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Geochemical characteristics of rare earth elements in
Lower Cambrian black shale in Southeast Qian
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Abstract: The abundances of rare earth elements (REE) of the black shale on the slope facies from Lower Cambrian in
Sansui and Huangping were measured by using inductively coupled plasma mass spectrometry (ICP-MS). The results
show that the total REE content is 68.28 X 107°~252.00 X 1076, the average one is 133.16 X 1076; the ratio of ZLREE to
YHREE is 2.38-5.70, which shows that LREE are relatively more intensive than HREE. dEu=0.49—-0.75, which shows
that the deposition temperature is below 250 ‘C. 6Ce=0.34—0.85, which reflects that a rock deposits under the condition
of relatively hypoxic sea. The ratio of rock (La/Sm)y is between 1.77 and 3.31, which represents that it has added with the
materials from deep resource. The chondrite normalized patterns of black shale incline to the right, the North American
shale normalized REE patterns of siliceous rocks are nearly flat or left. Combined with the discrimination diagrams of
La/Ce and La/Yb-REE, the black shale of Southeast Qian formed in a dry, hypoxia and shallow sea, with the participation
of some hydrothermal fluids in the formation process.
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Table 1 Chemical component of black shale of Lower Cambrian series of Southeast Qian (mass fraction, %)
i Si0, ALO; Fe,0, FeO TFe CaO MgO MnO Na,0 K,0 V,0s S C
B 71.5 10.3 2.46 0.77 232 022 0.79 0.01 0.13 2.13 0.89 0.24 2
AT 68.5 12.2 1.53 0.58 152  0.61 0.39 0.02 0.10 0.89 0.64 5.5 2.7
=7l 64.7 9.9 3.87 094 344 0.26 0.66 0.02 0.33 2.56 0.62 0.5 5.7
i 61.3 6.4 3.02 .34 3.15 424 0.83 0.03 0.3 2.14 0.37 2.9 9.4
Rt 54.4 12.6 10.5 1.01 815 3.60 0.83 0.02 0.10 1.83 0.63 0.76 23
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Table 2 REE of black shale of Lower Cambrian series of Southeast Qian (mass fraction,lO*)

e La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
-3 172 329 491 157 6.17 116 135 036 203 062 145 019 134 0.21
— Al 142 180 427 178 332 056 3.66 042 221 057 145 022 145 0.21
M2 206 263 658 269 828 152 10,6 1.18 572 141 406 057 3.66 0.52
— -3 46.8 506 134 583 161 208 230 323 179 483 11.8 180 10.6 1.45
—M-4 212 160 579 258 776 203 203 140 833 248 6.65 1.08 6.96 1.04
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Table 3 Characteristic value of REE in black shale of Lower Cambrian series of Southeast Qian

IiH YREE/10® ILREE/10° XHREE/10° 3ILREE/THREE (La/Yb)y (Tb/Yb)y  dCe JEu
- 100.84 81.14 19.69 4.12 8.49 1.04 0.85 0.54
=1 68.28 58.09 10.19 5.70 6.45 1.11 0.55 0.75
=2 117.81 90.11 27.70 3.25 3.72 1.24 0.53 0.75
=3 252.00 177.38 74.62 2.38 291 1.17 0.48 0.49
=4 126.88 78.63 48.25 1.63 2.01 0.78 0.34 0.66
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