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Abstract

Pre-existing hidden faults refer to fault structures that formed in early geological periods, were
later covered by sediments or rock layers, and may be reactivated. The Huizhou Sag in the Pearl
River Mouth Basin is an important hydrocarbon-rich sag in the northern part of the South China Sea.
In recent years, as the exploration scope of the basin has gradually shifted from shallow to deep
layers, research on the formation and evolution of pre-existing hidden faults and their depression-
controlling effects has become particularly important. Among these faults, the Huizhou-Beweitan
Faultis a typical NW-trending pre-existing hidden fault in the western part of the Huizhou Sag. How-
ever, the current understanding of the fault’s identification markers and development patterns is
extremely insufficient. In this study, gravity-magnetic anomalies and 3D seismic data were compre-
hensively used to systematically conduct research on concealed fault identification and structural
analysis, and the development characteristics and identification markers of pre-existing hidden
faults were summarized. The Huizhou-Beweitan Fault is developed in the Zhu I Depression, distrib-
uted along the area from the east of Xijiang 23 subsag, through Huizhou 24 subsag to Huizhou 26
subsag. Its influence range basically covers the entire western Huizhou Sag and extends southward
to the eastern boundary of the southern low uplift. On the seismic profiles within the Huizhou
Sag, the fault develops “Y”-shaped structures and flower-like structures. Analysis of fault activity
in various periods shows that during the Paleogene, when the extensional stress direction ro-
tated clockwise from NW-SE to N-S, the angle between the fault and the stress direction increased
continuously. The fault has undergone an evolutionary process of pre-Cenozoic pre-existing for-
mation-early Wenchang Stage tensional-shear reactivation-late Wenchang Stage inherited activity-
Enping Stage extensional expansion. Meanwhile, the activity of the Huizhou-Beweitan Fault in the
Cenozoic controlled the structural patterns of sags and sedimentary migration in the western Hui-
zhou Sag.
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Figure 1. Scheme of the Pearl River Delta basin (a), structural unit division and fault distribution map of the Huizhou sag (b),
and a brief summary of the stratigraphic sequence of the Huizhou sag (c)
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Figure 2. (1) Bouguer gravity anomaly 45° horizontal first order directional derivative map of the Pearl River Estuary Basin
in the northern South China Sea; (b) Magnetic anomaly map of the Northern South China Sea Pearl River Estuary Basin
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Figure 3. Comprehensive interpretation profile of the Huizhou-Beiwai Tan hidden fault earthquake in the study area, the
location of the profile is shown in Figure 1(b)
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Figure 4. Average activity rate of various strike-slip faults in the study area during different periods
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Figure 5. Evolutionary model of the Huizhou-Baiwei Tan hidden fault on the western side of the Huizhou sag
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