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Geological conditions for shale oil formation in the fourth member of Funing Formation of
Eocene series in Jintan Basin

ZANG Suhua, JING Xiaoming, LIU Zhihua, YIN Yanling

(Research Institute of Exploration and Development, Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210000, China)

Abstract: This study evaluates the unconventional oil and gas exploration potential of the Cenozoic residual basins in southern
Jiangsu, focusing on Jintan Basin. Utilizing a range of data sources, including drilling records, core analyses, logging data, and
laboratory tests from Well-]9, we extensively analyzed the geological features of the fourth member of Funing Formation. These
analyses encompass rock mineral composition, sedimentary characteristics, organic geochemical properties, and reservoir qualities.
Findings indicate that the fourth member of Funing Formation was deposited in a semi—closed to closed saline sedimentary
environment, predominantly characterized by shallow to semi-deep lakes. This member is marked by substantial mud shale
thickness (exceeding 250 m in deep concave zones ), low organic matter abundance (average total organic carbon(TOC) of 1.02%),
and a moderate degree of thermal evolution (vitrinite reflectance (R,) ranging from 0.81% to 0.85%), providing a fundamental basis
for shale oil hydrocarbon generation. Additionally, the presence of fractures and porous shale reservoir spaces, coupled with a high
content of brittle minerals, suggests favorable conditions for the development of complex fracture networks during subsequent
fracturing interventions. Considering the oil and gas shows in existing boreholes, it is posited that the fourth member of Funing
Formation, particularly near the Maoshan tectonic push-over zone, holds medium to low maturity shale oil exploration potential in
southern Jiangsu.
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Fig. 1 Structural zoning of southern Jiangsu region
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Fig. 2 Comprehensive histogram of the fourth member of Funing Formation in Well-]9, Jintan Basin
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Fig. 3 Stratigraphic thickness of the fourth member of Funing Formation in Jintan Basin
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Fig. 4  Organic microcomponents of shale in the fourth member of Funing Formation in Well-J9, Jintan Basin
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Table 1 Geochemical characteristics of source rock in the fourth member of Funing Formation in Well-J9,

Jintan Basin
FH%/m =ik o(TOC)/% (S+8,)/(mglg) SAMWTT A%  DIE (mg/g) T.1'C R /%
981.30 TR e & 1.40 1.59 0.184 106.27 429
1044.10 WK e () 0.68 0.39 0.099 54.09 423
1055.85 IR e 1.08 0.44 0.036 38.36 426
1068.10 IR e 0.92 0.65 68.15 429
1075.10 IR e 1.35 0.86 60.70 430
1081.15 IR e 1.35 0.99 0.309 70.28 430 0.81
1137.00 eSS (A 1.33 0.77 55.69 433
1143.94 IR e st 0.68 0.10 0.050 14.73 435
1155.25 IR 1.55 9.43 0.210 600.29 443 0.85
1162.20 WKt 3.71 31.40 0.210 830.57 447
1172.35 K Jet 0.38 0.07 0.049 16.16 434
1176.77 IR 1.11 3.58 0.016 299.74 443
1193.81 WRBEEH 0.51 0.19 0.087 20.03 510
1195.10 KBV 1.36 0.48 0.087 24.21 373
1197.52 RBATEE S AEY) 0.24 0.04 14.20 522
1200.45 KB 0.13 0.06 34.42 502
1201.14 YRERI¥ = 0.07 0.03 36.99 510
1218.50 KB 0.74 0.22 12.81 524
1222.10 AR 0.87 0.45 0.246 22.57 527

5T, i A PR e VL | B0 °C

max

®2 wIRAMOFHETEHNRERNEGINERASSESIT

Table 2 Organic microcomponents of shale in the fourth member of Funing Formation in Well-J9, Jintan Basin
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Table 3 Results of whole rock X-ray diffraction analysis for the fourth member of Funing Formation
in Well-J9, Jintan Basin

W m  A9E% WRA% BHA % TG % Anfl%

%

BT /% T A% BAA% A% A% Y%

1055.75 13.1 1.1 2.7 4.0 33.7
1044.00 134 1.5 2.7 4.9 24.7
1068.00 17.0 1.5 3.6 4.4 15.6
1075.00 11.6 1.0 2.4 1.3 47.2
1081.00 10.7 1.8 1.7 1.8 46.5
1085.00 5.1 0.6 0.7 2.2 67.3
1 143.80 8.6 1.0 1.9 19.3 36.5
115237 11.7 1.0 4.2 22.6 28.4
115515 254 1.3 3.6 20.1 8.2
1162.15 195 1.3 3.5 38.3 10.6
117230 285 1.6 6.7 17.5 11.6
1176.67 11.0 0.7 53 64.2 8.4
1193.75 9.0 0.8 5.1 74.2

1195.00 33.3 3.7 16.3 18.4 1.6
1197.50 1.5 0.4 2.6 70.3 12.2
1200.41 1.2 1.0 1.2 63.5 1.8
1201.11 1.7 1.0 3.4 66.8 2.0
1208.00 1.6 19.2 22.0 5.1 23.6
1218.46 8.7 0.9 76.6 2.6

122206 0.6 0.9 3.5 83.9 2.7

1.2
1.7
1.7
2.1
1.6
1.6
0.9

6.4 134 2.6 21.8
3.1 16.5 1.0 30.5
2.2 16.8 0.8 36.4
3.6 11.1 1.3 18.4
3.4 10.9 2.4 19.2
4.6 7.6 0.5 9.8
1.2 8.4 0.7 21.5
3.8 10.1 1.0 17.2
0.5 4.7 24.5 11.7
1.3 9.9 39 11.7
1.3 8.7 1.1 23.0
0.5 2.9 7.0
0.7 2.2 8.0
29 4.9 18.9

3.7 0.3 9.0
0.1 8.4 1.2 21.6
0.2 1.1 23.8
0.3 25.4 2.8
1.0 0.9 9.3
0.5 0.9 7.0
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