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Abstract: The Lower Silurian Longmaxi formation shale gas in southern China has achieved scale benefit development, and
the lower Cambrian Qiongzhusi formation is a potential shale gas replacement formation in Diangianbei area. The study on the
geochemical characteristics and paleoenvironment of shale elements has a certain guiding role in the shale gas assessment area
of Qiongzhusi formation. Through systematic tests of organic carbon, main trace elements and rare earth elements of well A in
the Qiongzhusi formation, combined with logging data, the geochemical parameters of the related elements in black shale in
well A are analyzed according to the layer section, and the paleoenvironment and sedimentary model of black shale formation
are discussed. The results show that the concentration of main and trace elements in Qiongzhusi formation is related to then

TOC content in Diangianbei exploration area. The ratio of redox sensitive parameters shows that the whole water body in the
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sedimentary period of Qiongzhusi formation is transformed from hypoxia to oxygen poor to oxidation environment, which is

consistent with the retention degree of water body as shown by the Mo/TOC diagram and Uy, =M, covariant map. The sedi-

mentary period of Qiongzhusi formation in Dianqianbei area is on a passive continental margin. The first section of Qiongzhusi

formation is affected by the hydrothermal action, and the paleoproductivity of the first section is relatively high. The anoxic

paleoenvironment formed by strong retention of water body in the first sedimentary period is the key to the effective enrichment

and preservation of organic matter. The first section is a favorable shale gas exploration section of Qiongzhusi formation in Di-

anqgianbei area.
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Fig.2 Variation characteristics of major element in Qiongzhusi Formation of well A
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Tablel Analytical results of major element in Qiongzhusi Formation of well A

& IR, TOoCc/ Jt 4380 %

i m % S Si0,  AlLO;  Fe,0,  CaO MgO K,0  Na,0  MnO  TiO, FeO  P,0;
JI-T1 2104 0.25 0.20 57.43 12.83 0.92 5.8  2.80 2.79 2.4 0.08 0.69 3.32  0.19
JI-T2 2130 0.25 0.22 59.95 12.14 0.84 563 2.65 253 2,17 0.08 0.65 3.32 0.19
JI-T3 2160 0.22 0.21 5501 1501 1.14 517 3.53 3.42 1.8 0.09 0.73 408 0.19
JI-T5 2190 0.33  0.29 50.29 13.01 1.16 9.13  3.20 2.67 2.53 0.09 0.64 3.45  0.17
JI-T6 2220 0.38 0.42 53.53 12.83 1.60 7.68 2.85 2,60 2.5 0.09 0.64 298  0.17
JI-T8 2250 0.52 0.70 54.06 15.96 2.24 2.78 3.46 3.71 2.65 0.06 0.77 3.78  0.17
JI-T9 2265 0.60 0.55 47.64 11.56 1.61 11.39 2.90 2.46 2.37 0.11 0.62 2.80  0.20
JI-T13 2295 0.71  0.73 45.06 11.95 1.82 11.71 3.07 2.73 2.19 0.10  0.67 2.93  0.20
JI-T15 2325 0.81 0.67 47.85 12.78 2.16 9.58 3.20 2,90 2,20 0.09 0.72 3.13 0.18
JI-T17 2355 0.90 0.85 50.76 14.87 2.71  6.06  3.35 3.27 2,28 0.08 0.75 3.38 0.18
JI-T20 2385 2.40 1.0l 51.60 14.57 2.88 6.42 3.70 3.18 2.06 0.10 0.68  2.68  0.20
JI-T22 2400 4.75 1.34 52,94 13.95 3.49 3.8 2.70 3.26 2.54 0.04 0.66 1.38  0.24
JI-T24 2415  4.32  1.53 59.74 11.45 3.72 2.67 1.99 3.07 2.8  0.04 0.69 0.78  0.23
JI-T26 2430 2.87 1.25 59.91 13.16 3.95 2.69 2.14 3.26 2.6 0.04 0.75 0.92 0.21
JI-T28 2450 2.96 1.61 56.59 12.80 4.00 2.77 1.91  3.37 3.58 0.03 0.81 0.88  0.20
JI-T30 2470 4.91 1.84 58.59 10.19 410 3.06 1.92 2,71 271 0.03 0.61 0.43 0.19

S 1.70  0.84 53.81 13.07 2.40 6.03 2.8 2,99 247 0.07 0.690 2.52 0.19
JLE I 58.10 15.40 4.02  3.11  2.44 3.24 1.30 0.12  0.65 0.17
2.2.2 WELE Cr Co Fll Ni 7E5% = Be7 i, 3% —BeMs —Bosg 46
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Table 2 Analyses of trace element in Qiongzhusi Formation of well A

. BB R TR 4107 LR
[218]

2t - . . U/ N/ V/ v/ Baxs/
WS v € N Th U Mo Rb St Zr Ba ™o e Ny POPr
JI=TI 106,61 65.99 13.95 32.63 12.20 3.15 1.9 10115 161.19 19488 5850.75 0.26 2.34 1.62 0.77 0.2 5337.21
JI-T2 99.09 65.83 12.76 31.55 1195 2.97 1.57 93.40 167.40 212.61 S5106.85  0.25 2.47 151 0.76 0.3 4620.61
JI-T3 139.14 8181 16.80 43.18 13.73 3.43 157 109.74 154.80 174.02 4629.55 0.25 2.57 1.70 0.76 0.23 4028.53
JI-TS 116,96 69.01 15.31 34.40 10.76 2.93 151 101.19 264.87 15418 683115  0.27 2.25 1.69 0.77 0.31 6310.20
JI-T6 12290 70.85 14.46 35.56 10.58 3.07 1.8 93.26 239.31 15712 S5407.85  0.29 2.46 1.73 0.78 0.33 4894.19
JI-TS158.36 100.17 19.27 54.41 12.88 3.61 3.96 98.96 151.83 162.58 8146.95 0.28 2.82 1.58 0.74 0.39 7507.74
JI-T9 168.30 75.06 15.44 4524 9.85 5.19 3.66 89.51 363.96 139.00 7325.65  0.53 2.93 2.24 0.79 0.43 686295
JI-TI3 20340 78.41 17.19 49.83 10.03 5.45 2.98 97.11 441.00 137.46 10976.35  0.54 2.90 2.59 0.80 0.50 10498.06
JI-TIS 168.89 83.05 19.00 50.77 9.71 6.12 473 10176 368.24 158.09 6590.35  0.63 2.67 2.03 0.77 0.39 6078.70
JI-TI7 198.41 95.80 20,40 53.57 1146 5.61 5.39 96.35 251.78 153.91 4891.85  0.49 2.63 2.07 0.79 0.39 4296.44
JI-T20 43142 95.26 20.79 86.54 10.48 16.63 20.75 10115 204.17 143.09 4444.65  1.59 4.16 4.53 0.83 0.44 386111
JI-T22 329.09 89.75 20.64 137.47 11.96 35.89 48.73 106.61 216.86 139.79 7906.15  3.00 6.66 3.67 0.71 0.48 7347.74
JI-T24 27036 73.01 16,54 98.41 10.48 32.51 43.25 90.41 212.90 152.86 9978.75  3.10 5.95 3.70 0.73 0.5 9520.10
JI-T26 29849 92.61 16.37 111.22 1195 28.52 44.00 102.43 200.21 181.46 4504.85 2.39 6.79 3.22 0.73 0.40 3977.83
JI-T28 136.08 85.86 17.64 65.44 12.50 18.97 25.94 93.26 223.02 218.94 12438.35 1.52 3.71 1.58 0.68 0.50 11925.70
JIT30 40874 80.73 16,34 109.06 9.7 33.06 45.40 90.13 240.39 144.85 11178.45 3.38 6.67 5.06 0.79 0.56 10770.60
TH(E 209.76 81.45 17.06 64.95 11.27 12.94 16.08 97.90 246.99 164.05 7263.03
T4 130,00 100.00 19.00 68.00 12.00 3.70 300.00 580.00

. DOP, = (56/64)w(S) /w(Fe) , 2 56 F1 64 535 N LA Fe A1 S JCZ M JFE T it ;0 (S) BTN BB T 4 2058, % ;w (Fe ) SHFE i
i Fe MR, %, Baxs=w(Ba FEEL) —w( ALFESH) (Ba/AL) pyas , 2o w( Ba FEER) Flw (ALKESD) 20519 RS 5 AP Y Ba A1 AL B9 5
JREE 10705 (Ba/ Al pyas 45 K il B R0 BT Hh G 3 (0 E A, A M 0..007 7,
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Fig.3 Variation characteristics of Al-normalized trace elements(x10™*) of Qiongzhusi Formation in well A
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Table 3 Analyses of REE of Qiongzhusi Formation of well A
TR R 107

e (w (I (o

55 m ' , ) I I LREE/ Yb)y Sm)y Yb)y
La G P N Sm E G T Dy H E T Yb Lo Y REE LREE HREE HREE

JI-TL 2104 3799 73.67 8.56 3225 6.41 1.8 5.8 0.95 529 103 313 0.49 3.08 047 3170 21270 160.69 52.02 3.09 L19 106 L13 130 0.8
JI-T2 2130 3292 6492 7.77 29.75 631 173 575 0.93 512 LOL 285 0.45 282 0.44 29.15 191.92 143.39 48.53 29 L13 0.93 L2 126 0.8
JI-T3 2160 40.27 80.22 9.67 37.22 7.02 1.83 6.27 1.00 5.5 110 3.2 0.50 3.25 0.49 3136 228.91 176.23 52.68 3.35 L.20 L1.02 LI5S 121 0.8
JI-T5 2190 30.88 60.27 7.18 28.05 5.43 175 545 0.83 458 0.88 272 0.42 265 043 2680 17836 133.57 4479 298 L13 L0l L2 L4 0.8
JI-T6 2220 33.57 64.62 7.62 29.13 5.51 166 5.46 0.81 472 0.92 266 0.41 266 0.41 2689 187.03 142.10 4493 316 122 108 L2 132 0.8
JI-T8 2250 34.80 60.17 8.12 3179 6.30 18 5.39 0.87 4.8 0.95 2.8 0.46 295 0.45 2898 190.82 143.04 47.78 2.9 L14 0.9 L09 140 0.78
JI-T9 2265 26.09 50.37 6.26 24.53 522 1.68 5.30 0.78 448 0.91 264 0.42 256 0.40 2079 158.42 11415 4427 258 0.9 0.8 123 140 0.86
JI-TI32295 27.63 52.97 6.49 25.90 5.42 219 5.8 079 459 091 264 042 263 042 27.60 166.46 120.60 45.86 2.63 1.02 091 133 L71 0.8
JI-TIS 2305 2449 46,92 5.76 2321 5.05 172 494 079 478 094 280 0.44 268 0.42 28.01 152.97 107.15 45.81 234 0.8 0.860 110 L35I 0.8
JI-TI7T2355 22.86 43.41 5.66 2297 5.35 167 5.06 0.8 500 101 3.02 047 299 0.47 30.75 151.55 10192 49.62 2.05 0.74 0.76 10l L4 0.83
JI-T20 2385 57.45 106.62 12.41 45.08 7.70 181 7.17 1.02 520 100 3.0 0.46 299 0.46 30.94 283.30 231.06 52.24 4.42 1.86 133 14 107 0.8
JI-T222400 32.60 $9.82 7.51 28.48 5.57 L75 5.1 0.81 458 0.94 273 041 269 0.41 20.55 182.95 135.72 47.23 287 117 L0 L13 L4 0.8
JI-T4 2415 30,46 57.72 679 26.08 5.11 190 477 0.73 417 0.82 249 0.39 242 0.37 26,49 170.70 128.06 42.64 3.00 122 106 118 169 (.87
JI-T262430 3401 61.32 7.75 29.83 5.72 158 5.40 0.87 49 100 3.0 046 2.88 0.44 3177 191.00 140.21 50.79 2.76 1.14 106 L12 125 0.8
JI-T282450 36.77 63.92 8.52 3233 6.37 237 5.8 091 497 103 3.07 046 297 0.46 32.58 202.58 150.27 52.31 2.87 120 LO3 L18 L0 0.79
JI-T30 2470 30.19 52.57 6.78 26.12 5.17 2.00 5.03 0.77 447 091 2.64 041 243 039 30.69 170.57 122.83 47.74 257 120 L04 123 L72 0.8

THE 3331 6247 7.68 2.5 5.85 1.83 5.5 0.8 483 096 2.8 0.44 279 0.43 29.33 188.77 140.69 48.08 2.91 L15 100 119 143 0.8
JETAR 32.00 73.00 790 33.00 570 124 520 0.85 5.80 104 340 0.50 3.0 0.48 30.00 200.21
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Table 4 Element discrimination parameters in

redox condition

U BB L
FIHIS A R o AR
J¢ H,s,0.42~0.75
DOPs & H,S,50.75 <0.42

V/(V+Ni) >0.54 0.46~0. 60 <0.46
V/Cr >4.25 2.00~4.25 <2.00
Ni/Co >7.00 5.00~7.00 <5.00
U/Th >1.25 0.75~1.25 <0.75
Ce/la >1.80 1.50~1.80 <1.50
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