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Abstract

The newly-discovered Furong ore deposit, located in the southern part of the Qitianling pluton emplaced at
151~162 Ma in southern Hunan, is a superlarge tin deposit. It consists of Bailashui-Anyuan, Taoxiwo-San-
menkou and Maziping-Heishanli ore districts, and its ore veins occur in Qitianling pluton and the inner or outer

contact zone between the granite pluton and the Late Palacozoic sedimentary rocks. In this study, Ar-Ar isotope

dating of muscovite, hornblende and phlogopite was carried out in order to constrain the tin mineralization tim-
ing of the Furong deposit. The plateau ages of three phlogopite samples from the Bailashui ore district are
(150.6£1.0) Ma, (157.3+1.0) Ma and (154.7%£1.1) Ma, respectively; and the plateau age of hydrother-
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mal hornblende from the same mining district is (156.9+1.1) Ma. The plateau ages of two muscovite samples
from the Taoxiwo ore district are (159.9+£0.5) Ma and (154.8 £0.6) Ma, respectively. These age data are
coincident with the intrusion time of the Qitianling granite (151~ 162 Ma), and also in accordance with the
ages of other nonferrous metal deposits such as the Shizhuyuan W-Sn-Mo-Bi-F deposit, the Xintianling W de-
posit, the Yaogangxian W deposit and the Huangshaping Pb-Z@ polymetallic deposit in this area. The large-scale
mineralization in southern Hunan is probably ascribed to the Mesozoic lithospheric extension in South China.

Key words: geochemistry, “°Ar/*Ar isotopic age, phlogopite, hornblende, muscovite, Furong tin deposit,

southern Hunan
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Fig. 1 Simplified geological map of the Furong tin deposit, southern Hunan (modified after Huang et al. , 2003; Mao
et al. , 2004a)
1—Cretaceous continental clastic rock; 2—Permian-Carboniferous carbonate interclated with siltstone; 3—Coarse- and medium-grained

granite; 4—Fine-grained granite; 5—Granite porphyry;6—Geological boundary; 7—Measured fault; 8—Inferred fault;

9—0Ore vein and its serial number
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Table 1 *Ar/*Ar analytical data for phlogopite samples from the Furong tin deposit

piif24u1d=t 8/C  (YAr/AAr),, (5Ar/PAr),, (Ar/PAr),. (BAr/PAr), PAre/10 2mol  “Ar* AAry  PAr/%  t./Ma tlo

5 PD-7,m=70.20 mg, BES % 7=0.0108871
1 350 8.9524 0.003464 0.0055 0.0089 0.371 7.9206 1.05 149.2+2.7
2 480 8.9273 0.002371 0.0044 0.0041 1.936 8.2186 5.47 154.6+1.5
3 600 8.6586 0.002301 0.0085 0.0059 3.385 7.9710 9.57 150.1+1.3
4 750 8.4507 0.001873 0.0073 0.0057 4.190 7.8891 11.85 148.7+1.3
5 850 8.5097 0.001541 0.0061 0.0061 6.671 8.0462 18.87 151.5+1.1
6 980 8.4381 0.001537 0.0071 0.0063 8.050 7.9759 22.77 150.2+1.2
7 1120 8.5862 0.001777 0.0106 0.0075 7.046 8.0535 19.93 151.6+1.2
8 1200 8.6180 0.001684 0.0284 0.0195 2.744 8.1145 7.76 152.7+1.4
9 1250 8.5209 0.001588 0.1093 0.0778 0.746 8.0543 2.11 151.6+1.6
10 1350 8.7577 0.002127 0.3226 0.2066 0.217 8.1543 0.61 153.4+4.3

& TPK-30, m =83.10 mg, BEHE% J =0.0109027
1 350 9.4997 0.003676  0.005243  0.008542 0.376 8.4053 1.12 158.2+2.7
2 480 9.0963 0.002415  0.004231  0.004306 1.963 8.3742 5.84 157.6+1.5
3 600 8.9242 0.002372  0.010156  0.007465 2.722 8.2157 8.10 154.8+1.4
4 750 8.9918 0.001993  0.007038  0.005653 4.184 8.3948 12.45 158.0+1.3
5 850 8.8152 0.001596  0.006314  0.006665 6.157 8.3354 18.32 156.9+1.2
6 980 8.8942 0.001620  0.006977  0.006424 7.820 8.4075 23.27 158.2+1.2
7 1120 8.9042 0.001843  0.010636  0.007681 6.772 8.3521 20.15 157.2+1.2
8 1200 8.8702 0.001733  0.027762  0.020480 2.702 8.3522 8.04 157.2%1.4
9 1250 8.8951 0.001656  0.111008  0.082780 0.706 8.4085 2.10 158.2+1.7
10 1350 9.0903 0.002204  0.328245  (.222600 0.205 8.4643 0.61 159.2+4.6

5 AY-3,m =92.0 mg, B8 1 =0.013756
1 300 7.3185 0.003368  0.003111 0.02498 0.394 6.3150 0.92 150.3+2.2
2 500 7.1989 0.002633  0.001454 0.01765 1.253 6.4123 2.93 152.5+1.6
3 650 7.1980 0.002302  0.000774 0.01322 3.777 6.5092 8.83 154.7%1.5
4 750 7.1614 0.002104  0.000559 0.01133 6.790 6.5312 15.87 155.2+1.5
5 850 7.0708 0.001860  0.000555 0.01124 7.226 6.5127 16.89 154.8+1.5
6 920 6.9774 0.001568  0.000447  0.01475 7.675 6.5052 17.94 154.6+1.5
7 1000 6.9241 0.001442  0.000489 0.01705 7.820 6.4894 18.28 154.3%1.5
8 1080 6.9595 0.001649  0.000917 0.03486 4.115 6.4636 9.62 153.7+1.5
9 1150 7.0509 0.001848  0.001933 0.04504 1.882 6.4965 4.40 154.4+1.5
10 1220 6.9250 0.001543  0.002199 0.03107 1.442 6.4605 3.37 153.6+1.5
11 1300 6.9728 0.001606  0.003875 0.05797 0.406 6.4899 0.95 182.0%2.2

Hom FoRbERBTE; t, BARWER ; TAR m BRMUER; » Fri REE. Wi iy iR

M _EFAL AKR B B KT X 19 55K/ 3
NERZBMMANAHER, K AcAr FREIHE Y —3K,
%A 151~158 Ma, IEWNFIFFAR, BEKT X 19 5
THRRERET RNBRY Ik, HEHER S AEks
XM 44% L E, B, 19 S5 &L St B A RE
BBk B X5 A 0 ke a], Bp A B KB K
R BAR R 151~ 158 Ma,

3.2 A= Ar-Ar £

BT Hz= 8% Ar X5 B 5 AE AR U=k, B it
R ZAEHEBEMREERMNER, A=z &3d
&I B B 8T 8% K Bl (Hanson et al. , 1975;

Wijbrans et al. ,

1986) , MR Z R 3 #9 H = BRI K-

E AR (BT %,1997), AE3IFE 4 R
A, ARWEN 2 I NHERHEGHEREEENTE
HAVFE , AL R E N ITEERIER , X EH
HZ BB LG R Z 2 S #EFHREsh; i H 4%
KB Bebr 1930 Ar BRAF & IRER &1, HE R
PR, HEA TXW-10 BIFFER 4 (159.9£0.5)
Ma, 2 BHR AR 18 H7 (160.9 + 3.2) Ma; #E & TXW-12
FIFRAERS 7 (154.8 £ 0.6)Ma, SRR K (152.3
+3.1)Ma(B 4), FAFES LR 5 X B H 55
AR R Y SR, A RB AN A Z BT
RSN E R LRAF IR PIR B VTR, RO T R IR
W) EL 32T BB TR
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Fig. 2 “Ar/*Ar age spectra and plateau (left) and isochron (right) ages for phlogopite samples from the Bailashui
mining area of the Furong tin deposit

£2 AAAERYArAAr BFEAERELIE
Table 2 “Ar/*°Ar analytical data for hornblende sample from the Furong tin deposit

piliE - 1d 2 0/C (PArAAr), (BArAAr), (YA Ar),, CBArAAr), PArk/10™ Pmol - “Ar* AArg PA/%  t./Matlo

HE G WCP-8, m=502.0 mg, FB5T B4 J =0.013769
1 800 7.0240 0.002093 1.56120 0.92642 0.0486 6.5556 1.13 155.9+1.3
2 900 7.0875 0.001897  0.90522 0.62483 0.1101 6.6103 2.56 157.1+1.3
3 950 7.3231 0.002546  0.32908 0.22763 0.3322 6.5956 7.74 156.8+1.3
4 1000 7.1674 0.00192 0.17783 0.12380 0.6843 6.6095 15.93 157.1+1.3
5 1050 7.0852 0.001669  0.19348 0.12373 0.6937 6.6030 16.15 157.0%1.3
6 1100 7.0576 0.00164 0.22755 0. 10490 0.7326 6.5874 17.06 156.6+1.3
7 1150 7.1672 0.001942  0.24106 0.09676 0.7734 6.6091 18.01 157.1+1.3
8 1200 7.1600 0.001948  0.34046 0.19213 0.4042 6.6102 9.41 157.1+1.3
9 1250 7.1483 0.002046  0.54141 0.19906 0.3287 6.5901 7.65 156.7+1.3
10 1300 7.0558 0.002021 1.30790 0.34268 0.1323 6.5828 3.08 156.5+1.3
11 1350 6.7207 0.002376  2.46353 0.98094 0.0546 6.2594 1.27 175.8+1.7

HEm FRRERRE ¢, FRRFR TR m RBMEM; » TorBURE . MR AT R TE R .


http://www.cqvip.com

£ 000 http://www.cqvip.com|

$26% HE3H CEES. WEEAESTEKCA/SAr AR ER KRR 243
400 6000
350 F %~(156.9+1.1)Ma 1=(156.2+3.1) Ma
00 | B8 3~10 ME=310.0
250 [ ‘ 4000 O/
R
g 200 3
150 ¥ 2000}
100 |
50 |- WCP-8 WCP-8 .
L N | i fl 1 1 1 1 0
0 010 20 30 40 50 60 70 80 90 100 300 400 500 600 700
¥ AT B 4 I/ % $ar/Ar

B3 EFEARBKTXANGH Ar-Ar SERE () RERKES(F)
Fig. 3 *Ar/*Ar age spectrum and plateau (left) and isochron (right) ages for hornblende sample from the Bailashui

mining area of the Furong tin deposit

£3 AZHRRKCArSAr BB RNEEE
Table 3 “°Ar/* Ar analytical data for muscovite samples from the Furong tin deposit

IR B 8/C (YA Ar), SArA A, (TArA Ar), (BArAAr), PArc/107 Zmol  ©PAr* AAry PAr/%  t,/Ma Z1o

BEdh TXW-10, m = 55.10 mg, 4123 7 =0.0108871 ,
1 350 11.9313  0.012003  0.000640  0.007460 0.308 8.3756 1.03 157.4+2.7
2 450 8.8694 0.003107  0.002044  0.004363 1.745 7.9427 5.83 149.6+0.4
3 550 9.1820 0.002627  0.003661  0.005683 2.380 8.3973 7.95 157.8+0.3
4 650 9.0492 0.001843  0.004078  0.005907 3.733 8.4963 12.47 159.6+0.3
5 750 8.9961 0.001528  0.003042  0.006436 5.607 8.5363 18.73 160.3+0.2
6 850 9.0041 0.001335  0.005110  0.006617 6.900 8.6014 23.05 161.5+0.2
7 950 8.9506 0.001512  0.005508  0.008275 6.056 8.4957 20.23 159.6+0.2
8 1100 8.8296 0.001418  0.010430  0.013670 2.455 8.4029 8.2 157.9+0.4
9 1200 8.7457 0.001004  0.015235  0.030000 0. 602 8.4419 2.01 158.6+1.9
10 1350 9.1901 0.001825  0.021598  0.016200 0.150 8.6445 0.50 162.3%5.6

BEd: TXW-12, m = 64.40 mg, B 2% J =0.0108871
1 350 9.4444 0.003439  0.001441  0.006442 0.344 8.4195 1.05 158.2+3.4
2 480 8.8148 0.00234  0.002074  0.004036 1.896 8.1149 5.79 152.7+1.0
3 600 8.8156 0.001637  0.003784  0.005074 2.626 8.3234 8.02 156.5+0.9
4 750 8.7723 0.001917  0.004121  0.004935 4.139 8.1975 12.64 154.2+0.8
5 850 8.5469 0.001267  0.003378  0.006004 6.071 8.1642 18.54 153.6+0.7
6 980 8.6766 0.00155  0.004939  0.005887 7.600 8.2102 23.21 154.4+0.7
7 1120 8.8979 0.001924  0.005237  0.007631 6.595 8.3212 20.14 156.4+0.7
8 1200 8.6137 0.00157  0.010816  0.012800 2.649 8.1421 8.09 153.2+0.9
9 1250 8.7300 0.001596  0.017733  0.028030 0.658 8.2514 2.01 155.2+2.3
10 1350 9.2703 0.002125  0.029754  0.016140 0.167 8.6367 0.51 162.1£6.1

Hom RTEBEMEE; r, RTAWFR Th m RRWEE; » RPEGTRES . WA AT BT R B .

ER X% (20042) FE THBET XH Ar-
Ar AN RER, zRMT ATEHBHEER RN
(160.1+0.9)Ma, E8T R ER K (157.7£1.5)Ma,
HARKBIK TXW-10 EREVEEIF. H50 %
WITO—ES BB G H Pl TOF K,
ZEARGY AP A ERTEER N (156.1£0.4)
Ma, SR RERW H (155.7+1.6)Ma (BB XE,
2004a) , SARWB T HRE S TXW-12 MEREREA
W&, B, EEET RS, LT8G 8T HIE

BT 154 ~160 Ma, 55 3 Bk & X #978 al i a] ( 151
~158 Ma)#24—5, JF 5% HI EIEIL KA R EA
AfE] (151 ~ 162 Ma) M4 o
3.3 [EFEryiTie

FEX R MM T B I—HHIK—H, A HEFE
KA GBRKEH R, i 7TE W-Sn-Mo-Bi-F # K . %
BS# K. BEBRUWH R . FHEW(EET )T
B FHW Sn-W-Pb-Zn £ & BH K. BV ¥ Pb-Zn
ZERVIK EWPb-Zn-AgEZ L BT K, W T —1
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Fig. 4 “°Ar/®Ar age spectra (left) and plateau (right) and isochron ages for muscovite samples from the Taoxiwo mining

area of the Furong tin deposit

EZANMEACLETHEPX., XTHTILES
XA TE B[], AR TAE E B E P EMITRD X,
WZRLT 855 (1996) F Al Re-Os [ 4% & Jl 4F 75 ¥&, 18
FZTEHED Re-Os FRLFIE K (151.0£3.5)
Ma; X R FH(197) BB 5 E R MR R AT
MERMFAE.BEEA)M Sm-Nd FrTRE B K
(160.8 £ 2.4)Ma; B Li % (2004) X %5 1 A 1
A #EA BEYHTT Sm-Nd A E 5, BEH
Znt 2 4RI R (149 £ 2) Ma; B 5304 (2004b) P75
B0 ZEEPTASHE Ar-Ar SEAE# K (153.4 =
0.2)Ma; EHBEMEZY T P EHZHE Ac-Ar £
#4(148.2 £1.1)Ma, BIEANTHZ X AT K
WHAT THEFR, I E 4 2% (2003) 158 £ M5 Sn-Bi
W IREED 1 Pb-Pb B R (164 + 12) Ma;
FRICE(2004) 55T HIE A8SD 9 K K& P8k
=T Ar-Ar 4E#8 41 (157.1 1 0.3)Ma; Peng %(2006)
XT3 Al Bk BY S5 AT T M4 DT Re-Os RN R M
FESNMEHTVHERIERT —FBRENENE, B
ReOs M £ FE 1 H (154.9 + 2.6) Ma; Yuan %
(2007) BIE R B F LIS RIER T X 7 XA BT IR
PEHZE Ar-Ar FEER K (158.7£1.2)Ma, B &

HABE TN XM E ST Ar-Ar F4ER 5518
(161.3£1.1)Ma F1(154.4 £ 1.1)Ma, H b 3CH
HOEERGY RS, AKX ERT HR 151
~158 Ma, WLl H S k429" X 9 TE BT B 7E 154
~160 Ma, FEitt, ZEWE MM X, W. Sn F2 8
AEE FEE DL 150~ 160 Ma R4 KM RY . &
Pk B 45 (2007) X% X 3B VD SRR 45 0 1Y B A B
5, WH IHIESL T X —4e i n] 54, X HEE
¥ Re-Os A R R (154.8£1.9)Ma, HBHE
R, Bm v LS R AT BT E R (158 £ 10)
Ma(ZEHE%,1987); K35 L85 KA E M ik a2k
Rb-Sr Z:MH£2 AR89 (150.4 + 8)Ma(ZEHE % ,1993),
TEAEKPASE KAr £ 5 (152.6 £2.4)Ma
F(158.2+2.8) Ma(H E 355, 2004 ) ; BB T A%
Wkt BE 7k Rb-Sr S BT 2R4E 8 %7 (150.2 £ 1.4)Ma
(ZFHEFF,1993) ; 2 LHBITET 1 Re-Os FAF LR
SERE R (154.4 £3.8) Ma(BR¥BIESE, 2006), H I,
150~ 160 Ma FIEER BN HIL X E HEFOL
BRI 1 — e

R ABIBF I R BT, B I Hb X 77 76 78 1L B2 309 O L
HZRA(177~178 Ma)  SUE kLA (158 ~179
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Ma)Fl A BIZE K4 (176 ~178 Ma) (X IR#%,1993;
Mris a4, 1998;1999;2002; T HEIFE,2000) KA A
HE R THEEBERDEHRFELT MGG
LA K B 1R 0 H  IR B8R b (B 5 2R 5%, 1999;
2002), RJE % X 58 FU M AL I B A R 15 sh R 5 X
A P B R AE Rl V1M K (Gilder et al., 19965
Li,2000); HRTESEBEC KA LS NE 8 K oM
B ena b & (Gilder et al., 1996; Chen et al.,
1998; Hong et al., 1998; 3t K T4, 2002) , iX Ff ik
toM P ena B B IZ N B A RUE A B R
55 8 FE VR FH AR ; T R B B L RS e
BREFMFRXEERNKT L ACAFHHRER
R, T HILA AR T A B LS XS e AR
HERLZEARIE S A BITE 8 H L (X IR 455, 20005
HHEAR %, 2001 ; MBI 2, 2005 ; fF B B2, 2005; &
SW%,2006), K B B P B H 5 25 £ gy
FRE A G IRHEEE, 2000; 2R £ 9155, 20035 2006) o
Pb.Os R Z/REEH R, WA D RMTERETE 8
HEEFANSR, 5 3B A XEREY R
AGRIRESE,2000); RFTWARBER, KEGT
R B FAR A AR R R 4 8 He A He U 2
54 0.14~2.95 Ra, RE WHERT MRS MR R
(Li et al. ,2006), BBt , #EFHEM —H BITE K & K
HAMXM W.Sn ZE&B BT Wi P ANEm#E
Y _EIR A A B R AR R RAE RS TR

B EANTAEARIMAEES R AR
BRSNS T EEERT B/NEEEIFLBTB
PRGBS | AT 9 B8 L X 7R 8 25 LA I B K ) SCH
MAER B! WXEEARPREI BRI
SR B L B T, 18 ST AR 4 4 T A
HTERBBUER, R —IHFBCLRRRHE!
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