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Fig.3 Diagram illustrating initial geometrical morphology of basin used in the model
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Table 3 Parameters for two-dimensional (2D) length scale and dimensionless critical alluvial length in each model

» PG B TR R4 R FEf i (R T TR WG BT . VIR ARG A 2SRl Ok A R
TR R TRUE Y o . i N
q/(m’/ka) R, ./ (m/ka) TR v KEREE A, /m AL,
SG1-1 0.002 52 1.168
0.0175
SL1-1 0.000 90 1.040
SG1-2 0.002 68 1.083
2.5x10° 0.4 0.0350 6.25x10°
SL1-2 0.000 70 1.020
SG1-3 0.002 66 1.053
0.0524
SL1-3 0.000 84 1.016
SG2-1 0.002 75 1.085
SL2-1 0.000 97 1.029
SG2-2 0.002 68 1.083
2.5x10° 0.4 0.0350 6.25%10°
S1.2-2 0.000 70 1.020
SG2-3 0.002 50 1.077
S1.2-3 0.000 91 1.025
SG3-1 0.002 50 1.077
0.2 1.25x10*
SL3-1 0.000 73 1.021
SG3-2 0.002 68 1.083
2.5%10° 0.4 0.0350 6.25x10°
SL.3-2 0.000 70 1.020
SG3-3 0.002 70 A 1.084
0.6 4.17x10°
SL3-3 0.000 65 1.019
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Fig.5 Cross-sections of the simulation results

(a) phenomenon of shoreline autoretreat in model SL3-2; (b) phenomenon of shelf-edge autoretreat in model SG3-2
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Fig.6  Dimensionless shelf-edge trajectory, dimensionless shoreline trajectory,

and change in dimensionless alluvial river length

(a) dimensionless shoreline trajectory of model SL.3-2 and dimensionless shelf-edge trajectory of model SG3-2; (b) change in dimensionless alluvial river length per 40 ka

run simulated for models SL3-2 and SG3-2
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Fig.7  Cross-sections of the simulation results

(a) shoreline autoretreat in model SL1-1; (b) shelf-edge autoretreat in model SG1-1
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Fig.8 Dimensionless shelf-edge trajectory, dimensionless shoreline trajectory, and change

in dimensionless alluvial river length

(a) dimensionless shoreline trajectory of model SL1-1 and dimensionless shelf-edge trajectory of model SG1-1; (b) change in dimensionless alluvial river length per 40 ka

run simulated for models SL1-1 and SG1-1
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Fig.9  Cross-sections of the simulation results

(a) shoreline autoretreat in model SL1-3; (b) shelf-edge autoretreat in model SG1-3
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Fig.10  Dimensionless shelf-edge trajectory, dimensionless shoreline trajectory,

and change in dimensionless alluvial river length

(a) dimensionless shoreline trajectory of model SL.1-3 and dimensionless shelf-edge trajectory of model SG1-3; (b) change in dimensionless alluvial river length per 40 ka

run simulated for models SL.1-3 and SG1-3
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Fig.12  Dimensionless shelf-edge trajectory, dimensionless shoreline trajectory,

and change in dimensionless alluvial river length

(a) dimensionless shoreline trajectory of model SL2-1 and dimensionless shelf-edge trajectory of model SG2-1; (b) change in dimensionless alluvial river length per 40 ka

run simulated for models SL2-1 and SG2-1
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Fig.13  Cross-sections of the simulation results

(a) shoreline autoretreat in model SL.2-3; (b) shelf-edge autoretreat in model SG2-3
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(a) dimensionless shoreline trajectory of model S.2-3 and dimensionless shelf-edge trajectory of model SG2-3; (b) change in dimensionless alluvial river length per 40 ka

run simulated for models SL.2-3 and SG2-3
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Abstract: [ Objective ] The shelf-edge trajectory is the pathway taken by the shelf-edge during the development of a
series of accreting clinoforms and it records the migration of the shelf-edge system over time. The autoretreat theory,
which considers the fluvial deltas as the main subject of discussion, is also applicable to the shelf-edge trajectory.
First, the geometric characteristics of the sediment-wedge in shelf-edge system are similar to fluvial-delta system. Sec-
ond, the shelf-edge trajectory is commonly recognized as formed through repeated cross-shelf transits of shorelines.
When the low-frequency rise rate of base level is kept constant, the growth conditions of the shelf edge are similar to
the conditions for shoreline autoretreat. Therefore, if the low-frequency rise rate is kept constant during base level
rise of a zigzag pattern, the shelf-edge trajectory should experience autoretreat.[ Methods ] To verify the existence of
autoretreat of the shelf-edge trajectory, sedimentary numerical simulation software DionisosFlow, which is based on
the sediment diffusion equation, was applied to conduct a two-dimensional (2D) numerical simulation of the growth
of shelf-edge during base level rise of a zigzag pattern and model shelf edge migration. In addition, 2D numerical sim-
ulations of the shoreline trajectory under the steady rise of base level was set for comparison. The simulation includes
two groups: (1) To simulate the migration of the shelf-edge, the base-level rise occurred in a zigzag pattern; the rise
rate (R,,) and fall rate (R,,) are different during the cycle; however, the rise period (T,,) and fall period (T,,) are
the same. (2) To simulate the migration of the shoreline, the base level rises at a steady rate. Six simulations were
run in this study.[ Results and Conclusions ] The simulation results suggests that for a constant low frequency rise
rate and constant sediment input, during the latest stage of each base-level fall, the delta progrades to the farthest
end, and the shelf-slope break (shelf edge) is formed; then, the base-level rise preserves the newly formed shelf
edge. For the zigzag rise of the base level, the shelf-edge trajectory shows early seaward advance and late landward re-
treat, which is the autoretreat phenomenon of the shelf-edge trajectory. The autoretreat of shelf-edge during base level
rise of a zigzag pattern has the following characteristics: (1) It follows the same theoretical trajectory as the autore-
treat of the shoreline. (2) Compared with coastal system with the same external conditions but with steady base-level
rise, at the end of the baseOlevel fall, the shelf-edge system forms a steeper topset due to degradation, resulting in
the autoretreat phenomenon occurring later. (3) The autoretreat of the shelf-edge is primarily controlled by the initial
geometric characteristics of the basin and the low-frequency rise of base level (or subsidence rate). When other exter-
nal factors remain constant, a smaller initial slope of the alluvial plain or higher low-frequency rise rate of base level
(or subsidence rate) lead to the autoretreat and autobreak phenomenon occurring more quickly. For the opposite con-
ditions, these events occur later. The Hanjiang Formation of the Middle Miocene and the Wanshan Formation of the
Pliocene in the Pearl River Mouth Basin in the northern South China Sea are possible examples of the shelf-edge au-
toretreat. Verifying the autoretreat of shelf-edge trajectory and understanding its characteristics helps to explain the
migration of continental shelf edge in passive continental margin basins with continuous subsidence.

Key words: numerical simulation; DionisosFlow; base-level zigzagged rise; shelf-edge trajectory; autoretreat

phenomenon



