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Abstract: Located in the middle Jiangnan orogenic belt, the Dahutang ore concentration area in northern Jiangxi
Province is famous for producing world-class superlarge tungsten ore deposits and large copper ore deposits, thus
serving as one of the largest discovered tungsten producing base area in recent years. This study is aimed at in-
vestigating the W, Cu and Mo mineralization features and ore-forming age in different rock units of Yanshanian
period in the Shimensi ore district. Scheelite mainly occurs in porphyritic granite and the external contact zone of
the wall rock with veinlet-disseminated granite. Chalcopyrite and molybdenite are mainly existent in porphyritic
granite, fine-grained granite, granite porphyry and the contact zone of wall rock with disseminated granite. Ore

chemical composition indicates that the components of sulfides are relatively uniform in three sets of rock units
with the following data: chalcopyrite (Cu 34.215% ~35.161%, Fe 29.206% ~30.721%, S 34.388% ~
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35.520% ) and molybdenite (Mo 59.44% ~60.54%, S 40.067% ~—40.370% ). The molybdenite Re-Os iso-
topic model average ages are 143.3 Ma, 145.2 Ma, 144.5 Ma, 143.6 Ma respectively in porphyritic biotite
granite, fine-grained biotite granite, biotite granite porphyry and thick-vein quartz, which are basically identical
within the error range, indicating that Cu, Mo mineralization were formed in one metallogenic epoch. Therefore
the molybdenite Re-Os isotopic isochron age of 145.1£1.0 Ma (MSWD=0.46) could represent the mineraliza-
tion time of Cu, Mo. Combined with the previous study of granites in Dahutang, the authors hold that the min-
eralization of scheelite and Cu, Mo took place in two metallogenic epochs in the Shimensi ore district. The for-
mer was closely related to the porphyritic granite and the latter probably had metallogenic relationship with the
granite porphyry of late Yanshanian period. The ore-forming materials were delivered from granite porphyry to
other rock units to cause mineralization gradually.

Key words: mineralization features; Re-Os isotope dating; ore mineral chemistry; ore-forming metal source;
Shimensi W-Cu-Mo ore district
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Fig. 1 Geological map of the Shimensi ore district (modified after Xiang Xinkui ez al., 2012a)
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1—Quarternary; 2—fine-grained biotite granite of Yanshannian period; 3—porphyritic biotite granite of Yanshannian period; 4—biotite granodior-
ite of Late Jinning period; 5—cryptoexplosive breccias; 6—ore-bearing quartz vein; 7—fault; 8 —ore deposit/ore spot; 9—Anlelin Formation of
Neoproterozic Shuanggiaoshan Group: 10—Xiushui Formation of Neoproterozic Shuangqiaoshan Group
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Fig. 2 Geological section along No. 116 exploration line and sampling locations in the Shimensi ore district
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Fig. 3 Photomicrographs of mineralization features of Yanshannian period granite (plainlight)
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a—scheelite replaced by chalcopyrite in porphyritic biotite granite; b—chalcopyrite replaced by pyrrhotite and sphalerite in porphyritic biotite gran-

ite; c—chalcopyrite replaced by sphalerite and pyrite in porphyritic biotite granite; d—chalcopyrite replaced by molybdenite in biotite granite por-

phyry: e—wolframite replaced by scheelite in biotite granodiorite of Jinning period; f—chalcopyrite replaced by sphalerite and pyrite in fine-grained

biotite granite; Ccp—chalcopyrite; Mlb—molybdenite; Po—pyrrhotite; Py—pyrite; Sch—scheelite; Sp—sphalerite; Wf—wolframite
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Table 2 Sampling locations and description of molybdenite samples

S KR WA R FE SR AE IR SRR D
-5 ZK11610°-282.8 m  BIBLR B = BEAE AABEIR B 25 BEAE 4 25 0 LR YR B (1 o) FORE AT (2 mm)
SM2-7  ZK11606'-181.5m  IBLR B =R e A AABEAIR B 25 BEAE 5425 o LR YR TR (1 o) FREEAT (3 mm)
S1-1 7K1820 -366.1 m AR =B e A AlkL B 2 BEAE B 2 P LR GRS e (1 mm) AVEEHAT (2 mm)
$4-10  ZK11606'-189.5 m B ARHENBEA 2 B i B R LR R (1 o) FOREEHAT (2 mm)
SM4-11  ZK11606'-191.5m BB BEE AR i B LR G R BT (1 mm) FFEAHT (2 mm)
$4-12 ZK11606-192.5 m B BHERBEA R b B LR R BT (1 mm) FEAHTT (2 mm)
TR R N K A . N
31 ZK11606'-113.23 m é‘%‘*lﬁ' I IR i 0 K o BB A LR B™ (1 con)
IBEIR S 2 REAE B P (o
$3 ZKII610'282.6 m ﬁf;;”‘““xﬂmﬁ PIOATSE gk o 2 9 0 o 95 2 RUROREAT (1 con)
PO B m R R A S BEIR S R SMURL I AE T B YLAR A
34 JK10802°-7.6 m BEAR B2 2 BETE 1 o R 1) A 1wi4jt,\.\gla?£| 3 A TR RS LR AR (1 e TR B IR 35 4
Kk (1 mm)
4.2 DMER REAE B 55 AT IO CAF I Ve [ S 144 .1~ 145

9 M MEEHAT K 5 I Re-Os [FIA7 28 M € 45 3 WL 3%
3o MEAHA % 5 1%Re 1458 X 1077 ~ 8621 X
1077, WOsM & & 3.480 < 1072 ~20.849 X 107,
AR A 20 AR 08 Y0 [ 23 A 1 142.9 ~ 145.2 Mas
Forb, ALBEAR B 2 BEAE A TP R RE T (A A
JO HEE 143.1~143.5 Ma, ¥IMEA 143.3 Ma; 4100 H
SRR R TR B AR R 145.2 Mas 2 &

Ma, ¥IME R 144.5 Ma; A1 9¢ K hovEEH 0™ 1 455 X AR
W & 142.9 - 144.6 Ma, ¥1H N 143.6 Mao i
3 I A5 N R AE R 9 145.1 £ 1.0 Ma(MSWD
=0.46), AP G0 R 143.96 £ 0.69 Ma, 55 )
2R AT 5 R A T % 2 Y B P — B AT O —
A E B B

# 3 ANFH XIEET Re-Os FAIRMIXLER

Table 3 Re-Os isotopic data for molybdenite from the Shimensi ore district

Re/10° ¥ 0s/10°° 8TRe/107° 1870s/10° B R / Ma

FEdh (EACEN

Wred ATk Wl Al e A WeEE Ak WEE A

S2-5 0.050 44 2320 16 0.0328 0.0036 1458 10.186 3.480 0.020 143.1 1.9
SM2-7 0.0213 5676 41 0.056 9 0.008 8 3567 25.725 8.537 0.051 143.5 1.9
S1-1 0.0497 7 658 60 0.0260 0.002 5 4813 37.611 11.655 0.067 145.2 2.0
$4-10 0.031 65 13716 130 0.0733 0.00 85 8621 81.928 20.849 0.133 145.0 2.2
SM4-11  0.03098 10 584 93 0.0657  0.0080 6652 58.285 15.984 0.130 144.1 2.2
S4-12 0.030 21 6042 47 0.046 2 0.006 1 3798 29.347 9.148 0.081 144.4 2.2
S3-1 0.050 53 8177 82 0.1408 0.0059 5139 51.324 12.392 0.081 144.6 2.2
S3-3 0.050 81 2750 18 0.0281 0.007 3 1729 11.422 4.137 0.029 143.5 2.0
S3-4 0.050 85 2731 19 0.020 1 0.007 8 1717 11.763 4.091 0.032 142.9 2.0

1 Os ZMRYE Nier (1 Os FIALE L, WL 120s/1°0s W& L5 1

E

i, 1870s 218705 [ 26 B i s Re-Os 27 2 I AN 3 8 A FE AR b A R 571

PR B 2 R ) P o 2 5 2 B IO 2 (10 20 R I 5 2 R A0 BT Rt TR A7 28 BRI i 2 0 N 58 JE A 260 AR SRS IR 8 IR
AR B AN P (1..02% ) BER AR T8 197Re AR HL A=1.666 %10/ a.

5 Wit

AT AR I 1 T 2 UCa R AE L,
AR N FE 2 BEAE K2 4H0RE 8 2 BEAE K2 A
MABHERBEE . TN S A TSRS 54 oo F
Ji oL RS FE AR 22 52 - Mao %5 (2014) 43 7)1 73
UBEAIR B 25 BEAE 5 A 147 .4 +0.58 Ma(LA-ICP-

MS), 4k B = BELE X 0 144.67 £0.96 Ma(LA-
ICP-MS), B A BEE R BEA N 143.0 £0.76 Ma(LA-
ICP-MS). Hil=25(2012)F E 5201530 N
FKIEALBER AL 5 7 8 T L 88 i S AU qk i, H
YT >k M 78 ) ot 1246 W14 (20150 A A K
1% 2B 2 BEAE BB (U5 X A7 Hubg 4 o 16 2 45, Hh
) o n] BE AT A T R .

HY ARG RN S0 AE AL BEAR 2R = BETE 1K 2
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L5 [l 1 A iy vh 22 5 40 KGR ot = HY Tf 3%
HAR RO AT ZE AL BER B 5 BEAE 5 2, 4k 2R 2 B
e AT B R R B h 2 R Gk . B
SRS R FE AT LLUR I, BT SR I BRI
MEEED 2R, AR IX 4 Bl &80 W T 17— Ik
AER o IUBEIR R = BEE KA 5 B0 1R 2 D)
IS, A A EZ AR S BHER N KA S
BLBE AR B 2 BEAE B 75 1R PN A oty ] s ARLBRE R PR
SR A A RS 5 A0 kL R 2 REE A R B
16 B BEA R AR AE R A 22 3~ 4 Ma, HAAIBEIR BB =
REAE B2 58 T W 2 BEAE 5 5 N K 2 A7 AR AL
Hidse, Dn] DL E sk BT RUBER R =
BEAE R o TR 255 (2015 W A B 2 58 A2 Al
BB DX A B AL B R bR B S IR
W2 SRR S I 7=, 2 VST B LB R R = B
o B A N T 1 B 5 BRI A T — B i
HLFIRET 15 2 B2k BRAE AL BREIR 2 = REAR I 5
IR A 2 BEAR B A IR < REAR R BE 0 19 2 3
SFIIAE 53 N 46.181 %~ 46.436% FIT 45.908 % ; ¥
B AT PR R E Sy ' E A i R 34.775% -
34.643%F1 34.819% ; INEEW HBE 1K 17 40 & &~ 1Y
B0 8 57.125% +56.934% F11 57.498% » ‘e SR 4™
VER Rl ) R

A T BT Re-Os [R5 W 445 2 BLBER
ARG R AR SRR A R B B
FIUA 9 K ik v g BH AT 1)1 34 4E 88 40 Sl 143.3 Mas
145.2 Ma-~144.5 Ma-~ 143.6 Mao X VU 4145 6% 7 5%

2630 Bl A AR ] DUARER IR [A] — A A A R 1 1
B, DALt n] DL R A S AR R T B R R ) A I
CEUSFAINBCT 4 4 08 B 4O T AR 3R 3 T e 1
(OR8], BT A5 10 8 47 I S5 i 2R SR 08 0 145.1 £ 1.0
Ma(MSWD=0.46), I8 R 143.96 +0.69
Ma, S5 IN ZF 08 5 B AE R fr iR ZE VA — B A
SCIAE () 25 3 5 2 oA 55 (2012) 18 £ dhs b — 3K
ShA BT ANTIEFUIR 8 2 BEAR B B B A0 A TR AR
SOMEEHAT Bt A0 P00 4 08 D A — 0, D] bt 41 B 5 40
WA FER A T R A e KB s . B ot
I B2 OV AT ™ BT ) AF R A8 7 H8 78 AT 40 it e
HE ARG R B ) oA AT TG IE B B B

ZEEPTIR, AT TSR X ST AT A 7
JRATVE FH TE 8, ALBEAR 2 25 BEAE I A S (1S 1 TR
FRCE VIR G s 28 = BEAE R BE S HIR T e 55 oo 4 T 1 B
BT R IR R

6 4k

(D PRI S X AE B TT-5 07 X e 1
T A AR DLBEIR 6 = BEE b 2 Al kL 36 = BEFE B
HMBRATHER PR . BIBRIRE 2 B B A 1 ER
MEAIRFIE s Fe O R BR T S AR B e JcE i
Felis o ST A TR O™ X b SRR KR
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Fig. 4

Re-Os isotopic isochron diagram and weighted average age of molybdenite from the Shimensi ore district
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