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Table S1. Sampling environment for each layer and tidal phase during the neap and spring tides, showing the sampling depth, salinity, water temperature, pH, and current velocity.  and  denote the north–south and east–west components of the current velocity, respectively. The northward component of the current velocity () is taken as positive in the seaward direction. N/A denotes Not Available (no measurement).
	
	
	Neap tide (5 Sep 2023)
	Spring tide (20 Jun 2024)

	
	Tidal phase
	LowA
	Flood
	High
	Ebb
	LowB
	HighA
	Ebb
	Low
	Flood
	HighB

	
	Time (JST)
	5:00-6:37
	8:00-9:33
	11:10-13:15
	14:00-15:49
	16:10-17:30
	5:40-7:20
	8:40-9:47
	12:10-13:00
	15:30-16:52
	19:20-20:40

	Layer 1
	Depth (m)
	0.19
	0.24
	0.04
	0.12
	0.15
	0.10
	0.14
	0.10
	0.21
	0.08

	
	Salinity (psu)
	1.79
	2.11
	2.02
	1.00
	0.58
	0.80
	1.43
	4.51
	3.20
	0.85

	
	Temp. (°C)
	26.0
	26.0
	26.3
	26.3
	25.7
	22.9
	22.6
	22.9
	23.2
	21.7

	
	pH
	9.6
	9.9
	9.9
	10.1
	10.1
	6.2
	7.7
	8.4
	8.6
	9.5

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.338
	0.430
	0.396
	-0.073
	0.247

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.028
	0.044
	-0.026
	-0.010
	0.028

	Layer 2
	Depth (m)
	0.75
	0.85
	0.63
	0.69
	0.67
	0.72
	0.51
	0.69
	0.60
	0.49

	
	Salinity (psu)
	6.90
	10.90
	6.73
	11.41
	10.41
	0.49
	11.87
	9.68
	9.56
	7.30

	
	Temp. (°C)
	26.4
	27.2
	26.6
	26.7
	26.5
	24.1
	24.4
	23.7
	23.6
	22.1

	
	pH
	9.3
	9.1
	9.4
	9.0
	9.0
	6.4
	7.7
	8.5
	8.7
	9.5

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.043
	0.168
	0.272
	-0.159
	-0.079

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.045
	0.025
	0.054
	-0.026
	0.018

	Layer 3
	Depth (m)
	1.27
	1.48
	1.15
	1.31
	1.14
	1.29
	1.03
	1.11
	1.14
	1.02

	
	Salinity (psu)
	12.41
	13.20
	11.92
	13.03
	13.50
	12.45
	12.63
	12.37
	10.96
	13.49

	
	Temp. (°C)
	27.4
	27.6
	27.5
	27.7
	27.8
	23.8
	24.2
	24.3
	23.4
	22.2

	
	pH
	9.0
	9.1
	9.1
	8.8
	9.0
	6.5
	7.9
	8.6
	8.8
	9.6

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.037
	0.116
	0.036
	-0.244
	0.000

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.045
	0.020
	0.020
	-0.007
	-0.010

	Layer 4
	Depth (m)
	1.87
	2.07
	1.71
	1.72
	1.59
	1.91
	1.53
	1.77
	1.87
	1.62

	
	Salinity (psu)
	13.15
	14.67
	12.80
	13.81
	13.63
	13.09
	12.90
	13.12
	12.89
	13.33

	
	Temp. (°C)
	27.8
	27.7
	27.7
	27.9
	27.8
	23.6
	24.0
	24.3
	23.7
	22.2

	
	pH
	9.0
	8.8
	9.1
	8.9
	8.9
	6.7
	8.0
	8.8
	8.9
	9.7

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.011
	0.109
	-0.009
	-0.168
	0.007

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.000
	0.011
	-0.012
	-0.029
	0.004

	Layer 5
	Depth (m)
	2.22
	2.71
	2.22
	2.16
	2.13
	2.40
	1.97
	N/A
	2.45
	2.05

	
	Salinity (psu)
	13.58
	13.43
	12.23
	13.55
	13.76
	13.06
	12.79
	N/A
	13.06
	13.52

	
	Temp. (°C)
	27.8
	27.7
	27.8
	27.8
	27.8
	23.5
	23.8
	N/A
	23.7
	22.2

	
	pH
	9.0
	9.0
	9.1
	8.9
	9.0
	6.8
	8.2
	N/A
	9.0
	9.8

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.006
	0.071
	N/A
	-0.090
	-0.020

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.008
	0.027
	N/A
	-0.074
	-0.001

	Layer 6
	Depth (m)
	N/A
	3.12
	2.71
	2.65
	2.80
	2.84
	2.47
	N/A
	2.71
	2.70

	
	Salinity (psu)
	N/A
	13.52
	12.62
	13.01
	13.93
	13.17
	12.78
	N/A
	13.11
	13.70

	
	Temp. (°C)
	N/A
	27.7
	27.7
	27.8
	28.0
	23.5
	23.8
	N/A
	23.6
	22.1

	
	pH
	N/A
	9.0
	9.1
	8.9
	9.0
	7.0
	8.3
	N/A
	9.2
	9.9

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.025
	0.035
	N/A
	-0.079
	-0.046

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.014
	0.032
	N/A
	-0.034
	-0.012

	Layer 7
	Depth (m)
	N/A
	N/A
	3.25
	2.71
	N/A
	3.41
	N/A
	N/A
	N/A
	3.27

	
	Salinity (psu)
	N/A
	N/A
	12.34
	13.56
	N/A
	12.75
	N/A
	N/A
	N/A
	13.94

	
	Temp. (°C)
	N/A
	N/A
	27.6
	27.8
	N/A
	23.3
	N/A
	N/A
	N/A
	22.1

	
	pH
	N/A
	N/A
	8.6
	8.9
	N/A
	7.4
	N/A
	N/A
	N/A
	10.0

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.021
	N/A
	N/A
	N/A
	-0.046

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.025
	N/A
	N/A
	N/A
	-0.026

	Layer 8
	Depth (m)
	N/A
	N/A
	3.62
	3.03
	N/A
	N/A
	N/A
	N/A
	N/A
	3.83

	
	Salinity (psu)
	N/A
	N/A
	12.53
	12.92
	N/A
	N/A
	N/A
	N/A
	N/A
	13.81

	
	Temp. (°C)
	N/A
	N/A
	27.7
	27.8
	N/A
	N/A
	N/A
	N/A
	N/A
	22.1

	
	pH
	N/A
	N/A
	8.7
	8.9
	N/A
	N/A
	N/A
	N/A
	N/A
	10.2

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.004

	
	(m/s)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	-0.004




Table S2. Complete results of net sampling (LMP; ≥ 1 mm) and pump sampling (SMP; < 1 mm) for each layer and tidal phase during the neap and spring tides. For each measurement, the sample volume (in m³ for LMP and L for SMP), mass concentration (mg m⁻³), particle number concentration (# m⁻³), and sampling fraction are given. The mass and particle number concentrations are corrected for blank contamination; the BL row gives the number of MP particles detected as a relevant blank. N/A denotes Not Available (no measurement).
	
	
	Neap tide (5 Sep 2023)
	Spring tide (20 Jun 2024)

	
	Tidal phase
	LowA
	Flood
	High
	Ebb
	LowB
	HighA
	Ebb
	Low
	Flood
	HighB

	
	Time (JST)
	5:00-6:37
	8:00-9:33
	11:10-13:15
	14:00-15:49
	16:10-17:30
	5:40-7:20
	8:40-9:47
	12:10-13:00
	15:30-16:52
	19:20-20:40

	Layer 1
(LMP)
	Sample volume (m³)
	5.54
	8.93
	13.94
	29.48
	10.46
	14.25
	46.56
	10.90
	5.16
	9.75

	
	Mass conc. (mg m⁻³)
	0.07
	0.28
	0.12
	0.07
	0.10
	0.25
	0.04
	0.46
	0.52
	0.90

	
	Particle conc. (# m⁻³)
	5.59
	3.25
	2.01
	0.85
	1.82
	3.44
	0.73
	8.35
	8.53
	5.02

	
	BL (particles)
	2
	2
	2
	0
	2
	3
	1
	4
	4
	12

	Layer 1
(SMP)
	Sample volume (L)
	3.25
	3.27
	3.19
	3.22
	3.15
	3.31
	3.21
	3.10
	3.15
	3.16

	
	Mass conc. (mg m⁻³)
	0.86
	9.19
	1.61
	0.58
	0.00
	0.92
	0.17
	1.74
	2.66
	3.45

	
	Particle conc. (# m⁻³)
	615
	5667
	1002
	321
	0
	302
	1558
	3871
	3492
	949

	
	Sampling fraction
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	BL (particles)
	0
	0
	1
	1
	9
	3
	1
	5
	5
	14

	Layer 2
(SMP)
	Sample volume (L)
	3.26
	3.06
	3.27
	3.26
	3.07
	3.22
	3.06
	3.07
	3.08
	3.04

	
	Mass conc. (mg m⁻³)
	6.35
	3.83
	2.93
	3.94
	5.53
	1.89
	1.67
	5.07
	2.03
	1.75

	
	Particle conc. (# m⁻³)
	1644
	627
	2540
	2144
	1681
	5280
	2291
	7817
	3566
	2956

	
	Sampling fraction
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	BL (particles)
	5
	2
	0
	2
	0
	2
	1
	4
	4
	14

	Layer 3
(SMP)
	Sample volume (L)
	3.04
	3.05
	2.97
	3.18
	3.15
	3.15
	3.02
	3.20
	3.09
	3.28

	
	Mass conc. (mg m⁻³)
	2.18
	3.76
	3.17
	7.31
	3.57
	2.30
	2.39
	2.13
	5.83
	2.82

	
	Particle conc. (# m⁻³)
	1227
	2013
	1320
	2716
	2932
	2853
	5298
	7937
	2589
	4268

	
	Sampling fraction
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.63
	1.00
	1.00

	
	BL (particles)
	1
	2
	0
	1
	4
	2
	3
	4
	6
	13

	Layer 4
(SMP)
	Sample volume (L)
	3.15
	3.27
	3.04
	3.27
	3.03
	3.14
	3.24
	3.19
	3.06
	3.39

	
	Mass conc. (mg m⁻³)
	3.25
	29.23
	2.14
	0.62
	6.04
	2.81
	4.43
	5.53
	4.10
	3.51

	
	Particle conc. (# m⁻³)
	2448
	9105
	910
	329
	1587
	5096
	10803
	12118
	10440
	5531

	
	Sampling fraction
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	0.57
	1.00
	0.64

	
	BL (particles)
	2
	2
	2
	0
	0
	2
	2
	4
	2
	17

	Layer 5
(SMP)
	Sample volume (L)
	3.26
	3.12
	2.98
	3.03
	3.27
	3.15
	3.17
	N/A
	3.32
	2.96

	
	Mass conc. (mg m⁻³)
	21.90
	7.31
	5.78
	1.78
	3.80
	3.20
	5.02
	N/A
	2.40
	1.40

	
	Particle conc. (# m⁻³)
	4559
	2795
	2763
	1266
	613
	7619
	10709
	N/A
	3291
	3530

	
	Sampling fraction
	0.44
	0.38
	1.00
	1.00
	1.00
	1.00
	1.00
	N/A
	0.55
	0.67

	
	BL (particles)
	2
	0
	1
	1
	0
	4
	1
	N/A
	5
	12

	Layer 6
(SMP)
	Sample volume (L)
	N/A
	3.00
	3.16
	2.98
	3.31
	3.29
	3.20
	N/A
	3.01
	2.99

	
	Mass conc. (mg m⁻³)
	N/A
	69.41
	5.53
	8.87
	12.23
	2.51
	5.42
	N/A
	10.34
	2.73

	
	Particle conc. (# m⁻³)
	N/A
	9241
	2222
	2564
	908
	6472
	11250
	N/A
	18826
	7297

	
	Sampling fraction
	N/A
	0.34
	1.00
	0.41
	1.00
	0.80
	1.00
	N/A
	0.60
	0.55

	
	BL (particles)
	N/A
	1
	0
	1
	1
	2
	1
	N/A
	3
	14

	Layer 7
(SMP)
	Sample volume (L)
	N/A
	N/A
	3.12
	3.27
	N/A
	2.97
	N/A
	N/A
	N/A
	3.13

	
	Mass conc. (mg m⁻³)
	N/A
	N/A
	3.16
	24.50
	N/A
	5.75
	N/A
	N/A
	N/A
	3.31

	
	Particle conc. (# m⁻³)
	N/A
	N/A
	2288
	3374
	N/A
	11
	N/A
	N/A
	N/A
	5415

	
	Sampling fraction
	N/A
	N/A
	1.00
	1.00
	N/A
	0.51
	N/A
	N/A
	N/A
	0.59

	
	BL (particles)
	N/A
	N/A
	2
	0
	N/A
	3
	N/A
	N/A
	N/A
	13

	Layer 8
(SMP)
	Sample volume (L)
	N/A
	N/A
	3.19
	3.00
	N/A
	N/A
	N/A
	N/A
	N/A
	3.05

	
	Mass conc. (mg m⁻³)
	N/A
	N/A
	21.31
	40.41
	N/A
	N/A
	N/A
	N/A
	N/A
	5.46

	
	Particle conc. (# m⁻³)
	N/A
	N/A
	4731
	7862
	N/A
	N/A
	N/A
	N/A
	N/A
	4027

	
	Sampling fraction
	N/A
	N/A
	0.61
	0.31
	N/A
	N/A
	N/A
	N/A
	N/A
	0.57

	
	BL (particles)
	N/A
	N/A
	3
	1
	N/A
	N/A
	N/A
	N/A
	N/A
	13



