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Fig.1 The structural characteristics and well location distribution in the eastern margin of Ordos Basin

(modified after Ref.[17])
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Fig.2 Field profile characteristics of the top-bottom interface of Shanxi Formation in the eastern margin of Ordos Basin
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Fig.3 Characteristics of lithology interface and logging interface of Well A1 in the eastern margin of Ordos Basin
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Fig.6 The comprehensive map of sequence stratigraphic division of the Shan2 Member of the Shanxi Formation in Well A1

in the eastern margin of Ordos Basin
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Fig.7 High-resolution sequence stratigraphic characteristics of the Shan2 Member of Wells A1.A2.A3.A4 and A5 in the eastern margin of Ordos Basin
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High-resolution sequence division and geological significance of exploration of marine—
continental transitional facies shale in the 2" Member of Shanxi Formation,
eastern margin of Ordos Basin

LIANG Yueli',GE Jiawang'?,ZHAO Xiaoming'?,ZHANG Xi"?,LI Shuxin®,NIE Zhihong®
(1.School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China;
2. Southwest Petroleum University, Natural Gas Geology Key Laboratory of Sichuan Province, Chengdu 610500, China;
3. PetroChina Coalbed Methane Company Limited , Beijing 100028, China)

Abstract: The shale of marine-continental translational facies is characterized by thin bedded layers, various li-
thology and multiple interstratifications. Aiming at the high-resolution sequences correlations of these shales,
we establish a stratigraphic delineation method combining high-resolution stratigraphic sequence and cyclic stra-
tigraphy. Using the data from logging curve-assisted rock cores and field section, the INPEFA curve obtained
from the processing of logging curve and the time-frequency features extracted by wavelet transform, the high-
resolution stratigraphic interface identification and multi-well isochronous comparison of the transitional shale in
the 2" Member of the Shanxi Formation were obtained. Compared with the conventional natural GR, the medi-
um and short-term cycles points of the GR-INPEFA curve can significantly improve the identification accuracy
of sequences interfaces. Wavelet coefficient curves and time-frequency mapping analysis with different scale fac-
tors can achieve the identification and comparison of medium-term and short-term cycle interfaces. Integrated
INPEFA and wavelet transform technology, the 2" Member of the Shanxi Formation is divided into three mid-
term cycles (from bottom to top: MSC1, MSC2 and MSC3) and 12 short-term cycles (from bottom to top:
SSC1-SSC12). The three medium-term cycles correspond to Sha,', Shan,” and Shan,’ sub-members respective-
ly. The short-term cycle are well coupled with the evolution of higher-order sequences and strata development.
Finally, the coupling relationship of high-resolution sequence, mineral composition associated with reservoir
characteristics is analyzed. It showed that SSC1 in lowest part of MSC1 is prone of excellent shale reservoirs.
The medium-term and short-term cycles held significant implications for further stratigraphic correlations and ex-
ploration activities. The technic integration of multi-scale based logging cycles shows advantages for stratigraph-
ic framework construction in a lithologically-complex shale interval.

Key words: INPEFA curve; Wavelet transform; Shanxi Formation; Marine-continental transitional facies
shale; Ordos Basin
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