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Abstract: The quantified coupled response of intra-basin sedimentary system to extra-basin sediment flux variation is
still a weak link in source-to-sink system research, and also an important topic in the framework of source-to-sink
system research in downfaulted basins. Based on the 3D seismic and log data, as well as core observation of the Lixian
slope in the Raoyang Sag, combined with detrital zircon U-Pb dating, the study carries out quantitative
characterization of the provenance system during the deposition of the second and first members of the Paleogene
Shahejie Formation (that is, Sha 2 and Sha 1 members) , and establishes a quantitative characterization method for
shallow-water delta by means of quantitative sedimentary structure interpretation and quantitative seismic geomorphic

measurements. The results show that the sediment flux of the paleo-Yongding River branch was seized by the paleo-
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Daqing River, resulting in the sediment flux decrease from 37 % to 26 % in zone A of Lixian slope during the
sedimentation of Sha 1 to Sha 2 members, the corresponding area of the delta in zone A declining from 144 km’ to 38
km” and a reduction of the average subaqueous distributary channel width from 104 m to 47 m. While the sediment
flux of the paleo-Tang River increased from 31 % to 39 %, corresponding to an increase in the area of delta in zone B
from 71 km® to 94 km* and an increase in the average subaqueous distributary channel width from 77 m to 88 m. No
significant changes are observed in the sediment flux of the paleo-Dasha River, and the corresponding area of the delta
in zone C decreased from 206 km® to 185 km®, and the average subaqueous distributary channel width decreased from
120 m to 81 m. Allogenetic forces such as tectonic evolution, climate change, and lake-level fluctuation tend to
generate larger scope of influence, causing the synchronous response of sedimentary systems. In contrast, changes in
sediment flux will affect specific sedimentary systems and are the primary driving mechanism for the sedimentary
response of shallow-water deltas in the study area.

Key words: seismic geomorphology, sedimentary structure, detrital zircon dating, source-to-sink system, shallow-water

delta, Lixian slope, Raoyang Sag, Bohai Bay Basin
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Fig. 1 Tectonic division of the Lixian slope in the Raoyang Sag,
Bohai Bay Basin
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Fig. 2 Structural profile and composite stratigraphic column of the Lixian slope in the Raoyang Sag, Bohai Bay Basin

(see Fig. 1b for the profile location)
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