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Fig.2  Cross-well sequence stratigeaphic framework of Qingshankou Formation in Qijia area Songliao Basin
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Table 1 Sedimentary characteristics of Sub—and Micro-faceis of shallow-water delta in Qingshankou

Formation of Qijia area Songliao Basin
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Fig.3 Sedimentary structures and sedimentary sequence of subaqueous distributary channel of delta front in Qingshankou

Formation in Jin 56 well of Qijia area Song liao Basin( Depth 1 650.7 ~1 656.6 m)
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Fig.4 Sedimentologic map of shallow-water delta of SS3 in the lower part of Qing I member of Qingshankou

Formation in Qijia area Songliao Basin
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Fig.5 Sedimentary model of reticular shallow-water delta in humid climate of Qingshankou Formation in Qijia area Songliao Basin
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Fig.6 Sedimentary model of branchlike shallow-water delta in arid climate of Qingshankou Formation in Qijia area Songliao Basin
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Fig.7 A stratal slice from the upper part of Qing [ member

of Qingshankou Formation in Qijia area displays the typical
sedimentary geomorphology of shallow-water delta.

Red amplitude ( peak) indicating high-velocity sand-prone

facies and Black amplitude ( trough) indicating low—velocity

mudstone—prone faceis; the number beside wells indicating

the thickness of distributary channels ( m)
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Sedimentary Characteristics and Seismic Sedimentologic Responses of

Shallow-water Delta of Qingshankou Formation in Qijia Area Songliao Basin
ZHU Xiao-min' ZHAO Dong-na' ZENG Hongdiu> SUN Yu'
ZHU Rukai® HUANG Wei' ZHU Shi-fa'

(1. China University of Petroleum ( Beijing) Beijing 102249;
2. Bureau of Economic Geology Jackson School of Geosciences The University of Texas at Austin Texas 78712;
3. PetroChina Research Institute of Petroleum Exploration & Development Beijing 100083;
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Abstract: Under the guide of modern sedimentology and seismic sedimentology combined with the comprehensive a—
nalysis of core data from more than ten wells and geophysical data Qingshankou Formation is divided into 3 long-term
cycles and 6 medium-term cycles in Qijia area Songliao Basin. The 3 long-term cycles SQ1  SQ2 and SQ3 corre—
spond to the members Qing I Qing II and Qing Il and the time scale of medium-term cycle is about 0.5 ~
1.5 Ma with thickness ranging from 45 m to 116 m. Shallow-water delta which consists of high-maturity fine-grained
sandstone is mainly developed in Qingshankou Formation and erosion surface reflecting stronge flow action parallel
beddings and long—scale cross beddings are well developed. Distributary channel sandstone is well developed in the
shallow-water delta sedimentary system with single channel thickness about several meters. The accumulative thick—
ness of distributary channels can reach to tens of meters with a large distributing area extending to the center of lacus—
trine basin over tens of kilometers. The development of subaqueous distributary channel of shallow-water delta is
closely related to the base level ( lake level) change. In the early stage of rising semi-eycle and the late stage of fall-
ing semi-cycle the fluviation is significant and the channel sandstone which can extend towards the center of lacus—
trine basin more than 50 kilometers is well developed with large accumulative thickness of compound sandbody ( 17
~28 m) and high sandstone to strata ration (78% ~88%) . In the late stage of rising semi-eycle and the early stage
of falling semi-cycle the lake level rises and the fluviation becomes weak resulting in the extending distance of dis—
tributary channel less than 30 kilometers with small accumulative thickness of compound sandbody (5 ~12 m) and
low sandstone to strata ration (22% ~45%) . Delta front can be divided into inner front and outer front. The suba-
queous distributary channel in inner front has good continuity and extends further whereas the subaqueous distributary
channel in outer front has poor continuity and sheet sand is well developed. Two typical sedimetanry models of shal-
low-water delta delat plain well developed in humid climate and detla front well developed in arid climate are estab-
lished in Qijia area Songliao Basin. Stratal slices from seismic sedimentology are applied to display the branchlike
sandstone dispersal pattern of shallow-water delta and the characteristics of widely distribution. This study also points
out that the detla front channel sandstone which is near to oil source and faults would be the favorable exploration tar—
gets.

Key words: Qijia area of Songliao Basin; Cretaceous Qingshankou Formation; shallow-water delta; sedimentary mod—

el; seismic sedimentology



