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ABSTRACT: Rift basins commonly host multiple coexisting and interacting sediment sources; however, most previous studies have focused
on systems with a single upstream source, limiting our understanding of geomorphic and stratigraphic evolution in multi-sediment-source
settings. To address this limitation—the inability of single-source based models to explain boundary migration, stratigraphic development
in multi-source rift basin systems—we conducted three-dimensional tank experiments simulating two sediment sources and examined the
evolution of a coupled alluvial fan-delta system under three different rates of sea-level change. The experimental results show that the boundary
between the two depositional systems oscillates in response to relative supply dominance and autogenic channel migration, with the magnitude
of boundary migration increasing downstream. In addition, systematic variations in topset slope, boundary migration amplitude, and oscillation
periodicity were observed as a function of sea-level change rate. These findings provide experimental constraints on the mechanisms controlling
the stratigraphic development of interaction zones arising from multiple sediment sources and sea-level fluctuations, commonly observed
in rift-basin depositional systems.
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Fig. 1. Location of Xihu Basin (Modified from Weilin et al., 2019).
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Fig. 2. Schematic image of experimental setup.
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Table 1. Experimental parameters.
Qs Qw Runtime
Run Source (cm®/min) (L/min) Qs/Qw (sec)
Fan 40 1067 0.037
Constant 10980
Delta 43 1179.5 0.036
Fan 40 1050 0.038
Slow 9520
Delta 45 1180 0.038
Fan 40 1046 0.038
Fast 6480
Delta 45 1182 0.038
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Table 2. Model derived parameters.
Cross-section Model derived boundary trajectory

Run Zip  Za AY.,, 4Y, p Cq Siprae  Svais Zopsin Lhagin Lopmax Lhamax A Ysp AYya
Constant 5.19 3.61 3.78 11.28 1534 29.34 0.15 0.17 5.19 3.61 5.86 3.99 6.03 147

Slow 535 4.06 5.87 823 2036 3232 0.20 0.27 5.35 4.06 6.41 5.81 543  10.83

Fast 597 373 1529 1219 17.65 2726 0.22 0.21 5.97 3.73 6.93 4.26 8.6 10.37
Zep proximal elevation (cm)
Z distal elevation (cm)
4Y,, lateral distance of the cross-section at proximal (cm)
4Y,, lateral distance of the cross-section at distal (cm)
p average distance between source-proximal cross section (-)
Cq average distance between source-distal cross section (-)
S; ez Proximal topset slope (-)
S, aig distal topset slope (-)
Zppsin  final proximal elevation of model derived boundary trajectory (cm)
Zypa.5in  final distal elevation of model derived boundary trajectory (cm)
Zypmax  Maximum proximal elevation of model derived boundary trajectory (cm)
Zpamax  Maximum distal elevation of model derived boundary trajectory (cm)
4Y,, lateral distance of the proximal zigzag pattern in model derived boundary trajectory (cm)
4Y,, lateral distance of the distal zigzag pattern in model derived boundary trajectory (cm)
AA| DU FA(Z)9 TLT HOE HF I (Zp)  WFOE o] FTIA(H S1), B2 A2 FF0] 9A
7h 7| S HTHE 2; 18 9c, 9g, 9k, 10c, 10g, 10k). HHH & & o= AAl= AR HFOZ o] F3HHATHLH Sh).
d AN BS3 A dHEoA = of2fRt A= A o|FA A FRHA QL Aol & 2he AMEA Q] Z2A
TRbo] A @A olA] il HF EF 7|5o] BEEHEE uEt IFEe HAEE 3l 2 olF Y ¥l ZAHHNA
2 HATHZ™ 9b, 9f, 9j, 10b, 10f, 10j). = 2= of EZE AYAAZT FAE wet 53 2-go] e
AFE AR &M E Uet=tl, 598 34 tolgz A steEe J4 2 FEHE F2 A= i, ARl =
FE =] S WG glolE(T™ 9d, 9h, 91, 10d, 9] FFo] BlSBHAY B A7 AR FSHA =
10h, 10D A= HloJg e} zto|7h 2 AHo] F3t wols AAlE vl 3 A% = ol FATHLH 5b).
o) g N YL Tl 4 lSie T AR AL A A 2R odRet
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B golo] s 2 FIA HHEo| o w2A) we
stol %7 059 AR} BolE T TR} WEY) o]
% T a7k ha ZAEIY 7). o) 9% 8
EPEES RS EES R S DR PR
o5 B7+ ZATTHS 71 ol 23hE RHHTH(Kim and
Paola, 2007; Jerolmack and Paola, 2010).

FToohd, A7 A9 B9, F 71X A 7L F
F27F i 2193 Algt HEo] 2 2o 35 SAIA
o] ZTHFA 9] A er 2h2 FRO A olFS T
AA7)= WHE BHR A 98] 7B, 2 71 Aol A Rt 4=
259 Algto] A, o5 1 AA| 9] 29 o] Ff thEt A
FA Agto] Ao YR A 0|5 A K&t
ol £ AA AAA Y F EAATF FHE U=
T SA AEE HET o, FA N Y R R s
AA7E E2 HA S Uol= Az tE 1Y 7SS 2
E 5 e 7FeAE AARITE &, 71 9A oA 7i7ke:
oM e HAE Fal 3t Haprh, | FEoA= 4=
29| 2 o] T} 22 sk A 9] AAPA Q] allo] B T+
S5HA 71551, sl HE $271 F /XY S48 o
H|E 243 webs ZAaA A5 shastar dLA3
= AAsk= gl qlol 719R| 9 A a1 sf-H HE
L= 58710 E 4 Utk

1

4.2. HHE vs gH2HM J|HIOE S2IE EIH NEE Ht
ot ZH 0Is THE

FHEo A =53 HA L AA G HlolEl(1H™ 9a, e, 9i,
10a, 10e, 10i)o)|4] Al4t=]o] EHE A siE(2H O,
9g, 9k, 10c, 10g, 10k) AA| &3] TrHoA =53 A1
A2 (2 9b, 9f, 9i, 10b, 10f, 10j)2T}t H]H|FE A5
o] 577 WEATA R YU ol FAY B
HE =7} 2 AR Sk AR 913 W3R v
goto] AL ghol7] wizolth & B9 g2 BE &1t
A A Qb ] mIAIEE AR} 8 A SR = e
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2 A 4= Qe ¥hE AR DA EhelE A 21
-2 o]23t niA| WHE/do] 24 A3t FHE U
(23 9b, 91, 9j, 10b, 10f, 10j). o] 23t AAFS s[jotAl W
E AlZ7F A28 W e o7} 3 (filtering process)S A
o Yot k| o] 27| 7kA] AdA o= 7| 5E ks
A& AARSItH(Jerolmack and Paola, 2010). 3jjoFA19] m|
ARt AR} 3 5= A28 W79 AP 2 (autogenic) 7+
o oz ehFE|o] ZZHAQl B A} M4 s og 7| EE
A & 4= ok ¥HH, iAo s ot 33 A&53 Q1
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and Straub, 2017; Straub et al., 2020).
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ol s o] MEo] BX8] FFPAED = Ha}
2701905 ul, Al2go] A o= SR HT= o] 23
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