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Abstract: The Ledong 8-1 diapir in the Yinggehai Basin is a multi-phase collapsed diapir controlled by strike-slip
faulting, which is closely related to hydrocarbon accumulation. Newly acquired ocean bottom node (OBN) seismic data
in the Ledong 8-1 diapir zone have resolved long-standing imaging challenges in the diapir core, where previous datasets
often yielded poor or no resolution. Based on the interpretation results of the OBN seismic data, the fault deformation
characteristics and activity in the Ledong 8-1 diapir zone were systematically analyzed, and the fault formation
mechanism was discussed in combination with regional tectonic stress regimes and the causes of diapir collapse. As
indicated by the research results, (1) seven types of faults are identified in the Ledong 8-1 diapir zone, exhibiting a
distinctive pattern of “plan-view classification, vertical stratification, and multi-phase evolution. ” Sub-vertical ridge-
like strike-slip faults are developed in the deep section of the diapir zone, whereas master strike-slip faults and their
derived R-shears, R’-shears, P-shears, and T-shears, as well as ring faults formed under collapse effects, are
developed in the shallow section. (2) Intense fault activity primarily occurred during three major phases: the late
Middle Miocene to early Late Miocene (early stage) , the middle Pleistocene to early Holocene (middle stage) , and the
late Holocene (late stage). Kinematic indicators show that the early-stage faults are sinistral strike-slip, while the
middle- and late-stage faults are dextral strike-slip. (3) Faults in the Ledong 8-1 diapir zone are controlled by the
regional stress field generated by the activity of the No. 1 Fault at the basin margin. During the early phase, the diapir
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zone was controlled by the sinistral strike-slip of the No. 1 Fault, developing NNE-trending sinistral strike-slip faults

and forming structural ridges, whereas at the middle and late stages, the continuous dextral strike-slip of the No. 1 Fault

led to the development of extensional fracturing and deep-seated fault reactivation.
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Fig. 1 Tectonic outline map of the Yinggehai Basin (a), fault system map of the Ledong 8-1 diapir zone (b), and integrated stratigraphic

column of the Cenozoic (¢)
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Fig. 2 Typical seismic profile across the Ledong 8-1 diapir zone in the Yinggehai Basin (see Fig. 1b for the profile location)
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