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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
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Academy of Geological Sciences, Beijing 100081, China)

Abstract: The Jianlong Cu—W deposit, as a newly discovered one in southern Jiangxi Province, is located at the convergent zone of
the eastern Nanling EW— trending tectono— magmatic belt and Yushan depression of the western Wuyishan uplift belt. The ore
bodies, including mineralized quartz vein and greisen, are hosted in the inner and outer contacts between Fozishan granite and Sinian
epimetamorphic rocks. Based on the LA—ICP—MS zircon U—Pb and molybdenite Re—Os isochron dating, the ages of the granule

biotite granite and the molybdenite in greisen were accurately determined. The weighted average age of single—grain LA-ICP—MS
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zircon U—PDb of granite is 154.2+1.7 Ma, and the Re—Os isochron ages of molybdenite is 155.9+£1.2 Ma. The study results suggest
that diagenesis and mineralization occur almost at the same time. The age of diagenesis and mineralization of the deposit is
determined to be Late Jurassic, similar to the Huamei ' ao, Zhangjiadi and Yangian in this area. Combined with the previous
research data, it is further confirmed that the tungsten polymetallic deposits in the eastern part of Nanling Mountains were mainly
formed at 170—150 Ma. The rhenium content of molybdenite in the ore ranges from 6.484x107° to 21.346x107°. Combined with

sulfur isotope analysis, it is considered that the ore—forming materials of the deposit originate from crust—mantle mixing.

Key words: Cu— W deposit; geological characteristics; petrogenic and metallogenetic age; mineral exploration engineering;
Jianlong; southern Jiangxi Province
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Fig.1 Schematic regional geological map of the Jianlong Cu—W deposit
a—Yanshanian granite distribution schematic map in the southern China (modified from Li Xianhua et al.,2009); b—Distribution map of tungsten ore
gathering area and large—medium scale deposits in South Jiangxi province (modified from Feng Chengyou et al.,2015a); c—Regional geological map
of the Jianlong Cu—W deposit. 1—Cretaceous; 2—Jurassic; 3—Carboniferous; 4—Devonian—Carboniferous; 5—Devonian; 6—Cambrian; 7—Sinian; 8—South
China; 9—Qingcretaceous; 10— Early Cretaceous granodiorite; 11— Early Cretaceous granodiorite; 12— Late Jurassic monzogranite; 13— Late Jurassic
biotite monzogranite; 14—Middle Jurassic granodiorite; 15—Middle Triassic granodiorite; 16— Early Silurian quartz diorite; 17— Fault; 18— Unconformity
geological boundary; 19— Sampling location; 20— W deposit— mineralization point; 21— W— Sn— Mo— Bi deposit; 22— W polymetallic deposit;
23— Sn deposit
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Fig.2 Geological sketch of the major ore sector in the Jianlong
Cu—W deposit
1—Quaternary; 2—Metamorphic sandstone, silty slate and mica schist
of Bali Formation, Sinian; 3— Lamprophyre vein; 4— Ore— bearing

/

quartz vein; 5—Ore—free quartz vein; 6—Silicified fractured breccia belt
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Table 1 Zircons LA—ICP—MS U—Pb dating data of granule biotite granite in Fozishan

N BE/10° Al 3 Ho Al KA i/ Ma
W5 = - — TWU — o Fre——— Pre——— —
U Th Pb Pb/”*U +% Pb/*°U +% Pb/**Pb +% Pb/#*U +lo
FZS-5-01 380 231 287 0.61 0.1599  0.0013 1.6133 0.0280 0.0732 0.0014 956 7
FZS-5-02 1115 462 247 0.41 0.0246  0.0002 1.2859 0.0172 0.3793 0.0064 95 2
FZS-5-03 3225 1397 325 0.43 0.0215  0.0002 0.1892 0.0034 0.0638 0.0013 137 1
FZS-5-04 283 305 54 1.08 0.0243 0.0004 0.8537 0.0281 0.2549 0.0095 119 3
FZS-5-05 742 377 100 0.51 0.0244  0.0003 0.3246 0.0101 0.0964 0.0032 151 2
FZS-5-06 260 180 158 0.69 0.1276  0.0011 1.1935 0.0266 0.0679 0.0016 774 7
FZS-5-07 324 126 224 0.39 0.1504  0.0013 1.4409 0.0300 0.0695 0.0016 903 7
FZS-5-08 725 763 108 1.05 0.0259  0.0003 0.3867 0.0116 0.1083 0.0035 155 2
FZS-5-09 375 225 42 0.60 0.0239  0.0003 0.1715 0.0101 0.0521 0.0031 156 2
FZS-5-10 464 339 53 0.73 0.0236  0.0004 0.1651 0.0099 0.0508 0.0031 154 2
FZS-5-11 667 112 374 0.17 0.1251 0.0010 1.2428 0.0207 0.0721 0.0013 755 6
FZS-5-12 148 108 17 0.73 0.0244  0.0005 0.1427 0.0168 0.0425 0.0051 157 4
FZS-5-13 649 185 72 0.29 0.0231 0.0003 0.1843 0.0071 0.0580 0.0023 158 2
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T UCRAT I SR 0 IR 1 e B B AR, 45 2 R
b 7 L A AR R B AR R A R AR R R
(154.2+1.7)Ma, = B 5 BB R BAF 1% o0 (155.9+
1.2)Ma, —F TE 1R 2530 Bl N A — 30, B i/ s e
Ly LD e R 25

ME— TR X R ER R R 2 4 m A
X 2Z—, H Al DI P 20 4 T i 320 S 0 325 i —4
i B 2 BEAE K 5 SHRIMP %5 47 U—Pb 4E#4(159.9+
1.2)Ma  FEH1 5" Re—Os Z5 I 2 4F #% (158.5+3.3)Ma
H =B YAr—"Ar PEAEI%(157.9£1.1)Ma (Feng et al .,
2015a); 5K M B L BEIR Hh 4k B = B AE X 7
) SHRIMP % #7 U—-Pb 4F-#% (154.1+1.8)Ma HF5H W™
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Fig.5 Cathodoluminescent images and analyzed points of zircons from granule biotite granite in Fozishan

Re— Os 25 i £k 4F 1% (157.9+ 1.6)Ma ( F B & % ,
2015a); A HTES 0 2B =~ B Z K ALK # LA-ICP-MS
BT U—Pb 4E1#3(160.6+0.7)Ma  WEEH T Re—Os ZE i}
AR (159.242.3)Ma (X 1E 55, 2013); R AFH X A6
i< 7 LA—ICP—MS %% f1 U—Pb 4F#% (147.3 ~ 158.0)
Ma (a4, 2014) VLA AR rob—ropR < B
5 A (F A 5L ) LA- ICP- MS #5 47 U-Pb 4E 1%
(161.3+1.6)Ma., P4k B~ HE K AL 77 G TEZE
B 12 AL SNt E] A(154.79+0.93)Ma, ZI0k7 S 2
BEAE X CERT A B ) 1 45 f AR I (15318 +
0.0.78)Ma (¥4 Zkitk,2012); BB A A LR I = B
i LA—ICP—MS #5417 U—Pb4E#%(160.9+2.4)Ma (H
PEEEAE 2014), BUAIHC R 147.3~161.3 Ma, Jil{i it
R4 157.9~159.2 Ma, A5 R i (1 7E 12 24 il Y
T2, P TE 160~150 Ma, A5 0 VR34 %
A TFRE I PR D . AR ST R 2 I X AT
FESE UL AR AR AR Sh AN RSS2 4R
B VER], — B AR DI I 2 TSR OE &R o
AR, B moRS B AR B R Wik 20 7 e
M & B AT IR s o R B 58 HUS: T R0 1
Ho BROCEE(2004) $2 AR R ML X 4 R R B
Y 3= 4 TP LE 170~150 Ma., 140~126 Ma #1110~

80 Ma; A2~ [ 45 (2005b ) K A2 pig H AR AR 73 Ry 3 1K
KA REH 1 - e 1L 1) (180~170 Ma) (FHE 1L vy
H1(150~139 Ma) FIFHELL B3 (125~98 Ma) . 5
45(2007, 2008 ) F T AW AR A5 1) 150 45 B2 DU A 5580
2 H T U8 b DX R RASE B 4 FH & 4 F 165~150 Ma
PR D, KN 2 &R IRIIE L S &
AEVIM R FHUKS(20152) TEANARIE 4K
e b A AR BT IR A L AR, Arh 2835 e i
TR A2 4 @A R NW [ SE: DA R i
B EAT Z LA E . m e i X5 2 4 8 A
WA FH ) 4 A 170~150 Ma, 28358 13 X s 1
FHISHE] 23 A 7E 128~98 Ma; @ AR |, Byl v B
DIy R B oy (B RA AT [ A3 0T L 558
W B VD PEEYEED A5 ), U AR B LA g ik 8L R 3=
(RRFH KA B YY" YRR | JE A0 A
Ftr a5 ) iR I X 2 N BEA T R (A6
AL AT R8T YIRS LT
LA 45 o
5.2 AN BtE

O 1 U b DX e A AR it 76 B 0 TR A 1 e 2R
TR B 25 [ AR AE R L, AR R (20050 ) £ H R IS
M X A A AR 170~150 Ma LUK FL A3 4200 0 3,

x2 NEY XIFET Re-Os B RMIXLER
Table 2 Results of Re—Os isotopic analyses of molybdenite from the Jianlong Cu—W deposit

KB Re/(ng/g) ¥ Os/(ng/g) "7 Re/(ng/g) "0s/(ng/g) PR Ma
D5E fE 20 EE 20 MEH 20 WEH 20 EE 20
FZS-6 9040 92 0.2218 0.4869 5682 58 14.68 0.33 154.9 4.1
FZS-7 16346 223 0.0005 0.0124 10274 140 26.78 0.19 156.3 2.8
FZS-8 21346 408 0.0007 0.0239 13416 256 34.90 0.21 155.9 3.5
FZS-9 6484 58 0.0002 0.0066 4075 37 10.57 0.06 155.5 2.3
FZS-10 8279 65 0.0003 0.0091 5204 41 13.57 0.08 156.3 2.2
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Fig.6 Zircons U—Pbconcordia diagram of granule biotite granite in Fozishan
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et al.,1999; Stein et al.,2001) . 73 2= F % i [E A ] 2
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10°°) FEMEIRA (nx107°) 2 Huhg (nx10*) HA ARk
BB g 3 8 e H (Mao et al, 1999; o #F 45 4,
2007) o ARYRAFGEIRAT WL IR B0 IR 5 1F = e
W AR S PSR IO BR & 10 6.484%107°~21.346%
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Fig.7 Re—Os isochron and weighted average age of molybdenite from the Jianlong Cu—W deposit
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