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Fig. 1 Simplified regional geological map of southern-

middle Jiangxi Province
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Fig. 2 Simplified regional geological map of the study area
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Table 1 Major element contents of the profiles at SGP, ZK, GTZ, LC and CS REE ore occurrences
wy/ %
by CIA  TRE,Os SRAEAL B
Si0; Al,O; TFe, O3  TiO, K, O Na, O CaO MgO LOI
GTZ-S-1  66.24 18. 06 5.50 0. 65 0. 82 2.48 0. 56 0. 56 4.18 75.11 0.024 0~1 m XAfk)Z

GTZ-S2 66. 00 17.63 4. 00 0. 65 1. 80 2.08
GTZ-S-3  66.25 17.56 5. 00 0.55 0.59 2.12
GTZ-S4 64. 34 16. 87 5. 50 0. 65 1. 11 1.63

GTZ-R-1  58.39 20. 77 4. 50 0. 65 .25 2.18

o

ZK-S-1 63. 20 18. 17 5. 50 0. 60 2. 64 1. 59
ZK-S-2 64.18 17. 41 5. 00 0.55 3.13 1. 95
ZK-S-3 64.16 17.79 5. 40 0.55 2.54 1. 66
ZK-S-4 64.02 16. 33 5.25 0.58 3.15 2.14
ZK-S-5 64. 38 16. 79 4.50 0.55 3.35 1.75
ZK-R-1 64.52 17. 71 4. 50 0.55 3.07 1. 54
LC-S1 61.28 20. 46 4.50 0. 45 1. 85 1.75

LC-S-2 65.32 18.63 4.50 0.50 1. 95 1.42
LC-S3 65. 35 19. 15 4. 00 0. 45 2.50 1. 46
LC-S-4 65. 82 17. 86 4. 35 0.45 2.05 1. 55
LC-S5 66. 88 15. 85 4.50 0.45 2.53 2.11
LC-R-1 67.55 16.57 3.25 0. 43 2.50 2.10
SGP-S-1 71. 88 13. 82 2. 85 0. 20 2.56 2.85

SGP-S-2 69. 86 15. 04 2.50 0.25 2.45 2.21
SGP-S-3 68.02 16. 41 3.50 0.35 3.08 2.33
SGP-S-4 69.52 16. 03 3.50 0. 35 2.45 1.53
SGP-S-5 68.12 16. 95 2.75 0. 38 3.73 2.11

SGP-R-1 64. 74 16. 11 5. 50 0.55 3.99 3.55
CS-1 58. 36 23.03 6. 00 0.62 2.32 0.07
CS-2 59.09 21. 86 5. 56 0.59 2.33 0. 06

CS-3 60. 62 21.39 5. 24 0. 60 2.62 0. 08
CS-4 62. 80 20. 77 4.23 0.50 4.12 0.09
CS-5 66. 61 19. 01 3. 04 0.47 4. 19 0. 10
CS-6 63. 36 18. 58 5. 00 0. 65

w
Rel
=

0.15
CS-R-1 68.59 15. 44 3.42 0. 48 6.76 1. 87

0. 34 0. 64 6. 46 74.61 0. 046 1~2 m RWALZ

0. 34 0. 42 7.04 78.76 0. 080 2~3 m X AfLZ

0. 34 0.56 7.04 78.92  0.104 3~4 m KiLZ
0. 34 1. 96 5.18 67.72  0.113 2 KA S A
0.45 0.85 6.92 74.25  0.054 0~1m KfLZ
0.22 1. 44 5.76 71. 32 0. 060 1~2 m KWALZE
0. 34 1.15 6.21 74.45 0. 144 2~3 m KiLZ
0. 34 2. 36 5.56 68.36  0.082 3~4 m KALZE
0. 34 1.72 5. 65 70.18  0.040 4~5m KAkJZ
0. 34 0. 84 6. 00 73.17  0.112 2 XA 3
0. 34 0.52 7.94 78. 80 0.084 0~2 m XL JZ
0. 34 0.56 6.62 78.61 0.074 2~4 m Xk )2
0. 34 0.56 6.08 76. 96 0. 090 4~6 m Kb )2
0. 34 0.62 6.75 76.83  0.088 6~8 m K iL)2
0. 34 0. 64 5.70 69.84  0.024 8~10 m X fLZ
0. 34 0.56 5.76 70.94  0.022 2 XAk A
0. 34 0.48 4.50 63.09  0.040 0~2 m RALJ2
0. 34 0.72 5. 64 68.49  0.050 2~4 m KAk 2
0. 34 0.85 5.03 67.79  0.046 4~6 m K ALJ2
0. 35 0. 86 5.35 73.39  0.026 6~8 m X1L2
0. 34 0.76 4.78 67.56  0.026 8~10 m X fL)Z
0.39 1.88 2. 44 59.68  0.172 2 KA A
0.03 0.61 8. 88 89.53  0.054 0~1m KfLZ
0.07 0. 66 9. 70 88. 82 0.056 1~2 m KWALZ
0.18 0.70 8. 48 86.63  0.033 2~3 m KILZ
<<0.01 0. 69 6.72 81.83  0.050 3~4 m KALZ
<0.01 0.61 5. 88 80.14  0.031 4~5m KAk)Z
0.02 1.58 4. 62 73.43 0.025 2 KAk I
0.11 0. 46 2. 77 59.27  0.054 A

0 CIA F8 U DL BE IR 4y & 3155 (CIA= {2 (AL, O3) /[ 2 (Al; O3) + 2 (CaO * ) + 2 (Naz O) + 2 (Ko O) ]} X 100) . £ i 45 S A% 11, R
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Fig. 3 Diagrams showing the changing trend of major element contents with depth for the CS profile
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Fig. 4 Correlation diagrams of major element contents vs. CIA index for profiles at all ore occurrences
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Table 2 REE contents of MB, GC, DF and CS ore occurrences

wy /1076
[RATE R
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
MB-R-2-1 38.9 112 8. 63 31.3 6.02 0.53 5.41 0. 95 6. 14 1.3 4.13 0. 65 4. 60 0.72 36. 4
MB-R-2-2  110.0 127  24.6 87.9 15.90 1.69 11.80 1.77 8.99 1.72  4.81 0. 68 4.62 0.7 46. 3
MB-R-4 65.0 131 13.6 48.5 7.91 1.33 6.51 0.92 5.33 1.05 3.13 0. 47 3.05 0. 49 28.3
MB-R-7 69. 8 101 17.3 62.0 10.80 1. 46 8. 80 1. 41 7.91 1.59  4.58 0. 64 4.23 0. 64 42. 8
MB-S-5 54.9 124 11.8 42.0 7.86 0.78 6. 64 1. 08 6. 44 1.33  4.01 0.62 4. 35 0.67 36.9
MB-S-6 104. 0 72.9 22.6 79.9 14.80 2.38 12.70 2.12  11.50 2.30  6.35 0. 87 5. 87 0. 88 61.0
MB-S-7 103.0 160  20.5 72.9 13.10 1.22 10.60 1. 66 8. 80 1.77  5.22 0.77 5.21 0. 80 48. 9
GC-R-1 51.1 132 10.7 38.1 6.48 0. 99 5.85 0. 86 5.14 1.02  3.05 0.53 3.08 0.47 27.2
GC-R-2 61.1 109 13.3 47.3 8. 38 1.12 7.07 1.15 6. 94 1. 51 3. 96 0.58 3.91 0.59 35.3
GC-R-3 53.7 124 11.0 38.4 6.13 1. 09 5.42 0.77 4.59 0. 89 2.76 0.42 2.81 0. 44 23.4
GC-R+4 107.0 179  23.8 86.5 14.40 2.63 11.70 1.75 9.27 1.85 5.21 0.72 4.62 0. 69 47.3
GC-R-5 131.0 107  23.4 85.5 19.20 3.92  25.10 5.01 28.20 5.99 15.50 2.0 12. 80 1.81 179.0
GC-R-6 66. 7 132 14.5 51.1 8. 31 1. 37 7.07 0. 98 6. 34 1.04  3.13 0. 46 3. 06 0. 46 27.8
GC-S-1 48. 4 98.8 11.0 39.8 7.22 1. 34 6.16 0.92 5. 40 1.07  3.22 0.48 3.17 0.48 28.7
GC-S-2 59.1 146  14.6 53.1 9.28 1. 54 7.63 1.15 6. 48 1.30 3.92 0.59 4. 04 0. 60 34.2
GC-S-3 80. 7 163 16.3 60.2 11.10 1. 68 10.00 1. 58 9.21 1.95 5.68 0. 81 5.51 0. 83 51. 6
GC-S+4 60. 2 144 12.9 44. 7 7.03 1. 25 6.11 0. 88 4. 97 0.96  2.90 0. 44 2.83 0. 45 25.4
GC-R-S-5 81.9 144 17.1 61.9 11.20 1. 24 9.48 1. 49 8.35 1. 74 5. 04 0.72 4. 74 0.70 46. 5
GC-S-6 153.0 184  32.3 114.0 19.80 3.50 15.90 2.42  12.30 2.48 6.72 0. 90 5. 77 0. 82 64. 3
GC-S-7 300.0 141 65.9 230.0 44.30 6.85 32.60 4.90 23.80 4.74 12.60 1.66 11.20 1.57 117.0
GC-S-8 92.0 164 18.5 65.4 10.70 1. 65 8. 81 1. 24 6. 82 1.34 4.01 0. 58 3. 80 0.57 36. 3
DF-R-1 101.0 104 21.7 82.3 14.50 3.40 11.00 1. 50 7.39 1. 40 3. 86 0.53 3. 38 0. 57 38.1
DF-R-2 58.1 116  13.4 48. 0 8.99 1. 10 7.58 1. 23 7.13 1.49  4.47 0.71 4. 82 0.73 39.6
DF-R-3 73.2 113 12.9 44.7 6. 88 1.12 6. 34 0. 94 5. 56 1.16  3.52 0.51 3.39 0. 55 33.8
DF-R-4-1 52.3 151 11.2 40. 3 7.05 1.17 6.42 0. 95 5. 64 1.11  3.44 0.52 3.55 0. 56 28. 8
DF-R-4-2 84.1 162 16.4 57.4 9.92 1.12 8.25 1. 27 7.11 1.33 3.81 0. 56 3.69 0. 56 35.0
DF-R-5-1 34.0 69. 7 7.51 27.1 4.62 0.75 4.07 0. 66 4.16 0.85 2.71 0.42 2.87 0. 46 22.5
DF-R-5-2 37.7 73.1 8. 24 31. 4 5.46 1.51 4. 64 0. 66 3.92 0.76 2.36 0. 37 2.41 0. 40 19.9
DF-R-6-1 35.1 62. 2 6.8 24.5 4. 31 0.91 4. 11 0. 83 4.55 0.93 3.25 0.43 2.75 0.48 24.1
DF-R-6-2 34. 8 67.7 7.53 28.3 4.93 1.32 4.29 0.61 3.55 0.66  2.36 0. 33 2.17 0. 37 18.2
DF-R-7 103.0 226 23.9 90.1 18.40 2.80 14.70 2.22 11.40 2.16  5.92 0. 82 5.68 0. 87 52.7
DF-S-1 35.1 61.2 7.45 27.5 5. 10 1.43 3.98 0. 49 2.58 0. 40 1.32 0.22 1. 46 0. 25 11.8
DF-S-2 51.1 132.0 12.3 44. 8 7.80 1. 31 6.59 0. 96 5. 60 1.13 3. 40 0.52 3. 44 0.53 29. 8
DF-S-3 57.3 85.2 11.9 41. 8 6. 88 1.15 5.70 0. 86 5.02 0.97 2.99 0. 45 3.01 0. 48 26.3
DF-S-4 86. 2 169 17.0 59.5 9.52 1. 31 8. 00 1. 17 6. 66 1.37  4.08 0. 59 3.99 0.62 36.9
DF-S-5 52.4 104 10.9 38.0 6.26 1. 00 5.23 0.77 4.52 0. 86 2.83 0.42 2. 86 0. 46 23.4
DF-S-6 132.0 56.6 26.3 93.2 19.60 3.21 18.10 2.95 14.50 2.73 7.19 0.99 6.67 1. 07 72.8
DF-S-7 64. 6 173 15.2 56.8 10.30 1.70 8. 84 1. 34 7.46 1.53  4.44 0.67 4. 35 0.67 39.3
CS-1 135.0 179.0 24.8 79.9 14. 30 2.90 13.40 1.96 11.40 2.20 6.08 0. 88 5. 27 0. 76 64.7
CS-2 142.0 180.0 26.3 83.7 15.40 3.13  14.10 2.14  12.30 2.34  6.45 0. 94 5. 57 0.79 69. 8
CS-3 124.0 156.0 23.3 74.2 13.60 2.84 12.80 1.95 11.40 2.15  5.89 0. 86 5.13 0.73 63.8
CS-4 73.3 99.9 15.1 47. 8 8.52 1. 80 7.81 1.19 6. 96 1.36  3.93 0.59 3. 84 0.57 40. 3
CS-5 47.0 99.7 10.0 32.6 6.11 1. 34 5.70 0. 83 5.08 0.99 3.02 0. 50 3.26 0.52 30.0
CS-6 79.3 65.8 17.6 58.4 11.60 2.00 10.00 1. 57 8. 99 1.72  4.97 0.77 5.12 0.79 47.9
CS-R-1 127.0 54.5 22.9 71.9 14.80 3.87 17.90 3.08 18.50 3.64  9.98 1. 40 7.63 1.02 107.0
T

DA ] B R A R PRI ol s RE G 2 S S SR L R R EUE .



B39E HEIH JEl SR L 45 T T AR X R

T 5 T R B R - DR b R A 2 R AR R AR L

199

R EICE SRR R L E A, A BRI
AR LT R B M B (8 5) . &0
HICE Y T o A5 2 A A L 3 R R A A X
A6 VE M B AEXT T B A B R SRR ) Eu

1000

100

MB/ERFL R

10

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
La Ce PrNd ~ Sm EuGdTh DyHo Er TmYb Lu

1 000

100

DF/BRBL A1

—_
(=]

La Ce PrNd  Sm EuGdTb DyHo Er TmYb Lu

A 5

GC/ERBLI AT

CS/BRAL AT

TSR H . BROKL B A AR HE AL i b ot 3R G 2 il A B
AT HAM E SR E S W ST S TR
SEEAEANF. BFAT S8 oo R RA M
10 000
1000}
100}
oL v v v vy
La Ce PrNd  Sm EuGdTb DyHo Er TmYb Lu
1 000
——(S-1
——(CS-2
+QS—3
100
10
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Sm EuGd Th DyHo Er TmYb Lu

La Ce PrNd

B R i BORE BUA A HEAL B £ 5T R o A A

Fig. 5 Chondrite-normalized REE distribution patterns of MB, GC, DF and CS ore occurrences
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Fig. 6 Diagrams showing the relationship of 2 REE vs.
depth and CIA index vs. depth of weathering crust
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Fig. 7 Diagram showing the relationship between REE

enrichment coefficients vs. CIA index
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Geochemistry characteristics of ion-absorbed rare earth deposits
in low-grade metamorphic rock in the Ningdu area, southern
Jiangxi Province and its prospecting significance

ZHOU Xue-gui, WANG Shui-long, YUAN Cheng-xian,
GONG Min, ZOU Dong-feng, MIAO Xiang-liang, LIU Xi
(Geology and Mineral Resource Exploration and Development Center of Jiangxi Province, Nanchang 330030, China)

Abstract ; Ion-absorbed rare earth deposits in low-grade metamorphic rock are new-type rare earth de-
posits found recently in Jiangxi Province. This study mainly focused on Neoproterozoic low-grade meta-
morphic rocks of the Shenshan and Kuli Formations in southern Jiangxi Province. Based on field geological
survey and experimental tests, the geochemical characteristics of the deposits of this kind were summa-
rized. The low-grade metamorphic rocks in the study area are characterized by moderate SiO, and total
alkalicontents, high K,0O/Na,O ratios, low TFe,O; + MgO and CaO contents. They show high total
SREE and SLREE, distinct LREE/HREE fractionation, as well as moderate Eu depletion. This study
shows that parts of occurrences have been at the late stage of chemical weathering. Besides, the weathering
crust in each rare earth ores display similar REE distribution patterns as their protoliths. The enrichment
degree of REEs depends mainly on REE abundances and CIA values of protoliths. And weathering crust in-
herits the REE patterns of the protolith.

Key words: geochemical characteristics; ion-absorbed rare earth deposit; low-grade metamorphic

rocks; Ningdu area; southern Jiangxi Province



