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Abstract  Flood flow types and variable discharge are the critical controls on fan delta morphology
and depositional characteristics. However, characteristics of depositional units formed by variable flow
types are poorly understood. The well exposed Sangyuan section of Lower Cretaceous Luanping Bain is
measured in detail. Based on the division of lithofacies, flow types and depositional processes are interpre-
ted, with corresponding depositional units determined. Depositional models are constructed responding to
various types of flood flow. Three types of flood flow are identified based on the classification of lithofacies
associations, containing debris flow, hyperconcentrated flood flow and sheetflood flow. According to the
processes and geometry, eight types of depositional units are identified, including subaerial debris-flow
tongue deposits, hyperconcentrated flood flow-dominated braided channels, subaqueous debris-flow
tongue deposits, high-density turbidite channels, subcritical-flow dominated subaqueous distributary
channels, high-density turbidite lobes, subaqueous sheetflood dominated lobes, and slump deposits. Dur-
ing the development of debris flow-dominated fan delta, multistorey debris-flow tongue deposits gradually
prograding into the lacustrine basin are developed. During the development of hyperconcentrated flood flow-
dominated fan delta, hyperconcentrated flood flow-dominated braided channel are developed in the fan
delta plain. Transformed by hyperconcentrated flood flow, high-density turbidity current is formed in the
fan delta front, generating high-density turbidite channels and lobes. During the development of sheetflood
flow-dominated fan delta, unconfined sheetflood flow is developed when flood flows are transported out of
the incised channels, generating subaqueous sheetflood dominated lobe in the fan delta front. The rapid
deposition of sandstones in the fan delta front during flood flow stage leads to the instability of sediment and
the development of slumps. During base flow stage, subaerial braided channels and subaqueous distributa-
ry channels dominated by subcritical-flow structures are developed. This study sheds light on the analysis of
sandbody geometry and depositional architecture of fan delta formed by variable types of flood flow.

Key words fan delta, depositional process, flood flow types, depositional unit, Luanping Basin
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Fig. 1 Regional geological setting of Luanping Basin
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Fig. 2 Lithofacies description and interpretation of the Lower Cretaceous Xiguayuan Formation in Sangyuan section of Luanping Basin
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Fig. 3 Lithofacies association of the Lower Cretaceous Xiguayuan Formation in Sangyuan section of Luanping Basin
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