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B OE XMETANTYNMECE BETENREMCEDRAEENTRERS PHEES
B-EBEVERABRRAEAKREERNTY. VASHAPHECERABR L TR S EN
TUXR RBT—FHELNAR BRKURNERBNEGEW, FAaREHT (A%
B+ TER SRR 514 55 BRM A (sedex B BRI Y G R4 KW A I,
BRTHREREHMMNEELE, TANRELERRES AYRRES BAERE (TR
NERPHRAYNERN/ B KRRENEF)RXESE TRV ERL R,

X8R FAERE HELER BREMXKIEE SH27EK HNBEKE

M@ ES: Pl XEARIRE: A XHEHS: 0563 - 5020(2004)03 ~ 0424 - 16

1 3

MERET AR TREEEZLELEHEELRATHA N EARLH W-Sb-Au B
BT KRR BRE, CRUA LRAF AR —F KD W.Sb M Au 3 FTEBHBR K
By KA RREH., KPR, AR KREEMESET BAE" S RA"Z
Fo, MAFREND KETERET AR PR RENERAR TS, 2 X BRY
RARNS BN FEMBE (BRSNS, 1965; KIk1E,1989; BRI %,1997)%, HETRE
HSRFREHZRALESE LM E MR HBHER, FHiiA —LHREEANR
TR T iy KA AR (B Rk, 1984, 1996 ;4 IEH, 1987 ; 4 B A %, 1992 ; X1 48
%,1993) M/50% BUS TSR K S MK (%, 1985,1992; KRB 42 % 1989 R4t , Jilk Ay
SR BABEFERATAFURERN T ER". TRRAEIB THRARLR K
SEEKEFABHRERE, WRAT OVNER TRV BA. VKA L, EER
F(1965) B R H KB KPR E WS e, - Eh YR ERE SR~
B (R JEIR 5, 1987) B IR BE S (AR ) TR I8 (3K 21, 1985, 1997 5 X1 82 B 45, 1998)
B AT BB .

i3

« pEEF B RPEE S (49602029,49872038) , 18 i F [ KB4 5 4 (P12026-GEO) . b B 4 B 1 A 3 R F0 B % 3%
HECREBR T E K (G1999043210) % Bh o
BEH, 5,194 F1 A4, 8L, WRA FRERBRLES,
2003 - 05 - 27 $ 5 ,2003 ~ 07 — 04 ([,
Ofiri®. 1980. EXBLHBTKABARAT NERT . PHGERBHFER, 1-10.
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Y EMBR T IRET KT Y MANEHRE RETT KR TER WG
WIFIE T A A HOK T EUR H i W & (Schulz et al., 2001, 2002; Gu et al., 2002a, 2002b;
BERZ 2003). FA4BENARFTEFEQR . DRAY. A8y SSAXUREE
FUBRY BB EN L) MAERELERBENA TR BOCRBE D) BENERT
KEBEANRSHEE)HWERBNEAEBIENER TG ;) BREKTH
RCREEH (A FE SRR NRAE )5 REY BEy MBSy ST E
H 1Y Si 4AH (intemal sedimentary fabric) %5 (Gu et al., 2002a; BT # %,2003), &N F
ENATAHTYNHMECE B TEARRMERES R, FKTRET KA4ERHE
W2 T kAL F ik

2 HARHEE R

AT TR G B0 o o 9 7 L 70 B 5 0 L TR R A P AR e AL P D i
REERHA. FRAUTHEERAANMBRESEREMOLRE ENUENHE S
THEEPTERLSRBRE(Pyn) LT H AREBER(Pybo) LR LR ER(K,) ML A
BEE(E 1), HP REHIERA(P,m)MAREA(PLhw) BT XAHEN EEH]
B REUBESKWRREHEANR ULV ARBA UENIREH., E5MAH
WEEHANTHEUEDREAREN Y- LW, TRABERN L EE &)L,
ERB . TAMAHERR S M9 B,

AT hEHZEEAN DI KBARE N —ER TR (KA AM) MMBE (Gu et al.,
2002c) MK AL R4 3 AR, FREPym')E70~250 m, A KR EF-EER
BEAEDANDERE, KRS EZREAESEMELE R -BEENE 1.5 mM
B, PERPum)NEENETEM, EETAK MEHXE 800 m A%, At h £4
B KER ERGAZHRE REEE01~10mMAZFKEBER, LB(Pm®)
HEO-200 mWKEEEZBRAMARD S, ABLEELBRE

BRETEFR TYARANEHBEENERUERSEAMEXEZNAR, T LY H
BRAMPER—MBERFAR ETERY, BRYACHMRKET KEHEN 0%LU L, HED
INEGHEFRTHRESHERYT RV, -VOAR(E 1b), HP ATERTILEEPH
B V-V, TR EER TG &, MW Vs-V, IR ER D, EEEE BmI kR ER
Ko B EEMERA,BmEAL, BAFEQ0°~30°), BT EMNEEO0.2~1.5m)AK,
{HE 5] 2 4 (40 ~ 350 m) FUE 5] FE4F GE % 300 ~3500 m)ZHBE., FATEHMPEELRE
MEHRA/BZBOREEAE BHYT A8V BBV AR L2 FBPRAR
+BER+ BRAAE., SHPEEERENRTEXNTEATTETLER T,
HREEESYVEUREENERE -3, EXAEERRENENFHRLE, HERNK
BrEAEEFIEMHEKE L AEXE, REAE v ESEERSES. 2R K
AWM ER(EERRB EAES REREBEFHMNAT ARABRRE(KAEA +
FRAtH5A). RELTWAR-FREZECHEZ X EHEX, B2 08 3
ERARE, ARRYEEREMEHXT AERMKBREEN, ¥ RAMERBME G
Bl EAE (Gu et al., 2002a; HEHZ,2003),
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B 1 KBS B9 5w B (o) 7 NE-SW 5] 58 5 5 T 8] (b) (38 B AR, 1996, BT AL BB 240
Fig. 1  Geological-structural features of the Woxi ore field (a)and a typical NE-SW section (b)

BRR—FIBKRT L B 25% %, " TERT R TAI~10m TEAKKRE
o TUUBTHELAXSERT hEAEHE DEETETHA/T— S A%
BORFRAE , AR 5 B B SR EBR, — B 114 20 ~ 60 m, MM FETE 40 ~ 120 m, #
ZMKEFEMBAR,E0.5~5 cm, M 1~5 m, JKEFE 5~ 50 cm,

VATHERTVEEARSY A8y AET RS HRkvED 285"
ﬁﬂ”*ﬂﬁ’éﬁﬁﬂﬁ%ﬂ”%@ﬁ%@ﬁﬂ@ﬂﬁﬁﬁﬁ\iiﬁﬁ\ﬁiﬁ%’%ﬁ\ﬁﬁﬁﬁﬁﬁﬁﬁ
V. RATYUARSENEE  RAFRE A-A KR . 340 A58 8%
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O8G0 BEANBKGE. WETWRBRHET AR 848 78T 887 .1
EO EHTMEES, UBLTY & LEREREE.

EHEERTHENEEME, EERFAN L. TRAEEFEEHNERTE B
0.2~2m AHFAEI0m, FHMTHBEMSEFMAT LR, WEHFSEEZRE N
HESEXE, SAMTNELAREMAL BTENERAE. ROARERNAE B
MR A ER EALDE . P4 2 3R BOR (pervasive ) UBE & AR (patchy) , 5y 38 1 I R B 32 4
EHTYASATEAYE B8 GRA ARV ARKRE (KB ZG.854), AHT
CEBERNBAAMERG. MENEARETEWHZENE. YEMESE
R EMARRT BT R RFRAER, TRFBEHMERAB K ST L —
B BRFAATR (LML AIR S TE) EFB™Y (Gu et al., 2002a; BEH ¥,
2003),

3 ok REGR

(1) BB BRES T 7 ik

AHEFHFARRYRARBETRFToOE 28 FRMTERS TEE L, 0K
B0 B SL A B R AR R RO ARCE .

MEMRMEAE FALURGEFRACERNHMEBLE (AFERL TR AREK
Fi Finningan MAT ELEMENT BY ICP-MS B (% 1), 47 #: & Balaram et al. (1995), Wu
et al. (1996)#1 Yoshida et al. (1996), %] H GSR-3 Hl IG-2 Rl F B M TR E < (5 ~
10) %

BRAL Y8R R 6 & 447 46 MAT 251 BB L 4T, TR % < 0.2% , BRI F & 2.
RPEFIE TP B E T RFE A BB HE

QBEEMTOHHEBTEAR L TRAR

BEMRMERE FHERESOR-AGY -BEFT 6. ERVEFHATEME L
FEHHBTRAREEAM FRE LR BARIERENEETHEATTEL
ME 2, BHERES WAL AsH SO EBEREMN T RPMEMA BT REEMRET
FAR L SXBRIREARAHL. FFERTVAURT AP ERLTHNERHETLE
TEYRTRSE B W.Sh.As As F L(MTRERERE Ce I MOMEBRHERE 1~3 MK
B, BRUBFHIAFIRASEMEBTRNSBSEE (RE)HE, M Au,As
L(AETEFE WHSBEETES. £E 2P AR GURRT Y (RRAH)HE
TRABEVEMRS BB, NFHERELEMTREZY K, Au.As.Sb.W. Mo Li
MC FTRMIRFBES MATHEBLENS BN ARIK.

MAMKMTEREER T TERSE BHIEHE BRIRXSEFHLHE X 5 (H 3a,
3b), HERH DR BEAR A (Gu et al., 2002¢) FHL A A K & 18)5 T4 (10 PAAS F1 NASC,
Gromet et al., 1984; Taylor and McLennan, 1985) M}, M L EC/T AR VIR + & £ (Lo
Yb)y=5.6~7.7, SLREE/SHREE =5.8~8.7) EHFH L FIH ((Gd/Yb)y=1.1~1.5). 8

EZRR EuRH(EwEu" =0.6~0.8)MEHE Ce RHEANHMT., KXHRVGURERY
A A SRR+ &M B SREE(4x 107~200 x 107 %) .Euw/Eu* (0.6 ~ 1.1, Z¥ < 1) . (La/
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®1 RETKEPEA.
Table 1 Trace element compositions of rocks,
®M TR E o3
R

WX20-9 WX20-2 WX20-1 WX28-1| WX9-4 WX20-8 WX20-4 WX20-3 WX24-11 WX28-2 WX28-3 WX28-1Q WX20-7
Li 10.2 6.5 9.9 §.8 | 33.4 9.4 2.4 7.5 11.4 7.7 6.9 10.9 | 154.7

Be 3.1 1.2 2.6 0.4 2.0 0.4 2.8 1.6 0.3 1.9 3.0
Sc 16.8 6.6 16.8 17.0 | 11.8 16.5 17.7 15.4 11.8 159 153 15.4 1.3
\ 104.6 105.4 106.7 108.4 | 52.7 106.3 1093 94.8 81.9 98.0 100.6 90.5 8.9
Cr 142.8 120.3 111.9 152.6 {298.7 112.6¢ 118.7 109.0 7i.6 122.3 110.7 125.1 | 179.38
Co 19.3 16.2 18.7 21,4 | 17.8 15.8 15.6 16.6 11.5 19.0 16.2 16.5 4.8
Ni 35.7 293 38.5 390, 399 31.1 30.8 297 22.5 348 31.5 31.8 13.5
Cu 27.9 62,9 1167 23.8 | 11.5 550 24.4 383 3.9 10.1 25.8 49.4 | 4.7
Zn 99.7 88.7 103.2 104.2 | 103.5 100.4 73.8 148.1 &.6 1003 93.2 93.1 41.3
Ga 21.9 21,2 22,0 222 15.0 2.8 27.2 19.6 17.6 21,0 20.6 2.3 2.1
Ge 1.8 2.0 2.2 2.1 2.7 2.3 2.6 2.0 1.8 2.4 2.3 2.5 3.9
Rb 174.5 181.2 171.6 209.2 | 91,7 191.7 198.9 167.3 118.8 195.0 195.7 197.0 7.2
Sr 108.4 114.0 105.4 1293 |211.8 130.0 99.5 121.0 149.3 120.0 97.8 88.4 | 223.0
Y 31.8 276 2710 379 22.1 31,2 219 276 236 27.6 253 28.2 5.3
Zr 180.9 176.9 182.0 201.1 82.0 192.3 212.6 176.8 134.0 192.8 176.8 185.2 12.7
Nb 10.7 10.3 11.2 11.9 5.1 11.5 12.2 10.3 8.5 10.6 10.3 10.7 0.0
Mo 0.4 0.6 0.5 0.5 0.6 0.7 0.6 0.7 0.4 0.5 0.4 0.6 1.5
Ag 0.1 0.2 0.4 0.2 0.2 0.2 0.3 0.2 0.2 0.1 0.1 0.1 0.0
Cd 0.4 0.4 0.4 0.3 0.4 0.2 0.6 0.3 0.4 0.3 0.4 0.3 0.3
In 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0
Sn 6.3 4.0 4.5 3.7 3.7 3.7 7.0 4.8 3.2 3.2 3.0 3.5 1.4
Cs 26.7 266 242 32,6 19.1 28.4 35.6 26.1 128 293 29.7 283 0.0
Ba 520.8 515.5 535.2 526.6 | 289.5 589.6 545.5 507.3 572.2 901.7 570.4 540.9 34.9
La 39.3 33,7 3.8 43| 199 392 295 33.6 229 33.6 30.3 35.6 2.6
Ce 82.3 71.0 76.5 92.2 | 40.8 81.4 60.2 70.1  48.7 69.9 6.4 75.1 5.2
Pr 9.6 8.2 9.1 10.8 4.7 9.5 7.1 8.4 5.6 8.2 7.4 8.8 0.6
Nd 34.3 29.2  32.1 37.0 | 17.6 4.2 251 29.8  20.2 29.6 26.8 299 2.1
Sm 6.6 5.6 6.4 7.6 4.3 6.6 5.0 5.7 4.3 6.0 5.4 5.8 0.5
Eu 1.3 1.2 1.3 1.6 1.2 1.3 1.0 1.3 0.8 1.3 1.3 1.3 0.3
Gd 5.5 4.7 5.2 6.6 4.4 5.2 3.9 4.9 3.9 5.0 4.4 5.3 0.9
Tb 0.9 0.7 0.7 1.0 0.7 0.8 0.5 0.7 0.6 0.7 0.7 0.8 0.1
Dy 5.4 4.7 5.1 6.7 4.2 5.3 3.6 4.7 4.1 5.2 4.7 5.2 1.0
Ho 0.9 0.7 0.8 1.0 0.6 0.8 0.6 0.7 0.6 0.8 0.7 0.8 0.1
Er 3.1 2.8 2.8 3.8 2.2 3.1 2.3 2.7 2.4 2.8 2.6 2.8 0.4
Tm 0.5 0.5 0.5 0.6 0.3 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.1
Yb 3.4 3.3 3.3 4.0 2.3 3.5 3.0 3.1 2.8 3.3 3.1 3.3 0.4
Lu 0.5 0.5 0.5 0.6 0.4 0.5 0.5 0.5 0.4 0.5 0.5 0.5 0.1
Hf 5.1 5.1 5.2 5.7 2.3 5.4 5.7 4.9 3.9 5.6 4.9 5.6 0.3
Ta 0.8 0.9 0.9 1.0 0.6 0.9 0.9 0.9 0.7 0.9 0.9 0.9 0.1
W 61.5 23.0 240 28.3 | 6308 92.4 37.1 770.5 123 24.8 1257 45.4 {2535.8
Tl 0.7 0.7 0.7 0.8 0.4 0.7 0.8 0.7 0.5 0.8 0.8 0.8 0.0
Pb 18.3 15.1 20.1 13.7 | 21.5 156 434 254 192 12.0 11,6 223 1.9
Bi 0.9 0.6 1.2 0.4 0.7 0.6 0.9 0.8 0.5 0.2 0.3 0.6 0.2
Th 11.8 12.2 12.5 13.0 6.2 12.3 12.1 11.3 9.1 12.1 11.5 11.3 0.7
U 2.7 2.7 3.0 2.9 1.4 2.8 2.7 2.6 2.0 2.7 2.5 2.9 0.3
Au 48.3 13.1 11.6 23.3 | 4730 233.0 2232.0 119.0 20.8 21.1 81.5 57.5 (2700.0
As 8.7 4.2 7.3 7.8 558 224 519 U4 9.6 89 258 13.9 68.3
Sb 27.0 28.6 43.9 64.0| 45.5 30.3  37.3 28.4 41,5 251.3 31,0 81.8 | 544.5

B R E R BRI DFR SR R R Finningan MAT ELEMENT & ICP-MS M, M7 886725 107%(Au 2 10°°)
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PEHAXRGORERETRAR
ores and fluid inclusions in quartz from the Woxi deposit
BRy BERy k4
FERELR-BET-BERYT 4 GRAY ot R AER R LR
W6 WX052 WKOS-1 WKM2 WXM4 W84 | WXs8  WX2B9 | wxas3 wxss | wxe-n® wxez® wass® wxer®
137.1 146.3 17.1 164.0 151.9 94,5 | 97.9 75.8 | 1298.5) 73.7 | 7T04.44 2656.47 647.48 2023.81
0.5 1.5 0.2 3.7 1.4 0.7 2.5 3.7 2.3 2.83 1.17 2.67
3.9 1.2 14.9 0.5 1.2 0.4 0.8 5.2 27.5y 14.7 0.27 0.63 0.38 0.60
33.2 9.2 112.7 6.4 10.5 5.8 9.1 42.1 221.8| 98.3 5.68 8.67 6.47 10.22
55.5 158.0 140.1 39.8 437 85.4 | 132.8 1494 180.5) 100.2
8.0 35 17.8 2.0 2.8 2.5 4.2 6.7 20.6| 147 2.21 2.20 2.56 2.67
16.3 8.6 31.7 2.2 4.1 3.1 8.5 13.8 31.9) 30.7
63.6 18.8 16.3 4.0 407 12.8 13.5 36.1 14.31 24.8 3.98 3.25
2.2 23.6 74.1 17.6  36.1 63.5 ] 21.2 40.1 40.8) 96.8 | 211.64 117.61 26.03 46.18
10.2 2.8 29 1.4 2.2 1.1 2.3 12.7 48.4| 20.7 0.73 1.42 0.87 0.78
4.5 6.6 2.4 5.6 5.2 6.9 6.4 6.9 2.7 2.1
56.7 16.1 218.1 8.6 14.9 1.2 | 18.1 83.5 | 242.4| 148.7 6.70 5.5 10.14 6.75
63.1 181.1 79.2 4.0 12.3 7.1 5.7 22.9 | 165.9]113.7 1498 22.52 67.07 2094.83
13.2 39 31.8 0.5 1.3 0.6 0.9 4.1 29.7| 19.6 0.14 0.57 2.74 4.79
89.3 13.0 223.2 4.9 12.8 4.1 9.1 62.6 | 387.8| 151.3 0.4 1.41 0.59 0.35
3.8 0.0 12.2 0.3 0.7 0.2 0.6 3.4 22.4 8.9 0.04 0.03 0.12
10.95 0.6 0.7 0.9 1.1 1.4 1.6 2.2 0.4 0.6 1.05 231 18.42
0.4 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.3 0.1
0.3 0.3 0.4 0.2 0.4 0.2 0.2 0.3 0.4 0.3
0.0 0.0 0.1 0.0 0.0 0.¢ 0.0 0.1 0.1
3.8 2.8 4.1 2.9 3.1 1.1 1.8 2.5 5.8 2.8 0.12 0.14 0.10 0.02
12.2 2.1 33.4 0.5 1.3 1.0 2.1 13.3 29.5| 20.0 3.01 2.46 3.12 0.85
1074.1 603.4 3506.7 18.0 498 188! 35.0 197.8 | 1076.2| 601.6 9.49 12.21 57.25 18.02
17.3 2.8 403 1.1 2.9 1.0 1.4 5.7 61.2| 37.5 0.73 1.64 32.66 0.63
4.0 5.4 85.0 1.9 6.1 1.8 2.8 11.8 | 134.1] 80.6 2.29 4.29 61.51 2.47
3.9 0.6 100 0.2 0.7 0.2 0.3 1.4 16.2 9.3 0.20 0.41 8.48 0.33
14.4 2.1 36.0 0.6 2.2 0.7 1.2 4.8 57.9| 33.2 1.17 24.35 1.31
2.9 0.6 7.1 0.1 0.4 0.2 0.2 1.0 9.3 6.5 0.13 0.36 4.21 1.13
0.6 0.2 1.4 0.0 0.1 0.0 0.0 0.2 1.4 1.2 0.03 0.08 0.94 0.74
2.3 0.8 5.6 0.1 0.3 0.1 0.2 0.7 4.3 4.6 0.05 0.24 2.9 3.01
0.3 0.1 0.8 0.0 0.0 0.0 0.0 0.1 0.6 0.6 0.01 0.03 0.25 0.66
2.3 0.7 5.5 0.1 0.2 0.1 0.1 0.7 4.3 3.6 0.04 0.13 0.82 5.26
0.3 0.1 0.9 0.0 0.0 0.0 0.0 0.1 0.8 0.6 0.01 0.01 0.06 0.59
1.3 0.3 3.2 0.1 0.1 0.1 0.1 0.5 3.41 2.1 0.01 0.03 0.14 1.84
0.2 0.0 0.5 0.0 0.0 0.0 0.0 0.1 0.6 0.3 0.00 0.00 0.01 0.25
1.5 0.4 377 0.1 0.2 0.1 0.1 0.7 4.8 2.4 0.01 0.4 0.09 2.54
0.2 0.1 0.6 0.0 0.0 0.0 0.0 0.1 0.8 0.4 0.00 0.01 0.01 0.39
2.7 0.3 6.2 0.1 0.4 0.1 0.2 1.7 11.2) 4.3 0.01 0.03 0.01 0.04
0.3 0.0 1.0 0.0 0.1 0.0 0.0 0.3 1.9) 0.8 0.00 0.04 0.00 0.22
674.3 803.0 68.2 57.4 38.3 91.8 | 22.2 36.4 59.3(282.6 | 399.86 106.48 52.79 69.15
0.2 0.0 0.9 0.0 0.1 0.0 0.1 0.3 1.0/ 0.6
30.2 18.3 24.6 1.0 5.9 20.7 5.1 10.9 21.1| 21.3 5.11 17.14 29.81
0.8 0.4 0.6 0.5 0.8 0.2 0.3 0.3 0.6/ 0.8
4.7 0.8 13.1 0.2 0.7 0.3 0.5 3.4 25.5 9.7 0.32 0.71 2.94 0.07
1.2 0.4 3.0 0.1 0.3 0.1 0.1 0.8 7.4 2.5 0.03 0.06 0.11 1.80
5545.0 4357.0 2515.0 137.0 8655.0 118.0 {3220.0 9885.0 W43043.0(2380.0
3927 152.5 270.7 39.8 57.7 15.8 36.4 142.0 | 1714.4| 227 .4
8100.0 679.5 87.0 2399.3 843.0 4682.3 | 201.8 1153.5 50.1{ 34.7

O %#¥RER-OBT-EHFTE;0. BRI THaR-B 45 8K,
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B2 &A.FAWFYHEYNFRBSEFEARAMMETE TN
BEkARL, ATREAYH XD RFARENHBITR TR Cuetal. (20020)

Fig. 2 Trace element concentrations of rocks, ores and individual minerals normalized to the regional slates of Madiyi Formation

Yb) (4.6 ~ 11.4) . SRLEE/ SHREE (3.6 ~ 14.2) H1(Gd/Yb)y (0.7 ~ 1.9) L HE & (&
3¢, 3d),

FHERTETI N AREGORAQEER LEIHEEL, B L EBTHEEL
(SREE=3.5x10"~136x10°°%), 2% + &4 ((La/Yb)y = 28 ~ 248, SIREE/SHREE = 16
~34),Eu REABE (EwEu" =0.9~1.2).Cc REAHBREBHES % (Ce/Ce” =
0.9~1.4; 1,8 4a), SHMIME, WKHFP—DEEES (WD HRERE KR+
B R LUBRAEMMB X EEER L+ MFFIE((La/Yb)y = 0.17, SLREE/SHREE =
0.40),

Q)BRML R4 K

I8 MESD HEK O ¥SHEPHE-2.1204%E6(F2). BERTAEHEER
B O MS BT - 7.4%F - 6.2% LAl (F - 6.8%0), AR & h — M HBED RS
SHSTEN - 1.7%00 3NHET HNETRELM 6 XS BT - 12.3%F - 5.0% 2 [d,
T3 -8.5%, LH REEFIEE FRAYH 6 S HREHE B TR AR B7 BB AH
ER (B, 1985; 742, 1986; 4 B 8%, 1989; B oMK%, 1996), B M D RBHME
FHAAYH O HSHBUTF - 10.6%F - 5.5%2 8, F34 - 7.2%0; i L B 718 % 4 7
TREOVCRERBZEFTHRAYH XS HH B AN IEME, 5 9B ET 6.3% ~ 19.4%
(¥ 12.8 £ 4.1%0, n=11)F1 12.9%0 ~ 23.5%(F 1) 18.5 £ 5.0%0, n=4)Z [, GRE
HAHEF T EGHERRHN S HY 13.1% (54 ,1986),
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®2 FRTEKRUYOREEIRIFER
Table 2 Sulfur isotope data of sulfides from the Woxi deposit
1 8 P81/ %e
HaRS AT/EA 7 g8 3]
| aEE RS FHE
W | RHERGEAGY REVY A Wy | 16 I
WX9-12 | RWRAE-HEY-HHETT H 322 -2.5 1
WX9-25 | RWRAK-HET-BETHH BEY -2.4 1
WX9-26 | R ROK-HET-BETT A L2 -2.1 1
WXI8-11 | R REE-HET-HHT T 6 wHy -2.4 1
WXI8-13| REROGE- BT HETH 4 37 20 ~2.4 1
WX20-5b| RWRAK-RET-EEF R 32 38 -2.3 1
WX20-7 | RWROGE-RBT BETTH EH g -2.2 1
WX24-1 | R RAK-HET-BEVETH 32200 -2.6 1
WX26-5 | R RAX-AGT-BHETT A 32200 -1.2 1
WX26-10| RRAE- BT H T -1.5 1
W84 | AW RAR-ABT-HHYT A EHy -1.8 1
WX28-5a| AW RAE-HET-HHIT A 3728 -1.7 1
WX28-5h | AW RAK-AET- BHTET A 3220 -2.1 1
WN286 | AHREE-HET EETTE By | -2.3 1
WX28-7 | ZWRGE-RBT-EET T A a0 -2.8 1
WY-1 | SRRERET T A T -2.2 1
WY-7 | AREHTT 3210 -2.6 1
WX18-5 | TR E HE -1.7 1
XA-5 | AERRFPHEHGT LG ey -6.7 i
015 | REROR-AET - BHT BRI TH 3738 -6.2 2
039 ([HRUE-BHT-HEV- AT REVVEa | &85 | -7.4 2
03-9 |HRRAE-HHC-FHEF-FEF-NETV G| AR | -12.3 2
03-9 | HRAK-BHT-HEF-FEy-NETya | NET -8.3 2
11052 | RREHY-NETFH Wag | -5.0 2
Had®Hteynngd
FREH (Pyu) g 3N 6.3~19.4 12.8(11) | 2,34
REAH (Pym) HEy ~10.6~-5.5 -7.7(3) 3,5
wHE | -6.3 5
EEY -6.5 5
ERA 13.1 2
BHREBE(Pyin) wH%y 12.9~23.5  18.5(4) 2

BEHPERERS RSN ER AR MAT 251 "R EH AT IHE B Em L8 F
W TR E L R32. %8 (1985) ;3. B £(1986) ;4. i 8 0.2 (1989) ;5. B A Ak % (1996) ,
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B3 KEPEPLEAFERNFYHB Lo ERNRAHELRE SR
WEKBEEL, BFGELNEERaBR L TRSEE Taylor and McLennan (1985)
Fig. 3 Chondrite-normalized REE patterns for rocks, ores and individual minerals from the Woxi deposit
4 B w

ERERASERERE T RAEREANE TIER, ZFRTAURBRY &+
MARATEEEE WALA A SHERHNTRERXKZHHEHBTLE, LHERELENR
MR hE 2 B 7% K T 5 8 a8 8 5 % 5T & (Taylor and McLennan, 1985), 1l
Hf,Se.Th.Ta.Y.Zr.Nb #1 REE % (# 1,8 2). X 55 REELBRAEYI K
(Lottermoser, 1991; BEF 4145 ,1995; XAk % ,1996; 5 & %, 1999 ; B4 3L, 2002 ) F1 B
KE & RBYAMKITRY (Bostrom and Peterson, 1966; Piper, 1973; Piper and Graef, 1974;
Marchig et al., 1982, 1986;Bischoff et al., 1983;Rona, 1984; Alt, 1988) P B D R —
B BEAN, XMESEN W.AuAs 71 Sb R TRIBARKRER, MEEHETER
] U 00 R F e e e 3 AR T B P AR T B4 7 O AR A A o ) 4R 3 8 B (Lottermoser, 1991).
REFRTHAHRTGAMTEREZEFHHRE, W AL AT S EBHBRERTEE
WELTENSENEREE(H?2), RRBEEL ST &, AL G KR wEZEHRAD, b
WREE S KA B A, 7£ SREE X Co+ Cu+ Ni AR Th ¥t U B (E 5), %
REPHFFRT A ARFHHOREFHREIEARKTBRYHEE, RBERE
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5 Sullivan Pb-Zn § IR .J"H KT Su-Z & BH IR LR & 890 1
H7K /107 HIH R AR/ 10 M LT R M2 MR 4B Fleet (1984) , Sullivan Ph-Zn B ERF KT Sn-Z 4 R B i o
WY A R £ 7T R R A M AR O % (1989) , A TARMELL B SREL R A8 £ T & % B 4 Taylor and McLennan (1985)
FAP L E+06 R 1x10°5,1.E~03 /R 1x107°, R%H
Fig. 4  Chondrite-normalized REE patterns of fluid inclusions in quartz () and ores (b), compared
with the typical exhalites from the Sullivan Ph-Zn and the Dachang Sn-polymetallic ore deposits
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i F IE %K BUTA Y X35, 0 o 38 A 25 00 4 T 7K RR A 3 AR 4y v AL L R S K LR
X8 , B bk & A B P G 7K DA T Bt D B BB R TR

10000 100.0
a b I'
HA GBI KRB
1000 | 100 | C o 4.
. ‘t """" . AR 0 i !
5 N akopwx | P
] / K ‘ L ) llxlp !
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X X ‘ X + :‘ ﬂ!lli
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(¢} J o) V
o]
1 (o] 0.0
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¥ REE/10°¢ Th10
S — O OERE RERGE-LET _RSTTE
+ BRY K ARES ABRY hriph+ 54 oY EL 18 13

B5 KEBTKFER.FE T YMRIEL(Co+ Cu+ Ni)X I REE (a) M U Xt Th (b) R RE
BEFRAE I, {AKNEY KRIEYD i ¥ E Y X Bonatti et al. (1976) 1 Lottermoser (1991)
Fig. 5 Plots of Co+ Cu+ Nivs. ¥ REE (a) and U vs. Th (b) for the rocks, ores,
individual minerals and fluids in the Woxi deposit

REFHROR-ABT-BHY T AULRET Y AEEKH N SREE.Ew/Eu” . (La/
Yb)y+ SLREE/ SHREE M (Gd/Yb)y FS P E AR TN ELTE(E 1,8 3¢, 3d) HE
BB R AR E R AR ML, AT 517 sedex BT A R4 B
WA (B 4b), NE MK Sullivan M EF KFHRFRERSAMA S (H X
1989 KT H-Z LRV KT HBERMOKTIRE (% KX%,1989) .8 X F T Broken Hill
F 5 S B5m T A (Lottermoser, 1989) R R R IR T K N EH KL%
WA (BREL%,1996) .2 K F| T Broken Hill YA Pinnacles BE BHALY T KE BT /W
A (Parr, 1992)%F . XF# B4 BN ZHUERER T —FAE MK R EILH (Gu e
al., 2002a), ERARTKZELKLE—F K (MKE)ARFERZEER L TRER.
RESPRBEMBELENER TRESHIERAEANER OB RBEAOMEE
BE GBEMEA—ERA N FRY /KR E R RER R %,

FERT AP ORCEENRENH LB 5B, Bk 05 PR % R & R4
X H,UEEKIE Eu % 8% (Eu/Eu” 9] &% 30; Klinkhammer et al., 1994) A R E#H +
BAEE(HE 4a), Klinkhammer et al. (1994) 35, B EFHERBERH LB ERE R B
FTENERFHTETRETHRACERBENES I BPHEFRLERAER. Graf (1977)
AR, SRLEEXRHREREAY T ATRNEERRERKAZBESKBENER,
MRAMLEMEERREE Bu, ETRETEKIHBRE LR EZVRT SERALTE
HEX ETKERS BT TS KEANTEREMANEZAT RN AR E S, &
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KEEAAPHMBRAL 5% (Gu et al., 2002a, 2002¢) , B B I 14 Bk = ¥#4E 49 1E Eu
REEAENGN, B—7H, KBERTAANER LENTH XTEAETERR
i) pH 1E (SR ; 2 B A%, 1989) B KA B (NaCl W E B H LK R 2.9% ~
8.9% ,Guetal., 2002a), AL LR, AHERERL EH TERUEMGLEH XK
P4 #% (Graf, 1977; Herrmann, 1978; Humphris, 1984), X WA E & RERT & T &4k
HAEPRASEEEER O TERRE, U -MRET QRN QR ETEEY LB
RIANRAENREOLEEH, R, KRBT KRR HEFSAROR LR ER
S5HKME USEEERENR Ce Mt Eu BE(H4b). WKEETH Ce, ¥ HIA
HRBATEELEMT Ce LU CeO, JE 2 Pes# #r #9281 ( Buat-Menard and Chesselet, 1979;
Fleet, 1984),

D RTHRAYHN S HUEST > X0 <= N8V > THTVOIRFEBR (K 2), &
WERTYZEAHRLDRAMEFE., XHEENREYZAEMCEOAFEXE, LS
FEBAR (Bluth and Ohmoto, 1988; Woodruff and Shanks, 1988) il &% i f{ ( Eldridge et al.,
1983; Ohmoto, 1986) /KR T KPH +oER. EFENRBE, F AAEKK
R B R E R ML L S IR % (Eldridge et al., 1983),

OREBHABAT T ERAEMAEK 0%S 8 (13.1%) 5 F B8 (B 70 & 1) 198 kB
BRERH ( ~ 15%o; Claypool et al., 1980)fHIE, XM HPMH FERABKTRE, 746¢
BHTH 0MSH(~7.4%0 ~ - 6.2%, F3 - 6.8%) SRF MB KB4 BB PHRADH
OMS A ( -10.6%0 ~ - 5.5%0, V1 - 7.2%0) HIiE BB T A EHT M 0 ¥SH(-2.1 =
0.4%0 ) K2 4%o0 ~ 5%0o X—XR A ] A A BB K—2 GHEERQBR I LIER, B,
BE HE (S5 B ER KK, evolved seawater) B it 7 T A UT B F BRI Wy A1/
MK BRER £k ) &R 4334 R T 4K BUBR ( Ohmoto, 1986) o AT, K BEF KPH ALY o¥S HK B
BELEE (- 12.3%0 ~ - 1.2%0,% 2) > 10%, KUTF U A AT T80 EHARRE
ey K, EERFALRERRBEAYT KO BHEE, FER—F KPP HFLY o
S H ) 2E Ab 16 B 1 % A B L 3%0 (Ohmoto, 1986) . Ohmoto (1986)A Ny, Bifb¥y 6 {H fnk
KB E, XY 4 4 5 B 5 1L #81 (biogenic sulfide-sulfur) #1 #% ¥ 51 4L ¥ 5
(hydrothermal sulfide-sulfur) FIF - 7E. £YRERNREEURKT BRXEE, i E R A
BUANURGT EAMBWUANEYT  FETURAERLY (E#T ) ERBE.
Ohmoto (1986)3# — 1A Ky, 4 5 16 JEE B0 ( ~ 200 °C) B HE N2 A B i , 5 40 B 7 3K
B S AEKTES, A, EYBERLY S BTN A" HER, FHik, EH
ARXRBYRPRAYEARM oS HTAUEWEEYRBER SHEREHE (TR
PHEPRAEDHERAT IS KRERENL XA ERNER EYSERTIRT
AT G 2% BB R &R B Y (in situ sulfide replacement of bacteria) 7% £ 4
P43 AL E(Gu et al., 2002a; BRE H2,2003).

BERTHRAXEHANLBEAREARE D RS RSTH S ETAKEETHY
HEECEB A58 18.55.0%H 12.8 +4.1%) ,HE & FH#E (B4 EF)RBEHEK
BRA L ( ~ 15%0; Claypool et al., 1980) , [ it H 5% I o BE 3 B M MXT & R K MR &
FIIEIR EALE JFAE A (Rollinson, 1993), MK B IRM BRI KBk E NS KRB
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P TG -G IR (8 S {E 3 - 10.8%0; Tk BRI, 1985) B R BHAPHKREE-H-&7
PR (3 - 3.4%0) , B OB R P i SR B 9 IR (£ 399 8.0%o0; KRNI, 1985) , FEAE H 4
ERAKESR . FRMORECEARMERME NS ER. KENAI(1985)AK% , XFEL
R TFEROE G KTIEY, 05 H A = 285K L —18 KB IEIE P B
By RE RARR LR B,

A, TEERR (1985, 197) BN R GHAR TRET KERT AP o R AP REK
K ERBHEBALTE) MELaRaNa ERMEAR, ANBERT EBEIETR— (A
KK ) BOE B I BB, TRAK T —BRAAFIRN ST RRER  BRY
it THREBRERARNEG MK, T E2EBRARIE T ERNERAITRE,
5 % #

ATARNTYHRELCE BL oENRRERREFZRH KRS H-2BEY
REABRRAEPKTBERN=Y. FASEEPHEBETEAR LI TR A ENELX
A RBT—HELANIE BRKUREERBRESE R, DEETET &, A4
{53 140 2 W) 6 OB/ N TR B BB B RIS K O B I BT 3R B R R E P T (R E) R
TR EARSERATSH SRR (sedex B)HRBAHT KA B THEREA
MUY EILE, 9 ANRRACERRER, R EGRS MBREGR (T RTRE S
RACH KB R A/ SRS MKRRENER) XRS5 TR ERATE,

Bt FATAPEIMNASTZARSA TR ¥R RBI S TRML R EWE,
FRE FLE XERNFRL BN REE P FAZFRERENAERE, &
RARS TRREER, EBHT
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SYNGENETIC ORIGIN OF THE WOXI W-Sb-Au DEPOSIT IN HUNAN:
EVIDENCE FROM TRACE ELEMENTS AND SULFUR ISOTOPES

Gu Xuexiang' Liu Jianming’ Oskar Schulz’ Franz Vaviar'  Zheng Minghua*
(1. Institwte of Geochemistry, Chinese Academy of Sciences, Guiyang 550002; 2. Institute of Geology and Geophysics ,
Chinese Academy of Sciences . Beyjing  100029; 3. Institute of Mineralogy and Petrography, University of Innsbruck ,
Innsbruck A-6020, Austria; 4. Chengdu University of Technology, Chengdu 610059)

Abstract

A geochemical study on trace elements, rare earth elements and sulfur isotopes on the ores and
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LARGE-SCALE TRANSPOSITION IN ARCHAEAN ROCKS OF
SOUTHERN JILIN PROVINCE AND ITS CONTROLLING
EFFECT ON THE BIF ORE BODIES

Liu Rugqi
( Tianjin Geological Academy , China Iron and Steel Industry and Trade Group Cooperation, Tianjin 300061)

Abstract

The geometrical characteristics and its controlling effect on the BIF ore bodies were
systematically described of a large-scale tectonic transposition developed in the Archaean rocks in
Banshigou Iron Ore Mine area, Baishan city, Jilin Province, where was taken as a typical example
for studying the Archaean structures. The main feature of transposition, S;~ S, was considered to
be developed by progressive deformation during formation of the tight to isoclinal folds. The hook-
shaped folds, boudinages and lineations of many types were structures accompanying tectonic
transposition. The homogeneous domains were divided within the typical area by considering
homogenity of the main structural foliation, among these 8 domains ( I ~ V) were selected for
detailed SFL n-fabric analysis. In looking for buried iron-ore bodies, two-direction (i, e along both
the axial line and the enveloping line directions) exploration was theoretically and methodically
proposed and generally in use in this mine, which showed a prominent economical advantages.

Key Words Tectonic transposition, m-Fabrics, Hook-shaped folds, Buried ore bodies
(L&F 439 )
minerals from the Woxi W-Sh-Au deposit in Hunan province showed that the deposit might be of
syngeneitc hydrothermal sedimentary origin. Variation of the ores and host rocks in concentrations of
trace and rare earth elements reflected a complex combination of detrital, hydrothermal and seawater
inputs. Chondrite-normalized REE patterns of both the ores and the individual minerals were
comparable overall with many sedex-type sulfide ores and associated exhalites, implying a similar
genesis for these deposits. The sulfur isotope data of the sulfides indicated presence of both biogenic
sulfide-sulfur and hydrothermal sulfide-sulfur (dissolution of sulfide in the footwall-rock sequences
and/or partial reduction of seawater sulfate) .

Key Words Syngenetic origin, Evidence of trace elements, Evidence of sulfur isotopes, W-

Sh-Au deposit, Woxi in Hunan
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