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Fig.1 The location of the study area (a) and the sequence stratigraphic comprehensive column map(b) of the Benxi

Formation in the Ordos Basin
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Table 1 Analysis and test results of element content of Benxi Formation in Well Q36

e B Ll i TOC FRIUESR/% R ICE /107 N Sl . Ca0/(ALO,
¥ /m /% SiO, ALO,K,0 CaOMgO Sr Ba Th U Rb  Zr +MgO)
Q-16 2801.43 e 2.91 56.43 22.39 1.34 0.12 0.34 170.56 139.98 18.5 2.94 52.33 119.47 1.22 6.3 0.438 0.92  0.005
Q-15 2805.68 HE 92.6 1.21 2.89 0.151.35 0.04 64.93 19.32 2.75 0.35 0.17 23.93 3.36 7.82 0.007 0.81  0.461
Q-14 2810.09 # 92.8 3.31 5.03 0.17 0.52 0.05 47.93 12.13 6.47 1.28 0.33 75.14 3.95 5.05 0.004 0.87  0.103
Q-13 281337 Y 22.7 24.72 22.2 0.44 0.07 0.14 76.27 91.9 21.64 69.28 11.63 338.78 0.83 0.31 0.034 0.96  0.003
Q-12 R 2815.70 Je4+ 7.29 39.78 24.55 0.88 0.78 0.28 229.12 163.71 31.43 71.87 39.09 327.35 1.4 0.44 0.119 0.94  0.031
Q-11 2819.10 Y% 0.2 56.76 22.71 2.52 0.09 0.51 93.72 183.76 26.85 7.97 140.93 171.53 0.51 3.37 0.822 0.88  0.004
Q-10 2821.81 Jé4 1.93 40.58 24.23 1.57 0.1 0.37 103.14 196.69 19.72 6.67 76.46 85.54 0.52 2.96 0.894 0.92  0.004
Q-9 2824.39 Y4+ 8.5 32.16 23.56 0.82 0.35 0.24 145.88 117.98 19.46 25.04 35.14 68.34 1.24 0.78 0.514 0.94  0.015
Q-8 2826.36 Y4 0.35 59.6 24.72 1.61 0.53 0.48 103.77 182.66 19.74 2.95 71.64 107.27 0.57 6.68 0.668 0.91  0.021
Q-7 - 2829.24 Y5 0.34 60.91 24.48 1.55 0.38 0.42 143.36 174.43 19.34 2.75 68.76 126.55 0.82 7.03 0.543 0.91  0.015
Q-6 2831.62 4 1.79 51.1 20.78 1.33 0.5 0.5 91.48 162.72 12.76 2.32 56.25 95.38 0.56 549 0.59 0.91  0.023
Q-5 2834.25 Y4+ 5.16 44.48 35.55 1.91 0.15 0.6 178.98 238.68 24.28 8.5 85.74 147.58 0.75 2.85 0.581 0.93  0.004
Q-4 283540 g4 0.4 40.79 33.91 0.33 0.16 0.14 402.94 58.36 46.06 12.79 2.39 334.92 6.9 3.6 0.007 0.98  0.005
Q-3 —_— 2836.70 e 0.32 44.82 37.29 0.41 0.07 0.2 162.45 41.01 61.57 17.59 6.07 405.59 3.96 3.5 0.015 0.98  0.002
Q-2 2838.16 Jg# 0.57 41.04 34.23 1.25 0.21 0.45 165.78 73.86 61.78 13.59 28.6 324.03 2.24 4.55 0.088 0.95  0.006
Q-1 2840.81 Y4 0.28 47.98 29.63 4.86 0.58 2.86 283.72 271.96 138.67 52.04 119.58 553.89 1.04 2.66 0.216 0.83  0.018
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Fig.2 The cores and thin sections of typical shale facies in Benxi Formation in eastern Ordos Basin
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Fig. 7 Comparison of quartz content (a) and clay content (b) in key profiles
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DU IR AR (LA .

AR 2 BUCRUK R R AR 22 5 (R 2) 8 E
HI T Sr/Bafl @ T R 3.66 Gl HI B ) L 0.75 (174
B) .0.97 (&4 Bt ) s M115 3 Sr/Bafti b 1.71.1.39.,
1.68; Q36 Jf Sr/Bafh 73 4| 24 3.54.0.68.0.95,2 1 JF
Ko 1A 3 05 30 T Sr/Ba (i 349 5w 70 I BE Sk s K I
IR 98 B A B A 2 B K — K BB, B Sr/Ba
(EE I T S = SR AN = B | B =15 R E 3

3 (&1 6) .

W AR R S8 (Th/U) R, & A5
XA R 4] 4 B )2 3T 5 45 R A 78 1.15~5.51 2
], ¥ /N F 8(Th/U<<8 /R I A B ), 15 m AR 4
BEARAL T — TR R B (R 2) .

AU ST, 3 Boh 2l K IR A2 4
B & 9% 3 (&1 6) : Q36 H M 115 H- 5 #7 F i1] 1 A %
A KRN F b 5 85 1 5 e B (Rb/Zr 5
KR EA AR, BEIT 24~ 3 2T K 1A~ i
¥I2: 05 T A ) 9 0 2 0 AR 1) B B Rb/Zr AR AL FL A
524 F T I K 1A 0 v LA RR IR R
XK Z (F6) .
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Table 2 Geochemical indicators and mineral content of key wells and profile

T /9 Hh )2 AR/ % FHEER/% Sr/Ba Th/U Rb/7Zr
e 6.9~47 43.1~87.5 0.51~1.24 0.31~6.3 0.03~0.89

BB 27.6(8) 58.1(8) 0.95(6) 2.36(6) 0.47(6)
R 1.2~52 47~97.3 0.56~0.82 2.85~7.03 0.54~0.67

Q36 % MR 31.8(4) 65.4(4) 0.68(4) 5.51(4) 0.6(4)
T 0 87.9~99.2 1.04~6.9 2.66~3.6 0.01~0.22

B B 0(4) 93.2(4) 3.54(4) 3.58(4) 0.08(4)
8~57 32.3~88.5 0.64~2.5 1.98~4.97 0.16~0.96
B TR e e

30.6(11) 59.9(11) 1.68(5) 3.43(5) 0.59(5)
— 8.6~37.1 61.8~90.7 1.13~2.21 1.55~3.31 0.34~0.82

M1153 e 24.9(7) 72.2(7) 1.59(6) 2.57(6) 0.46(6)
—_— 2.3~48.6 44.1~96 1.17~2.87 1.69~4.43 0.1~0.82

B B 12.8(7) 79.1(7) 1.71(7) 2.86(7) 0.3(7)
; 32~69.5 29~56.9 0.09~1.61 3.21~6.78 0.37~1.01
AR B — — —

54.3(12) 41.5(12) 0.97(12) 4.54(12) 0.58(12)

- - 66.1 31.4 0.75 1.15 0.07
66.1(1) 31.4(1) 0.75(1) 1.15(1) 0.07(1)
T 1.4~6.9 31.6~97.8 2.18~5.15 2.47~3.02 0.06~0.16

W B 1.2(2) 15.3(2) 3.66(2) 2.75(2) 0.11(2)

. 6.9~47  dm/ME — KA
27.6(8) I (BRSNS
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Fig. 8 Histogram of the distribution of sedimentary facies

and TOC of Benxi Formation mud shole
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Fig.9 The depositional models of Benxi Formation in Ordos Basin
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AR Y S E U AR T B, i R I 2 teristics, main challenges and future prospect of shale gas[J].
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Geochemical characteristics and sedimentary environment of Carboniferous Benxi

Formation in eastern Ordos Basin
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Abstract: Benxi Formation of Carboniferous in the Ordos Basin has unconventional energy sources, and its sedi-
mentary environment is complex and interactive. Therefore, through the analysis and testing of core samples of
typical wells in eastern Ordos Basin, based on the observation of core samples, this study reveals the paleocli-
mate and the palaleobathymetry environment of shale in Benxi Formation, and discusses the control of sedimen-
tary facies characteristics on the shale development. The results show that the salinity of the palaeobathymetry
of Benxi Formation gradually decreases from smaller to bigger, and the salinity of the coal seam water at the top
of Hutian Member to Jinci Member gradually changes from saline water to saline water reclamation; redox sen-
sitive parameters( Th/U)of Benxi Formation decrease first and then increase from lower to upper. Hutian Mem-
ber, Pangou Member and Jinci Member are anoxic environment, oxygen poor anoxic environment and weak re-
dox environment, respectively. The study of ancient water depth(Rb/Zr)shows that the ancient water depth of
Benxi Formation changes periodically from lower to upper, and then gradually back to lower again; CaO/
(Al,O,+MgO), CIA and other paleoclimate indicators reflect that Benxi Formation has a hot and humid cli-
mate. We compared the mineral composition and lithologic combination characteristics of the mud shale under
different sedimentary backgrounds of Benxi Formation in eastern Ordos Basin, and further divided the facies in-
to swamp deposit, lagoon-tidal-flat-barrier island mixed sediments, and lagoon-tidal-flat-barrier island-swamp
mixed sediments were developed in Hutian Member, Pangou Member and Jinci Member respectively.
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