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Fig .1

Geological map of the W-Sn- Mo poly metallic ore concentration area of Hunan, showing the location of

the Furong tin deposit (after Geological Survey of South Hunan, Hunan Bureau of Geology and Mineral Resources, 2002)
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Sketch map of the Furong tin ore district ( modified after Geological Survey of South Hunan,

Hunan Bureau of Geology and Mineral Resources, 2002)
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Geological map of the Bailashui- Anyuan tin ore zone in the Furong ore district ( modified after Geological

K 3

Fig .3

Survey of South Hunan, Hunan Bureau of Geology and Mineral Resources, 2002)
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Fig.4 No. 19 exploration line in the Bailashui tin deposit of the Furong tin ore district ( modified after Wei et al., 2002)
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Table 1 ** Ar/ *® Ar stepwise heating data of muscovite from the greisen ores of the Shanmen

deposit and the Taoxiwo deposit as well as biotite from the Qitianling amphibole biotite granite

t°C  (PA/PAD, COAVP A, CTAV P A, (PAVP AN, “Ar /P Ar P°Ar/ x 10" “moles  F#/ Ma  PArgg/ % CAr/ %
FEf S p1, WHIE AN R SE A PR SR AR =27 .60 mg
400 40 .72510 0.11510 0.16080 0.10520 6.71820 98 .24 113 .40 %5 .40 1.18 0.84
500 72 .49250 0.21340 0.06320 0.06750 9.44370 67 .24 157 .40 £8 .70 1.98 0 .81
600 17.78720 0.02810 0.02140 0.02510 9.47180 449 .71 157.90 £1 .90 7.36 5.42
700 13 .14030 0.01300 0.01220 0.02170 9.30150 1063 .29 155.20 %1 .60  20.09 12 .58
800 11 .7640 0.00800 0.01190 0.02050 9.39620 1534 .05 156 .70 1 .90 38 .45 18 .34
900 13 .31140 0.01290 0.03760 0.02160 9.50450 956 .63 158 .40 =1 .60  49.90 11.57
1000 11 .65070 0.00700 0.04830 0.02060 9.57650 1522 .86 159.50 %1 .80  68.13 18 .55
1100 10 .64460 0.00420 0.05660 0.01960 9 .41260 2541 .62 156 .90 £1.70 98 .55 30 .43
1200 32.26380 0.07700 1.19770 0.03870 9.58830 112.43 159.70 £3.90  99.90 1.37
1300 284 .30951 0.93310 0.79890 0.25990 8.62970 8.75 144 .40 £6 .00  100.00 0.1
FEf S o sM2 R0 =1 Tn 88 M AR A B FEMFRTE =28 .30 mg
400 35.36540 0.09030 0.07860 0.04260 8.67870 159 .57 145 .20 £5 .20 1.66 1.54
500 38.23390 0.10320 0.15270 0.03930 7.73570 165 .30 130 .00 £7 .20 3.38 1.42
600 24.92350 0.05280 0.04000 0.03130 9.30760 282 .24 155 .30 £5 .40 6.43 3.02
700 16 .20680 0.02330 0.00460 0.02510 9.32930 619 .69 155.60 X1 .90  12.88 6.42
800 14.23850 0.01690 0.00360 0.01670 9.24880 865 .93 154 .30 %1 .60 21 .90 8.89
900 10.86770 0.00460 0.00110 0.01410 9.49090 2843 .05 158 .20%1.70 51 .50 29 .97
1000 10.29840 0.00280 0.00040 0.01380 9.46390 3431 .84 157.80£2.00 87.23 36 .07
1100 12 .40600 0.1050 0.00220 0.01610 9.30120 1197 .57 155.20£2.30  99.70 12.37
1200 117.94810 0.36800 0.10020 0.13370 9.20780 28 .73 153.70 £6.70 100 .00 0.29
FERS . TX W2 880 IV BE S = 90 a BN AT I E 28 FESRTE =27 .60 mg
400 30.68610 0.07830 0.04390 0.03300 7.56090 166 .31 127 .10 £4 .50 1.88 1.48
500 30.78570 0.06850 0.01990 0.06330 10 .55440 204 .47 175.10 £3 .90 4.19 2.55
600 24 .67620 0.04710 0.01920 0.02330 10 .74200 298 .73 178 .00 £3 .80 7.56 3.79
700 20 .20050 0.03370 0.01570 0.01980 10 .24900 382 .58 170.20£3.50 11 .88 4.63
800 13 .82810 0.01420 0.01400 0.01580 9.63310 855 .01 160.50 £1 .80 21 .54 9.72
900 11 .64140 0.00700 0.01150 0.01410 9.56530 1966 .94 159 .40+2.10  43.76 22.20
1000 10.41270 0.00320 0.00580 0.01370 9.46370 4525 .14 157.70£2.10 94 .88 50.53
1100 16 .63870 0.02330 0.05540 0.01870 9.74910 430 .01 162.30 £1 .90 9.73 4.95
1200 145 .30450 0.47200 0.25510 0.12780 5.85630 23 .64 99.20£9.90  100.00 0.16
J=0.009656 .

i FH 0 S IR i M DX AR ORI — AN A
(E 1 NEAMREE BRSNS RS,
VA2 A2 [) — I T8 B 1) — AN R 2 ki) SUT% 55
(2002) M 3 HAE 7 THIER A FE S Y A2 Ar PF
SEWEM(139 .6 £2.8) Ma~(156.9£3.1) Ma. B4R
JR BRI DL DL S 4R 8 25 BEAR B R AA R 4K
ZH S MNB ALK G BEVIAG . BT AR
FEIEAEBY (2 K sty | FH IR 1) 8 5 BE R AE A
Tt TSR (157 .5 £0.3) Ma PEAE RS H i
A EE X %% (2002) 19(156.9 £3.1) Ma
FEAF RS AT 1 B 55 (2004) 3R1F 1) SHRIMP 541 U-
Pb (160 £2) Ma HIEAHYIG . 5 = TRIEYE
B ATEEEN AT A AR A Ar FEAERR (156 .1

+0.4) Ma Fl(160.1 £0.9) Ma AH—5L. S4b EH
ST B FET L350 (08T U B 1™ PR P Y 2 3R AL i AR
F R BT T4 A Ar II4E 45 (157 .1 &
0.3) Ma( Bifs 7 SO R ) | IXLLHHE — g W 58
PG RIHT HH R A 5 B B U 18 i 25 R EG R
T ELUE B 32 40 TN SR 25 A B 2 i O IR BE . 22
ZUHASE(1997) S ATAT el R 25 B 4 (R R AH B 3E
AT T Re-Os R ZWMAFE ZKATF T (151.1 £3.5) Ma
P | IX 5 B 5025 (1995 31998) il 52 T HL il
PR ARG B A I A AR (152 £9) Ma AW
G RTINS (136 £6) Ma ~ (137 £7)
Ma )6 BES 8% (131 £1)  Ma JIRITE RIS A] . 5%
TR R X ) 2 e b KA T T 2 BE 1Y)



Ho3k Hol BEICE . W ERGY RO AR AL KA 00 A Ar R KBRS f 28 X 171
200 2600 -
a #IE=296.10+2.50 b
LR ER=(156.90+1.73)Ma
—— BRIEM £,=(157.46+0.29)Ma > 2080 -
f
160 m:ﬁ—u
m = 1560
= N
& <
¥ ¥ 1040
120
| B-1 B P-1
ﬁm%ﬁgﬂigﬂrmﬁ% 520 KEMaNELEMNE
Bxy
80 ] 1 | L 1 I | 1 i 0 | 1 | i | | 1 1 1
00 3700
¢ W - 294.97+0.84 d
< BEEH ~(156.1420.43)Ma—> sop | FITRER - (155.7221.66)Ma
160 B [ T —
2 ]:‘:' — w2220
& L
-
¥ ¥ 1480
120 F
SM-2
Emﬁ'xﬁﬂﬁfﬁ 740 SM-2
Az=i ZMNzXENETH
==
80 L L L 1 L 1 ] L 1 0 ] 1 ) 1 L ] 1 1 1
240 3300
e #EE =308.62+126 f
EHHEEER = (157.46+1.54)Ma
2640 |
€—— SE4ER £,=(160.13+0.90)Ma—)
180
g = E 1980
& 5
# s
® 1320
120 F
TXW-2 TXW-2
HERZREBTE 660 WRRELEDETE
B=# B=#

0 TR SN (N
0 10 20 30 40 50 60 70 80 90 10O
VATHT I B 4 B %

0 Il 1 L L
0 40 80 120 160 200 240 280 320 360 400
YA Ar

&l 5 SR H = 9EE R AR = BRI B SN SR S AE KR TR SRR A Ar FEAE I RN IR £ AE I 1R

Fig .5

Age spectra of muscovite from the greisen ores of the Shanmen deposit and the Taoxiwo deposit, and

biotite from the Qitianling amphibole biotite granite
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10 AR Ar Dating of Tin Ores and Related Granite in Furong Tin Orefield,
Hunan Province, and Its Geodynamic Significance

Mao Jingwenl , Li Xiaofeng] , Bernd Lehmann® , Chen Wen®, Lan Xiaoming4 and Wei Shaoliu’

(1 Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China; 2 Institute of Mineralogy
and Mineral Resources, Technical University of Clausthal, 38678 Clausthal- Zellerfeld, Germany ; 3 Institute of Geology,
Chinese Academy of Geological Sciences , Beijing 100037, China; 4 Southern Hunan Institute of Geological Survey,
Hunan Bureau of Geology and Mineral Exploration, Chenzhou 423000, Hunan, China)

Abstract

Furong , a large tin orefield ne wly discovered in southern Hunan Province , is one of the most important W-
Sn-Bi mineralization areas in the world. At present, the controlled reserves amount to about 600,000 tons of tin
metal with an average grade of 0.8 % . Further exploration is ongoing , and more than 40 ore veins have been ex-
plored, which are located in the southern portion of the Qitianling Yanshanian amphibole- biotite granite pluton
and hosted in Carboniferous and Permian carbonate rocks. The veins generally occur in swarms, forming
Bailashui- Anyuan, Heishanli- Maziping and Shanmenkou- Goutouling tin zones . Previous workers identified 7 to
8 types of mineralization in the ore district, but the main orebodies of commercial value seem to be of skarn,
chlorite and greisen types . The first area is characterized by skarnization and chloritization, while the last two
areas mainly by greisenization.

“ At/ ¥ Ar dating was performed on muscovite from greisen-type tin ore and biotite from related amphibole-
biotite granite , which yielded three sets of age data, i.e., a plateau age of (157 .5 +0 .3) Ma for amphibole- bi-
otite granite , a plateau age of (156 .1 £0.4) Ma for the Sanmen greisen-type tin ore and a plateau age of (160 .
1 o0 .9) Ma for the Taoxiwo greisen-type tin ore . Coincident well with each other, these three sets of age data
not only accurately reflect the timing of rock and ore formation but also indicate the close relation bet ween gran-
ite and tin ore . In addition, the plateau ages of the three sets suggest that no subsequent thermal perturbation
occurred after the formation of granite and tin deposits . As part of the southern Hunan poly metallic tungsten-tin
province , the Furong tin orefield was formed in a pulsation of 160 ~135 Ma, an important time for W-Sn- Mo-
Bi- Be- Cu mineralization in South China, which is supposed to have been caused by lithospheric thinning process-
es .

Key words : geoche mistry , Ar Ar age , mica, tin deposit, Furong, Hunan Province



