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Fig.1 Geological sketch map of the Da"ao tungsten—tin ore area

J-H—Huanghe unit;J,L—Liangting’ao unit; 1—Outcrop of greisen body and number;2—Line of contact of granite pulsation;

3—Silicific loosened belt;4—Fault and number;5—Crustal fault; 6—Fundamental fault;7—fault; 8—Drill hole ; 9—exploration line
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Fig.2 Sketch showing the modes of occurrence of greisen and felsic veins

A—Distribution characteristics of felsic veins (PD2—YM?2);B—Sketch of the internal structure of felsic veins; 1—Sodic granite;

2—Greisen ; 3—Felsic ; 4—Wolframite veinlets; 5—Wolframite ; 6—Cassiterite ; 7—Zinnwaldite ; 8—Jonit; 9—Geode;

J-.L—Liangting”ao unit;],H—Huanghe unit;p;—maximum compressional stress
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Fig.3 Section along line 104 in the Da’ao ore district
JoY—Yangjiaochong unit;J,L—Liangting"ao unit;],H—Huanghe unit;
F,—Fault; 1-Tungsten—tin orebody ; 2—Greisenization ; 3—Sodic—potassic

alteration ; 4—Location of drill hole; V1—6—Orebody and its number
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Table 1 Sulfur isotopic analyses of some minerals
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Table 2 Lead isotopic analyses of some minerals
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Fig.4 Lead isotope composition of ores and sulfide minerals (after Doe et al., 1979)
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Table 3 Microthermometric data of fluid inclusions in the Da’ao tungsten—tin deposit

BS O KK/ pm S BRESC WIEEE/C o NaCly% p g/om’ p/10°Pa
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Table 4 Carbon and oxygen isotope analyses of some minerals

] FS

UEZEEES

8 PDy.pp/%o

8 "*Ov.smow/%o

8 "*Or osmow/ %o

R

1 PD2-TW2
2 PD2-TW2
3 PD2-TW2
4 PD2-TW3
5 PD2-TW4
6 PD2-TW6

A1
i
Bt
i
i
i

-73
-54
-86
-92
-81
-69

12.4
10.4
4.9
9.7
11.8
10.4

5.9
3.9
-1.6
32
53
3.9

A9 fik 2
A9 fik 28
Vepancit]

VE ¢ b e SR 2 BE 7 B I 52 B 23 Br L 2005,

J3E AR BLIRL B CGREBHIR ) 3 AR SRTE R

2 A L B B Y — R B v 30°C A A R A B
Ty — 30 RE B 30°C R Ry T AR A 98 2K TR

AL BRI R T RE 5 3 R 2 862x10° Pa AT f1 . K4

B (310°C) , £

BERSR BRA L BR

PUEEIR
2 —

M2MTF 2.5 km BIERATE S,

(3)Hh 5

E 43 SRR

TRk UK IR B 7E —7.6~—0.5°C , i
TFE WAL BE (NaCl) (% 3) EZE DT 2.24%~9.34% , I Ik H



664 h =

Hi J 2007 4F

0.88% , i e A 11.22% ,~F- 3 5.37% , K 6 i #4008 e Ak 56
B, BB AR B AR (% 03), WEAKT 1.00 g/em’,
0.756~0.968 g/cm?®, V-1 0.854 g/cm’,

(4) BLA I Ak 5

KGO PATHA 55O 1EH 9.7%0~12.4%0, “F1
J10.9%0, HEIKE 5 & WA K EH T (9.19%0~
11.18%0) s THBY G 1 4.9%0 , B /R T A AR VEARE | F5-F- 34 i 3K
R 310°C, MU A 6 0 yy— 6 B0 4=3.38T7-3.40 it 5,
SKAFH WAL IRIK 6 Oy THH —1.6%0~5.9%0, 6 "D=—54%
~—92%0 (e 4) , A IAIE SR . B 5 T L 45 T
K PR B AR 5 K S B 2 0 1 R K S BB 2 B R i A K
A KGR IR G K,

i R FAL N A S AT A A A
A 5T SRR A SR O e A R R TR T — i iR s AR A
WK,
3.3 BE&EK

KB T IR R LR (& 6), 201 T8 M IEh
R, 2RI EANE T REAL TR R L 4 DL 0
RNk S AL, Y BB RS RPIAR

BT A AL T AR R SR BB UL T B E R
Ry A8 = TR A e N R TR A B TR R T R R <R R
JINLAR EPS 32 Bl MR RE A 1R | Hh e R IR AR,
AP — L iE A BT — &5 NNE—IE SN [ Wi %4
s (M),

R 2 A SR X S A A S SRR, e R
W, W T B 5 A T el B M KR A AR
A Hb 58 VR 5 | R RO, | - B 5 A — TR VR TR U
filA 2% WU LR B

B B R T A R PO R I ZEIRCT b )
B W .Sn.Pb.Zn F WA TTE, FEAERTHRT TENE
& [FE XEPE NNE—IT SN 10 Wi %4 (F2 \F3) - K% 30, B
RIS A (IR ) B R R W T S S T ORI s B B
AR I

XN IR B Z WK B AR A, BEE AR 0 R IR AL |
W R S BT T 3 AN W AR R G AR
TOR B T 25 SR B 14 % 3k 2R 617 70 AR B R I (1K %
KR R G R T — A~ B (X R &R NNE— 3
SN i) G4 Wr ¢ B I IR 2~3 km AL 725 3 Bk T
FOR RSN SRR M I | N2 8 3 s T A S i
BT BEIE M IUE 2B,

W5 B 1R A A HR 0 Be B B, AT IR
PN 5 3 7 FE 1 B A S AR ) K 2 Fh 4 TR B Ak ) R
& AR T A B2 A WE SO BLAR B Sn W Li Rb SR TT
R X F HS OH G R4y VSR i 05 7R 4 R
JEE KT, SRR 4 30T 505°C1, Ak I A — R I BUIR S e
BF A A B B TR AR O Rt LA AR R Y A R
0, 10 2L ) S5 RO U8 A R A R U S AR

o FEREACTE AT R | oh T 90 46 B B o 52 X A
HEAT WP Na™ KR BEFEAR , SCMOBR B T e, AT B IR T
G E Rt R I B S R (SN AL R Ibis
B HF, 51 PORGR R IR AL | TR P VU TR R S B B
Em M RINB O LRI R E T Y
PR

HT A 1 e A L TR R AR X A AR, LA T A 4RIk

0F )
&
-20[ o
—~ ,;? A FUKIX
2 -40f ¢
= %
2 _gok PD2-TW2e
PD2-TW6 SPD2-TW?2
-80r pD2-Tw2e D2 TWA? HFKK
L ]
PD2-TW3
-100f
1 1 1 1
-20 -10 0 +10 +20

5080(%0)

P 5 I B BB IR 4 Il 13 3 B IR
(R E G5k BRI 1985, #5753 4)
Fig.5 Projection diagram of the oxygen and hydrogen isotopic
compositions of ores from the Da’ao tungsten—tin deposit
(after Zhang Ligang, 1985, the serial number of data

points same as in Table 4)

0 300 m
[

e , -
1 2] s il BAls [#]s

Bl 6 K X =X
1— W12 K5 2— 90 4B, 3— L 50 X 15 14— 8 0 (k) 1A%
S5—EhAL/ AL 6— = E AL L H— B FRLIT L — 35 ) T
LY—F S uh ot
Fig.6 Metallogenic model of the Da"ao tungsten—tin district
1—Fault and No.;2—Arcuate fissure ; 3—Conjugated X joints;

4—Tungsten—tin ore body (vein) ; 5—Albitization/Potash
feldspathization ; 6—Greisenization ; ,H—Huanghe unit;

J-L—Liangtin"ao unit;],Y —Yangjiaochong unit



ERYIE G W

AR 2R 25 ) T T L ORI R R A B 0 PR M SRR AL 5 PR R 665

A VRMKERE BRI, NTIE BURE R 2 3 4l
TR Y NS TR VR 28 = T TR GER Y1 NG DS oy N 2 2| 5 = e W
MET P, 259 A BRI | USRS 5 I8 IR /N 1 Jik
R BB AR AT RS LB Bkl

M A KAWL 7R B B L T AR ST e
W IJCE W Sn K AR K SR SiO, MIKE K —Iw W ) IR
NNE—F SN [f] W 24 I Ft | 7238+ 908 24 By T 8 il =
A A R — Bk

W 2 TR B AIG , & S Ak g v o & AR AR e W,
Sn N A HE AR R LR B F I NE 1 W7 240 AT 2R
W N & RS AR SRR AL R Bk () R
ARG AT

4 THES4E

KM LIOR  VF 22 35 002l 25 R (B B0 1 R A
BT A AE K 3 32 Bl 1) AR X ST 8 A% 48R g T Ak A A
YR M S B A DA ) A AR A IR TR S
JoHE 52 B0 AL W A /MR AR 2, WA F & A R T
T MRS 25 ) A P LT SR T R 1 22 R () B T R
TSCHIV S e 5 e R LSS R v R S AR P B A 3 T
IYAEAR, AR T AN RCIR Bk A0 R etk = s kRN A —
T AP K 7 R 2 SR B BEIR | = AR AR I 208 25 0 R
O3 R TR AR R I T WS UR R A v R E, R R
T A A RS R R | B B AR SRR
AN Pt BB A B I B 3 VR T R P T U ) 3 5 2 A T R
GAEF I GE S A5 6 W AL 3 4 B 300 2 R+ 2 SR 1 2
WA R B R0 IRAETEAS 0 17 45 AL 3
HE K T O R A5 O T X 5 2 AR AL K A A A
R RE AR,

fFgE AR P22 Ay G X S A TE 1 K I 30 2% 24 48 2R
B R A BUAE  EIR AR S0 S T R AR Bl 4
BYIE Mhoe AR A 1 IR 8 Jm S AR G A (RAR IR T4E Pb
) {37 28 41 A 2 W% R T 68 o b o T 0 78D (S R ) 6 B ) AR
YR ZORIT B, B AL D4R,

()R 0IK S D3 TR 2% 16 1 1 25 5 3 8 Al
BT VE A R % R R TR B W R s R A 2R A
T TG Ak SRR R 20 & 4 | LA 2 0 ik s i Ak
A BE R FERRR 5 A SC M A6 B A 4 0 0
FRE A RTT

()" IRIE Wil B 225 260~340°C , 13 280°C, J& h—
o T R TG T R A S A IR (505°C) , R & BT
ARV BG5BT BORER FE R 0.88%~11.22% , J& 4%
MCER B B TR 1 R 862x10° Pa, A R E N 2.5 km, HCTTIA
RA RS b — 5 W SRR K

B3t . A6 B ST R P v K (R0 ) B Kk 2R R
B TR S B R L IR IR

5 % X #k (References) :

1) BRERIS, WBE, VR LA, 45 18] 9A7 110 3 X85 07 R RR A 2 1
HUSC). T EHLET, 2002, 29(1):67—75.

Wei Shaoliu, Zeng Qinwang, Xu Yiming, et al. Characteristics and
ore prospects of tin deposits in the Qitianling area, Hunan [J].
Geology in China, 2002, 29 (1):67—75 (in Chinese with English
abstract).

[2] fioese, W ARHD7, A4, A5 I R SCILAE B o i o b Bk Al 27 B
R JH 5 i /SR & [)). LT, 2005, 32(3):434—442.
Wu Guangying, Pan Zhongfang, Li Jindong, et al. Geological and
geochemical characteristics of the Dayishan granitoids in southern
Hunan and their relations to mineralization [J]. Geology in China,
2005, 32(3):434—442(in Chinese with English abstract).

[3] #&Hite, BT IR BB 0 0 R I SR 1A ).
BT, 2006, 33(5):1100—1108.
Cai Xinhua, Jia Baohua. Discovery of the Xitian tin deposit, Hunan,
and its ore potential[J]]. Geology in China, 2006, 33(5):1100—1108
(in Chinese with English abstract).

(4] A6, 75 RLIE, R, . A5 TR 2 M), AL, M

., 1988:84-85.

He Tongxing, Lu Liangzao, Li Shuxun, et al. Petrology of

Metamophic rock[M]. Beijing: Geological Publishing House, 1988:

84—85(in Chinese with English abstract).

EHGE, BRE REZ FRWH GG L SRS IR

B [Cl/ R A B L BEURIT . W A M A S R

PR AR R BRI AL, 1995:56-58.

Wang Zengyun, Luo Xianchang, Wu Yanzhi. Comprehensive

5

metallogenic model for Xianghualing nonferrous polymetallic
orefield [C] /Land and Resource Department and Geological
Society of Hunan Province (ed.). New Development for Geology
Hunan. Changsha:Scientific and Technical Press Hunan, 1995:56—
58(in Chinese with English abstract).

KVBRAE . K SCIL™ A VR BB 3 B B RS A Je ™ PRI 7). b [l
BT, 2002, 29(4) :411—415.

[6

Liu Tiesheng. Geological characteristics and genesis of rock body—
type tin deposit in the Dayishan orefield[J]. Geology in China, 2002,
29(4):411—415(in Chinese with English abstract).

[7] ¥ 35 T5. WIRE KB D0 R R AE B H X 2 8 AL B 0 Y
FEHME). 87  530%, 2006, 20(6):612—617.
Zeng Zhifang. Characteristics of ore controlling structure in Da’ao
mine,Hunan and its controlling function to greisen type tungsten
and deposit[J]. Mineral Resources and Geology, 2006, 20(6):612—
617(in Chinese with English abstract).

[8] B4 Ay, B AKLL. WIRE KB IX 2 e AL A B M s P RRAE
). #Em BT 5877, 2005, 14(4) :27-34.
Zeng Zhifang, Zeng Yonghong. Structure ore —controlling
characteristics of the greisen body—type tungsten—tin mineralization
in Da’ao area, Hunan Province [J]. Geology and Mineral Resources

of south China, 2005, 14(4):27—34(in Chinese with English abstract).



666 h =

i 5t

2007 4F

[9] AW, B EHT, BAE, 45 WM LR L R SE KA 7R SHRIMP
B A AT T R L)), R 5 2%, 2004, 28(4) :370-378.
Fu Jianming, Mang Changgqian, Xie Chaifu, et al. SHRIMP U-Pb
zircon dating of the Jiuyishan composite granite in Hunan and its
geological significance [J]. Geotectica et Metallogenia, 2004, 28(4):
370—378(in Chinese with English abstract).

[10] F B 7L B AL B Ak, % T £ 4 R
A M R, 1987 :29-30.
Wang Changlie, Luo Shihui, Xu Youzhi, et al. Geology of the

BT M. b

Shizhuyuan Tungsten—Polymetallic Deposit[M]. Beijing: Geological
Publishing, House 1987:29—30(in Chinese with English abstract).
[11] XA BESAR 8 A& T JURE B AT IR 3t BT R AR B IR A
). R IT507 7, 2005, 84(2) :39—44.
Liu Shusheng, Jia Baohua, Zeng Zhifang. Geological characteristics
and origin of the Jiuyishan tin orefield in Nanling region [J].
Geology and Mineral Resources of South China, 2005, 14(4):27—
34(in Chinese with English abstract).
BRI 38 e A b X T o A AR R ) 0 PR b
W E R[] RIS 67, 2004, 79(3):20-25.

FRAE R 45

N

Liao Fengchu. Geological characteristics and ore—controlling factors
of Da'ao greisen—type W—Sn deposit in south Hunan Province[]].
Geology and Mineral Resources of South China, 2005, 14(4):27—
34(in Chinese with English abstract).

[13] RS, S, Rk, S m M), M E . LE AR
Jit, 1981:88-89.

Zhu Yanling, Li Chongiuo, Zhu Yunhuai. Tungsten Geology in
Southern Jiangxi [M]. Nanchang:Jiangxi People’s Press, 1981:88—
89(in Chinese with English abstract).

[14] Sasaki A and Ishihara S.Sulfur isotope compositions of the
magnetite—series and ilmenite—series granitoids in Japan[J]. Contrib.
Mineral. Petrol, 1979, 68:107—115.

[15] TR, K35, F 50, 45, R0 PH B a0 e 5 sUTE i 4 5 b B

KA B SRR ). B MR 2 AR, 2001, 7(1) :50-55.
Zhang bangtong, Dai Yongshan, Wang Ju, et al. Geology and
magma dynamical features of Jinjiling composite granitic batholith
in the western Nanling region [J]. Geological Journal of China
Universities, 2001, 7(1) :50—55(in Chinese with English abstract).

[16] Xk, Tk E. WA R T S M), bt S R, 1999129,
Liu Bin, Shen Kun. Fluid inclusion thermodynamics [M]. Beijing:
Geological Publishing House, 1999:129 (in Chinese with English
abstract).

(7] FRAR, R, M, 5 L2 L8 @2 2R 11 & b
BURRAE B A HLELR B )], KM A3 5 T 2% 2004, 28(3):

297-305.
Lu Shudong, Du Yangsong, Xiao E, et al. Study of tectonic
features and metallogenic mechanis of the Pengshan Sn—Pb—Zn
polymetallic orefield, Jiangxi Province[J]. Geotectica et Metallogenia,
2004, 28(3):297—305(in Chinese with English abstract).
[18] 14k, BHIG, M3, &5, WU fE 1 5 UG A 6 I 4 R b it
(M. 3R, b BT A AR, 1989112,
Xia Weihua, Zhang Jintong, Feng Zhiwen, et al. Geology of the
Granite —Type Rare Metal Deposit in Nanling [M]. Wuhan : China
University of Geosciences Press, 1989:112(in Chinese with English
abstract).
Wi T SC, AT B R U DX A R T R A B A O Bk A
SR S8 BT BLAR ). AR LR 5 07, 2005 4, 10(2):12-20.

Cheng Fuwen, Fu Jianming. Geological and petrochemical

[19

characteristics of main Mesozoic tin —mineralized granitoids and
regional metallogenetic regularities in Nanling region [J]. Geology
and Mineral Resources of South China, 2005, 10 (2):12—20 (in
Chinese with English abstract).

[20] S8 WA, VEAE R, o] R v, A5 w8 rh BOB R 3 2R K R
). R MRS 07, 2005, 10(2) :22—29.
Cai Minghai, Wang Xiongwu, He Longqing, et al. Main types and
prospecting models of tin deposits in the mid —Nanling region [J].
Geology and Mineral Resources of South China, 2005, 10(2):22—
29(in Chinese with English abstract).

[21] 2L 8, ERGH. H5I0 T BT R AR ). 5 S MR
2004, 18(3):207-211.
Yang Shigan, Wang Ruihu. Tin deposit types and its exploration
prospect in western Nanling [J]. Mineral Resources and Geology,
2004, 18(3):207—211(in Chinese with English abstract).

[22] fHEM, DB, WA, S W G AR R A R R e 1 T
TE B 35 R EE AT [)). b ERAE A, 2005, 34(3):215-226.
Fu Jianming, Ma Changqian, Xie Chaifu, et al. Ascertainment of
the Jingjiling aluminous A —type granite, Hunan Province and its
tectonic settings[J]. Geochemistry, 2005, 34(3):215—226(in Chinese
with English abstract).

[23] AP, DB, WA, A W S A R R GO A R
B5 AT SHRIMP & 4F B H 2 ) p). H LR, 2004, 31(1):96—100.
Fu Jianming, Ma Changgian, Xie Chaifu, et al. Zricon SHRIMP
dating of the Cailing granite on the eastern margin of the
Qitianling granite,Hunan south China, and its significence [J].
Geology in China, 2004, 31 (1):96—100 (in Chinese with English

abstract).



534 % 5 4 AR 2R 25 ) T T L ORI S R R A B 0 PR SRR AL 5 PR R 667

Geological characteristics and genesis of the Da’ao intrusion—type
tungsten—tin deposit, Daoxian County, Hunan

Liu Shu—sheng'?, Zeng Zhi—fang'?, Zhao Yong—xin'

(1. China University of Geosciences , Wuhan 430074, Hubei, China;
2. Party No. 418, Hunan Bureau of Geology and Mineral Exploration and Development, Loudi 417000, Hunan, China)

Abstract: The Da’ao intrusion—type tungsten—tin deposit is hosted in the Jinjiling composite granite body. The
paper discusses the genesis of the deposit and preliminarily summarizes the metallogenic model of the deposit
according to the geological setting and characteristics of the deposit and results of Pb, S, C and O isotopic analyses
of granite and ores. The deposit formed by the polyphase tectonic movements and magmatic pulsation and
evolution. The metallogenic temperatures of the deposit range from 260 to 320°C, the salinities of ore —forming
fluids range from 0.88% to 11.22%, the pressure is 862X10° Pa and the depth is 2—3 km. So the Da"ao tungsten—
tin deposit is of intermediate— and high—temperature metasomatic origin.

Key words:intrusion—type tungsten—tin deposit;mineralized granite body ;genesis;Da’ao ; Hunan

About the first author:LIU Shu—sheng, male, born in 1964, senior engineer and master candidate, engages in

geological management and research.



