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Geochemical Characteristics of Trace Elements of Shales and Their Residual Kerogens

from Wufeng-Longmaxi Formations in the Qiliao Section Eastern Chongqing China
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Abstract: In order to investigate the effect on shale gas generation by trace metal elements in shales and their residual ker—
ogens geochemical characteristics of trace elements shales and their residual kerogens from Upper Ordovician Wufeng and
Lower Silurian Longmaxi formations in the Qiliao Section FEastern Chongqging have been studied in this paper. Results
show that most trace metal elements are more enriched in kerogens than in their host shales from Wufeng and Longmaxi for—
mations. REE of shales and their residual kerogens are characterized with the enrichment of LREE and depletion of
HREE with obvious Eu negative anomaly and a slight Ce negative anomaly in their REE patterns. Overall it is believed
that shales of the Wufeng and Longmaxi formations in the Qiliao section was deposited in a weak oxygen depleted or anoxic
hot water environment which caused the high enrichment of V. Ni U in shales.
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2 - ( 107 1974 )
Fig.2  Stratigraphic column of Lower Silurian Longmaxi Formation-Upper Ordovician of eastern Chongging

( modified after Team 107 of Sichuan Geological Bureau 1974)

1
Table 1  Content of trace elements from Wufeng—Longmaxi Formation shale
and their residual kerogen in Qiliao profile of eastern Chongqing (x107°)
Se Ti \ Mn Co Ni Cu /n Ga Ge Rb Sr  Zr Nb  Cs Ba Hf Ta Pb Th U

QLS,[24R 10.5 3079.6 167.0 4439 157 129.1 56.1 100.3 15.8 2.2 1452 825 121.1 144 9.6 17077 3.7 1.2 27.0 160 104
QL-S,/-19R  10.0 3103.4 1827 7285 166 1829 69.1 941 157 2.2 140.0 953 133.0 142 8.9 15786 3.8 1.2 258 159 11.5
QL-S,/-14R 10.3 3468.6 1834 6379 194 1965 66.8 42.8 174 2.3 1549 88.6 197.7 21.0 9.5 16197 53 1.3 37.6 18.1 13.5
QLS|/H1R 8.6 27764 4745 6023 132 2577 57.8 462 155 2.5 1262 41.1 140.0 20.5 8.1 15363 4.2 3.8 333 148 194
QLS8R 6.5 1849.0 302.6 791.1 11.2 2441 448 111.6 10.3 1.8 833 49.2 828 9.1 49 1207.8 24 0.7 20.1 9.5 20.0
QLS53R 83 2432.1 4512 662.7 162 3044 674 107.8 13.4 2.1 111.237.7 1148 11.8 6.8 13828 3.2 09 345 11.9 251
QL-Osw24R 85 21057 1325 7251 140 1816 1003 432 122 26 91.8 19.7 887 103 6.2 10223 26 0.8 545 109 187
QL-O;w20R 4.1 12415 383.0 5821 23 1363 209 207 72 1.5 582 126 543 64 33 879 15 05 21.0 60 6.6
QL-Ojw-14R 157 4994.0 197.9 428.0 5.0 842 81.0 43.1 232 3.0 188.230.5 239.7 31.8 11.3 1397.8 48 1.7 269 235 74
QL-Ojw9R 54 11562 850 12749 63 2304 93.6 253 64 1.4 524 150 413 58 3.1 6662 12 04 57 49 1.7

8.8 2620.7 256.0 687.7 120 1947 658 63.5 13.7 2.2 115.147.2 1213 145 7.2 12947 33 1.2 28.6 132 134

QL-5,/24K 4.0 13022.6 70.0 847.1 466.6 1779.8 1027.2 2259 1.8 156 0.7 7.4 9273 63.2 0.1 2553 244 6.0 407.0 18.0 8.7
QL-S,/H9K 4.7 17626.4 95.6 1068.9 521.8 2237.8 1023.2 281.5 2.4 156 0.6 7.1 850.4 83.8 0.1 1258 22.8 7.9 4357 30.6 14.6
QL-S,/H4K 4.1 13099.1 96.9  744.1 593.9 3002.9 1190.6 232.9 2.6 152 0.5 109 1676.9 694 0.1 357 43.0 6.3 513.6 23.4 135
QLS /HIK 4.3 14671.6 1111.8 1440.0 485.8 4418.6 11349 605.7 3.4 153 1.8 11.7 10450 86.5 0.2 248 26.1 9.2 257.0 25.9 20.1
QL-5,/8K 5.6 17751.1 1977.0 1470.3 424.2 4963.2 1306.3 969.6 4.1 153 0.7 16.7 1630.5 97.1 0.1 234 434 10.1 242.4 41.6 69.9
QLS /3K 55 17404.9 2704.1 1656.3 444.4 5452.8 1168.9 1139.5 3.6 16.1 0.5 15.2 14414 955 0.1 27.3 358 9.9 200.4 359 56.0
QL-O0;w-24K 4.8 14463.4 980.5 3124 1729 1845.2 421.1 408 4.1 168 2.1 249 878.7 875 0.2 136.8 23.6 11.1 145.1 46.9 98.4
QL-Ojw20K  — — — —_ — — — - = = = = — - - — - = - - -
QL-O;w-14K 11.3 42507.8 102.9 6895.0 173.4 1436.8 14429 99.8 3.2 145 0.5 15.0 4368.0 228.8 0.1  49.5 114.1 20.1 378.9 33.5 24.4
QL-0;w9K 7.0 23411.2 196.2 3632.9 252.6 4387.6 2327.3 74.0 4.4 12.8 0.9 10.8 3091.1 122.5 0.3 44.0 822 12.0256.8 10.9 13.7

5.7 19328.7 815.0 2007.4 392.8 3280.5 1226.9 407.7 3.3 152 0.9 13.3 1767.7 103.8 0.1  80.3 46.2 10.3 315.229.6 35.5
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Fig.3 Curve of content of trace elements from Wufeng—Longmaxi Formation shale

and their residual kerogen in Qiliao profile of eastern Chongqing

Fig.4 Average enrichment coefficient diagram of trace metal elements

from Wufeng—Longmaxi Formation shale in Qiliao profile of eastern Chongqing
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Table 2 Geochemical Characterization of rare earth elements from Wufeng—Longmaxi

Formation shale in Qiliao profile of eastern Chongqing

S REE LREE HREE LREE/REEH  §Eu 3Ce (La/Sm) y  (La/Yb) y (Gd/Yb) y Ce yom
QL-S,I24R  168.83 151.07 17.76 8.51 0.57 0.88 3.59 9.50 1.74 -0.06
QL-S,IH9R  183.66 165.64 18.02 9.19 0.59 0.91 3.86 10.55 1.79 -0.05
QL-S,IH4R  237.15 213.61 23.54 9.08 0.55 0.92 3.93 9.68 1.60 -0.04
QL-S,I11R  209.33 186.75 22.58 8.27 0.61 0.90 3.66 9.52 1.79 -0.05
QLS8R 134.93 117.75 17.18 6.86 0.61 0.86 3.29 7.73 1.69 -0.08
QL3R 168.38 145.75 22.64 6.44 0.60 0.87 3.20 6.96 1.61 -0.07
QL-0,w24R  141.96 127.37 14.59 8.73 0.57 0.93 4.76 8.91 1.34 -0.03
QL-0;020R  76.30 68.26 8.04 8.49 0.58 0.82 4.82 9.38 1.33 -0.09
QL-O;w-14R  317.18 289.68 27.50 10.53 0.57 0.85 4.98 11.11 1.38 -0.07
QL-O;w9R  49.4] 44.39 5.02 8.84 0.56 0.81 421 7.79 1.07 -0.10
: Taylor  (1985) ; (x107%) ; 8Eu=2Euy/( Smy+Gdy) 8Ce=2Cey/( Lay+Pry); Ce,., =lg 3Cey/( 2Lay
+Ndy) -
49.41x10°° 317.18x10°°; ( Gd/Yb) 1.07~1.38 1.28,
(La/Yb) 6.96 ~ 10. 55
173.21x107°( Gromet et al. 1984) 8.99; (La/Sm) 3.20~3.93 3.59;
LREE/HREE  8.49 ~10. 53 9.15; ( Gd/Yb) 1.60~1.79 1.70,
LREE/HREE 6.44~9.19 8.06, N

(La/Yb) 7.79~11. 11 ,
9.30; (La/Sm) 4.21~4.98 4.70; SEu 0.56 ~ 0. 58
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Distribution mode of REE from Wufeng—Longmaxi Formation shale

in Qiliao profile of eastern Chongqing

Fig.6 Trace elements and REE indices for redox conditions for

Wufeng—Longmaxi Formation shale in Qiliao profile of eastern Chongqing
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Fig.7 Change rule of U/Th and Co/Zn from Wufeng—Longmaxi

Formation shale in Qiliao profile of eastern Chongqing
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Fig.8 Diagram of Zn-Ni-Co from Wufeng—ILongmaxi Formation
shale in Qiliao profile of eastern Chongging( cited from Cronan

1980; underlying graph cited from Yang Jian 2009)
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