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Fig- 1. Geological sketch map of the W oxigold-antim ony-tungsten orefield.

I—Cretaceous red sandy conglomerate; 2— W aqiangxi Formation of Banxi Group; 3~ 5— Upper—Lower Member of
Madiyi Formation of Banxi Group; 6— Lengjiaxi Group; 7— Greyish green slate intercalation; 8— Ore vein and serial
number; 9— Anticlinal axis; 10— Synclinal axis; 11— Reversed fault; 12— Strike-slip fault; 13— Unconform ity; 14— A t-
titute of strata; 15— Lim its of ore district; 16— W oxi fault; 17— Xintianwan reversed fault; 18— Tanghuping reversed
fault; 19— Hongyanxiore block; 20— Yuershan ore block; 21— Lijiaxiore block; 22— Shiliupenggong ore block;

23— Zhongw oxi ore block; 24— Shangw oxi ore block; 25— Sampling location and serial num ber.
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Fig-2. Sketch map show ing sam pling locations of rare earth elements in Shilupenggong ore block.

1— Shilupenggong anticline; 2— Shiliupenggongxisyncline; 3— Sampling location and serial number; 4— Strike

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

1—Meta-sandstone distant from ore veins in Wuqiangx i Foram tion; 2— Slate distant from ore veins in M adiyi Form ation;
3—Slate distant from ore veins in LengjiaxiGroup; 4— Blind vein at the bottom of No. 28 adit—V; intermediate slate;

5—No. 28 adit VIE— V3W intermediate slate; 6— No.27 adit V3— V4 intermediate slate; 7— 27 adit Va— V7 (V1)

intermediate slate.
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Table 1. REE content and characteristic values
FES FE SR 5T KRS E La | Ce | Pr | Nd | Sm | Eu | Gd | Tb | Dy | Ho
1 LSRR LR f)LihZz A6 1 km 28.06(70.40| 8.28 |31.95| 6.17 | 1.40 | 5.41 | 0.88 | 5.56 13
2 LREEAR S LI #1 km 4 |23.27/64.27] 7.12 |26.57|5.33 | 1.09 | 5.43 [ 0.92 | 5.97 15
3 R FERFCS R NI 40.91|88.02] 9.76 [35.23| 6.71 | 1.26 | 5.91 | 0.95 | 5.91 17
4 i = 8 JEME K5 v, Al 30.71(74.90| 8.45 [31.39] 6.13 | 1.07 | 5.30 | 0.87 | 5.10 | 0.99
5 i “ 28 P ViE-VsW [l |37.75(81.00| 8.13 |28.99|5.36 | 1.11 | 4.52| 0.75 | 4.59 | 0.92
6 i “ 27 V- V3=V, [ 22.74(58.93| 6.96 [25.57| 4.97 | 1.05| 4.16 | 0.69 | 4.36 | 0.87
7 il el 27 F V4Vy (V7)) T8 |23.73|56.24] 6.76 |24.84| 4.80 | 1.01 | 4.20 | 0.70 | 4.38 | 0.90
8 | HOmIRAMEE | YT 1304 VKK 355 |29.13]67.59| 8.08 [29.25|5.56 | 1.18 | 4.83 | 0.82 | 5.10 | 1.03
9 | SR MIRE YLK 3-1 34.81|81.96( 9.29 [34.79| 6.99 | 1.55 | 6.13 | 0.94 | 5.38 | 1.04
10 TR YLK 3-11 38.12(84.38| 9.69 [34.65| 6.41 | 1.22|5.31 | 0.85(5.20 | 1.01
11 VEE eV El YLK 3-111 30.01(60.11|7.20 [27.70| 5.03 | 0.89 | 3.79 | 0.59 | 3.61 | 0.73
12 | JZIMATERS A | 28 FIRHI SHEM  |15.67(31.74| 3.84 |13.99] 2.65 | 0.54 | 2.23 | 0.37 | 2.07 | 0.41
13 | JZIMATERT A | 28 PRI SHM  |18.39]44.13] 5.63 |20.53(3.98 | 0.77 | 2.91 | 0.44 | 2.60 | 0.52
14 | JZIMAERT A | 28 IR SHEMK  [17.37]40.20] 4.64 |15.76|2.96 | 0.59 | 2.43 | 0.39 | 2.36 | 0.46
15 | EARENT 4| 28 FIEHI SHEMK  [29.58(74.12] 8.55 [32.86] 6.48 | 1.20 | 5.77 | 0.95 | 5.30 | 0.97
16 | EMASMKE 4 | 18 7 vs Bk 11-1 £ [32.34|83.23| 9.48 |35.96| 7.26 | 1.35 | 5.59 | 0.86 | 5.43 14
17 | EEAENKT A | 18 °F vs ¥tk 25-11 #f [37.40(85.47| 9.61 [37.47| 7.33 | 1.36 | 5.72 | 0.90 | 5.52 12
18 | EWARENT A | 23°F viw-43 58 [19.72(42.49| 4.71 [17.62] 3.41 | 0.70 | 2.96 | 0.50 | 3.13 | 0. 61
19 | RHA R A 28 T viw 39.51(87.07] 9.38 |35.28| 6.83 | 1.28 | 5.66 | 0.94 | 6.04 | 1.25
20 | ERARE A | 21 Fvaw-15 58 [32.75(73.61| 8.06 |29.56| 4.89 | 0.95 | 4.51 | 0.81 | 5.31 | 1.08
21 | )R B RRE A 21 *F v,ow-10 F 45.87[102.40/10.94(38.97| 6.49 | 1.32|6.05 | 1.04 | 6.55 | 1.34
22 | EAEREKY A | 27 7 vsw W33 FF | 5.36 (11.24|1.35[5.09]0.94|0.18|0.71 | 0.10 | 0.63| 0.13
23 | JZRAERE A | 27 P ViE IKIE-1 FE [ 4.08 [12.04|1.42(5.45(1.02]0.22|0.84|0.15|0.860.16
24 | 2R GERKE A 22 °F v,E-48 THE 4.91 | 9.64|1.22|4.26[0.95]0.24|1.20]0.24|1.57|0.34
25 | SR A7 |26 V- V4E Rk 1 S4E| 4.01 | 4.00 ] 0.35]1.21 | 0.26|0.06|0.30|0.05[0.28|0.05
26 FEAHFH |24 v, Wi-41 11 -1 54F(25.91(59.11] 6.38 |24.61| 4.77 [ 0.98 | 4.24 | 0.66 | 4.03 | 0.78
27 | RAERY A |24 F v, #-41 11 -2 5F£(32.20(77.59| 8.45 [32.08| 5.88 | 1.09 | 4.69 | 0.74 | 4.59 | 0.92
28 | SHEWTZVEN A |24 °F v, W5-41 11 -3 5 4E(35.35(79.32| 8.65 [34.20| 6.26 | 1.14 | 4.92 | 0.77 | 4.68 | 0.99
29 AN H  |24°F v, W-41 1 -4 '5FF|27.58(59.15] 6.46 |23.74| 4.49 | 0.95 | 4.03 [ 0.64 | 4.17 | 0.82
30 | SHEREWIZVEN A | 27 F vesw Wk (F) [36.44(85.73| 9.56 |34.05| 5.83 | 1.10 | 5.42 | 0.91 | 5.58 | 1.09
31 | BIAEFERKT A | 27 F vesw Wik (&) | 6.17(14.32/1.70 ] 5.73|1.02|0.28 | 1.14|0.20 | 1.11 | 0.20
W T DR A AT IR O I R AR A R 3 R B A
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of rocks and ores from the Woxi ore deposit

ZL | ZCe | La
Er | Tm | Yb | Lu | Y | ZREE | &/ | 3 | vy

Sm La

N Nd Sm

— 8Eu | 6Ce | ZLREE | ZHREE
N/l Yb)

3.31 0.53 | 3.35 | 0.54 | 33.47 | 200.44 | 7.06 | 2.70 5.70 0.19 3.18 1.08 | 0.80|1.03| 146.26 20.71

3.18 | 0.52 | 3.19 | 0.50 | 33.10| 181.60 | 6.12 | 2.37 4.86 0.20 3.06 1.13 | 0.68|1.12| 127.65 20.86

3.35 | 0.54 | 3.41 | 0.53 | 32.46| 236.12 | 8.36 | 3.35 8.00 0.19 4.27 1.16 | 0.66| 0.96 | 181.89 21.77

2.60 | 0.42 | 2.60 | 0.44 | 25.24| 196.22 | 8.33 | 3.50 7.87 0.20 3.51 1.36 | 0.62|1.03 | 152.65 18.32

2.70 | 0.43 | 2.73 | 0.42 | 26.41 | 205.82 | 9.52 | 3.73 9.22 0.18 4.93 1.10 | 0.74|1.00| 162.34 17.06

2.45 | 0.42 | 2.63 | 0.42 | 24.94| 161.18 | 7.49 | 2.93 5.76 0.19 3.20 1.05 | 0.76 | 1.05| 120.22 16.05

2.61 | 0.43 | 2.67 | 0.42 | 25.14| 158.82 | 7.20 | 2.83 5.93 | 0.19 | 3.46 1.05 [0.74|0.99| 117.38 | 16.31

3.02 | 0.49 | 3.17 | 0.50 | 29.32| 189.06 | 7.43 | 2.92 | 6.13 | 0.19 | 3.67 1.02 [0.75|0.98 | 140.79 | 18.96

2.88 | 0.45 | 2.85 | 0.44 | 29.60 | 219.11 | 8.42 | 3.41 8.14 | 0.20 | 3.49 1.43 [0.78|1.01 | 169.39 | 20.11

2.87 | 0.47 | 2.89 | 0.45 | 28.67 | 221.87 | 9.14 | 3.65 8.79 | 0.18 4.16 1.22 | 0.68|0.98 | 174.14 | 19.05

2.09 | 0.33 | 2.10 | 0.32 ] 20.44| 164.95 | 9.66 | 3.85 9.53 | 0.18 4.18 1.20 [ 0.66|0.89 | 130.94 | 13.56

1.14 | 0.17 | 1.15 | 0.18 | 10.43 86.58 | 8.86 | 3.77 | 9.08 | 0.19 | 4.14 1.29 10.7310.90| 68.43 7.72

1.53 | 0.24 | 1.62 | 0.26 | 14.22| 117.76 | 9.23 | 3.84 | 7.57 | 0.19 | 3.23 1.20 [ 0.730.97 | 93.42 | 10.12

1.35 ] 0.24 | 1.58 | 0.26 | 12.43| 103.02 | 8.99 | 3.79 | 7.33 | 0.19 | 4.11 1.03 [0.7210.99| 81.52 9.07

2.80 | 0.50 | 3.30 | 0.55 | 26.83| 199.75 | 7.59 | 3.25 5.98 | 0.20 | 3.20 1.17 [ 0.65|1.04| 152.79 | 20.14

3.13 | 0.55 | 3.69 | 0.62 | 31.81 | 222.42 | 8.09 | 3.2l 5.84 | 0.20 3.12 1.01 | 0.68]1.06]| 169.62 20.96

3.21 | 0.55 | 3.52 | 0.56 | 31.38 | 231.13 | 8.47 | 3.40 7.08 0.20 3.57 1.08 | 0.68]0.99| 178.64 21.10

1.63 | 0.28 | 1.80 | 0.29 | 17.88| 117.74 | 7.95 | 3.05 7.30 0.19 4.05 1.10 | 0.72] 0.96 88.65 11.15

3.72 | 0.62 | 4.14 | 0.65 | 37.71 | 240.09 | 7.79 | 2.95 6.36 0.19 4.05 0.91 | 0.67]0.99| 179.35 23.02

3.09 | 0.52 | 3.35 | 0.52 | 30.88 | 199.39 | 7.81 | 3.02 6.52 0.17 4.69 0.90 | 0.67| 0.99 | 149.82 19.19

3.68 | 0.66 | 4.41 | 0.70 | 37.43 | 267.85 |10.46 | 3.61 6.93 0.17 4.95 0.91 | 0.71|1.00| 205.99 19.70

0.37 | 0.06 | 0.33 | 0.05 3.48 30.02 |10.15 | 4.12 | 10.83 0.18 3.99 1.44 [ 0.71|0.92 24.16 2.38

0.43 | 0.07 | 0.40 | 0.07 4.05 31.90 | 8.54 | 3.58 8.00 0.19 3.29 1.40 [0.78|1.03 24.95 2.92

1.05 | 0.20 | 1.37 | 0.23 | 10.40 37.81 | 3.42 | 1.28 2.39 0.22 3.62 0.58 | 0.76| 0.86 21.22 6.20

0.14 | 0.02 | 0.14 | 0.20 1.52 12.42 | 9.89 | 3.92 | 19.10 | 0.21 [10.78 1.43 [0.72)|0.58 9.89 1.00

2.01 | 0.35 | 2.23 | 0.36 | 21.64| 158.06 | 8.31 | 3.35 7.75 0.19 3.80 1.27 [0.72|1.01 | 121.76 | 14.66

2.50 | 0.44 | 2.79 | 0.46 | 26.57| 201.01 | 9.18 | 3.60 | 7.69 | 0.18 3.83 1.12 [ 0.68 | 1.04| 157.29 | 17.13

2.81 | 0.48 | 3.07 | 0.49 | 29.14| 212.27 | 9.06 | 3.48 | 7.68 | 0.18 3.95 1.07 [ 0.67|0.99| 164.92 | 18.21

2.13 | 0.37 | 2.35 | 0.39 | 24.36| 161.62 | 8.21 | 3.12 | 7.82 | 0.19 | 4.30 1.14 [ 0.74|0.97 | 122.37 | 14.90

3.27 | 0.56 | 3.80 | 0.63 | 29.53 | 223.46 | 8.14 | 3.40 | 6.39 | 0.17 | 4.38 0.95 [0.65|1.02] 172.71 21.21

0.56 | 0.09 | 0.61 | 0.10 | 5.08 38.31 | 7.29 | 3.21 6.74 | 0.18 4.23 1.25 [ 0.87|0.98 29.22 4.01
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Fig-4. Chondrite-norm alized REE patterns of rocks and ores in the ore deposit.
1—Mean value of No.12 and No.13 samples from No.11 blind vein; 2—Mean value of No.14 and No.15 samples from
No.I blind vein; 3—Mean value of No.16 and No.17 samples from Vs layer vein; 4— Mean value of No. 20 and No. 21
sam ples from V| layer vein; 5—Mean value of No.18 and No.19 samples from V, layer vein; 6— Mean value of No. 22
and No- 23 samples from V3 layer vein; 7— No. 24 sample of V4 layer vein; 8— No. 25 sample of V4 layer vein; 9— No. 28
sam ple of V7 layer vein; 10— No. 31 sample of Vs layer vein; 11—No.11 sample of Yuershan quartz vein;

12—Mean value of No.4, No.5, No.6 and No.7 samples from nearvein wallrock.
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REE CHARACTERISTICS OF THE WOXI GOLD-ANTIMONY-
TUNGSTEN DEPOSIT, HUNAN PROVINCE

Liu Zhenggeng"’, Yu Jingm ing', Liu Shengyou’,

Zeng Debin’, LeiM ingbo’ and Teng Yan'
(1 Hunan Corporation of Gold Industry, Changsha 410007; 2 Xiangxi Gold Mine, Yuanling 419600;
3 Changsha Institute of Geotectonics, Chinese Academy of Sciences, Changsha 410013)

Key words: gold-antim ony-tungsten deposit, REE, characteristic, oriented m igration,

multisource, prospecting criteria, W oxi 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 follow ing 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.
W ith the intensification of structural shattering, the total REE amount of each tectonite
w ithin the fracture goes up. The REE partitioning m odes of m ost interlayer quartz veins are
sim ilar to the m ode of the Proterozoic strata. The total amount of REE in interlayer quartz
veins w ith good m ineralization and considerable reserves is very low, whereas things are just
the opposite for those with poor gold m ineralization and reserves. It is shown from studies
on characteristics of REE that, during m ineralization, m igration and loss of HREE took
place, that REE m igrated from near-ore wall rocks to the ore-bearing fracture zone, that the
total REE am ount of fracture tectonites has a direct correlation with tectonic stress, strain
strength and shattering extent, and that ore-form ing materials came mainly from host wall
rocks and are of multisource nature. The possibility of using the total am ount of REE in in-
terlayer quartz veins of hydrothermal gold deposits as one of the prospecting criteria is also

pointed out in this paper.



