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Accumulation conditions for continental shale oil and gas in
the Biyang Depression

Chen Xiang, Wang Min, Yan Yongxin, Zhang Xinwen, Luo Xi and Zhang Yonghua

(SINOPEC Henan Oilfield Company, Nan yang, Henan 473132, China)

Abstract ;. The AS1 Well in the continental shale reservoir in Biyang Depression reached a peak production of oil
4.68 m’/d and gas 90 m’/d after hydraulic fracturing stimulation, marking a major breakthrough in shale oil &
gas exploration and development in the Eogene continental faulted basins in eastern China. Oil in shale is often
symbiotic with gas. The data gathered from geological experiments, well logging, etc. , are used to analyze
shale distribution, organic geochemical features, reservoir characteristics and sealing conditions of AS1. Results
show that major shale layers within the interval of 2450 —2510 m in well ASI feature in great thickness and wide
distribution of a single layer, high TOC and a R, within 0.57% —-0.72%, indicating that the source rocks are
maturity and in peak hydrocarbon generation. R, Gas logging of shale oil & gas layers show abnormal results and
the logging curve present special features of “3 high points and 2 low points”. Shale layers contain well-devel-
oped micro-pores and fissures, which can be excellent reservoir space. The layers are also rich in brittle miner-
als like quarts, which is favorable for fracturing. After assessment by using the volumetric method, we believe
that the Depression has great shale oil and gas exploration potential ( about 0. 54 billion tons of shale oil &
gas).
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Fig. 1 Tectonic location of Biyang Depression
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Fig.2 Isopach of shale in the Well ASI (2450 -2 510 m)
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Table 1 Statistics of TOC of the shale interval
in the Well AS1

H& B HHE/m  AUBRER, % A BR
ASL 3F ER’® 2450 ~2451 1.59 A EB
ASL # ER*® 2460 ~2 461 4.35 TE  HEB
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ASI 3+ ER*® 2500 ~2 501 2.73 s HE
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Table 2 Vitrinite reflectance of shale in the Well AS1

HEHE/m B H2E R, % S
2 266 ~2 267 ER® 0.570 3
2310 ~2 311 ERX® WA 0. 556 4
2315~2316 ERG WE 0. 641 5
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2 450 ~2 451 ER® & 0.518 6
2 470 ~2 471 ER® W 0. 681 3
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2510 ~2 511 ER® TUA 0.693 10
2 540 ~2 541 ERF TE 0. 707 3
2 558 ~2 561 ER® A 0. 647 6
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2 590 ~2 594 ER® WA 0. 647 5
2 595 ~2 600 ER® TR 0.718 5
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Fig4 Column diagram of x ray diffraction components of shale in the Well Asl (2 450 -2 510 m)
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Table 3 Physical properties from NMR logging inter-

pretation in the Well AS1

HH/m TLEBE , % BEE/(10 7 pm?)
2450 4.50 0. 000 000 861 2
2 455 5.14 0. 000 006 305 0
2 460 2.83 0. 000 000 013 3
2 465 2.83 0. 000 000 033 7
2 470 4.7 0. 000 000 559 3
2475 4.07 0. 000 001 367 6
2 480 6.35 0.000 5359326
2 485 5.19 0. 000 025 213 2
2 490 5.97 0.000 535 932 6
2 495 6.17 0.002 470 877 7
2500 522 0. 000 535 932 6
2 505 5.04 0. 000 219 203 1
EHE 4.83 0. 000 361 000 0
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Fig. 5 Thin section and SEM photos of micro pores and fissures in the Well AS1
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Table 4 Estimated resources of shale oil/gas in the

depocenter of Biyang Depression
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