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Cretaceous Tectonic Evolution and Hydrocarbon Accumulation of the
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Abstract: The Naiman Sag, located in the southern Songliao Basin, experienced intensive late Cretaceous tec-
tonic reworking, which has severely constrained hydrocarbon exploration breakthroughs in the study area.
Based on 3D seismic and borehole data, this study investigates the Cretaceous tectonic evolution of the Naiman
Sag through seismic isochronous horizon tracking and phased fault activity analysis. Acoustic logging and strati-
graphic trend extrapolation approaches were employed to determine the temporal framework of tectonic uplift
and quantify stratigraphic erosion thickness, with a maximum erosion magnitude of 1000 meters. The palaeoba-
sin boundaries of successive Cretaceous stratigraphic units are precisely delineated, and the dominant controls
of tectonic activities on hydrocarbon accumulation processes are systematically elucidated. Comprehensive
analyses indicate that the depositional stage of the Yixian-Jiufotang Formations corresponds to an extensional
rifting phase, wherein fault kinematics exerted primary control on the sedimentary evolution of major source-
reservoir couplets. The Shahai Formation was deposited during a stable basin subsidence stage, facilitating the

widespread development of regionally extensive mudstone cap rocks. The depositional period of the Fuxin For-
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mation was dominated by compressional tectonic uplift, resulting in prominent stratigraphic denudation in the

northern sag and inhibiting the thermal evolution of hydrocarbon source rocks. Integrated tectonic evolution and

prototype basin reconstruction further define the spatial distribution of effective source rocks and the predomi-

nant provenance routing of the eastern slope belt in the Naiman Sag. A refined tectonic control model covering

source rock development, sedimentary facies differentiation and hydrocarbon accumulation has been estab-

lished. This study provides robust theoretical foundations for advancing hydrocarbon exploration prospects in

the Naiman Sag.
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Fig. 1 Regional tectonic location of Naiman Sag (a), structural outline map of the Cretaceous in Naiman Sag (b) and compre-

hensive stratigraphic column of Naiman Sag (c)
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Fig. 2 Typical seismic profile of Naiman sag
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Table 1 Calculation table of stratigraphic denudation thickness in the northern Naiman Sag
H4 FLH 4 (m) VHIF2H (m) Juth st ge b B(m) Jufh g T Bt(m) S b (m)
n27 / 140 410 160 710
n23 / 270 90 0 360
nl0 / 245 150 0 395
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Fig. 8 Seismic profile across well N38 and well N30-1 in Naiman Sag
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Fig. 9  Hydrocarbon accumulation models of Naiman Sag under different tectonic settings
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