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Abstract: To establish a stratigraphic benchmark for the Carboniferous-Permian formation, Well Daji 70 was deployed and
drilled in the Daji area on the eastern margin of the Ordos Basin. This well cored a total of 189 m from 1 843.27 m to
2 032.27 m, achieving a 100% core recovery rate. Through centimeter-scale detailed core description, multi-scale CT

scanning, geochemical testing and analysis, combined with geophysical response characteristics, an isochronous stratigraphic
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framework for the Late Carboniferous to Early Permian on the southeastern margin of the Ordos Basin was constructed. This
clarified the spatial configuration of sedimentary systems, laying the foundation for sedimentary environment research. It
revealed that the No. 5 and No. 8 coal seams, as well as thin coal seams such as No. 4 and No. 6, are dominated by semi-
bright to bright coal with a highly developed natural fracture network (fracture porosity 1.17%—1.19%), effectively
supporting the understanding of reservoir formation characterized by “high gas content, high saturation, and high free gas.”
Additionally, five sets of high-quality shale intervals were identified in the Benxi Formation to Shanxi Formation, providing
direct geological evidence for breakthroughs in transitional marine-terrestrial shale gas exploration. The establishment of the

”

“Tron Pillar” in Well Daji 70 not only directly verified and supported the exploration breakthrough of deep coalbed gas in the
Daji block but also revealed multiple shale gas replacement layers, offering critical geological evidence and decision-making
support for efficient exploration and development in the Ordos Basin.

Key words: Ordos Basin; “Iron Pillar” project; continuous coring; coalbed methane; shale gas; geological significance; petroleum

geology.
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Fig.1 Schematic diagram of three-dimensional accumulation model for unconventional natural gas in coal measures of eastern

Ordos Basin (modified after Yang ez al., 2015)
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Table 1 The development characteristics of the coal seam in Well Daji 70
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YR A 1.23% AR B BT W B AW AE A K

IR 2 A 2 B R SR I A iR 8904,
TGt 6 R PR AR R T R Sl i /N L
Nl = W o T o 1 B 7N o TR = I B
TUOEPE KRB, B 1 )2 i W FE P
PRI 9 B R 4.72 45 /om®, 1 2448 K 1.08%.

THEBE B R RN 67%, st
W TR R T A 6H N 2 2K R A R
BAL, BB Y REAERENEAR B
RN TN Ao =1 e - S R
0= W s o SO o W Ny L A 8 BN
B, T 2 & B A AR N R e
BE R 1.53 45 /em®, - ¥ 24 48 K 0.90%.

QML 2 B MR 2 Y & A T 48%0~88%0
DL s 0 s B Ol R O B s L 8E
FRBEKEIKRE 2 LEAKEMEEH)
] ) 24 B K7 O R OB 5C I 24 BRI
2P T Ny B o = I = A B N N
B B M e B LI R WA B B AR L
HEERm, WO ESAER TR PR %
W R 2.83 % /em’, B RLEE R K 1190, B
BB R A — O A A ]

Of M2 Sk M 2, B R 2 A RS
92% , NG R BRIKE T, LKA E AR
hE LR B By R, R E R
LT E B K KRB, )2 R
TR B AR R Y R Y
Z4 0% B N 1.97 45 /em®, I R85 R Jg 2.40%.
AR, 45 .65 74 95 WM Z B kB R E
SR SN = R = ) e e O
23 EBRERZNER

R ik — 3R B4 R G A ) T B R AT
23 [A) , [F) -t VR Ay 338 37 0 0 R M52 A0 4 T AR
YEH T2 R CT 314 (Ll CT+ oK CT) R
PEAT AL 2SS R HF ST X2 2B 2 7 O A
B4, Ryl B AR TR B AR A ) S S AE RS
WIE S S R R IR R AR R
BN BB AR S B - R R DR ARG B
RSP CRRA IR ) (B0 YRR L
PR R, DT Ay U0 2 A7 B 3 A ) ) 25 ) 5
PR $E R TR R I 2 SR T K 10 G B 5 0y 1w (A
9). 38 1 X A H 4 BRI & B, S SRS U
R A3 B e 2 A B IE A G OC R B A AR B
(35 TR 52 | S 0% T R B 0 W 1 ik, i )2 6 Tk K



57

B HE% R S A Mk T 70 R ek T S M R X o155

I 2 T, 0 AT 2 1) O A [ 2 U Ay
Hh B DR T — O, P AR R (R B
HRE W AR WK EL M, A B R
B e MR BRR T hAE 2T MI R WELR B
5 A TG RN SR 2 [ 5 T e A B A
Bk MR H 2 9, R BB B R L. B
R B ERE S EEZ R T R
i, B BRI e LI A 2

3 U o AR Akl B A

KRE 10N BRI RGRE AR —SFRZKE
AR2BE ARTE CK1B 2R 1 2" Bk 5 &
BRI TUA 2B 7R )2 )P M2 AR R AT 58T
FHYIRE TWGZ P T2 e 1K ] 2R B e Il
U6 R K R OK B R R E , B R A
FE L 2° W B BAR—BE (3 2) , 07 B R B 3K 50 m.
3.1 TIEH YA THE

X BTG (XRD) &5 0 W i 45 R B,
KRETOHA K- ZEBRIAMHZT WA RE L,
AFZBETYH I ERAEHR2ZR(EI),
oMK ERT Y& ERS, RRET Y S
WAL, ARG WA s S ERIE T R LT
30.8%0~93.4% , ¥ ¥ {H 73.3%; A ¥ 0.3%~
60.6% , 318 21.3% ; BT 0~10.8% , F H1H
2.8% 3 B 0~9.1% ,F¥H 1.2% s K A 0~
15.2% , F ¥ 18 1.6% ; 7 fit 1 0~1.4%, F ¥ 4
0.15% ; Hefb 09 0.2% ~1.2% , F ¥ {8 0.7%.

G b, R 2 B2 9 & i LA I 4
BRRE R 2B VAR L0 W& BN T 54.5%~
66.2% , M ¥ 35 B A T 33.8%~45.5%, F ¥
39.0%. A 1B Fh + 04 & i 59.2%~69.7% , Mt
&8N T 30.3%~40.8%, F- ¥ {4 33.8%6. K 1 B 1L
HE LY AR 33.1%~55.5%, M Tk 1E BN
44.5%~66.9% ,F Y18 58.1%. 1l 2° W B v #+ & +
Wi 41.1%6~98.0%, ME M8 £/ T 2.000~
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32 TEEHEBE

VU A AR 3 2 DUE AU 2 DA B9 kil 4i0kL
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SR AL ARB R AR -1V 4 T LR
T 03%~7.9%,F¥EH K 23%, BEEN T
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Table 2 Distribution layers and thickness of shale in Well Daji 70

KEEB AT B A —Bt K1+K2B 11 2° . Bt 1y 202 By
LRI B (m) 2012.87~2018.90 1 996.48~2 004.97 1 956.23~1 982.20 1933.20~1 956.23 1.898.65~1904.37
VU (m) 6.03 8.49 6.53 19.16 6.70
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Table 3 Mineral composition (%) and total organic carbon (TOC, %) of shales from Well Daji 70

BEIE DR S FaE A A Y Wk BlgkeT  &4ana Loy TOC FHTOC
(m) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1.883.87 1 44.3 4.4 0.0 1.2 0.0 0.8 0.0 49.3 0.55
12! 0.43
1887.97 2 36.4 15.2 0.0 0.4 0.0 0.4 0.0 47.6 0.30
1918.07 3 34.8 1.8 0.0 1.9 0.0 0.7 0.0 60.8 2.86
1919.27 4 22.4 0.6 0.0 0.4 4.6 0.4 0.0 71.6 8.68
1919.67 5 26.6 0.8 0.0 0.4 5.0 0.6 0.0 66.6 9.63
1927.47 . 6 46.3 1.2 0.0 0.4 2.9 0.7 0.0 48.5 1.64
1927.87 2 7 54.4 0.9 0.0 2.7 0.6 0.3 0.0 41.1 1.63 oz
1934.97 8 1.4 0.0 0.0 0.0 0.0 0.4 0.2 98.0 2.36
1935.77 9 1.0 0.0 0.0 0.0 2.3 0.6 0.2 95.9 0.74
1952.30 10 33.3 0.0 0.0 0.0 0.0 0.6 0.0 66.1 4.66
1955.47 11 37.4 0 0 0 11.3 0 0 51.3 4.25
1957.40 X1 12 42.6 0 0 0 1.9 0 0 55.5 0.18
1961.43 N 13 52.1 0 0 0 0 0 0 45.6 0.29 1.68
1971.83 - 14 63 0 0 0 3.9 0 0 33.1 1.24
1973.57 15 39.1 0 0 1.6 8.4 0 0 50.9 2.48
1994.35 16 11.7 0.7 0 9.1 1 0 0 77.5 1.41
1.995.49 17 12.5 0 8.4 6.6 2.8 0 0 69.7 2.22
2000.29 18 19.5 1.3 0 0 10.2 0 0 67.8 1.39
2 000.56 *1 19 14.9 0 0 9.9 0 0 74.1 3.58 2.40
2000.99 B 20 18.6 1.1 0 12.5 0 0 66.5 3.96
2005.07 21 31.5 0 0 4.3 2.8 0 0 59.2 1.35
2013.04 22 29.4 2.2 0 1.6 6.7 0 0 59.6 2.91
2013.82 23 31.2 2.9 0 8.6 0.9 0 0 55.5 4.81
2014.40 2 24 31.4 3.8 0 8 1.4 0 0 54.5 3.14
2015.06 & 25 22.2 2.6 0 7.2 1.2 0 0 66.2 2.22 3.04
2015.60 26 28 2.1 0 5.7 1.2 0 0 62.6 2.41
2016.29 27 22.2 2.6 0 7.2 1.2 0 0 66.2 2.63
Hfgﬁffg(f/; B R AT 0.002~0.125 pm?, *F 15 0.0275 pm*; 4% 1
o

O b4

100% , , , 0
0 25% 50% 75% 100%
WLy e

10 R 7O AR AL KRRt | Ll v 20 o0 5 AH A 2 18 i
Fig.10 Shale facies classification chart for the Benxi,

Taiyuan, and Shanxi formations of Well Daji 70
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Fig.11 Core characteristics of the Benxi Formation
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Fig.12 Core characteristics of the Taiyuan Formation
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Fig.13 Core characteristics of the Shanxi Formation
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