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Abstract: The newly discovered large-scale Shangfang tungsten deposit represents a new type of tungsten mineralization in Fujian Prov-
ince, offering new pespectives for exploration of tungsten deposits in the province. The ore bodies are mostly hosted in amphibolite and
biotite leptynite of the Paleoproterozoic Dajinshan Formation proximal to the Shangfang syenogranite intrusion and, less significantly, in
the contact zone between the intrusion and the metamorphic rocks. Tungsten mineralization consists of quartz-scheelite veins and dis-
seminated scheelite in alteration assemblages, with scheelite and molybdenite as the main ore minerals coexisting with minor pyrrhotite,
pyrite, and chalcopyrite. Field relations and petrographic characterization indicate that the Shangfang deposit is typified by skarn miner-
alization, Zircons from the Shangfang syenogranite intrusion have LA-ICP-MS U-Pb age of 158. 841. 6 Ma (1¢), whereas five molyb-
denite separates yield model ages ranging from 159. 4040. 86 to 149. 924 1. 39 Ma with a weighted mean of 156. 5 + 4. 0 Ma, which
is consistent with an isochrone age of 158. 14-5. 4 Ma (2¢). The geochronological data thus demonstrate that the Shangfang tungsten
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deposit formed in the Late Jurassic and is genetically related to the syenogranite intrusion in the mine. The data also indicate that the

Shangfang deposit resulted from the pervasive Late Mesozoic tunsgten mineralization in South China. It has long been considered that

the Late Jurassic tungsten metallogenic belt in South China is restricted in the middle-eastern portion of the Nanling Range covering are-

as of southern Hunan, northern Guangdong, and southern Jiangxi Province. The discovery of the Shangfang deposit, however, allows

this metallogenic belt to extend into western and northern Fujian Province, which is an integral part of the Wuyishan metallogenic belt.

As such, the South China polymetallic belt is distributed along a northeast strike, rather than an east-west extension as previously

thought, and can be regarded as an important part of the giant Circle-Pacific tectono-magmtic-metallogenic domain.

Key words: Zicron U-Pb dating; molybdenite Re-Os dating; geochronology; scheelite deposit; metallogenic belt.
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Fig. 1 Tectonic location (a) and regional geology (b) of the
Shangfang tungsten deposit in northern Fujian Province
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Fig. 2 Simplified geological map of the Shangfang tungsten
deposit (modified from Fujian Geological Survey,
unpublished data)
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Fig. 3 No. 4 geological cross section of the Shangfang tung-

sten deposit (modified from Fujian Geological Sur-

vey, unpublished data)
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Table 2 Re-Os isotope data of molybdenite from the Shangfang tungsten deposit
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SFMo-03 0.039 .15 0.011 0.73 0.007 1.93 0.012 159.40 1.71
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1E Selby er al. (2002)3CH 2 28l , BLREA AT -
FEREEHT BT S HETRARIUY ' Re 1™ Os 146 B
F 3 4 A5 - 5305 K (i 16N CY R R 1
HNO, Fl 12N () HCL# 2 = 1 AR FR LB il 1 g »
3 mL) —E# T Carius IFFAE T IPBIBHE R T
WETTE 220 CR M 24 h, DIERE 5 5840 1506
Wb Re MR F R 28187 (Mini-distillation) , 1
SEIA 3.5 mL (% CCL BlIEFEA W I — R E T
50 mLI DA LA 25 CRFPn#A 15 min, $%4]
PR 1 min, ZEMFGEHLL 60 Chnk 12 h, 5k CCLy .
HE 3 RIEHE 80 CHAMTH 3 mL iy CrO; ¥
(0.2 g CrOy ,7N H, SO 4 4k3 h, FifE 115 Chiagk
PR LAESE N, S0 OsO A S HIOKIR S
WS HINE ON B4l HBr 1 PFA Teflon /N H
OsOy #7224 OsBr® WU AW G T Os R 2 LT
(BRI SE . X R AR T W 19 Re SR B B 738 40 g
M ITEFATIR I )& Re AW P AIA 3 mL 0. 2N
HNO, IF7E 60 CEAF Tk 2 h SR 5, i I TC 2 vk
FER HNO;-HCI R R 47 B8 28 40 ok 25 2% a7 H
3 mL 4N HNO; ZHUA ) Re. 2519 Re F1 Os
B4 T A Ni AP AT 22 Jin iR dt it o o £
FBR R B TR A (N-TIMS) #4705 , Her Os Al
Re 53 12K FH R L ARG A R DB =X R vk P o 12
AR ERI. BN SEB IR AR AN Re<<5 pg, OS<2 pg.
WA IR TR FT AL Y Os=""Re(e¢* — 1),

SR AR A 158.145.4 Ma
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Fig. 5 Weighted mean of Re-Os model age of molybdenite (a)
and Re-Os isotopic isochron (b) of the Shangfang tung-

sten deposit
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REBAFIERER AN T a. BA T kE
FIR P Fgg s i Th/U B 0. 72) , R JE T
BRI SRS . 1T RS A R e BTl SR — 3L
M AL L HOMAGE Y4 0% R 158. 8 £ 1. 6 Ma
(MSWD=3. 4), f4% T IR B = B IE KA XA
(285 SHATHS , UABH I B A AR 88 1) B G R 5
FAERB ). 5080 K% ) L4 (™ Re
Os ZERTR ARy 158, 1£5. 4 Ma(MSWD=14. 6),
R T LB 0 B B A U8 B 8 e i A
SRR AR . MEAR 45 I LR AR IS 5 PR s B IE K AE
AN B AT U-Pb 47 % 56 & — 30 BR800 M E i 5
RAREIR B = REE AR X 5 A K G 3 C R B ). 25 ]
T BT UBER R B IR AR B A 1AM ik
S PR X 60 AEEFLYYZF S SME Mty iF A AL X
b, LR AL 5 AR ) A A G R A X PG Y
ISR B S BER AR A 2 A AR R 07 X R R
AR IR IR A 1E K AL 5 A 5 bR B A 8 s 7R B4
P R B XOR [R] B A 28 1Y 15K A6 B A 9
2 NS 2 AR 1 S A ] 7R 7 X M 36 Y 8 5 0
X PRFB AR BAUBEIR 2 2 IE K A6 i Pl R S — 3
TR B 1, 2) . B R T A6 X 5 S B RUERIR M, 3
s A5 A 1) 25 I IR I SE A AR

(2) BUA 5 W B 2. AR R HILIX 5 B0 G 4
i R T S A B R R AR B B 225G RN
AT 399 26 1 1y 1) A (AR Ry, 2005¢; F K %
2007a; SRR, 2007 ; B 3 4 45, 2008). LAAE — i
K SR A SRR PR (1) B B 8] 38 5
J& T BAREK R ] O 25 <5 Ma) , 1 5 K #
AN FEIA BT A S AR AL IS TR 24 CHE Y4 T ik 3h 3
RIS 22 (B B . AR SCHRAT AL b S XA BEAR
B IE K AR K A LA-ICP-MS # A U-Pb 4F i}
(158.841. 6 Ma) FI#E4H B Re-Os 5§ B 28 4F %
(158. 1£5. 4 Ma) 58 4 — 2, 7 3 8h 5 w16 H
ZIIAAE B 22, R ARG S 2 &8
B VR FH T R &R B e B R IR 1
W IR E 20 X 3T s Rl )5 7 nT e
HE T T BT A A A AR A B TR B I
AER A BE D AR H AR B 702 b A6 M IX R 8 22
LB IRC LR BT K mhs B AR S A (% 3),
XUETERLR I, K2 E ) 2 &80 R e i 1]
55 R AR R B [ AH 24 R AE 76 B 8 1 0 5 B
2. W R R 7y el R R T i 2 & TR T IR I R
RIF R FEERH Re-Os ZERF 4R 14 A 151, 03, 5 Ma
(ZELLHEAE, 1996) . m A i Ik = BERY O Ar-* Ar

AR 153, 4420, 2 Ma (B 53055, 2004b) , #HC 1Y
TR UBER BB = BEAE 5 5 85 1 SHRIMP U-Pb
AR 153. 0£3. 0 Ma(Li ez al. s 2004) , 4¢. 1% A FI™
PREIE A 158 22 0 1 N 56 4 — B 32 B IlEE K
R (0 B A B A AR AH AL, (Peng et al.
20065 22 I jg£ 45, 2011). =F Bl A& & (2007a, 2007b,
201 D)X BE R FE A ZE SR AR IR S B L K R4
W B RLE B BHAEEAT T FSE , WX Sl R AN 1%,
WM S &0 X AL KA R R AR T igiE. &
MR — BRI IER S 2 &R0 IR 5K 4
Wi B UIAHOC , A W S i LS R i 2.
6.2 BT HEESHAE

I B R S5 8 BT I AR i P — Ep S
SBT3 3 1L 90 L A L B e
B 1R . 25 b R E Ry EE LD TAER
B4 JC VLR I BB A e b R B K 7 55
1994). #E{~ B 45 (2005a) ¥ € g L w0 3 4.
180~170 Ma, 150~139 Ma, 125~98 Ma, A Jy 54
e B B ] 32 R 150 ~ 139 Ma. i B 5 30 %%
(2004a) 48 H B H LA A 170 ~ 150 Ma, 140 ~
125 Mafl 110~80 Ma 3 N Es, Ak 170~150 Ma
S A U4 b DX — A A v W . B2 A (2008) 4
H 160~150 Ma MRS . 2B A G IX W, Sn
W IR FE R L. B 5 SCAE (2007, 2008) AR R
45 (2010) F T 1 K FE 19 LS BT 4F 8% BEORHE
160~150 Ma J&Fg & S #HAR H X W, Sn. Nb, Ta,
Pb.Zn A 0 — A 480 R VE HI i ey 0 .
ZEBRAEAF (2007) e dig H i U8 B2 AH &8 b IX i i 52 114 b
Fe A AR GBI ] R 1605 Ma, I FRIH Ry b
BT KBCE FAE” . X WA 5 A AR A TG Sh TR
HERE R IR R A, AR 5T ML A URIA M FH ™
Y, I ERE R R U 2 4 JE 1.

XoF LA e b DX ARG IR B A4 (3R 3) AT LA
F il ) db b e 5 AR g ML XK 2808 8 R %
i ] — 350, FRBH B AT (] — B S 44 A [R]— ™ 3
JIZE R ). Y BT DA, 4 Ml X 160 ~
150 Ma HAEITE B i 5 0 76 25 0] | & AR5 () 1%
BT FR AR B R b L R e XA A 2 B 1
T 3H5 B4 ) PG R A 945 ) A1) I 3 X 83 )3 A7
23 (8] AN IRAL G S I Ry B4 30T 2R VY 1) o3 A o 1
A AR 1) 5 AR AR 1] S A A A (B 6. 3K o2 i)
S AR S Hh E R AR AR T — B A SRR Y
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Table 3 Ore-forming ages of representative W-Sn deposits in South China

FEHL WIRAFR e We W ARRE(Ma) EiE S
Mzt Ar-Ar 161.341. 1
FrALHT e WA Azt Ar-Ar 158. 741. 2 Yuan et al. 2007
= Ar-Ar 154.4+1. 1
N Bkt Ar-Ar 157.140. 2 EHCEH,2004b
T 0 P FERl
ik ERT Bal . UPb  160.042.0  FEIAE. 2004
) WEFIH™ Re-Os 154.8+1.9 )
(1 A - 1 g UK
i pivdaaastetn WA s . 161 6411 WEZEAE, 2007
3] B Ar-Ar 153. 44-0. 2 EHICEH,2004b
Ty Bl S WRH— AR el Re-Os 151.043.5 ZELTHEAE 1996
val U-Pb 161.8+1.0 Lietal., 2004
MR Re-Os 154.942.6 Peng et al. , 2006
- \ i Gt Ar-Ar 153.0F1. 1 Peng et al. , 2006
HRULBST A Hzh: Ar-Ar 155.1£1.1 Peng et al. , 2006
el U-Pb 157.042. 0 ML 55 . 2011
N : FEER Re-Os 154, 4+3. 8 WRRRHESEE 5 2006
b AT Wi ko
RBRRET R i U-Pb 158. 73,9 SREEW.2007
Tl R 04 5 4 LKA EPass Ar-Ar 158.8+1. 2 X+ 55, 2008
oyt U-Pb 161.8+1.0 245, 2009
T A Vgl Mzt Ar-Ar 152.1£1.9 k344, 2009
Mzt Ar-Ar 158.9+1. 4 X3 554, 2008
BT FaEy i @il WEERT Re-Os 156.84+3.9 R IR A . 2009
) . Ly U-Pb 151. 741. 6 245, 2006
1L B 4 Wi ok
il HRRE IOE 1N Rb-Sr 150, 047 AABIES 1993
e ival U-Pb 156.9+1.7 ER A%, 2007
7 A7 S B A 5 i gl
" SRR kiR WS Re-Os 155.8+2.8 A%, 2007
Bt . .
. 5 W AE Re-Os 154,944, 1 FRUR A, 2007
7] [[,/\ E) s 1)
" FREET R BT UPb 1514430  FMAkE.2007
. L U-Pb 155.8+1.2 FERALE, 2011
SH: s T L g
i Sk WA Re-Os 156.34+1.3 Fp A%, 2011
N liya U-Pb 153.341.9 245, 2009
> ] 413,48 i i
AHEIERE GEC P2 b ArAr D51 1485 #0244, 2000
. Ly U-Pb 151. 642.6 XIFFAF, 2008
Wi i €|
FRIRES Ak AR Re-Os 150. 242. 2 XIEE2E, 2008
[EEEAITEeS e Vel B A K-Ar 148.1+1.0 IR, 1988
3| R g A ek A el Re-Os 154, 64-9.7 F k%, 2007
. WEEHH™ Re-Os 151.3+2. 4 )
g Bt B AT ks SR
KB TUCH APk b U-Ph 156, 042, 0 {4, 2007
VRt Bl L LA BT FaE gl HEHAT Re-Os 154. 22,7 {4, 2007
£ N B A A ek A el Re-Os 159.1+2. 2 AR 25, 2007
iy EAN CaeEN T Ak AY HEER- Re-Os 159.1+1.5 F/NKE, 2010
Mo A ik MR- Re-Os 157. 741. 4 TN K4, 2010
FRISESH” £ ik HEAR Re-Os 159.2+2.3 F/NKEE, 2010
1] PG T B 18 FEARHT Re-Os 156. 34-4. 8 TR H 2008
[y U-Pb 158.8+1. 4 AL
. & ¢ e L
[ETE]4 LEAEE s AR - Re-Os 158 145 4 .

TE « B T DR BR ] AR A S B 8 Il » 32 2B L 4 (160~150 Ma) 553035 3 5485 2 5l il SeF S &%

FEZRRR A A A 5. L B Rk KB AT A Al RE4R BB R 5 2 & )R
FIRLAT A B OKS  f 5E  Am J5E MeAR 2 I (160~ 67K,

150 Ma) 854 RHUE A AR Al BEAS FR T DX Il B A B R AT R ) b M X UKk BRI R 2
— RKI R 2 IV AR e . T L0 (160~150 Ma) KASEGH™, 3% F IR A AR AE B b
ALF BN — R R BT 2R M NI AR BRI X2 G R XU BRI P L X 45 A 3
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Fig. 6 Spatial distribution of the Late Jurassic W deposits in South China (modified from Mao ez al. , 2008)

JEAR AT TAERA B X Sehn b VAR ) b X
F S FR T AR C 28 B S o i o« B L s 50
A HEH R A L BT R 1L S B AR
Hb. [ PYA VR ST R I R B T AR 2 /N B R
B R LA R AR SR R S b T A B T B A
KRV T 85 7™ .
6.3 MW ZhhELS

r ALK, A8 e R Bl AR B P & A T SR B
S A EAER Bl RS/ FH -4 B . O
HLAF L 2010). FE g BB B KA B VR A% b 2K 51
J12E T SR E P A T TAE # K i SR 2
[ (B 52 3C4F, 2008) . 22 AR FEXT AR R L X IR RSP
Kty i 2 (A A8 a2 it £ K r e 2R 38 e ot S — R
A 35 358 1) A AV I 5 A s 3 e e vy 7 =X R i)
— EHA ARRIIAL 25 b R — gk 2 kLR
FHE I B F 242 AR 180~170 Ma, & EI iz 3 5
PN S RS IR N e 28 R U IS S
(BRI A2 28, 2008 ; Chen e al. , 2008). H4R % 15
R X3l AR AR s — S R Bl R AR EE R AR R
(1 F LT s Tl ROT AR BT R S BOED 32
i B)) e 1 1L A R B 1 A o 4 e S 4 kA A
PRB IS 1. 20 A Rl KR R 2 T R 2
T2 170 Ma (B 5 345, 1999, 2008; 5K 1545, 2010)
PLJE R ZR ) A PG AR op S BCR — iR B Y kil —
TURR AR b2 W T U P 5 8 BRI R RS0t e 7, 48
R ML PR AR o T s & AR Tz I BIEAE L AE

e I R A A DRE LD R P HE B R s L R B
(Pt 4E, 2008) , B AR 27 T LA A 5 25 SR A ARG 3%
R b FIE R B & BEAR B A B AR AR 1<) A X
KB (FERBE,1999). B A (2008) N, KF
M TR 2 B — 3 (160~ 150 Ma) /8] %
A BT SO AR B A I L3 b A R4 5 2
FE A U4 Hb P K 5218 R A 78 5 0 S AR I T
Bl R () 2585 A 1 5 b 5 B9 8™ A T B D 2 i
— KAL) 7= 4. AR R A (2005a) I AR RS
i DX A A AE = IROR BB Y B 8 2 & @ i 1k
FH 22 XA P SR AR I8 7 ) 22 A B i e
P S AR Y 78 — e AR B L (H 589
FEAH HE (B R 45, 2010) B30 A0 55 M8 1) 56 R AN 35
YIS0 ™ Ve i A oK & B e 9 5o im A 2k 2
5. BB XEHAT M Re & &2 T 0. 60X
107 ~7.15X 10" ° (5% 2), W7 A Hb 58 50 R 46
B O BT ) R R ORI T Hb5E (Mao et al.
1999; Stein et al. , 2001).
7 #hin

HE A b D BRR A B I K AR B A R A 1R A e
R4 158. 841. 4 Ma, |- fr A0 B RE S 55 I 4R A7
#%°47 158, 1425, 4 Ma, B 5K 0% sh 58 ™ VEFH T
i 1R bl i (|0 2 P = A (e~ I = =Wk =2 M)
TR T 78 A IR R P L. b 5 5 1Y
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B B B A8 R b DX R RS 22 45 ™ AR
(160~150 Ma) 5¢ 4= —F, 15 F A B b X I R 2 K
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At B e b DX AT e 3R R LSy ) o) G R i A
Xy FE25 (8] 73 A7 b AN 2 A% G2 W A Sk B8 30 2R 7 1)
At T2 EA IR 10 S AR ZR In] AT 1 FE L X —1A
TEOTA F iR Ly R[] G b b DX ™ e 2
AEZEMFEFIEH. L sy 55 m e A 1G

SRR A BB R B ) A A G TR
PR 50N 50 — WA TR FH AR, iR Hhoe & 4R
Tz RISV E & B R JZ 3 oA e i 5 8
K HE RIS Z A0 1T .

it Bt 3£ B Durham X % David Selby %4
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