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Process evolution and controlling factors from shelf-edge delta to submarine fan: A
case study of the lower member of the Miocene Zhujiang Formation in the Baiyun
Sag, Pearl River Mouth Basin
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Abstract: Based on seismic, well log, core, and grain-size data, this study investigated the complete fluid evolution
process from shelf-edge deltas to submarine fans and its controlling factors in the lower member of the Zhujiang
Formation in the early Miocene, Baiyun Sag, Pearl River Mouth Basin (PRMB) , from the perspective of slope break-
geomorphology-fluid coupling framework. As indicated by the research results, (1) within the genetic sequence SQ21,
bounded by the maximum flooding surface, the falling-stage systems tract characterized by the development of shelf-edge
deltas and a shelf-slope break, whereas the lowstand systems tract comprises mass-transport complexes, lowstand
submarine fans, concave-up slide surfaces, tectonic slope breaks, and depositional slope breaks. (2) Within sequence
SQ21, sedimentary units dominated by different flow regimes exhibit an orderly evolution along the sediment transport
pathway. The evolution begins with tractive current-dominated shelf-edge deltas at the shelf-slope break, followed by
slide-dominated mass-transport complexes on the landward side between the shelf-slope break and tectonic slope break,
and slump-debris flow-dominated mass-transport complexes on the seaward side. These deposits further evolve into
sandy debris flow-dominated lowstand submarine fans between the tectonic and depositional slope breaks, and ultimately

pass into turbidity current-dominated lowstand submarine fans beyond the depositional slope break, where the flows
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gradually dilute into low-density turbidity currents. (3) The systematic spatial distribution and orderly evolution “from
delta to fan” are controlled by third-order slope breaks. The shelf-slope break induces sliding and slumping of shelf-edge
deltas, and the resulting slump deposits transform into debris flows where the slope gradient decreases. Tectonic slope
breaks accelerate liquefaction and mud-sand separation within debris flows, leading to the formation of sandy debris
flows. Depositional slope breaks promote the dispersion and dilution of sandy debris flows, which evolve into high-density
turbidity currents and ultimately into low-density turbidity currents. (4) This “topography-controlled flow evolution”
mechanism outlined above is the fundamental cause cause of the spatial differentiation of deep-water sand bodies.

Key words: sedimentation of slope break zones, gravity flow transformation, controlling factors of fluid transformation,

sequence stratigraphic framework , lower member of Zhujiang Formation, Baiyun Sag, Pearl River Mouth Basin
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Fig. 1 Geological overview (a) and typical root-mean-square (RMS) amplitude attribute map (b) of the Baiyun Sag, Pearl River Mouth
Basin (PRMB)
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Fig. 2 Well-tied seismic section showing systems tract division for sequence SQ21 in the lower member of the Zhujiang Formation, Baiyun
Sag, PRMB
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Fig. 3 Well-to-seismic integration section of sequence SQ21 of the lower member of the Zhujiang Formation, Baiyun Sag, PRMB
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Fig. 4 Representative root-mean-square (RMS) amplitude attribute, RGB blended frequency decomposition attribute , and depositional

interpretation maps for sequence SQ21 in the lower member of the Zhujiang Formation, Baiyun Sag, PRMB
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Table 1 Representative sedimentary facies types and characteristics of sequence SQ21 of the lower member of the Zhujiang

Formation, Baiyun Sag, PRMB
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