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SI1. Background information in detail

SI1.1 Anthropogenic activities and controlled floodplain
Since the 1970s the DYSW has experienced significant geomorphological changes due to both natural (floods) and anthropogenic activities (levees, drainage gates, and embankments). Water and sediment discharge levels are highly seasonal, with precipitation concentrated in summer (KMA, 2018). The mainstream was blocked by berms and armored to withstand heightened discharge (up to 1,000 m3/sec in August 2020) during the East Asian monsoon season (WMIS, 2023) and surrounding tributaries are controlled for irrigation purposes.
Man-made structures significantly impact stream morphology, as concrete embankments limit the flow of freshwater and sediment from upstream, thereby restricting sediment deposition and vegetation growth downstream. Within the inner floodplain, the stream flow is constrained by concrete walls on both banks. The thalweg (the line of lowest elevation) meanders within this enclosed channel, creating a controlled pathway that gives rise to transient floodplain environments.

SI1.2 Vegetation
Local vegetation within the DYSW mainly consists of wetland grasses (Phragmites, Phalaris, Zizanietum Typhetum, Oenantho, Persicarietum, Leersicetum, Paspalum, Myriophyllum) and a scattering of trees (Miscanthus sacchariflorus, Humulus japonicus, Phalaris arundinacea, Persicaria thunbergia, Persicaria nodosa, Arenaria serpyllifolia, and Salix) (Ahn et al., 2016). Plant types are generally elevation-dependent and seasonally variable, with a few trees and reeds occurring on the higher elevations (levees and banks), with wetland grasses and sedges on lower areas (abandoned channel and point bar). Sediment bars in the middle of the channel are covered with coarser sediments (pebbles and gravels) have no vegetation. 
SI1.3 Organic carbon
Green carbon, stored in terrestrial plants and soil, is a vital part of the carbon cycle and the main source of organic carbon. Local vegetation provides most of the organic matter, while extreme events (tropical cyclones and floods) contribute allochthonous material (Ryu, Liu, Bianchette, et al., 2021). Since decomposition processes are dependent on a variety of factors, not all deposited organic material is retained as green carbon (French et al., 2018; Hedges et al., 1995), resulting in highly variable retention periods for sedimentary organic material.

SI1.4 Stream dynamics (hydrology and sediment) and organic carbon
Since stream hydrology is a function of stream geomorphology (Ryu, Liu, Bianchette, et al., 2021), topographical factors influence flow velocity, water retention rates, and the spatial patterns of stream energy. Higher stream velocity transports both large and small particles (pebbles, cobbles, sand, silt, and clay), while lower stream velocity is only capable of transporting smaller-grained materials (silt and clay). Silt and clay sediments deposited in lower grounds (abandoned channels) are associated with dense vegetation, while larger-grained fragments deposited on higher ground (levee) result in sparser vegetation (Ryu, Liu, & Bianchette, 2021). Because oxygen transport into soil increases decomposition rates, better-aerated soils (sandy soils) tend to lose carbon more rapidly than clays, which, therefore retain higher soil organic levels (Keiluweit et al., 2018).

SI1.5 The Role of Wetlands in Long-Term Carbon Sequestration

Biological carbon sequestration currently removes 112–169 Pg C: 1Pg C = 1015g of atmospheric carbon each year (Sha et al., 2022), with forests across the globe being protected as carbon reservoirs (Kauppi et al., 2018). However, the capture time for forest-sequestered carbon is on a decadal to centennial scale, as the majority of the carbon is re-released to the atmosphere when the trees die and decompose (Nakane, 2001). Millennial-scale, or longer, capture time can be achieved if the organic material is then buried in sediments, usually accomplished in aqueous settings (oceans, lakes, rivers). Additionally, due to low soil oxygen diffusion rates carbon sequestration in wetlands (e.g., riverine and coastal ecosystems) typically capture twice as much carbon per area as tropical forests (Ballantyne et al., 2014). Therefore, accurately identifying and quantifying the potential sequestration capabilities of such areas is an important and necessary (although often overlooked) component of global sequestration efforts.


SI1.6 South Korea's Climate Initiatives and Challenges in Wetland Carbon Management


The deleterious effects of global warming are particularly important to Korea, a peninsula on the eastern edge of Asia, surrounded by ocean on three sides. In South Korea the mean temperature has increased by about 1.4°C in the past three decades and is projected to surpass 1.5°C in the near future (Korea, 2020). In order to address the increasing temperatures and climate-related challenges, the South Korean government has enthusiastically engaged in the global effort to slow down/reduce the levels of atmospheric carbon. This involvement includes being signatories to such agreements as the Kyoto Protocol in 1997, the Paris Agreement in 2015, and the International Panel on Climate Change (IPCC) in 2018 (Masson-Delmotte et al., 2022). The primary objective of these endeavors is to achieve a reduction of approximately 45% in global human-caused CO2 emissions by 2030 and to transition to a state of net zero emissions by 2050 (Masson-Delmotte et al., 2022). A government-wide consultative body established the Korean New Deal in 2020 with a goal of achieving carbon neutrality by supporting and investing in innovative climate technologies (clean energy and power) and carbon removal techniques (resilient carbon sinks) (Korea, 2020). Currently South Korean forests sequester 45.7 million tons (45.7 mega grams) of CO2 annually, accounting for 7.4% of the energy sector’s CO2 emissions (Korea, 2020), which percentage the Korean New Deal endeavors to increase through a variety of methods. Riverine wetland management plans, conservation strategies, and restoration projects have been initiated in S. Korea in order to increase wetland resilience and soil carbon storage (June et al., 2020). However, the lack of geological and geomorphological surveys and carbon stock assessments are a major constraint on effective wetland management. 


SI1.7: Background on Stream Velocity, Sediment Transport, and Organic Carbon Dynamics

In streams, deposition is closely tied to velocity. Material can be moved as suspended load (carried in the water column) or as bed load (pushed along the bottom), or as dissolved load (material carried in solution). For solid materials of equal density, the larger the material, the more energy is required to transport it, So, as energy level drops, the larger-grained material drops out first, while finer material stays suspended (continues to move downstream). Therefore, large grained material occurs in areas of high energy (main channel, outside curves) and finer sediments in low energy (abandoned channels, pools, inside curves) environments. Due to the association between organic matter and sediment size, this results in increased organic loads in low energy environments. Additionally, the establishment/initiation of vegetation is more difficult in high energy locations due to physical battering.
Fast-flowing, single-channel streams, characterized by beds of coarse-grained, hard sediments, are unable to retain high levels of carbon. In contrast, the geomorphic heterogeneity found in low-velocity wetlands often leads to increased soil organic carbon levels. This increase is attributed to the presence of low-energy environments, such as abandoned channels, marshes, swamps, and bamboo forests, where the stream velocity is too low to suspend fine-grained sediments.
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Table S1. DY-mid1 grain size distribution and statistic results using GRADISTAT 9.1. 
	 
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22
	24
	26
	28
	30
	32

	SAMPLE TYPE: 
	Trimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Bimodal, Very Poorly Sorted
	Trimodal, Poorly Sorted
	Polymodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Unimodal, Poorly Sorted
	Polymodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Bimodal, Poorly Sorted
	Trimodal, Very Poorly Sorted

	TEXTURAL GROUP: 
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud

	SEDIMENT NAME: 
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Very Fine Sandy Medium Silt

	[image: ]
	MEAN



	67.12
	128.6
	95.11
	60.93
	75.45
	75.97
	75.55
	69.89
	39.18
	68.11
	67.03
	58.99
	64.93
	100.7
	61.15
	32.07
	54.97

	SORTING
	111.5
	195.1
	128.6
	99.01
	119.9
	117.3
	107.4
	88.74
	60.20
	104.7
	120.5
	104.5
	114.5
	175.0
	114.6
	43.20
	98.34

	SKEWNESS
	3.489
	2.229
	2.667
	3.482
	2.885
	3.064
	2.902
	2.210
	4.252
	3.299
	3.172
	3.718
	3.243
	2.293
	3.061
	2.643
	3.433

	KURTOSIS
	17.07
	7.687
	12.24
	17.38
	12.09
	13.82
	13.50
	8.868
	28.82
	16.78
	13.78
	19.55
	14.51
	7.374
	12.58
	11.09
	15.94

	MEAN
	27.25
	43.08
	39.65
	25.42
	28.39
	30.93
	31.45
	29.31
	18.29
	26.92
	22.84
	21.47
	23.07
	26.88
	18.84
	15.43
	20.49

	SORTING
	4.005
	4.969
	4.350
	3.905
	4.377
	4.131
	4.233
	4.417
	3.595
	4.306
	4.415
	4.309
	4.318
	5.371
	4.630
	3.561
	4.095

	SKEWNESS
	-0.070
	-0.086
	-0.310
	-0.051
	-0.077
	-0.145
	-0.235
	-0.329
	-0.131
	-0.143
	0.131
	0.031
	0.095
	0.222
	0.243
	-0.144
	0.110

	KURTOSIS
	2.857
	2.413
	2.560
	2.864
	2.623
	2.763
	2.573
	2.407
	2.926
	2.551
	2.725
	2.695
	2.721
	2.382
	2.709
	2.771
	2.863

	MEAN
	5.197
	4.537
	4.656
	5.298
	5.139
	5.015
	4.991
	5.092
	5.772
	5.215
	5.452
	5.542
	5.438
	5.217
	5.730
	6.018
	5.609

	SORTING
	2.002
	2.313
	2.121
	1.965
	2.130
	2.047
	2.082
	2.143
	1.846
	2.106
	2.142
	2.107
	2.110
	2.425
	2.211
	1.832
	2.034

	SKEWNESS
	0.070
	0.086
	0.310
	0.051
	0.077
	0.145
	0.235
	0.329
	0.131
	0.143
	-0.131
	-0.031
	-0.095
	-0.222
	-0.243
	0.144
	-0.110

	KURTOSIS
	2.857
	2.413
	2.560
	2.864
	2.623
	2.763
	2.573
	2.407
	2.926
	2.551
	2.725
	2.695
	2.721
	2.382
	2.709
	2.771
	2.863

	MEAN
	27.32
	45.08
	40.24
	25.90
	28.60
	31.25
	31.88
	29.80
	18.82
	27.31
	23.06
	21.97
	23.36
	27.90
	19.34
	15.85
	20.59

	SORTING
	4.039
	5.252
	4.343
	3.896
	4.505
	4.154
	4.243
	4.464
	3.591
	4.303
	4.557
	4.375
	4.447
	5.706
	4.807
	3.610
	4.121

	SKEWNESS
	0.011
	0.034
	-0.069
	0.038
	0.033
	0.004
	-0.034
	-0.093
	0.011
	0.007
	0.113
	0.073
	0.104
	0.196
	0.173
	0.016
	0.082

	KURTOSIS
	0.993
	0.913
	0.843
	0.956
	0.944
	0.943
	0.850
	0.808
	0.974
	0.843
	1.014
	0.935
	0.990
	0.938
	1.043
	0.979
	1.028

	MEAN
	5.194
	4.471
	4.635
	5.271
	5.128
	5.000
	4.971
	5.068
	5.732
	5.195
	5.438
	5.508
	5.420
	5.163
	5.693
	5.980
	5.602

	SORTING
	2.014
	2.393
	2.119
	1.962
	2.172
	2.054
	2.085
	2.158
	1.844
	2.105
	2.188
	2.129
	2.153
	2.513
	2.265
	1.852
	2.043

	SKEWNESS
	-0.011
	-0.034
	0.069
	-0.038
	-0.033
	-0.004
	0.034
	0.093
	-0.011
	-0.007
	-0.113
	-0.073
	-0.104
	-0.196
	-0.173
	-0.016
	-0.082

	KURTOSIS
	0.993
	0.913
	0.843
	0.956
	0.944
	0.943
	0.850
	0.808
	0.974
	0.843
	1.014
	0.935
	0.990
	0.938
	1.043
	0.979
	1.028

	MEAN:
	Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Coarse Silt
	Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt
	Coarse Silt

	SORTING:
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted

	SKEWNESS:
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Coarse Skewed
	Symmetrical
	Coarse Skewed
	Coarse Skewed
	Coarse Skewed
	Symmetrical
	Symmetrical

	KURTOSIS:
	Mesokurtic
	Mesokurtic
	Platykurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Platykurtic
	Platykurtic
	Mesokurtic
	Platykurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic

	MODE 1 (mm):
	23.84
	23.84
	140.3
	23.84
	23.84
	26.17
	116.4
	127.8
	13.62
	12.41
	21.72
	11.30
	11.30
	10.30
	10.30
	11.30
	11.30

	MODE 2 (mm):
	324.8
	50.28
	23.84
	87.99
	13.62
	87.99
	23.84
	23.84
	 
	106.0
	11.30
	21.72
	21.72
	21.72
	45.80
	21.72
	21.72

	MODE 3 (mm):
	623.9
	96.59
	 
	429.6
	96.59
	623.9
	391.4
	10.30
	 
	21.72
	391.4
	116.4
	96.59
	623.9
	116.4
	 
	517.7

	MODE 1 (f):
	5.392
	5.392
	2.835
	5.392
	5.392
	5.257
	3.104
	2.970
	6.199
	6.334
	5.527
	6.469
	6.469
	6.603
	6.603
	6.469
	6.469

	MODE 2 (f):
	1.624
	4.315
	5.392
	3.508
	6.199
	3.508
	5.392
	5.392
	 
	3.239
	6.469
	5.527
	5.527
	5.527
	4.450
	5.527
	5.527

	MODE 3 (f):
	0.682
	3.373
	 
	1.220
	3.373
	0.682
	1.355
	6.603
	 
	5.527
	1.355
	3.104
	3.373
	0.682
	3.104
	 
	0.951

	D10 (mm):
	4.651
	5.461
	5.702
	4.636
	4.330
	5.064
	4.792
	3.936
	3.639
	4.174
	3.722
	3.502
	3.835
	3.607
	3.009
	3.034
	3.635

	D50 (mm):
	27.21
	42.24
	42.12
	24.53
	27.69
	30.93
	32.12
	31.78
	18.21
	26.44
	20.70
	20.02
	21.10
	21.55
	15.85
	15.28
	19.11

	D90 (mm):
	157.0
	425.2
	241.6
	147.5
	190.2
	190.6
	183.2
	175.6
	98.31
	168.2
	172.5
	145.7
	161.2
	371.4
	176.9
	83.25
	138.2

	(D90 / D10) (mm):
	33.77
	77.86
	42.36
	31.81
	43.93
	37.65
	38.22
	44.62
	27.02
	40.30
	46.36
	41.59
	42.03
	102.9
	58.78
	27.44
	38.02

	(D90 - D10) (mm):
	152.4
	419.7
	235.9
	142.9
	185.9
	185.6
	178.4
	171.7
	94.67
	164.0
	168.8
	142.2
	157.4
	367.8
	173.9
	80.22
	134.6

	(D75 / D25) (mm):
	6.796
	10.42
	9.620
	6.696
	8.578
	7.587
	9.175
	10.72
	5.798
	9.441
	7.725
	8.106
	7.763
	11.39
	7.631
	5.802
	6.600

	(D75 - D25) (mm):
	61.25
	125.0
	117.5
	57.27
	75.26
	76.10
	90.40
	93.16
	37.37
	78.11
	54.69
	54.64
	56.18
	82.27
	43.82
	31.55
	43.93

	D10 (f):
	2.671
	1.234
	2.050
	2.761
	2.394
	2.391
	2.449
	2.509
	3.347
	2.572
	2.535
	2.779
	2.633
	1.429
	2.499
	3.586
	2.855

	D50 (f):
	5.200
	4.565
	4.569
	5.349
	5.175
	5.015
	4.960
	4.976
	5.779
	5.241
	5.594
	5.642
	5.567
	5.536
	5.980
	6.033
	5.710

	D90 (f):
	7.748
	7.517
	7.454
	7.753
	7.851
	7.625
	7.705
	7.989
	8.102
	7.904
	8.070
	8.158
	8.027
	8.115
	8.376
	8.365
	8.104

	(D90 / D10) (f):
	2.901
	6.092
	3.637
	2.808
	3.279
	3.189
	3.146
	3.184
	2.421
	3.074
	3.183
	2.935
	3.048
	5.678
	3.352
	2.332
	2.838

	(D90 - D10) (f):
	5.077
	6.283
	5.405
	4.992
	5.457
	5.234
	5.256
	5.480
	4.756
	5.333
	5.535
	5.378
	5.393
	6.686
	5.877
	4.778
	5.249

	(D75 / D25) (f):
	1.728
	2.184
	2.114
	1.705
	1.873
	1.832
	1.969
	2.042
	1.567
	1.921
	1.739
	1.754
	1.748
	2.011
	1.680
	1.538
	1.637

	(D75 - D25) (f):
	2.765
	3.381
	3.266
	2.743
	3.101
	2.924
	3.198
	3.422
	2.535
	3.239
	2.950
	3.019
	2.957
	3.510
	2.932
	2.537
	2.722

	% GRAVEL:
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	% SAND:
	28.2%
	41.7%
	42.2%
	26.5%
	31.5%
	32.8%
	36.1%
	36.9%
	18.1%
	32.4%
	25.1%
	25.0%
	25.6%
	30.2%
	21.6%
	14.9%
	21.3%

	% MUD:
	71.8%
	58.3%
	57.8%
	73.5%
	68.5%
	67.2%
	63.9%
	63.1%
	81.9%
	67.6%
	74.9%
	75.0%
	74.4%
	69.8%
	78.4%
	85.1%
	78.7%




Table S2. DY-mid2 grain size distribution and statistic results using GRADISTAT 9.1.
	
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18
	20
	22

	SAMPLE TYPE: 
	Trimodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Bimodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Unimodal, Poorly Sorted
	Unimodal, Poorly Sorted
	Bimodal, Poorly Sorted
	Trimodal, Very Poorly Sorted
	Unimodal, Poorly Sorted

	TEXTURAL GROUP: 
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud

	SEDIMENT NAME: 
	Medium Sandy Very Coarse Silt
	Medium Sandy Coarse Silt
	Medium Sandy Coarse Silt
	Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Very Coarse Silt
	Very Fine Sandy Very Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt

	
	MEAN



	117.8
	109.3
	112.3
	112.0
	72.26
	106.6
	117.8
	80.26
	57.22
	45.96
	82.13
	53.74

	SORTING
	145.8
	142.9
	147.3
	153.7
	111.1
	129.1
	175.4
	90.60
	68.96
	60.37
	112.7
	71.66

	SKEWNESS
	1.629
	1.693
	1.856
	2.037
	2.536
	1.871
	2.366
	2.194
	3.201
	3.163
	1.966
	2.744

	KURTOSIS
	5.176
	5.223
	6.629
	7.208
	9.691
	7.039
	8.524
	9.443
	20.70
	17.27
	6.389
	13.37

	MEAN
	45.94
	40.12
	40.43
	40.29
	26.64
	44.20
	41.92
	40.14
	29.21
	22.26
	31.44
	24.22

	SORTING
	4.801
	4.914
	5.039
	4.935
	4.456
	4.610
	4.833
	3.869
	3.658
	3.690
	4.552
	3.943

	SKEWNESS
	-0.343
	-0.230
	-0.231
	-0.208
	-0.038
	-0.422
	-0.184
	-0.622
	-0.517
	-0.312
	-0.165
	-0.257

	KURTOSIS
	2.402
	2.314
	2.239
	2.338
	2.530
	2.483
	2.503
	3.039
	2.991
	2.761
	2.436
	2.635

	MEAN
	4.444
	4.639
	4.629
	4.633
	5.230
	4.500
	4.576
	4.639
	5.097
	5.489
	4.991
	5.368

	SORTING
	2.263
	2.297
	2.333
	2.303
	2.156
	2.205
	2.273
	1.952
	1.871
	1.884
	2.187
	1.979

	SKEWNESS
	0.343
	0.230
	0.231
	0.208
	0.038
	0.422
	0.184
	0.622
	0.517
	0.312
	0.165
	0.257

	KURTOSIS
	2.402
	2.314
	2.239
	2.338
	2.530
	2.483
	2.503
	3.039
	2.991
	2.761
	2.436
	2.635

	MEAN
	48.75
	42.42
	42.14
	41.92
	27.41
	46.22
	42.85
	41.56
	30.24
	22.93
	32.97
	24.98

	SORTING
	4.995
	5.159
	5.213
	5.126
	4.640
	4.702
	5.013
	3.854
	3.629
	3.701
	4.775
	3.996

	SKEWNESS
	-0.071
	0.000
	-0.012
	0.000
	0.067
	-0.144
	-0.016
	-0.220
	-0.165
	-0.085
	0.024
	-0.041

	KURTOSIS
	0.816
	0.817
	0.776
	0.822
	0.931
	0.830
	0.915
	0.954
	0.920
	0.897
	0.883
	0.885

	MEAN
	4.358
	4.559
	4.569
	4.576
	5.189
	4.435
	4.545
	4.589
	5.048
	5.447
	4.922
	5.323

	SORTING
	2.321
	2.367
	2.382
	2.358
	2.214
	2.233
	2.326
	1.947
	1.860
	1.888
	2.256
	1.999

	SKEWNESS
	0.071
	0.000
	0.012
	0.000
	-0.067
	0.144
	0.016
	0.220
	0.165
	0.085
	-0.024
	0.041

	KURTOSIS
	0.816
	0.817
	0.776
	0.822
	0.931
	0.830
	0.915
	0.954
	0.920
	0.897
	0.883
	0.885

	MEAN:
	Very Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Coarse Silt
	Coarse Silt
	Very Coarse Silt
	Coarse Silt

	SORTING:
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted

	SKEWNESS:
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Fine Skewed
	Symmetrical
	Fine Skewed
	Fine Skewed
	Symmetrical
	Symmetrical
	Symmetrical

	KURTOSIS:
	Platykurtic
	Platykurtic
	Platykurtic
	Platykurtic
	Mesokurtic
	Platykurtic
	Mesokurtic
	Mesokurtic
	Mesokurtic
	Platykurtic
	Platykurtic
	Platykurtic

	MODE 1 (mm):
	324.8
	26.17
	269.5
	26.17
	23.84
	140.3
	26.17
	96.59
	66.51
	26.17
	26.17
	23.84

	MODE 2 (mm):
	26.17
	324.8
	23.84
	269.5
	96.59
	26.17
	96.59
	 
	 
	50.28
	203.7
	 

	MODE 3 (mm):
	106.0
	96.59
	13.62
	169.0
	391.4
	 
	684.9
	 
	 
	 
	324.8
	 

	MODE 1 (f):
	1.624
	5.257
	1.893
	5.257
	5.392
	2.835
	5.257
	3.373
	3.912
	5.257
	5.257
	5.392

	MODE 2 (f):
	5.257
	1.624
	5.392
	1.893
	3.373
	5.257
	3.373
	 
	 
	4.315
	2.297
	 

	MODE 3 (f):
	3.239
	3.373
	6.199
	2.566
	1.355
	 
	0.548
	 
	 
	 
	1.624
	 

	D10 (mm):
	5.552
	4.932
	4.801
	4.973
	4.019
	5.423
	5.322
	6.029
	4.959
	3.926
	4.411
	3.996

	D50 (mm):
	49.89
	39.89
	40.21
	39.98
	25.06
	52.16
	43.28
	49.85
	33.96
	24.11
	30.93
	25.28

	D90 (mm):
	345.8
	337.8
	331.2
	331.3
	209.0
	290.8
	345.0
	189.8
	135.6
	113.0
	255.5
	142.1

	(D90 / D10) (mm):
	62.27
	68.49
	68.99
	66.61
	51.99
	53.62
	64.82
	31.48
	27.35
	28.78
	57.93
	35.57

	(D90 - D10) (mm):
	340.2
	332.9
	326.4
	326.3
	205.0
	285.4
	339.7
	183.8
	130.7
	109.1
	251.1
	138.1

	(D75 / D25) (mm):
	11.89
	12.47
	14.23
	12.43
	8.840
	10.76
	10.20
	6.615
	6.347
	6.765
	9.763
	7.676

	(D75 - D25) (mm):
	157.7
	141.3
	156.1
	140.3
	72.26
	141.0
	123.6
	94.52
	66.19
	51.68
	91.77
	61.17

	D10 (f):
	1.532
	1.566
	1.594
	1.594
	2.259
	1.782
	1.535
	2.398
	2.882
	3.146
	1.969
	2.815

	D50 (f):
	4.325
	4.648
	4.636
	4.645
	5.318
	4.261
	4.530
	4.326
	4.880
	5.374
	5.015
	5.306

	D90 (f):
	7.493
	7.664
	7.702
	7.652
	7.959
	7.527
	7.554
	7.374
	7.656
	7.993
	7.825
	7.967

	(D90 / D10) (f):
	4.890
	4.895
	4.832
	4.800
	3.524
	4.224
	4.920
	3.076
	2.656
	2.541
	3.975
	2.831

	(D90 - D10) (f):
	5.960
	6.098
	6.108
	6.058
	5.700
	5.745
	6.018
	4.976
	4.773
	4.847
	5.856
	5.153

	(D75 / D25) (f):
	2.407
	2.347
	2.488
	2.341
	1.869
	2.276
	2.169
	1.861
	1.726
	1.682
	1.999
	1.768

	(D75 - D25) (f):
	3.571
	3.640
	3.831
	3.636
	3.144
	3.428
	3.351
	2.726
	2.666
	2.758
	3.287
	2.940

	% GRAVEL:
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	% SAND:
	45.5%
	41.4%
	42.5%
	41.6%
	29.6%
	46.4%
	42.2%
	43.6%
	31.9%
	24.2%
	34.5%
	27.8%

	% MUD:
	54.5%
	58.6%
	57.5%
	58.4%
	70.4%
	53.6%
	57.8%
	56.4%
	68.1%
	75.8%
	65.5%
	72.2%





Table S3. DY-mid3 grain size distribution and statistic results using GRADISTAT 9.1.
	
	0
	2
	4
	6
	8
	10
	12
	14
	16
	18

	SAMPLE TYPE: 
	Bimodal, Very Poorly Sorted
	Trimodal, Very Poorly Sorted
	Bimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Unimodal, Poorly Sorted
	Unimodal, Very Poorly Sorted
	Polymodal, Very Poorly Sorted
	Trimodal, Poorly Sorted
	Trimodal, Very Poorly Sorted
	Bimodal, Very Poorly Sorted

	TEXTURAL GROUP: 
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Sandy Mud
	Muddy Sand
	Muddy Sand
	Muddy Sand
	Sandy Mud
	Sandy Mud
	Sandy Mud

	SEDIMENT NAME: 
	Very Fine Sandy Coarse Silt
	Medium Sandy Coarse Silt
	Medium Sandy Medium Silt
	Very Fine Sandy Medium Silt
	Medium Silty Very Coarse Sand
	Medium Silty Very Coarse Sand
	Coarse Silty Coarse Sand
	Very Fine Sandy Medium Silt
	Very Fine Sandy Coarse Silt
	Very Fine Sandy Coarse Silt

	
	MEAN



	69.92
	127.6
	187.5
	65.99
	839.1
	783.2
	240.4
	37.31
	71.93
	120.3

	SORTING
	116.0
	172.6
	212.8
	104.5
	540.5
	591.4
	273.5
	59.92
	120.9
	182.4

	SKEWNESS
	2.858
	1.538
	0.859
	2.505
	0.230
	0.210
	0.804
	3.090
	3.012
	2.166

	KURTOSIS
	11.48
	4.311
	2.432
	9.174
	2.143
	1.892
	2.294
	13.30
	12.84
	7.300

	MEAN
	26.01
	40.56
	56.00
	23.25
	492.6
	340.5
	66.64
	15.42
	25.71
	39.25

	SORTING
	4.235
	5.506
	6.609
	4.549
	4.576
	6.556
	7.193
	3.910
	4.436
	5.055

	SKEWNESS
	0.034
	-0.135
	-0.287
	0.029
	-2.060
	-1.357
	-0.307
	-0.013
	0.007
	-0.054

	KURTOSIS
	2.784
	2.151
	1.846
	2.477
	6.768
	3.694
	1.863
	2.812
	2.660
	2.370

	MEAN
	5.265
	4.624
	4.159
	5.427
	1.021
	1.554
	3.908
	6.019
	5.282
	4.671

	SORTING
	2.082
	2.461
	2.724
	2.186
	2.194
	2.713
	2.847
	1.967
	2.149
	2.338

	SKEWNESS
	-0.034
	0.135
	0.287
	-0.029
	2.060
	1.357
	0.307
	0.013
	-0.007
	0.054

	KURTOSIS
	2.784
	2.151
	1.846
	2.477
	6.768
	3.694
	1.863
	2.812
	2.660
	2.370

	MEAN
	26.35
	43.99
	55.68
	23.91
	660.3
	321.9
	65.60
	15.47
	26.11
	41.14

	SORTING
	4.363
	5.878
	6.426
	4.769
	3.393
	6.287
	6.980
	3.936
	4.571
	5.324

	SKEWNESS
	0.090
	0.052
	-0.061
	0.083
	-0.489
	-0.688
	-0.075
	0.025
	0.066
	0.074

	KURTOSIS
	1.038
	0.771
	0.638
	0.946
	2.049
	1.246
	0.635
	1.018
	0.976
	0.878

	MEAN
	5.246
	4.507
	4.167
	5.386
	0.599
	1.635
	3.930
	6.014
	5.259
	4.603

	SORTING
	2.125
	2.555
	2.684
	2.254
	1.763
	2.652
	2.803
	1.977
	2.193
	2.413

	SKEWNESS
	-0.090
	-0.052
	0.061
	-0.083
	0.489
	0.688
	0.075
	-0.025
	-0.066
	-0.074

	KURTOSIS
	1.038
	0.771
	0.638
	0.946
	2.049
	1.246
	0.635
	1.018
	0.976
	0.878

	MEAN:
	Coarse Silt
	Very Coarse Silt
	Very Coarse Silt
	Coarse Silt
	Coarse Sand
	Medium Sand
	Very Fine Sand
	Medium Silt
	Coarse Silt
	Very Coarse Silt

	SORTING:
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted
	Poorly Sorted
	Very Poorly Sorted
	Very Poorly Sorted

	SKEWNESS:
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical
	Very Fine Skewed
	Very Fine Skewed
	Symmetrical
	Symmetrical
	Symmetrical
	Symmetrical

	KURTOSIS:
	Mesokurtic
	Platykurtic
	Very Platykurtic
	Mesokurtic
	Very Leptokurtic
	Leptokurtic
	Very Platykurtic
	Mesokurtic
	Mesokurtic
	Platykurtic

	MODE 1 (mm):
	23.84
	429.6
	429.6
	10.30
	1198.7
	1198.7
	568.4
	21.72
	23.84
	23.84

	MODE 2 (mm):
	429.6
	23.84
	11.30
	23.84
	 
	 
	23.84
	10.30
	13.62
	429.6

	MODE 3 (mm):
	 
	12.41
	 
	185.6
	 
	 
	11.30
	269.5
	429.6
	 

	MODE 1 (f):
	5.392
	1.220
	1.220
	6.603
	-0.260
	-0.260
	0.817
	5.527
	5.392
	5.392

	MODE 2 (f):
	1.220
	5.392
	6.469
	5.392
	 
	 
	5.392
	6.603
	6.199
	1.220

	MODE 3 (f):
	 
	6.334
	 
	2.432
	 
	 
	6.469
	1.893
	1.220
	 

	D10 (mm):
	4.406
	4.511
	4.570
	3.466
	39.98
	12.66
	4.702
	2.692
	3.973
	5.066

	D50 (mm):
	24.26
	37.84
	55.43
	21.66
	785.8
	772.0
	66.16
	15.13
	24.32
	36.34

	D90 (mm):
	187.0
	423.7
	513.5
	197.7
	1627.5
	1630.4
	649.2
	95.36
	191.3
	395.5

	(D90 / D10) (mm):
	42.43
	93.93
	112.4
	57.03
	40.70
	128.8
	138.1
	35.42
	48.15
	78.07

	(D90 - D10) (mm):
	182.6
	419.2
	508.9
	194.2
	1587.5
	1617.7
	644.5
	92.67
	187.3
	390.5

	(D75 / D25) (mm):
	7.050
	16.64
	32.15
	8.929
	2.811
	6.542
	38.09
	6.269
	8.172
	11.48

	(D75 - D25) (mm):
	59.01
	171.0
	354.8
	61.90
	799.6
	1052.5
	473.2
	32.44
	65.00
	124.3

	D10 (f):
	2.419
	1.239
	0.962
	2.339
	-0.703
	-0.705
	0.623
	3.390
	2.386
	1.338

	D50 (f):
	5.366
	4.724
	4.173
	5.529
	0.348
	0.373
	3.918
	6.047
	5.362
	4.782

	D90 (f):
	7.826
	7.792
	7.774
	8.172
	4.644
	6.304
	7.733
	8.537
	7.976
	7.625

	(D90 / D10) (f):
	3.235
	6.290
	8.084
	3.494
	-6.610
	-8.939
	12.41
	2.518
	3.343
	5.698

	(D90 - D10) (f):
	5.407
	6.554
	6.812
	5.834
	5.347
	7.009
	7.109
	5.147
	5.590
	6.287

	(D75 / D25) (f):
	1.730
	2.650
	4.454
	1.822
	-3.788
	-7.653
	6.045
	1.564
	1.807
	2.224

	(D75 - D25) (f):
	2.818
	4.057
	5.007
	3.158
	1.491
	2.710
	5.251
	2.648
	3.031
	3.521

	% GRAVEL:
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%

	% SAND:
	26.9%
	41.3%
	48.8%
	27.0%
	88.8%
	79.9%
	50.6%
	15.6%
	28.3%
	39.0%

	% MUD:
	73.1%
	58.7%
	51.2%
	73.0%
	11.2%
	20.1%
	49.4%
	84.4%
	71.7%
	61.0%





Table S4. Percentages of organic matter resulted from loss on ignition.
	Sample Number
	Name
	Loss on ignition (%)

	22-SOIL-1-00416
	YD1
	42.11

	22-SOIL-1-00417
	YD2
	37.35

	22-SOIL-1-00418
	YD3
	37.58

	22-SOIL-1-00419
	YD4
	37.69

	22-SOIL-1-00420
	YD5
	33.82

	22-SOIL-1-00421
	YD6
	34.35

	22-SOIL-1-00422
	YD7
	34.60

	22-SOIL-1-00423
	YD8
	30.75

	22-SOIL-1-00424
	YD9
	34.51

	22-SOIL-1-00425
	YD10
	41.41

	22-SOIL-1-00426
	YD11
	41.01

	22-SOIL-1-00427
	YD12
	39.21

	22-SOIL-1-00428
	YD13
	42.15

	22-SOIL-1-00429
	YD14
	42.91

	22-SOIL-1-00430
	YD15
	42.13

	22-SOIL-1-00431
	YD16
	39.99

	22-SOIL-1-00432
	YD17
	36.38

	22-SOIL-1-00433
	YD18
	25.69

	22-SOIL-1-00434
	YD19
	28.50

	22-SOIL-1-00435
	YD20
	28.46

	22-SOIL-1-00436
	YD21
	29.98

	22-SOIL-1-00437
	YD22
	26.97

	22-SOIL-1-00438
	YD23
	27.55

	22-SOIL-1-00439
	YD24
	28.86

	22-SOIL-1-00440
	YD25
	31.96

	22-SOIL-1-00441
	YD26
	30.24

	22-SOIL-1-00442
	YD27
	28.72

	22-SOIL-1-00443
	YD28
	30.21

	22-SOIL-1-00444
	YD29
	50.30

	22-SOIL-1-00445
	YD30
	26.12

	22-SOIL-1-00446
	YD31
	10.01

	22-SOIL-1-00447
	YD32
	9.29

	22-SOIL-1-00448
	YD33
	11.30

	22-SOIL-1-00449
	YD34
	36.71

	22-SOIL-1-00450
	YD35
	42.08

	22-SOIL-1-00451
	YD36
	43.22

	22-SOIL-1-00452
	YD37
	47.42

	22-SOIL-1-00453
	YD38
	27.46

	22-SOIL-1-00454
	YD39
	22.30

	22-SOIL-1-00455
	YD40
	20.72
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