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Fig.1 Geological sketch and samples location of Lunpola Basin
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Table 1 REE data of oil shale samples of Dingqinghu Formation in Lunpola Basin

. No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39- No39-

R 3 5 6 7 10 11 12 15 16 17 18 19 20 21 22
La 29.80 30.60 29.50 30.20 27.80 29.80 33.60 30.20 32.50 23.70 27.30 24.50 24.90 28.80 28.00 29.60
Ce 57.80 60.50 57.50 59.50 54.10 58.70 66.30 59.30 63.40 46.10 53.70 48.40 49.60 56.70 56.30 58.90
Pr 6.51 6.67 6.33 6.50 5.98 6.56 7.34 6.73 7.04 5.15 5.98 5.41 5.51 6.31 6.23 6.57
Nd 24.60 26.50 24.00 24.90 22.90 25.20 28.00 25.30 27.10 19.30 22.80 20.20 20.60 24.30 23.80 24.80
Sm 4.79 5. 11 4.76 4. 64 4. 30 4.72 5.23 4.94 5.36 3.77 4.47 3.99 4. 00 4.53 4.43 4.73
Eu 0.91 0.98 0.90 0.94 0.83 0. 89 0.97 0.95 1. 04 0.68 0. 88 0.74 0.79 0.90 0. 82 0.92
Gd wy/1076 4.18 4.42 4. 00 3.98 3.84 3.96 4. 33 4,34 4.53 3.10 4.02 3.27 3.34 4,04 3.92 3.88
Tb 0.58 0. 64 0.58 0.58 0.55 0.56 0.62 0. 64 0.67 0. 45 0.55 0.49 0.49 0.61 0.55 0.57
Dy 3.58 3.90 3.48 3.51 3.12 3.44 3.73 3.63 3.98 2.77 3.31 3.02 3.05 3.52 3. 37 3. 40
Ho 0. 70 0.77 0.68 0.73 0.62 0.68 0.75 0.72 0. 80 0.57 0. 66 0.61 0.62 0. 69 0.67 0.69
Er 2.06 2.37 2.00 2.21 1. 85 2.11 2.22 2.18 2.37 1.73 1. 96 1. 86 1. 85 2.03 1.95 2.11
Tm 0.28 0.33 0.29 0. 30 0.27 0.28 0.31 0.31 0.33 0.24 0. 30 0. 26 0.27 0.29 0.28 0.29
Yb 2.00 2.22 2.03 2.04 1.77 1.97 2.06 1.95 2.20 1.55 1. 88 1. 86 1.82 1. 95 1.93 1.98
Lu 0.28 0.33 0.28 0.31 0. 27 0. 29 0.32 0. 30 0.33 0. 24 0. 29 0. 27 0.27 0.31 0.28 0. 31
SLREE 124.4 130.4 123.0 126.7 115.9 125.9 141.4 127.4 136.4 98.7 115.1 103.2 105.4 121.5 119.6 125.5
SHREE 13.7 15.0 13.3 13.7 12.3 13.3 14.3 14.1 15.2 10.7 13.0 11.6 11.7 13.4 13.0 13.2
SREE 138.1 145.3 136.3 140.3 128.2 139.2 155.8 141.5 151.7 109.4 128.1 114.9 117.1 135.0 132.5 138.8
Y LREE/Y HREE 9.1 8.7 9.2 9.3 9.4 9.5 9.9 9.1 9.0 9.3 8.9 8.9 9.0 9.0 9.2 9.5
(La/Yb)x 10. 6 9.8 10.3 10. 5 11.1 10.7 11.6 11.0 10.5 10. 8 10. 3 9.3 9.7 10. 5 10. 3 10. 6
(Ce/Yb)n 8.1 7.6 7.9 8.1 8.5 8.3 9.0 8.5 8.0 8.3 8.0 7.3 7.6 8.1 8.1 8.3
(La/Sm)~ 3.9 3.7 3.9 4.1 4.0 3.9 4.0 3.8 3.8 3.9 3.8 3.8 3.9 4.0 4.0 3.9
(Gd/Yb)n 1.7 1.6 1.6 1.6 1.8 1.6 1.7 1.8 1.7 1.6 1.7 1.4 1.5 1.7 1.6 1.6
5Ce 1. 05 1.08 1.07 1.08 1.07 1. 07 1. 07 1. 06 1. 06 1. 06 1. 07 1. 07 1. 08 1. 07 1. 08 1. 07
OEu 0. 60 0.61 0.61 0. 65 0. 60 0.61 0. 60 0.61 0.62 0.59 0.61 0.61 0. 64 0.62 0.58 0. 64
Ceanom —0.04 —0.04 —0.04 —0.03 —0.04 —0.04 —0.03 —0.04 —0.04 —0.04 —0.04 —0.03 —0.03 —0.04 —0.03 —0.03
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Fig. 2 Chondrite-normlized REE patterns (A) and NASC-normlized REE patterns(B) of oil shale
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Characteristics and Geological Implications of Rare Earth Element
of Oil Shale in Lunpola Basin, Tibet

Xie Shangke'?, Du Baiwei''?, Wang Jian'*

(1. Chengdu Center, China Geological Survey,Chengdu 610081, China;
2. Key Laboratory for Sedimentary Basin and Oil and Gas Resources,
Ministry of Land and Resources, Chengdu 610081, China)

Abstract: There are large-scale outcrops of oil shale in Dingqinghu Formation, Lunpola Basin according to
field geological surveys and research. In this study, we analyzed the REE concentrations of Lunpola oil
shale, the results indicate that total rare earth elements are higher, LREE/HREE and Lay/Yby show that
differentiations between LREE and HREE are obvious; REE distribution patterns of apparent LREE is
abundant, while HREE is defective, show that LREE is obviously rightward heeling, while HREE is even
with significant negative Eu anomaly. According to characteristics of Ce,oms the Lunpola oil shale was
formed in anoxic paleolake environment, based on §Eu negative anomaly and its correlation with the paleo-
climate, indicating that the oil shale formation in the study area was humid paleoclimate. The correlation
of SREE with Al,O;, SiO, and TiO, is positive, which is obvious negative correlated with CaO, indicating
that numerous terrigenous sediments was brought into the deposition environment, in addition with cluster
analysis of trace elements and their REE sample, we conclude that the REE of oil shale in the study area
mainly from territorial clastic deposits, rather than the water itself deposition.
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