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Architectural types and sequence patterns of the Early Miocene shelf margin and
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Abstract: The sequence stratigraphic architecture and pattern of shelf margins represent key components of sequence
stratigraphy. However, the controlling effects of different shelf margin architecture types and their sequence patterns on
the development of lithologic-stratigraphic traps remain poorly understood. In this study, we investigate the Baiyun Sag
in the Pearl River Mouth Basin (PRMB) based on 1.5 x 10* km® of 3D depth-domain seismic data, along with drilling
and log data from 19 wells. Using analysis of shelf-slope break migration trajectories and the theory on the
standardization of sequence stratigraphy, we quantitatively characterize the shelf margin architectures in the Lower
Miocene Zhujiang Formation within the Baiyun Sag and identify their sequences and systems tract boundaries.

Accordingly, variations in the characteristics and sequence patterns of different shelf margin architectures are
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determined. In combination with attribute slices extracted using the PaleoScan software, we explore the controlling
effects of the shelf margin architectures and their sequence patterns on the formation of lithologic-stratigraphic traps. The
results reveal that the Early Miocene Baiyun Sag contains two typical types of shelf margin architectures : progradational
sand-rich type and retrogradational mud-rich type. The former type, dominated by a progradational stratal stacking
pattern and low-angle ascending shelf-slope break migration trajectories, consists of a complete set of four systems
tracts: the highstand systems tract (HST) , falling stage systems tract (FSST) , lowstand systems tract (LST) , and
transgressive systems tract (TST). In contrast, the retrogradational mud-rich shelf margin architectures, characterized
by a retrogradational stratal stacking pattern and backstepping shelf-slope break migration trajectories, comprise only
three systems tracts: HST, LST, and TST. The progradational sand-rich shelf margin architectures, featuring the
presence of four systems tracts, exhibit multiple trap types, including stratigraphic traps such as unconformity-bounding
traps and stratigraphic onlap traps, as well as lithologic traps like those formed by the updip pinchouts of fans, laterally
sealed channel traps, and mud-rich channel-sealed traps. Additionally, lithologic-structural combination traps,
including lobe-uplifting traps, sandy ridge-uplifting traps, and diapiric traps, formed under the combined influence of
tectonism and paleogeomorphology, are identified within partial sand bodies of the progradational sand-rich shelf margin
architectures. The type of shelf margin architectures plays a key role in determining the formation of lithologic-
stratigraphic traps. Within the progradational sand-rich shelf margin architectures, sand bodies can bypass the shelf and
migrate into deep-water areas. The resulting large-scale sand bodies in these areas form reservoirs, laying the foundation
for trap formation. In contrast, within the retrogradational mud-rich shelf margin architectures, sand bodies tend to be
retained within the shelf. Consequently, the deep-water areas are generally rich in mud, leading to underdeveloped
traps. Meanwhile, trap types are controlled by the sequence stratigraphic patterns. Specifically, sequence boundaries
govern the development of stratigraphic traps, while sand-rich systems tracts provide the depositional framework for a
variety of lithologic traps .

Key words: shell margin architecture, sequence stratigraphic pattern, lithologic-stratigraphic trap, sequence

stratigraphy, Zhujiang Formation, Baiyun Sag, Pearl River Mouth Basin (PRMB)
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Table 1 Quantitative statistics of the parameters of shelf margin architectures in the Zhujiang Formation, Baiyun Sag, PRMB
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Fig. 2 Representative seismic sections showing the characteristics of progradational sand-rich and retrogradational mud-rich shelf margin

architectures in the central (a) and eastern (b) parts of the Zhujiang Formation, Baiyun Sag, PRMB (see Fig. 1b for the section locations)
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Fig. 3 Well-correlation section showing the sequences of shelf margin architectures (a) and corresponding sedimentary evolution (b) in

the Zhujiang Formation, Baiyun Sag, PRMB (see Fig. 1b for the section location)
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