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Fig. 1. Geological sketch map of the Woxi gold-antimony-tungsten orefield.

1—Cretaceous red sandy conglomerate, 2—Wagiangxi Formation of Banxi Group: 3 ~ 5—Upper—Lower Member of
Madiyi Formation of Banxi Group, 6—Lengliaxi Group; 7—Greyish green slate intercalationy B—0Ore vein and serial
number; 9— Anciclinal axisy 10—Synclinal axis; 11—Reversed faulty 12—Strike-slip fault) 13— Unconformity, 14— Ar-
titute of suatay 15—Limits of ore discrict; 16— Woxi faulty 17—Xintianwan reversed fault, 18—Tanghuping reversed

faults 19—Hangyanxi ore block 20— Yuershan ore blocks 21—Lijaxi ore blocks 22—Shiliupenggong ore block,

23—2Zhongwoxi ore hlock: 24—Shangwox ore block; 25—Sampling location and serial number.
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Fig. 2. Sketch map showing sampling locations of rare earth elements in Shiliupenggong ore block.

1—Shiliupenggong anticline; 2—Shiliupenggongxi ayncline; 3—Sampling location and serial numbery 4—Strike

entry at a certain level; 5—Serial number of vein.
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Fig. 3. Chondrite-normalized REE patterns of wallrocks near or distant
from ore veins in the ore depasit.

1—Metn-sandstone distant from ore veins in Wuqiengzi Foramtion, 2—Slate distant from ore veins in Madiyi Fortmation,
3—Slate distant from ore veins in Lengjiaxi Groupy 4—DBlind vein at the bottom of No. 28 adit—V; intermediate slate,

5—No. 28 adit V,E—V ;W intermediate slate: 6—MNo. 27 adit V3—V, intermediate slate; 7—27 adit V,—V,; (V)

intermediate slate.
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Table 1. REE content and characteristic values
[

2= ¥R o La | Ce | Pe | Nd | Sm | Eu | Gd | Fb | Dy | Ha
1 TEBREPESR . ANLZIE]km 28.06|70.40( 8. 28 |31.95( 6.17 | 1.40 | 5.41 [ 0. B3 | 5.56 | 1.13
2 oEBAKE  BILUZElkmi (2327064 27| 7.12 [26.57[5.33 | 1.00 | 5.42 |0.92 | 5.07 | 115
3 WEROBES L S S 40.91|B8. 02| 9.76 [35.23| 6.71 | 1.26 | 5.91 | 0. 55 | 5.91 | 1.17
4 # = R IE RS VM 030.71|74.90| B. 45 |31.3%] 6. 13| 1.07 | 5.30 | 0.87 | 5.10 | 0. 9B
5 #® # BEVEV,WHE  37.75[B1.00| B.13 |2B.99 5.36 [ 1.11 | 4.52 | 0. 75 | 4.59 [ 0.92
6 #® # 27 V-V +32.74|58. 93| 6-96 [25.57| 4.57 [ 1.05 | 4.16 | 0. 69 [ 4. 36 | 0. 87
7 #® = 27 V,-Ve (V) fAl 123.73|56.24] 6.76 |24.84) 4.80 | 1.01 | 4.20 | 0. 70 | 4. 28 | 0. 90
g ﬁﬂﬁﬁﬁﬂ%‘l #1304 IR 2 9% |29-13(67. 59 B.OB |25.25| 5.56 [ 1.18 | 4.83 | 0. 82 | 5.10 | 1.03
o ﬁﬂﬁiﬂmﬁﬁﬁ] BHE - 34.BI|B81.96( 929 |34.79/ 6. 99 [ 1-55 | 6.13 | 0. 94 [ 5.38 | 1. 04
10 awmMER | mH T 3-1 38-12|84.3B| 9. 5% [34.65] 6.41 | 1.22 | 5.31 [ 0.85 1 5. 20| 1.01
11 AERFTA ! mbE 3-1 30-01(60. 11| 7. 20 |27. 70 5.03 (0. B9 [ 2.7%]0.59 | 3.61 | 0.73
12 ErﬁlZﬁEBW‘E! 2FEM IS HB  |15.67131.74| 3.84 |13.89) 2,65 |0.54 | 2.23 | 0. 37 2.07 | 0.41
13 |BEO%ERFSL: 28FEWISEE (18 39 44.13| 5.63 [20.53 3. 98 | 0. 77 | 2.01 | 0.44 | 2.80 | 0. 52
14 | BMAXET A AFENW I S EM  [17.37(40.20( 4. 64 [15. 76 2. 95 [ O. 59 | 2. 43| 0.3% | 2. 36 [ 0- 46
13 | BRAOXKET A 28 ¥RE¥ 1 SEMK (29.58(74-12] 8,55 [32. 86| 6. 4B [ 1.22 [ 5.77 | 0-95 | 5.30 | 0. 57
16 | BEAXEERT A | 18 ¥ Vs Bk 11- 18 |32 34(83.23| 9.48 |35.96( 7.26:1.35 | 5.59 | 0.86 | 5.43 | 1. 14
17 :%ﬂﬁiﬂﬂ*ﬁ 18 ¥ Vo i Bk 25- T8 |37.40(85-47 9.61 (37.47( 7.33 [ 1.36 | 5.72 [ 0. 90| 5.52 | 1. 12
18 i%lﬂﬁiﬂﬂ*?z‘ BFE VW42 58 [19.72|42. 49| 4.71 117. 62| .41 | 0.70 | 2. 96 | 0.50 | 3.13 | 0. 61
19 | EEAERT A 28 ¥ V, W 3% 51|R7.07( 9. 38 |35. 28| 6.83 [ 1.2B | 5.66 | 0. 94 | 6.04 | 1. 25
2 | EmRAXRET A 21F V,W-15 58  [32.75|73.61| B.06 |29.56| 4.8B9 | 0.95 [ 4.51 | 0. B1 | 5-31 | 1.08
21 | EEAXEeSH 1 ¥V W-I08 45. 87 102. 401G, 94|3B- 57| 6.49 | 1.32 | 6.05 | 1. 04 | 6.55 | 1.34
22 EEO%EETA | 27F V. WEHE-3348 | 536 [11.24|1.35 [ 5.09 | 0.94 |0.18 | 0.71 | 0.10 |©.63 | 0.13
23 Erﬁ]msm*ﬁ 2TFVEREH-1H [4.0812.04|1.42 | 5.45 | 1.02 [ 0.22 | 0.84 | 0.15 | O.B& | 0- 16
24 | BRI OXKT A 22 ¥ V.,E-48 S 4.91 | 9.64 | 1.22 [ 4.26 | 0.95 | 0. 24 | 1.20 | 0.24 | 1.57 | 0. 34
25 | BMAAXEEKTA (BFVERSRISH|(4.01]4.00(0.35]1.21|0.2610.06 | 0.30| 0.05| 0 28 | 0.03
26 HEEFA (24T V,H-41 [-1 58259159, 11| 6. 38 (24. 61 4.77 (0.98 | 4.24 [ 0.66 { 4.03 | 0-78
27 | BEAXRT A |24 F VY, B-41 I-2 548|32.20|77. 55 B.45 [32. 08| 5.R8 [ 1. 09 | 4.63 | 0. 74 | 4.59 | 0. 82
25 | ABEMTERY A |24 F Vo M-41 I-3 S8 (35.35|79.32| B85 |34.20| 6.26 [ 1.14 (4.92 [ 0. 77 | 4- 6B | G. §9
29 HEfsFH (|24 FV:¥-41 1-4 S8 27.56(59.15( 6.46 [23.74( 4.49 [ 0.95 [ 4.03 | 0. 64 | 4.17 | 0.82
30 | ABWERT A 27V V,SWHE (TF)|36.44|85.73| 9. 56 |34. 05| 5.85 | 1.10 | 5.42 1 0.91 | 5.58 | 1. 0%
a1 IEEE%HCFE 27F Ve SWHH (F)|6.17(24.32| .70 |5.73 | .02 0. 28 | 1.14 | 0. 20 | 1.11 | 0. 20
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of rocks and ores from the Woxi ore depesit

Er Tm ¥h Lu Y | =REE

| e [%h #Eu | #Ce | TLREE | SHREE

3.31 3.35 D 0654 1 33.47 | 200.44 | T.06 | ZT0 5. 70 015 1.18 1.08 |£.80(1.03 | 146-26 20,71

L)
o1
oy

318 | 0.52 | 319 | .50 | 33.10) 181 6% | &.12 [ 2.37 4. B6 0.20 3. 06 1.13 [0.681.12 ) 127.65 Z0. 46
3.35 [ 0.54 [ 41 | 0.53 | 32.46( 236.12 | 8B.38 | 3.3F B. 40 0.19 4. 27 1.15 | 0.85 | 0.96 | 1B1.89 21. 77
2.60 [ 0.42 [ 2.60 | 0-44 | 25. 24| 186.22 [ .33 | 3.50 T.BY 320 3.581 1.36 [0.62]1.03 | 132,63 18. a2
2.70 | 0.43 [ 2.73 | 0.42 | 26,41 | 205.82 | 9.52 | 3.73 8,22 0. 13 1. 23 110 [ 0.74 | 1.00 | 162,34 17. 06
2-45 | 0.42 [ 2.65 | 0.42 [ 24,84 161.18 | 7.49 | .93 5. 76 0. 139 3. 20 1.08 | 0.76 | 1.05 | 120,22 16.05
2.61 | 0.43 | 2.67 | D.42 | 25.14 | 15B.82 i 7. 20 : 2.93 3. 93 0. 19 3.46 1.05 ;0.74, 099 117. 38 16. 31
3.02 | 49 | 3.17 ! LS50 1 29.52 | 189,06 | 7.43 | 2,82 | .13 018 3.67 1.02 | 0.75 | 0.98 | 140.79 1B. 36
2,88  D.43 ‘ 2.85 | 0.44 | 29.60 [ 219.11 | 8. 42 [ 341 514 0. 20 3.49 1.43 | 78| 1.01 [ 159.3% 2011

TORT | 0.47 | 289 | 0,45 [ 2B.A7 | 221.87 | 9.14 [ 365 B.79 0.18 i.16 1.22 |C.A8[0.958 ) 17414 16. %5
2,08 | 0,33 | 210 | 0-32 [20.44 ]| 164. %5 | 9.66 [ 3-85 6. 53 J-18 1.13 1.20 | 265083 130.94 13. 55
1.14 | 017 [ 1.15 | 9.18 | 1043 86.58 | 8.86 | 3-77 §. U8 2. 19 4. 14 1.29 | G730, 80 5§. 43 T2
1.53 | 0.24 | 1.62 | 0.26 [14.22( 117.78 | 9.25 | 3.84 [ 7.57 h19 52 1.20 [0.73[0.97 4342 10.12
1.35 | 0.84 | 1-58 [ 9.26 | 12,43 103.02 [ 8.99 [ 3.79 733 6. 19 4.11 .01 [ 0. FZ]0.89 &.5¢ v+ 9.07
2.80 | 0.50 [ 3.30 | 0.55 [26.83 199.75 | 7.59 | 3. 23 558 0. 20 3. 20 1.17 | 0.65 | 1.04 | 152.79 0.4

313 | 0-55 | 3.69 | 0-62 [31.81r 222.42 | R.09 | 1.21 5.84 0. 20 3.12 1.0l | 0-B8,) 1.06 | 169.62 24. 96

3821 | 0.55 | 3.52 | 936 [31.38 | 231.13 | B. 47 | .40 7.08 0.20 ! 3.57 * 108 (0-68|0.99 | 178.64 21.10

1.62 | .28 | 1.80 | £.29 | 17.88 | 117.7M } 7.95 | L. 4U5 7.30 0. 19 1.0% 1.10 | 0.72 | 0. 96 %8. 65 11.15

.72 | 562 | 4014 | 0.B55 T 3.TL | 240.09 | .79 | 233 6.36 @ .19 1. 08 0.91 [ 0.67 |29 179,35 03,02
30-88 ( 192,39 [ .81 | 3.0, 652 017 | 4-6% 990 [ 0.67 | 0.90 1 145 82 1818
3.6% | 0.66 | ¢.41 | 0. 70 | 37.43 | 267.B5 (l0.45 | 3.61 | 6.93 ~ 017 1.95 0.91 [9.71 | 1.00( 205. 5% 19.70
0.37 | w06 | 033 | 0,35 3.48 30,02 1i0.15 | 412 [10-85 - 018 3.89 1.44 0.71]0.92 24.16 2.38
0.43 | 07 | 8.20 | D.OF 4.05 31.90 | 8.54 | 3.58 g.00 ' 019 3.29 1.40 | 0.78 [ 1.03 24.85 2.92

1.05 | 2.20 [ 1.37 | ©.23 | 10-40 37.B1 | 3.42 | 1.2§ .38, 022 3.62 0.58 0.7 [ U 86 21. 22 §. 20

g.14 | 3.02 | 14 | D020 | L.52 12,42 | 2R3 | 3. 82 |19.10 I n.21 | 1078 1.43 | &.72 | 0.58 9. 89 1.0

2.01 ) 0.35 ) 2,23 ! 0,36 | 2).64 1/ 15B. U6 | B.31 | 3. 35 7.75 1 019 3.80 1.27 J0.72[1.01) 121.76 | 14.56

-

250 | M4 ] 2079 0 0.46 | 26.57 | 201,01 | 9.18 | 5. 60 .69 | 0.18 3.83 1.12 | 3-68|1.04 | 157.2% [ 17.13

4081 | 048 | 3.07 ) .49 | 29.14 | 212.27 | 206 | 3. 48 768 | 016 | 3.95 107 | B 67 | 2,99 164.92 | 1811

-

2.13 | 337 | 2.35 ) (.39 | 24.36 | 161.62 | 8.1 ) 312 .82 | D.1B | 4.30 1.14 | 3-74 | 2.97 | 122-57 | 14.90

29.53 | 223.46 | & 1¢ | .40 5.38 | 0.17 4. 38 0.95 | 365102 172.71 2. 21

7]
-
-3
[~}
o
=2
[~
(=]
=)
=
o
(2]

0-56 | 0.02 | %61 [ .10 5-08 @31 0 7.9 | 52 5. 74 018 4.23 L.Es 0.87[3.98 29.27 4.401



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

276 ¥ 2 3 e T 2000 £

100 |

50

10

War s/ Weans
wy
L

N —

™

~—~g

05t

Ta Co Br Nd  Sm Fu Ga Tb Dy He B Tm ¥b La
Ms PHRER. TAMLEMAKRE '
1— IS HE 12, 13 S8HE 2— 1 S8k 14, 15 S#AHE, 3V, Bl 16. 17 SRIgHE, +—V, 220, 21
BRME: 5—V, B 18, 19 B, oV, B 22, 23 S REHME. 7V, 224 B8, s—V, Bk 25 38,
S—V. BB B#: 10V HE 1 28, 11— LI EXE 11 38, 12—KEME 4. 5. 6. 7 FEEHAME
Fig- 4. Chondrite-normalized REE patterns of rocks and ores in the ore deposit.
1—Mesan value of No. 12 and Mo- 13 samples {from No. 11 blind vein; 2—BMean value of Na. 14 and Mo. 15 samples (rom
MNao. I blind vein; 3—Meen walue of No. 16 and Mo, 17 samples {ftom Vs layer veing 4—Mean value of No. 20 and No. 21
samples {rom V| layer vein; 5—Mean value of No. 18 and No. 19 samples from ¥V, layer vein; 6—Mean value of MNo. 22
and No. 23 samples from V; layer vein; 7—No. 24 sample of Vlayer vein; 8—Mo. 25 sample of V layer vein; 9—No. 28
sample of V; layer vein; 10—Mo. 31 sample of V5 layer veing 11—MNo. 11 sample of Yuershan gnartz vein;

12—Mean value of No. 4, Nao. 5, Na. 6 snd Mo. 7 samples {rom near-vein wallrock.
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samples): h;. hz mean Yanshanian remelting type

granite in South China.
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REE CHARACTERISTICS OF THE WOXI GOLD-ANTIMONY-
TUNGSTEN DEPOSIT. HUNAN PROVINCE

Liu Zhenggeng'*, Yu Jingming', Liu Shengyou?,
Zeng Debin’. Lei Mingbo® and Teng Yan'
¢1 Hunan Corporation of Gold Indusiry, Changsha 410007, 2 Xiangai Gold Mine, Yuanling 419600,
3 Changsha Institute of Geotectonics, Chinese Academy of Sciences, Changsha  410013) "

Key words: gold-antimony-tungsten deposit, REE. characteristic, oriented migration,

multisource. prospecting criteria, Woxi of Hunan
Abstract

According to 31 samples of rocks and ores collected at random from various interlayer
quartz veins and different structural positions in the ore-bearing fracture zones, near-ore wall
rocks and distal rocks. REE have the following characteristics : HREE content of near-ore
wall rocks is lower than that of distal wall rocks, the total amount of REE shows a gradual
increasing tendency from near-ore wall rocks to the center of the ore-bearing fracture zone.
With the intensification of structural shattering, the total REE amount of each tectonite
within the fracture goes up. The REE partitioning modes of most interlayer quartz veins are
similar to the mode of the Proterozoic strata. The total amount of REE in interlayer quartz
veins with good mineralization and considerable reserves ts very low, whereas things are just
the opposite for those with poor gold mineralization and reserves. It is shown from studies
on characteristics of REE that, during mineralization, migration and loss of HREE took
place. that REE migrated from near-ore wall rocks to the ore-bearing fracture zone, that the
total REE amount of fracture tectonites has a direct correlation with tectonic stress, strain
strength and shattering extent. and that ore-forming materials came mainly from host wall
rocks and are of multisource nature. The possibility of using the total amount of REE in in-
terlayer quartz veins of hydrothermal gold deposits as one of the prospecting criteria is also

pointed out in this paper.
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