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Geochemical Characteristics of the Lucaogou Formation Qil Shale in the Southeastern Margin

of the Junggar Basin and Its Environmental Implications

PENG Xue-feng, WANG Li-jin, JIANG Li-ping

Geology and Perambulation Engineer Institue of Xinjiang University, Xinjiang .Urumchi 830047, China

Abstract : On the basis of XRF and ICP-MS analyses for the Lucaogou Formation oil shale samples, this paper inves-
tigated geochemical characteristics, including, features of major and trace elements, elements contents and several
element-ratios, of the oil shale samples and discussed their implications on rebuilding sedimentary environment his-
tory. The results showed that P and B are significantly enriched, together with the value of paleosalinity, indicate
a brackish water sedimentary environment; the ratios of B/Ga and Sr/Ba show that the sedimentary environment
was affected or intermittently affected by sea water; the ratios of Fe*" /Fe't , V/(V+Ni, V/Ni, Cu/Zn, Ni/Co
and Ni illustrate that sedimentary environment is a salinized weak reducing to reducing environment; the ratios of
Mn/Fe and Mn/Ti are small reflecting a near shore sedimentary environment; Sr/Cu value shows that the climate
of the main formation period was warm/humid-dry/hot. In summary, the sedimentary environment of oil shale
forming can be characterized as brackish water weak reducing-reducing sedimentary environment.
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Geological sketch map of the southeastern margin of the Junggar Basin and

sample locations (modified from ref. [17])
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Table 1 Major elements Contents in the oil shale samples collected at the southeastern margin of the Junggar Basin w, ( %)
B = Al Oy SiO, CaO K, O TiO, Fe; Oy MgO Na, O MnO P2 0Os FeO LOI
J-1 8. 94 46. 27 1.62 2.15 0. 64 5. 67 0.41 1.62 0.11 0.35 0.95 32.55
J-2 6. 45 42.19 2.41 1.24 0.38 6.01 1.42 0.72 0.15 0.51 2.59 39.07
J-3 5.78 46.01 1.79 1. 46 0.35 3.12 0. 45 0.71 0.19 0.69 1.73 37.55
J-4 11. 27 53.74 4. 39 1.62 0.61 3.29 1.32 1.48 0.07 0.82 1.75 19.93
J-5 9. 36 58. 47 3.19 2.71 0.49 4.71 0.59 0.91 0.12 0.59 0.98 18.75
J-6 8. 18 52.69 6. 31 2.45 0.71 2.18 4.29 1.18 0.08 0.38 3.11 20.18
Ave. 8.33 49.9 3.29 1.97 0.53 4.16 1.41 1.1 0.12 0.56 1.85 28.01

= 15. 4 58.1 3.11 3.24 0.65 4.02 2.44 1.3 0.119 0.17 2.45 —

Hi 7 15. 80 49. 50 6. 40 1. 88 0.70 6. 60 4. 40 3.20 0.14 0. 20 — —
B T 12.27 56. 35 0.27 5.02 0.65 7.08 1.56 0. 66 0.19 0.31 — 4. 90
B B 15.00 58.03 0.26 3. 60 0. 64 3.67 1. 64 3.52 0.09 0.16 — 4.30
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Table 2 Trace elements contents of the oil shale samples in the southeastern margin of the Junggar Basin w,(%)/10°
= 3= Cr Co Cu Pb 7Zn Ga Cd A% Ni Sr Ba B Th U
J-1 54 14.6 37 22 103 22 0.1 115 36 137 247 95 5.03 2.24
J-2 54 21.8 62 18 97 22 0.2 130 41 121 126 50 1.29 2.07
J-3 59 22.6 58 21 117 22 0.2 137 42 429 302 163 7.19 3.84
J-4 51 20.2 52 18 108 19 0.2 120 37 156 239 78.4 4.28 3.03
J-5 74 17. 4 46 18 101 21 0.2 129 38 159 203 98 2.98 3.17
J-6 52 20.6 53 18 112 20 0.2 127 35 171 238 183 4.02 2.89
Ave 57.33 19.53 51.33 19.17 106.33 21 0.18 126.33 38.17 195.5 225.83 112.9 4.13 2.87
T 100 19 — 20 80 — — 130 68 300 580 10 12 3.7
b 5% 119 25 24 12.6 73 16 75 128 51 325 390 18 5.6 1.42
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Fig. 2 The ratios of the major elements contents

in oil shale and shale of the study area
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Fig.3 The ratios of major elements of oil shale,
carbonaceous shale and black shale in the
southeastern margin of the Junggar Basin
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Fig.4 Trace elements contents of oil shale in the
southeastern margin of the Junggar Basin compared

with those of shale and crustal abundances
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Fig. 5 Clustering dendrogram of trace elements of the

oil shale in the southeastern margin of the Junggar Basin
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®3 HBRIEMFEFEHZMITE Fe'' /Fe'' |
Mn/Fe Mn/Ti &
Table 3 Fe’" /Fe’" , Mn/Fe, Mn/Ti values of oil

shale in the southeastern margin of the Junggar Basin

K5 FeO Fe; O3 MnO  TiO; Fe?t /Fe’™  Mn/Fe Mn/Ti

J-1 0.95  5.67 0.11  0.64
J-2 2.59  6.01 0.15 0.38
J-3 1.7 3.12  0.19  0.35
J-4 1.75  3.29  0.07 0.61
J-5 0.98 4.71  0.12  0.49
J-6 3.11 2,18 0.08 0.71

0.16755 0.0194 0.1719
0. 43095 0.0250 0.3947
0. 55449 0.0609 0.5429
0.53191 0.0213 0.1148
0.20807 0.0255 0.2449
1. 42661 0.0367 0.1127
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Table 4 Paleosalinity table for oil shale in the

southeastern margin of the Junggar Basin

e S A Al e IE B AH 24 0 i
a0 (%) (1075 (1079 Yo
J-1 95 2.15 375.58 251.57 17.54
J-2 50 1. 24 342.74 251. 23 17.50
J-3 163 1.46 948. 97 681. 09 59. 50
J-4 78. 4 1.62 411. 36 290. 67 21.36
J-5 98 2.71 307. 38 193. 94 11.91
J-6 183 2.45 634. 90 412. 05 33.21
PR —— 200%10°
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Fig. 6 Distribution of Boron in the southeastern

margin of the Junggar Basin
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Table 5 The elemental ratios of oil shale in the

southeastern margin of the Junggar Basin

B St S Cu v v N U
Ga Ba Cu Zn Ni  (V+ND  Co Th

4.32 0.55 3.70 0.36 3.19 0.76 2.47 0.45
2.27 0.96 1.95 0. 64 3.17 0.76 1.88 1.60
7.41 1.42 7.40 0.50 3.26 0.77 1.86 0.53
4.13 0.65 3.00 0.48 3.24 0.76 1.83 0.71
4.67 0.78 3. 46 0.46 3.39 0.77 2.18 1.06
9.15 0.72 3.23 0.47 3.63 0.78 1.70 0.72
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