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Table2 Th U and REE contents in the manganese ore samples ( ng/ml)
bm3 bm8 ydl4 | yd14 ymS5
bml bm3 bm5 | bm6 | bm7 | bm8 Im1 Im2 Im3 bl . dm3 ym3 ym4d | ym5 ymo6
D
La 7.94 |18.43 118.60 | 8.95 | 6.71 | 4.83 [14.00 | 14.39 | 10.55 |43.41 |17.50|16.43 [ 12.37 |24.76 | 5.00 [15.22 | 13.67 | 14.25| 9.57 |0.0003
Ce 14.55(39.80 (39.68 [ 15.34 | 10.16 | 7.41 |24.98 |25.68 | 15.92 |86.65 [27.10 [27.71 |20.53 |42.36 | 1.98 |27.61 |31.57 |33.58 | 5.26 |0.0018
Pr 1.86 | 4.34 | 4.36 | 1.93 | 1.46 | 0.93 | 2.75 [ 2.80 | 2.04 | 8.93 | 3.57 | 3.55 | 2.80 | 5.28 | 1.16 | 2.99 | 2.68 | 2.83 | 2.22 |0.0003
Nd 7.34 |17.06 | 17.24 | 7.10 | 5.41 | 3.57 [10.21 [10.76 | 6.94 |24.83 |12.91 |13.04 | 9.95 [19.72| 4.81 [11.38 [10.51 |10.98 | 9.73 |0.0022
Sm 2.10 | 4.27 | 4.29 | 1.77 | 1.40 | 0.83 | 2.31 | 2.35 | 1.53 | 5.68 | 2.87 | 2.76 | 2.29 | 4.19 | 1.00 | 2.57 | 2.87 | 3.07 | 2.37 |0.0008
Eu 0.50 | 1.03 | 0.98 | 0.48 | 0.40 | 0.22 | 0.50 | 0.51 | 0.40 | 1.20 | 0.75 | 0.65 | 0.61 | 1.04 | 0.20 | 0.55 | 0.84 | 0.88 | 0.50 |0.0006
Gd 2.46 | 5.03 | 5.01 | 2.12 | 1.64 | 1.16 | 2.78 | 2.73 | 1.99 | 6.20 | 3.23 | 3.28 [ 2.67 | 5.18 | 1.24 | 3.06 | 3.13 | 3.32 | 2.92 |0.0006
Th 0.35 1 0.67 | 0.68 | 0.27 | 0.22 | 0.15 [ 0.35 | 0.35 | 0.26 | 0.71 | 0.44 | 0.44 | 0.36 | 0.66 | 0.13 | 0.40 | 0.42 | 0.44 | 0.35 |0.0002
Dy 2.10 | 3.70 | 3.83 | 1.41 | 1.16 | 0.77 | 1.97 | 1.91 | 1.37 | 3.45 | 2.24 | 2.22 | 1.84 | 3.42 | 0.62 | 2.25 | 2.42 | 2.52 | 1.78 |0.0007
Ho 0.41 | 0.68 | 0.70 | 0.29 | 0.24 | 0.17 | 0.37 | 0.37 | 0.29 | 0.71 | 0.48 | 0.48 [ 0.39 | 0.70 | 0.10 | 0.44 | 0.45 | 0.47 | 0.32 |0.0002
Er 1.36 | 2.19 {2.29 | 0.92 | 0.77 | 0.51 | 1.17 | 1.19 | 0.92 | 2.39 | 1.56 | 1.55 | 1.22 | 2.18 | 0.30 | 1.42 | 1.43 | 1.48 | 0.94 |0.0006
Tm 0.20 | 0.30 | 0.29 | 0.11 | 0.10 | 0.06 | 0.16 | 0.16 | 0.11 | 0.32 | 0.20 | 0.20 | 0.16 | 0.28 | 0.03 [ 0.19 | 0.18 | 0.19 | 0.10 |0.0002
Yb 1.20 | 1.74 | 1.77 | 0.75 | 0.65 | 0.43 | 0.99 | 1.00 | 0.75 | 2.34 | 1.41 | 1.39 | 1.08 | 1.92 | 0.17 | 1.17 | 1.10 | 1.13 | 0.59 |0.0005
Lu 0.19 | 0.28 | 0.28 | 0.12 | 0.10 | 0.07 | 0.15 | 0.15 | 0.12 | 0.36 | 0.22 | 0.22 | 0.17 | 0.31 | 0.03 [ 0.18 | 0.16 | 0.16 | 0.09 |0.0002
Y 11.75(19.86 | 19.7 | 7.96 | 7.66 | 5.34 {10.52|10.57 | 11.05|20.93 |15.05 [ 14.81 | 12.96 |22.49 | 4.36 | 11.91 | 11.46 |12.17 | 14.84 |0.0012
U 1.41 | 2.48 | 2.43 | 1.03 | 0.82 | 1.03 | 2.26 [ 2.32 | 1.16 | 4.12 | 1.89 | 1.58 | 1.25 | 4.01 | 0.47 | 2.36 | 1.51 | 1.61 | 0.32 |0.004
Th 6.85 | 7.12 | 7.11 | 2.82 | 1.97 | 1.14 | 4.54 | 4.71 | 2.66 |18.57 | 6.81 | 6.44 | 4.97 | 9.20 | 0.33 | 6.03 | 2.67 | 3.01 | 0.92 |0.0016
SREE |54.33 [119.4|119.7 |49.51 |38.09 |26.44 |73.21 |74.92 |54.24 | 208.1 {89.55 | 88.73 [69.40 | 134.5|21.14 |81.33 |82.89 |87.48 | 51.58
SLREE /
4.14 | 5.81 | 5.73 | 5.94 | 5.23 | 5.38 | 6.91 | 7.19 | 6.44 |10.36| 6.61 | 6.56 | 6.17 | 6.65 | 5.39 | 6.63 | 6.70 | 6.76 | 4.17
SHREE
SEu 0.93 [ 0.94 {0.90 | 1.04 | 1.11 | 0.91 | 0.84 | 0.86 | 0.95 | 0.86 | 1.05 | 0.91 [ 1.04 | 0.94 | 0.76 | 0.84 | 1.20 | 1.18 | 0.80
8Ce | 0.93 | 1.09 | 1.08 | 0.90 | 0.79 | 0.85 | 0.98 | 0.99 | 0.84 | 1.07 | 0.84 | 0.89 | 0.85 | 0.91 | 0.20 | 1.00 | 1.27 | 1.29 | 0.28
(La/Sm)
N 0.69 [ 0.79 {0.79 | 0.93 | 0.87 | 1.06 | 1.11 | 1.12 | 1.26 | 1.40 | 1.12 | 1.09 [ 0.99 | 1.08 | 0.92 | 1.09 | 0.87 | 0.85 | 0.74
(Gd/YD)
1.14 | 1.61 | 1.57 | 1.58 | 1.40 | 1.51 | 1.57 | 1.52 | 1.47 | 1.47 | 1.28 | 1.31 | 1.38 | 1.50 | 4.09 | 1.46 | 1.58 | 1.63 | 2.75
N
Th/U | 4.86 | 2.87 [ 2.93 | 2.74 | 2.39 | 1.11 | 2.01 | 2.03 | 2.29 | 4.51 | 3.61 [ 4.06 | 3.98 | 2.29 | 0.70 | 2.56 | 1.77 | 1.87 | 2.86
* 2008 9 1CP-MS
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REE and trace elements U and Th from the manganese-bearing rock series
in the Middle Triassic Falang Formation in southeastern Yunnan

YANG Wei' > YI Haisheng' DU Qiu-ding’ XIA Guo—qing' DA Xue-juan'
(1. Institute of Sedimentary Geology Chengdu University of Technology —Chengdu 610059  Sichuan China;
2. No. 282 Geological Party Sichuan Bureau of Geology for Nuclear Industry Deyang 618000 Sichuan China;
3. Chengdu Institute of Geology and Mineral Resources Chengdu 610081 Sichuan China)

Abstract: The REE compositions are explored by using ICP-MS method for 17 pieces of manganese ore samples
and 2 pieces of manganese-bearing limestone samples from the manganese-bearing rock series in the Middle Triassic
Falang Formation in southeastern Yunnan. The REE distribution patterns for all these samples display the patterns
for the enrichment in LREE. The manganese ore samples are characterized by slight Ce ( 8Ce values ranging from
0.79 to 1.29) and Eu ( 8Eu values ranging from 0. 84 to 1.20) anomalies. The manganese-bearing limestone
samples are characterized by highly negative Ce anomalies and slightly negative Eu anomalies. It is concluded that
the manganese-bearing rock series in the Middle Triassic Falang Formation in southeastern Yunnan are commonly
subjected to hydrothermal processes and resulted from polyphase processes.

Key words: southeastern Yunnan; Falang Formation; manganese deposit; REE; U; Th



