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Fig. 1. Geological map of gold deposits in southwestern Hunan-eastern Guizhou.
1 — Jurassic-Quaternary; 2 — Carbonilerous-Permian; 3— Sinain-Ordovician; 4— Wugiangxi Formation of

Banxi Group; 5— Anticline; 6—Syneline; 7—Fault; 8— Unconformity; 9— Gold deposit (spot).

WA R A Pe- ARG BRI -8 - AR SRR -FAY- AR WA A
Mo, FEEGPAGRY PILEA G, Pea K W R 4, SRR, R, OB TR
A WEBEE, S8 0 SRR LU 38, WEBRET, SO0 L, UONTRRET, ERT. N,
JifRAT . BRUEATE . WATES A R R AR KA ARRRE T, WM
WA K3 O A IR ROHOIR L A RRR R BRI E . BAEmT o T 3 ANEY BE, BRI R A k- BBk
OB B R T D A Se-BRAL - FAR BB B R YT N A7 S0l R AR B B, A P AR g, B
ikt B, MBI, G, KAZEA, KRENL, &FEULARSEA”
B ERDR L BRBCIR B AN IR 7 A A 9 it TR 2 B
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dn () AR RAR QR AFAE 4GS, X e iR 2 ok mT Rl o Db s BRER AR R
IMLEAR, BIPE MBCRLA N 95X UL, X5 IZX R G IETE S IS AR A Z X R
PRV G 2 PR (R RS AE T B TE R 1 v
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Table 1. Characteristics of fluid inclusions in gold deposits of southwestern Hunan

7K kKR & AN /pm Ll b R
g g EMEREQEE, | WO ERR, KR | ms~os | Kok 1, bt
T ey BLAR kT |0 R, K
Pt b 0 R R T | MR BRI A WAy 5% kT
W T YR Rl "x ow
A 2 B b TR % 15%
B LA e, W | D BBR K AR, = Kt 4% 80k
15 Pk 5 TR AR W 3~5 | M 15%~20% | TR
2 (e > fk, A B W0
o EARIEHNE, Wk | BRR KRR, SR, | BN 1~3 . ,
Moo ) o frh 20v~30% | £
2 (e > AR KHAL 5
kLR K, W | BBR KA R A
SR ’ , v AT 3 5% ~20% | £ @
M R R | AR

Wi G ph A, SHARTHE, 1994

2.2 BRI L S R

AP FE A 2 B 7= 1 Chaixmeca WA G (—180~4600C) ABHEE, M%, F
AT MR ERAT T8 — il e, wroEm, i§3/|‘-1il"l><1ﬁ’-1hialﬂ"i{.ﬁf§£iﬁjﬁfﬂé A
130~230C, 7EMESMRE I b, % 3 A XK EIH ERS ML, 5 XM EE", &
S e AR AL, R 2 AT, Y R M X ) ST R B R AR R R AE

22 G RO A A R

Table 2. Homogenization temperature of fluid inclusions in gold deposits of southwestern Hunan

'S WAL/ C R AERR/ C TR/ C E ok il
L 130~210 167~184 B WsE, 1092
LA 3 120~222 150~190 AR, 1994
i) = 130~230 160~180 W%, 1990
[ 325 (41 165~221 175~200 195 E S
Moo 153~220 165~190 182 E S
L 155~223 177~195 186 E S

A Chaixmeca ¥ #4956 X% DX PR P 19 5, 1 e @0 )00h™ 300 44 (0 £ 15328 47 0 5
Z 3T AR Svaer (BREE) BT 1.9U ~4. 5% 2, FEEDF 2.8%~3.8%
(% 3 S A AR L U AR ™ R AIE X B W AR P R BB 7 S T AR & L BN ISR
Won, BHEEH 0 AR B IRAE 15X ~5. AW iE B N &R (GR 3), [RIFE 7 G 2R B
i, M, B 6% ~8%, Ak, XIRAIAEE WK BT A L. kI LA, i
VY T DX BT N A A R ARG AR B K Al R BN T 5 20 AL,
L BV A B R R B
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Table 3. Salinity of fluid inclusions in gold deposits of southwestern Hunan

WK 4, 95 {8 EhRETE /% et/ % TR e ] ke i
o 482 1. 5~5.0 2.0~3.0 FKJE. 1990
MO 120 2.16~5.4 1.5~3.0 B, 1992
HOECR 22 3~9 6~8 [ W45 . 1994
[ 425 [41 18 2.10~4. 40 2. 8~3. 80 3. 80 A
MR 20 1.95~4. 25 2. 8~3. 60 3. 30 £ X
oA 19 2.25~4. 40 3.20~3. 80 3.42 A

2.3 R ) R A R AR

T S ARG T A VY T DX R IR AR ) 2 R R AE DA B T B AL 2 A, AR IR
BT 12K A8 3 N IXREAT 7 A S8 M AR L AR R e . A A ATREL,
K. VS PR G0 B AR 2 AR U 4L 80h HLOL CO,. CH,. H,. N,, 1 H,0
Thbdg s, WOk CO,y i CH,, H, &t /b H,O, CO,, N, Flitffk, 4 AR 2K
WA H o VA R A AT S, BT SR A AH 2> A Na ™, Ca®' . K7L Mg*™, SOi
Cl, F 45, WBMHKRE, 3 M XHEF¥AA Na" >K" | Ca® >Mg™" 0% &8, 1 B1& 1
WEW 4 SO >Cl >F, X5 S RGP 4 8 FLA R IE AR 45 . i AR
BT X B FOARE S, B SR B 7 LA SO (HS ) B, BIES FRANa®, Ca® K&,
FLAT 5 MR HOK AL REAES

e a4 VG M TR IR T 8 U A 2 A A AL
Table. 4. Gas and liquid composition of fluid inclusions in quartz from gold

deposits of Southwestern Hunan

| e 1 SUH A /100 HEHE /100
| Mg | He N: CH, 0. H.0 K7 Nat' Ca®t  Mg®* F Cl S07-
1 X-3 WA | 00580 H 1.523  80.327 652 | 4.043 2.060 1.200 0.108 0.385 0.875 6.188
Hlz| xJ16 | %M | 0073 0.025 1,664 89.263 1034 | 4.065 9.178 6.240 0.898 0.056 1.705 53.005
30 XJ22 | BMI| 0.734  0.015 3.059  80.526 1216 | 1.940 3.948 3.113 0.238 0.052 2.503 0.873
% | 4| XJ28 || o625 o0.010 2735 81.256 1102 | 3.240 3.248 1.853 0.223 0.050 3.280 11.465
5 XI-4 || 00193 i 1.849 92.563 920 | 1.045 5.725 1.738 0.123 0.450 0.095  3.653
6§ | YW-14 | | 0.593 I 4188 66.340 980
w7 YW16 i 0,329 H 3.850  68.256 994 | 0.409 16.734 2.959 0.250 0.466 17.928 8. 856
8] YW.a2 B | 0,199 - 2.678 59.254 1021 | 0.428 2.728 1.985 0.310 0.515 1.613 4.058
“ 9| YW-53 | M| 0.085 - 3.643  64.354 1005 | 0.631 4.606 2.853 0.463 0.063 4.441 7.103
z 10| YW-57 | bl | 0094 - 4.312  63.847 1015 | 0.381 4.154  2.557 0.207 0.071 3.900 4. 950
11| YW-28 | Wl | 0.235 - 2.450  69.788 1214 | 0.885 4.063 2.718 0.715 0.455 3.473 10.693
12| PK-1 [ W[ 0265 it 3.241 61.231 1194 | 0.250 4.175 2.395 1.988 0.878 3.605 5.058
w13 P-2 i o0.0293 - 1.679 40.573 979 | 0.581 1.839 1.241 0.400 0.063 1.638 5.131
14| PX423 | ¥ | 0.68 6.27  0.00 2510 783.25| 0.00 235 254 0.19  0.00 4.62 524
15| PXa28 | RMI| 0.83  7.73 0.00 2892 93379 0.00 215  0.48 014 0.00  4.62 438
* 16 | PXa08 || 0.61 10.56  0.00 33001 750.02| 0.00  0.75  0.38 010 0.07 220 261
17| PCJ-2 | WM | 0296 it 2.264  46.324 1103 | 0.506 5.684 5.913 2.659 1.144 4.975 11.516

Py A FoRdnit, <= FoR AR 1~13. 17 RAcrver, SRR, SRl T RS R A R o A 2
Al P M BRE BT 14~16 31 A @I B9 R 407 B 1990 R R
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2.4 JRATYERAL A S AT

AR BT I 0 BE AR 2 IR R SERN BT AR Ay, IS A KT RI A, K T
(V) R BRAL 2 I WE T W] (32 5), WG 1 Ml XA [R) 8 7 PR 2 () () e 0™ ) AR 2 2 4 —
B, AT RS R AR ARER B, P AEE . RRGRE ., 2Pk — S WAE R IE, &
REAEARH . R IR EG 4 1R R IE R,

5 WV R TR I T B AR A

Table 5. Physicochemical conditions for the ore-forming process of gold deposits in southwestern Hunan

VW ty—/C p/MPa Swact/ ¥ p/(g/em®) pH Eh/eV fo,
i 162~210 17.1~21.5 2. 16~5.4 5.29~6.79 | —0.47~—0.64

b AR 164~ 266 20~30 6.3~9.3 0.92~0.96 | 6.40~6.56

R I 130~ 230 50~80 3~9 0.88~0.97 | 0.68~1.75% 10"

B % [ 165~ 221 56. 6~58. 3 2.10~4. 40 0. 86~ 0. 94 6. 12~6.49 | —0.35~—0.46 10738 T~ 1150
H % 153~220 21 6~57.6 1. 95~4. 25 0.85~0.94 | 5.43~6.05 | —0.36~—0.45 107390 19— 16-1
T 155~220 50. 9~82. 4 2.25~4. 40 0. 88~0. 93 6.31~6.67 | —0.36~—0.49 10300~ 10— 16-0

ORI, 1092, @AY, BRI, 1094 @A ApH

M PG b DX R (T 3 A A A RS Bl R AR AE . DA R AR R AR SUR . 1 IX
SN R EE . I BAG, WA E S, T CLL PR R B 08 B S, MR AT
KSR TR0, SFEMRER, B S P RMERELRMET, TER Au(HS),
AuH,SiO} AR, O HAw(HS)S Al Au, (HS),S, , X F 8™ 76 2% 4 Au-Sb 41 4 11 Jik 74
S (nsFEMER, HEMNTR), REREEWI, SETRUSEHSEGDIENTE,

3 BHTARAI A, R AL E AR

AT BT R FAR O PE NI, 2 XA D TR R REAT A R AROK I A,
AL WEIT (R 6) . B7IX 5 A A7 BERE b (K 0 R) A7 38 4L AR 5 HIT ;1™ 3A0 44 10 S0 7] 437 2% 41 1
A —52%~—65%, SHIPE— R RAKEK 6D f (—53%,~—61%) AW W&, B B iR
JERIBRAR, BT AR 670 Tk, i oD WAT A T 3K S,

%6 ARG ARAT SN R AR AU AL (SMOW)
Table 6. Oxygen isotopic composition of quartz and hydrogen and oxygen isotopic composition of

ore-forming fluids in the Pingcha gold deposit

, o b g s e o S50/ Y, N
L P A WAk 40 ty -/ C PR Y Dy /s
P42 4 S AR FEE 190 17.5 5.2 —65
P44 4 S AR FEE 190 17.5 5.3 —58
PK-1 6 5 b AT R K FEE 193 16. 9 1.8 —52
P11-2 115 M A7 0E W ik FEE 179 16. 7 3.7 —59, —58
PC-1 R A B A1 170 16. 9 3.3 —38

e o] R A B T 6 5% R F 5T 0 e Wt
AT FAE 610 8 1000Inay s 4 =3. 05X 1057 2—2. 09 (Matthews, 1972)
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B, P2k, WE 3 M XM ZA, W EE., s w46 Uy ikt
HE, W RESTREARESR, HNFE 6, R 7 KE, XLH X A7 98 (1) 50 R A7 58 2H A 24
=3, BTEN 14. 5%, ~20% X — /NS E, FEHREE, PR X EAY A, FEgESD
T 16%o~17% 2 1), RWZX 0 K P A9 R AL # 8 — R A Y, b b, X—%F
TiE AE 4/ T U b X 36 368 47 AE 31X 5 N 52K Superior 44 Abitibi #[X | Cordillera i [X 45 "1 —26)
AL, B 2 W AR A KRB L DI LB, AN TR T IR 2 ) £ A L (R 1) Bk
R e,

7 B, WS RA, AR AR (SMOW)

Table 7. Hydrogen and oxygen isotopic composition of Mobin and Taojinchong gold deposits

WM S| waAE | /C oo ODuo/e | gk
LT R :
TIC-1-4 i B 224 20. 7 8.9 — 44
% TIC-3-1 i o 218 20.0 7.9 —50
TJC-7-1 i B 174 19.0 3.8 —81
& TIC-2-1 i 173 19. 4 4.2 —63 T B
) TIC-1-1 i % 160 19.5 3.2 —62 1994
TIC-15 i % 151 18.2 1.0 —70
M TIC-13 A B 145 16. 4 —0.8 —82
TIC-1-2 i B 137 16.5 —2.0 —86
DOl i B 173 15. 6 2.6 —42
D13 i B 184. 0 14.5 2.0 —47
i D23 @_ x 164. 2 17.7 3.9 —60 .
D26 1o 168. 7 16. 8 3.3 —49
e MBY 001 i 170 16. 6 3.2 — 46 1987
MBY 050 i 172. 1 16.7 3.4 —37
M «-17 i 147.5 14.7 0/ 4 —51
MB1 i B 210 16. 2 5.1 —65
i MB2 i B 190 14. 1 1.7 —62 X A5 5
b MB3 i B 185 16.5 3.8 —59 1993
MB4 fi B 180 16.2 3.1 —49

P G P BT 80 B8 1000Inag s g =3. 57X 1057 —2.71 (Wenner, 1971)
WA DR i 6150 46 1000Inag x4 =3. 05X 10°7 ?—2.09 (Matthews, 1972)

VA VG g Ml DX A 0 RO A AR 1 2 R S AL — 37 Yo~ — 86%, . B ALY Rk, b
L RPN X oD BN — 2, FEREP M T — 45%,~—60%, 2 [0, L5 vy IACH %
K SDMH (—53%,~—61% ) M MG, AR GKE, BILET REK (—47%~—66%) 9 &
Wty RUTEATA AR F R K, B 8 S ph BT X R AR 0O {4 i A
—0. 4%y~ +5.1%» —2.0%~+8.9%,.» HNEHKAEKSE TERIEM.

X F A Bl A R R U AN AT AU S N PR ST, — O R A
TR ARK, JE AT AT AR K IS B Dy b AR T AKOR R AR K T B TR A A
W) T A I BT AR A B DU K O A o A KRR K I O

Q@ Tikbk. 1084; BRI, 1089
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M, e by LU B 9 A AR OV AR AE Taylor (1979) 15 6D-0"0 P fif L i £ i
113 1 R HE BT L AR 58 A N B 2K ORI Ji 7K 22 ) 2R 2 78 o AS ) 1k TK TR . 3B 43
NG 5w S R L W NS P ol O 2 R o 7 o 1| P ) = S VA I R A o i S 3
X P22 M oD-0"0 Pl ) 50 i vl SE kR A NMRBERY . KABRKAEE 0 T4, K/ E B
FAF T FEATAT VT HE A 42 AR WK I DI, i A I G R E B T 0 X 5 2l BB i
e PO H G R i R K S HEARAR O % DX G TR R L R P s R ) S v B
RO . 7K/ ol 0. 01~0. 004 S fF L IRE K 160 C I, BAL 1 KB K& AN 6D-6"0
P i v ) 2 5 AR O AR K IR ek I DX, i M I B DR 200~ 280 C I, 8 A 1R AT B K ) 94 N A%
JK I VE G5 A LSO wR I A B, PR BA e AL AR AL EAR AL, R G X IR
PR S8R I e A% G AR b 8 TG, TR DA K b IR R A . X A 1 D i
G T R A AR T I A A T R O R G

VI RS OR -SENTIEVA YK SRS TN 7

UL A A 2 A () 57 35 U I R[] A 32035 B 80 AR AR LK A D 1 I 4 5 0 B U ik 0 R N i
R, M, BTSSR IR FE AR B TS B R W], A SR 24K Rb-Sr I 4E
BOARGE — FAT Z AT 0 € FE T B, WU s X i T RIE s R s, &0 IKREAREKE
Y S AR, DR D () AR AR A o iR A S AR R T L 2 TR
VP2 0 M B SCHR P . Do 7 5% 3 04 M X B R (R B A, 2B R I R K
RN HEAT VAR AL 2 R Rb-Sr dEE RN E . JF 18 TR 1A 0 38 20 1T ™ 9 JFOR UL,
4.1 VAR R A

% 18 T VG M DX BT R KA 2 AR B 0 AL REAE S X IAE TR B TR R
ZH H B TR B A DE KR 1 K RAE T HUR VL O A - B A O KR IR R R AT T I
RBETT, HIK 7 Hr & RIE 8,

8 MAE. TSN AW EAE Rb-Sr [ 47 5 H 0

Table 8. Rb-Sr isotope data of fluid inclusions in quartz from the Xiaojia and Pingcha gold deposits

{7 N O Fo B A Rb/10-° Sr/107°¢ Rb/Sr STRb /58Sy 818y /%08r
XJ-4 326 JTEL 0.375 0.763 0.491 1. 419 0.72284

) X-1 346 1B 0. 187 0. 958 0.195 0. 563 0.71737
GES X:3 346 L 0. 306 0.736 0.416 1. 198 0. 71954
XJ-18 388 B 0.176 1.232 0.143 0.412 0.71720

XJ-28 388 P B 0.320 1.170 0.274 0. 790 0.71913

P-2 453k 0. 154 1. 070 0. 144 0.416 0.71532

P-2 453k 0. 146 1. 053 0.139 0. 401 0.71530

_— PK-1 6 4 I 0.303 1.429 0.212 0. 611 0.71722
- P10-3 10 93k 1.614 1.579 1. 022 2.955 0.73135
P11-2 11 453 0. 046 1. 485 0. 031 0. 090 0.71349

PCX-2 B 0. 093 0.558 0. 167 0. 481 0.71624

e e IR A T B EIE S A () A6 % A AT R

Q@ HSEW, 1096, g Dk oeE A il
@ Ak, 1997, g ks S ik
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M8 a R, MK, PRI XSO A %EAAT K Rb, Sr & RAE, “Rb/*Sr LL K&
S /%St 1E 7] — 8" X 1) 728 4 1 B 88 K . K BT 00 B 0 AT 2 M Ak B, T I A f 28 4R Rb-Sr A I £k
B L, AR &AL, MRS S IM&E A BEM 4 /SFE S B il 1755 1 22 1)
R RECH 0.9936, FHEN 0.00587+0. 00047, K (412433) X 10%a, (YSr/*°Sr); LLfi K
0. 7144640.00042; VR EH S LT FLW 5 ANFE RS PEE &, LA X ZECh 0. 9994, &%
0 0.00619+0. 00012, A FE K (435+9) X 10°a, ("Sr/*Sr); 40. 71310+0. 00011, H1 L
AL, REHE. CPRPT R ZA . S T E S ANE . (E B AT A R TR AR
VO LB P B ASA A, B0 N AR T, AR AR (1989) AR 1Y 4 R ol AT X B AR R
B, WA I A S8 AR R Rb-Sr i SN R AE R h 350X 10%a, AR AN HEARW . el W,
TE 25 200 B IR 08 59 PO Y s M 1X . &7 PR O JE T BT 4% 5 DR o 11 o0 I - 5 g 39 18- 1100
TE W n L 2R g A
4.2 UM 2 AR Y A A FEOR

A 0 A A 1 (RIS R AT . AN R B 4 e e AR, i EL R Sk B ) Bk U 1
fa B MR Sl dn, & A9k Z 4 Rb/Sr (LA 0. 143~0. 491 (%) H1 0. 031
~1.022 CF#), B EAC T H 52+ Rb/Sr LEME (0. 24), {H & T Hubg v ity AH Y BE
(0.025), 31X J Wt AT 4 00 R U 1 M v i AR M0 . 1 5K PRI IX 0 BT I AR R ) 4 B
(""Sr/*Sr )t & 1§ Sy /S LU . A ) U8 T X BT IR I BT 4 iR R T e

MK, AR AR (Se/*Sr); 43 5Ih 0. 7144640. 00042, 0. 713104 0. 00011,
P B R AT, WY T ) K R RE AT R) . BCIR A R SRR AL A U R Rb /Y S T
M 0.2757~1.1900, ¥Sr/*Sr A A 0. 713060~0. 724839, (¥Sr/*Sr), 41N 0. 7098379,
2[R A7 O 1 R A S E, S (412X 10°%a), HZ P % Se/*Sr 2 0. 71455~
0.71463, *F¥124 0. 71458, fEME R ZEGHEN, S HEES0 K ("Se/*Sr), 564 — 8. AL
FHL R F W R T, B PHES 1 b 2 S 10 Rb-Sr S 2R AEEE D 1145X10%a, F'Rb/*°Sr th
i 4 0. 073555~0. 233386, “Sr/*Sr L K 0. 706971~0. 710059, (¥Sr/*Sr); } 0. 706294;
25 [R) 7 2% OO B AR A SRR IE , &0 A I & B K57 Se /%S 4 0. 70645~0. 70766, 1344
0.707169, ZEAL T ZX &H IR P AW ("Sr/*Sr)i. g6, HEHEEE R A7 R B R AT 4, %
DA 1 e W ok E T BELE R AR R ks . X B CR . Mbc R, HY, MR R
R T A A 4 D,

5 FEHE®

(1) A 25 PR b BR AL 2 7 R BT, W VY i S IR R B W 130~230 C (=2 4Erh
T 160~210C, WA S A 17~83 MPa, WA #h B — /DT 6% NaCl, % ¥ 0.85~
0.97 g/cm®, WA E MR P PE—590E . 99 sk,

(2) WA AR AR 4L 2 24 HO, CO,, A W R4 Na" >K ", Ca®" >Mg’" I}

Q@ WX, 1995
@ Ak, 1997, g ks S ik
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BH O 1 58 SO =>Cl =>F BB Fl 38 00 &1 258 Au (HS), . AuH,SIO) 2548 &
W iTH,

(3) WIVHE G IR R AL 24 ORI B PR A R, TR R AR

SRR

() A7 SEP AR ZE AR Rb-Sr R 2 W 4F B 2R BR 45 R R W] % X &0 OB e A i

FEAL GEA P (R B - T 0 0T, ™ A 2ot Jog 95 0 1 DA A T, G 0 SR U T I
NI | EU AR 5y € 2
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Abstract

A systematic study is carried out on the fluid inclusions of gold deposits in southwestern
Hunan. It is shown that the fluid inclusions in quartz are mainly gas-liquid inclusions
genetically dominated by primary or psudo-secondary inclsuions. The ore-forming
temperature ranges from 130 C to 230 C . and its salinity is usually lower than 6% NaCl.
The gas composition of fluid are dominantly H,O, CO,, with minor CH,, H, and N,. and the
liquid composition is characterized by Na”™ >K*, Ca®" >Mg*" and SO; =>Cl >F , which is
similar to things of the modern hotspring water. The ore-forming solution is characterized by
low-temperature, low-salinity, low-oxygen fugacity, medium-weak alkalinity, and gold is
transported mainly in the forms of Au (HS), and AuH;SiOf in the ore-forming fluid. Based
on the compositional features of ore-forming [luid and its H,O isotope composition as well as
the geological features of gold deposits in this area, it can be concluded that the ore-formding
solution mainly originated from meteoric water rather than from metamorphic water as
traditional opinion considered.

The Rb-Sr isochron ages of fluid inclusions in gold deposits are 412> 10" a and 435> 10"
a respectively. suggesting that gold mineralization in this area took place in Caledonian
period rather than in Wuling-Xuefeng period. Rb. Sr isotopic features of ore-forming fluid
indicate that the ore-forming materials are of crustal origin, mainly derived from the host

strata rather than from the intermediate-basic dikes.



