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High-resolution sequence stratigraphic characteristic and favorable
hydrocarbon accumulation prediction of Sifangtai to Mingshui
formation in the north of Songliao Basin

ZHANG Lei, WANG Ying-min, LI Shu-qing, HAN Jian-hui, ZHANG Xing-tao,
ZHU Yan-he, WANG Gai-yun, YANG Ting

(State Key Laboratory of Petroleum Resources and Exploration, College of Resources and Information,

China University of Petroleum, Beijing 102249, China)

Abstract: According to seismic, logging, core, outcrop palaeoclimate and palacontologic data, synthetic seismogram was
used to demarcate and analyze the area structure evolution characteristic, and using concept and method of sedimentology
and sequence stratigraphy, four types of sequence boundaries were identified including regional unconformity surface,
exposure surface, channel scouring and eroding surface and formation stacking transformation surface, and a new
supersequence boundary SB4 was also divided. The results show that Sifangtai to Mingshui formation in the north of
Songliao Basin finally can be divided into one supersequence group, two supersequences(SSQ1 and SSQ2), six
sequences(SQ1—-SQ6) and seventy systems tracts and the high resolution sequence stratigraphic framework is also
established. The rule of sediment fill and evolution in the sequence stratigraphic framework in the north of the basin is as
follows: In the deposition period of sequence SQI to SQ3, the basin mainly develops fluvial and coastal-shallow lake
facies where provenance’s direction is in the direction of SN along the long axis of the basin, while in the deposition
period of sequence SQ4 to SQ6, the basin mainly develops braid river delta and costal-shallow lake facies where

provenance is in the direction of EW along the short axis of the basin. The basin’s deposit center has also constantly
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migrated to the northwest from the beginning of the Sifangtai formation. Based on the comprehensive research on the
reservoir-cap combination distribution of sequence stratigraphy framework and the conditions of the migration,
accumulation of oil and gas show that sequence SQ1 of Sifangtai formation develops the most favorable reservoir-cap
combination, and the thick bedded channel sand of the lowstand systems tract of sequence SQ1 in Da’an—Xinzhan area
is the most favorable hydrocarbon accumulation area which probably develops structural-lithologic secondary
hydrocarbon reservoir.

Key words: high resolution sequence stratigraphy framework; sediment fill; evolution; favorable hydrocarbon

accumulation; Sifangtai to Mingshui formation; Songliao basin
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Fig.1 Section location and tectonic division of Songliao basin
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Fig.2 Sequence and sedimentary composite histogram of Sifangtai formation-Mingshui formation of north hole of Songke 1 well in

the north of Songliao Basin
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Fig.4 Features of sequence stratigraphy of Sifangtai formation to Mingshui formation of Du56 well to Dashen 2 well in the north of

Songliao Basin
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Fig.6 Map of reservoir-cap combination distribution and migration and accumulation model of favorable play in the north of

Songliao Basin
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