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Supplementary Table 1 | Global microplastic abundances collected at the sea surface, from a single depth in the water column, and from multiple depths

	Sampling method
	Compartment
	Group
	Min.-Max. (particles/m3)
	Median (particles/m3)

	Surface net trawl
	0-30 cm
	
	7×10-5 to 491
	0.02  
	

	The single depth
	1-60 m
	Original microplastic estimates
	0.09 to 800
	0.49
	

	
	1-60 m
	Adjusted microplastic estimates*
	0.05 to 200
	0.32
	

	Multiple depths 
	The entire water column
	Abundances in nearshore waters 
	2×10-3  to 4.5×104
	500

	
	The entire water column
	Abundances in offshore waters 
	3×10-4  to 1.2×104
	16

	
	The deepest depth 
	Abundances in nearshore waters 
	7×10-3  to 1.3×104
	260

	
	The deepest depth
	Abundances in offshore waters 
	4×10-4  to 3.8×103
	21


Note: *Adjusted microplastic estimates indicate the abundance of microplastic fragment (>200 μm) extracted according to the method 1.4. 











Supplementary Table 2 | Studies of sampling the subsurface microplastics at the single depth

	Sampling method
	Study
	Number of data 
	Sampling depth (m)
	Mesh size (μm)
	Identification method
	Size faction >200 μm
	Non-fiber fraction (%)
	Contamination
mitigation
	Spectral library

	Ship’s underway pump
	Desforges et al. (ref.1)*
	34
	4.5
	62.5
	Nile red & Microscopy inspection
	
	
	NA
	NA

	
	Lusher et al. (ref.2)
	649
	3
	250
	Microscopy inspection & Raman 
	100% (>250 μm)
	4
	Plastic-free principleb and Personal protective measuresc 
	NA

	
	Enders et al. (ref.3)
	23
	3
	10
	Microscopy inspection & Raman 
	5.3% (>250 μm)
	100
	Procedural and air blanks
	BioRad-KnowItAll Informatics System, Raman ID Expert and Thermo Fisher Scientific 

	
	Lusher et al.  (ref.4)
	75
	6
	250
	Microscopy inspection & FTIR
	100% (>250 μm)
	100
	Procedural blanks, Personal protective measures
	PerkinElmer inbuilt library

	
	Kanhai et al.  (ref.5)
	76
	11
	250
	Microscopy inspection & FTIR
	100% (>250 μm)
	0-100a
	Procedural and air blanks, Personal protective measures
	Bruker ATR polymer library and synthetic Fibres library 

	
	Kanhai et al. (ref.6)
	58
	8.5
	250
	Microscopy inspection & FTIR 
	100% (>250 μm)
	6
	Air blanks, Plastic-free principle and Personal protective measures 
	OMNIC inbuilt library


	
	Morgana et al. (ref.7)
	7
	3
	80
	Microscopy inspection & FTIR
	100% (>200 μm)
	66.6-100a
	Air blanks, Clean benchd and Personal protective measures
	PerkinElmer ‘Polymer’ spectral library

	
	Ryan et al.  (ref.8)*
	101
	3
	50 and 25
	NA
	NA
	NA
	Air blanks
	NA

	
	Yakushev et al. (ref.9)
	60
	3
	100
	Microscopy inspection & FTIR
	0-100% (>200 μm)
	33-100a
	Procedural blanks and Personal protective measures
	PerkinElmer ATR Polymers library, STJapan Polymers ATR library, BASEMAN library


	
	Zhang et al. (ref.10)
	17
	8
	330
	Microscopy inspection & FTIR
	100% (>330 μm)
	55
	Procedural blanks,
Clean bench and Plastic-free principle
	OMNIC inbuilt library

	
	Li et al. (ref.11)
	142
	5
	330
	Microscopy inspection & FTIR
	100% (>330 μm)
	58.8
	Procedural and air blanks and Plastic-free principle
	OMNIC inbuilt library

	
	Pakhomova et al. (ref.12) 
	108
	3
	100
	Microscopy inspection & FTIR
	82.6% (>250 μm)
	100
	Procedural and Air blanks, Clean bench and Sampling putative contaminantse
	PerkinElmer ATR Polymers library, STJapan Polymers ATR library, BASEMAN library


	
	Almeida et al. (ref.13)*
	122
	3-4 
	50
	Microscopy inspection & FTIR
	NA
	NA
	Air blanks and Plastic-free principle
	PerkinElmer ‘Polymer’ spectral library

	
	Zhdanov et al. (ref.14) 2023
	17
	3
	100
	Microscopy inspection & FTIR
	78.2% (>300 μm)
	0-100a
	Procedural and air blanks
	PerkinElmer ‘Polymer’ spectral library

	MultiNet
	Carlotti et al (ref.15)
	10
	20-60 
	300 
	Microscopy inspection
	100% (>300 μm)
	4
	NA
	NA

	NISKIN bottles
	Courtene-Jones et al. (ref.16) 
	1
	2227
	80
	Microscopy inspection & FTIR
	NA
	NA
	Air blanks, Plastic-free principle and sampling putative contaminants
	OMNIC inbuilt library

	NISKIN bottles
	Peng et al. (ref.17) 
	5
	2673-10908
	0.3
	Microscopy inspection & FTIR
	47-85% (>100 μm)
	
	Procedural and air blanks and Plastic-free principle
	Spectral database for organic compounds 

	NISKIN bottles
	Courtene-Jones et al. (ref.18) 
	15
	25
	20 
	Microscopy inspection & FTIR
	50-100% (>335 μm)
	25-100a
	Air blanks, Clean roomf and sampling putative contaminants
	PerkinElmer ‘Polymer’ spectral library 

	Submersible pump
	Ng & Obbard (ref.19) 
	10
	1
	20
	Microscopy inspection & FTIR
	NA
	NA
	NA
	Handbookg

	Total
	
	1530
	
	
	
	
	
	
	



Notes: ‘NA’ suggests that no related information is provided. *No estimates of Microplastic abundances are applied due to its method bias available. 
aThe proportions of non-fibrous plastics were provided at each station. b‘Plastic-free principle’ includes standard non-plastic equipment/reagents such as metal and glass are used as much as possible, all liquids are filtered, and glassware are combusted”. c‘Personal protective measures’ includes researchers wearing lab coats (cotton/polyester blend), cotton clothing and gloves (nitrile) during sample processing and keeping the number of personnel in the analysis laboratory to a minimum at any one time. d‘Clean bench’ indicates the laminar flow hood with the high-efficiency particulate air (HEPA) system. e‘Sampling putative contaminants’ involves analyzing fibers from clothing and potential research-related contaminants such as ropes, piping, mesh screens, manta trawl net, NISKIN bottle, lines, boat hull, deck paints, etc., concurrently with the samples through spectroscopic analysis. f‘Clean room’ means the air in an isolated laboratory being purified via HEPA system. g‘Handbook’ indicates the Handbook of Fourier transform Raman and infrared spectrum of polymers20. 


Supplementary Table 3 | Methodologies for measuring the depth profile of the oceanic microplastics

	Study
	Region
	Number of stations
	Sampling method
	Number of sampling depth/maximum depth (m)
	Filtering volume (m3) per sample
	Cut-off size for particle collection (μm)
	Identification
	Proportion of samples underwent polymer identification
	Filter used for identification
	Contamination
mitigation
	Spectral library

	Reisser et al. (ref.21) 
	offshore
	12
	MultiNet
	10/5
	NA
	150
	Visual inspection
	All potential particles
	
	NA
	NA

	Kukulka et al. (ref.22)*
	offshore
	12
	MultiNet
	3/20
	NA
	333
	Visual inspection
	All potential particles
	
	NA
	NA

	Gorokhova (ref.23)a 
	nearshore
	1
	WP2 net/50-L water bottle
	1-4/100
	
	90 
	Microscopy inspection & hot needle
	1%-50%
	NA
	NA
	NA

	Mauro et al. (ref.24)a  
	nearshore
	1
	Niskin bottles
	3/53.5
	0.005
	0.7
	Microscopy inspection & hydrofluoric acid digestion 
	All potential particles
	GF/C
	Air blanks, Plastic-free principle and Personal protective measures, Sampling putative contaminants
	NA 

	Oztekin & Bat (ref.25) 
	nearshore
	3
	Cylindro-conical plankton net
	3/30
	NA
	300
	Microscopy inspection
	All potential particles
	GF/C
	NA
	NA

	Bagaev et al. (ref.26)  
	nearshore
	35
	Niskin bottles
	1-3/217.5
	0.01
	174
	Microscopy inspection 
	All potential particles
	Mesh
	Sampling putative contaminants
	NA

	Cordova & Hernawan (ref.27) 
	nearshore
	10
	Niskin bottles
	5/2000
	0.01
	0.45
	Microscopy inspection & FTIR
	All potential particles
	Cellulose nitrate filter
	Personal protective measures
	OMNIC inbuilt library


	Dai et al. (ref.28)  
	nearshore
	20
	Niskin bottles
	7/30
	0.02
	20
	Microscopy inspection & FTIR
	All potential particles
	Nylon mesh
	Procedural blanks, and Plastic-free principle  
	OMNIC inbuilt library


	Kanhai et al. (ref.6)  
	nearshore
	9
	Niskin bottles
	3-6/4369
	0.03-0.05
	250
	Microscopy inspection & FTIR
	All potential particles
	GF/C
	Air blanks, Plastic-free principle and Personal protective measures 
	OMNIC inbuilt library


	Song et al. (ref.29)  
	nearshore
	41
	Submersible pump
	3/55
	0.1
	20
	Microscopy inspection & FTIR
	25%-100%
	Polycarbonate
	Plastic-free principle
	OMNIC inbuilt library


	Choy et al. (ref.30) 
	nearshore 
	2
	Pump attached to ROV
	4-7/1000
	1007-2378
	100
	Microscopy inspection & Raman
	All potential particles
	Nylon mesh
	Procedural blanks, and Personal protective measures
	Self-built library

	Ding et al. (ref.31)  
	nearshore
	3
	Niskin bottles & plexiglass water sampler
	4/40
	0.05
	0.45
	Microscopy inspection & Raman
	All potential particles
	Cellulose nitrate filter
	Plastic-free principle and Personal protective measures 
	PerkinElmer ‘Polymer’ spectral library

	Zobko et al. (ref.32)  
	nearshore
	4
	Costomized pump
	5/106
	2.5-3.4
	174
	Microscopy inspection & Raman
	All potential particles
	Mesh
	Procedural blanks and Plastic-free principle  
	BioRad-KnowItAll

	Egger et al. (ref.33)  
	offshore
	5
	MultiNet
	7-8/2002
	136-4521
	500
	Visual inspection, Raman & FTIR
	80%
	
	Plastic-free principle
	Self-built library

	Li et al. (ref.34) 
	offshore
	6
	Plankton pump
	4-10/4000
	10
	60
	Microscopy inspection & FTIR
	All potential particles
	GF/A
	Procedural and air blanks, Plastic-free principle and Personal protective measures
	OMNIC inbuilt library

	Pabortsava & Lampitt (ref.35)  
	offshore
	12
	In-situ pump
	3/270
	0.7-1.53
	25
	FTIR Imaging
	1.80%
	Stainless steel
	Procedural blanks, Plastic-free principle, Clean bench and Personal protective measures
	S.T. Japan-Europe GmbH


	Tekman et al. (ref.36) 
	offshore
	5
	In-situ pump
	2-4/5350
	0.22-0.56
	32
	FTIR Imaging
	5%-100%
	Anodisc
	Procedural blanks, Plastic-free principle, Clean bench and Personal protective measures
	Shared libraryd 

	Ross et al. (ref.37)  
	offshore
	6
	Niskin bottles
	6-7/1015
	0.031
	63
	Microscopy inspection & FTIR
	All potential particles
	Polycarbonate
	Procedural blanks, Plastic-free principle, Clean room and Personal protective measures
	BioRad-KnowItAll

	Uurasjarvi et al. (ref.38) 
	nearshore
	4
	Limnos-type water sampler
	1-3/98
	0.03
	100 
	FTIR Imaging
	100%
	Gold-coated polycarbonate
	Plastic-free principle and Personal protective measures
	Shared libraryd

	Zhou et al. (ref.39)
	nearshore
	12
	Niskin bottles
	3-7/443
	0.005
	5
	Microscopy inspection & FTIR
	10%
	Cellulose nitrate 
	Procedural blanks, Plastic-free principle and Personal protective measures
	OMNIC inbuilt library


	Vega-Moreno et al. (ref.40)a  
	nearshore
	4
	Niskin bottles
	4/1150
	0.072
	100
	Microscopy inspection
	No chemical confirmation
	GF/F
	NA
	NA

	Egger et al. (ref.41)  
	
	12
	MultiNet
	2-3/300
	205-684
	500
	Visual inspection & Raman
	100%
	NA
	Procedural blanks
	Self-built and Thermo Scientific library

	Wang et al. (ref.42)  
	nearshore
	93
	Niskin bottles
	4/300
	0.005
	10
	Microscopy inspection & FTIR
	All potential particles
	Nylon mesh
	Procedural blanks, Plastic-free principle and Personal protective measures
	OMNIC inbuilt library


	Zhao et al. (ref.43)  
	offshore
	7
	In-situ pump
	3-4/5200
	0.44-1.76
	2
	FTIR Imaging
	20%-70%
	Anodisc filter
	Procedural blanks, Plastic-free principle, Clean bench and Personal protective measures
	Transformed shared libraryc 

	Zhao et al. (ref.44)  
	offshore
	3
	In-situ pump
	3-6/3700
	0.4-0.51
	10
	FTIR Imaging
	100%
	Anodisc filter
	Procedural blanks, Plastic-free principle, Clean bench and Personal protective measures
	Transformed shared libraryc

	Gunaalan et al. (ref45)b
	nearshore
	9
	Bore-hole dwell pump
	3/75
	3
	10
	FPA-FTIR Imaging
	50-60%
	ZnSe window
	Procedural and air blanks, Plastic-free principle, Clean bench and Personal protective measures
	Sharedd library

	Manullang et al. (ref.46)
	nearshore
	11
	Niskin bottles
	8-10/2000
	0.008-0.01
	37
	Microscopy inspection & Raman
	20%
	GF/C filter
	Procedural and air blanks, Plastic-free principle and Personal protective measures
	Horiba micro-Raman spectrometer library


	Total stations
	
	342
	
	
	
	
	
	
	
	
	


aThis data is not included in this study due to its method bias. bThis data is not included in this study due to the unavailability of the original data. c‘Transformed shared library’ is based on the spectrum database in the ref.47. dShared reference library is based on the ref.48,49











Supplementary Table 4 | Log-linear regressions relationships between water depth and microplastic abundances (particles m-3) observed in the global ocean

	Sampling technique
	Location
	R2
	p
	Model 
	Reference

	MultiNet
	Atlantic Ocean
North Pacific Subtropical Gyre
	0.48
	<< 0.01
	
	refs21,33,41,43

	In-situ pump 
	North Pacific Subtropical Gyre
	0.55
	0.03
	
	ref44

	In-situ pump
	Arctic Ocean
	0.39
	0.01
	
	ref36

	In-situ pump
	Atlantic Ocean
	0.16
	0.02
	
	ref35

	Plankton pump
	Pacific and Indian Oceans
	0.18
	0.03
	
	ref34

	Niskin bottles
	Arctic Ocean
	0.27
	0.005
	
	ref37

	Submersible pump
	Korean coastal area
	0.42
	<<0.01
	
	ref29

	Niskin bottles & Plexiglass water sampler
	South China Sea
	0.29
	0.03
	
	ref31

	
	
	0.93
	0.03
	
	ref27

	Niskin bottles
	Bohai Sea
	0.21
	0.02
	
	ref28

	Niskin bottles
	Baltic Sea
	0.48
	<<0.01
	
	ref26

	Cylindro-conical plankton net
	Black Sea
	0.96
	0.1
	
	ref25


Notes: , 














Supplementary Table 5 | Studies of measuring the vertical flux of microplastics with the sediment trap 

	Study 
	Region
	Depth (m)
	Sample duration (days)
	Identification method
	Composition
	Mean flux (particle m-2 day-1)

	Reineccius et al. (ref.50)
	offshore
	2000 and 3200
	15–31
	TM 
	100% microfiber
	94

	Alurralde et al. (ref.51) 
	nearshore
	25
	10–30
	TM
	100% microfiber
	20,790

	Galgani et al. (ref.52)
	offshore
	50, 100, 150, 200, 300, 
400, 500, and 600
	5
	AM
	Predominant fragments
	12

	Reineccius et al. (ref.53)
	offshore
	2000
	11–91
	TM
	Predominant fragments
	421

	Rowlands et al. (ref.54)
	nearshore
	50 and 150
	1
	TM
	92% microfiber
	200

	Mateos-Cárdenas et al. (ref.55) 
	offshore
	719, 717, 605 and 2126
	69–73
	TM
	Predominant microfiber
	4.7

	Zhang et al. (ref.56)
	nearshore
	2074
	18
	TM
	92% fragments
	27.5

	Ikenoue et al. (ref.57)
	offshore
	4900
	18–21
	AM
	89% fragments
	352 


Notes: TM (traditional methods): Microscopy preselection followed by chemical confirmation; AM (advanced methods): automatic µ-Fourier transform infrared (FTIR) imaging








Supplementary Table 6 | Microplastics (MP) polymer information identified in 18 peer-reviewed paper studying MP in water column. 53 different types of polymer and three mix groups of “Blends”, “Poly” and “others” without specific polymer composition were reported. The density of the polymer varies in natural environment due to the additivities added, the way manufactured, weathering and biofouling processes. 

	NO
	Polymer Type
	Abbreviation
	Density (g/cm3)
	Category

	1
	Polyethylene
	PE
	0.92
	Buoyant

	2
	Polypropylene
	PP
	0.86
	Buoyant

	3
	Polyethylene-Polypropylene
	PE-PP
	0.9
	Buoyant

	4
	Polypropylene-Polyethylene
	PP-PE
	0.86
	Buoyant

	5
	Polyethylene-chlorinated
	CPE
	1.22
	Dense

	6
	Ethylene vinyl acetate/ Poly(ethylene-vinyl acetate)
	EVA/PVA/PEVA
	0.92-0.95
	Buoyant

	7
	Polystyrene
	PS
	1.05
	Dense

	8
	Polyethylene terephthalate/Polyester
	PET/PES 
	1.35
	Dense

	9
	Polyvinyl Chloride
	PVC
	1.38
	Dense

	10
	Poly(Vinyl Chloride:MMA)
	PVC-PMMA
	1.21
	Dense

	11
	PA /Polyamide 6/6.6 Copolymer/Nylon
	PA
	1.15-1.22
	Dense

	12
	Polyacrylamide
	PAA/PAM/PPA
	1.32
	Dense

	13
	Polyacrylonitrile
	PAN
	1.15-1.184
	Dense

	14
	Poly(Acrylonitrile:MMA)
	PAN-PMMA (A/MMA)
	1.18
	Dense

	15
	Poly(Styrene:Acrylonitrile:MMA)
	PS-PAN-PMMA 
	1.18
	Dense

	16
	Poly(Methyl Methacrylate)
	PMMA
	1.18
	Dense

	17
	Poly(methyl acrylate) 
	PMA
	1.12
	Dense

	18
	Polycarbonate
	PC
	1.2
	Dense

	19
	Acrylonitrile Butadiene Styrene
	ABS
	1.07
	Dense

	20
	Polyoxymethylene/polyacetal
	POM
	1.39-1.42
	Dense

	21
	Teflon
	PTFE
	2.13-2.33
	Dense

	22
	Polybutadiene
	BR
	0.91
	Buoyant

	23
	Poly(Butadiene:MMA)
	-
	1.03
	Dense

	24
	Polybutylacrylate
	PBA
	1.08
	Dense

	25
	Polybutylmethacrylate
	PBMA
	1.07
	Dense

	26
	Poly(ethyl: acrylate)
	PEA
	1.05/1.21
	Dense

	27
	Polyetherurethane
	PEUR
	1.12 
	Dense

	28
	Poly(Ethylene:Vinyl Chloride)
	PE-PVC
	1.04
	Dense

	29
	Poly(Ethylacrylate:ST:Acrylamide)
	-
	1.05
	Dense

	30
	Poly(Methylphenylsiloxane)
	-
	1.1
	Dense

	31
	Poly(vinylmethylether)
	PVMA
	1.03
	Buoyant

	32
	Poly(vinylidene fluoride/Poly(Vinylidene Fluoride:C3F6)
	PVDF/PVDF-C3F3
	1.78
	Dense

	33
	Polyvinylidene chloride (PVDC) and polyacrylonitrile
	PVDC-PAN
	1.6
	Dense

	34
	Polyvinylidene chloride (PVDC) and polyethylene
	PVDC-PE
	1.2
	Dense

	35
	Poly(Trimellitamide Imide)
	-
	1.27
	Dense

	36
	Ethylene-ethyl acrylate copolymer
	EEA
	0.93
	Buoyant

	37
	Acrylic
	Acrylic
	1.18
	Dense

	38
	Polycaprolactone
	PCL
	1.145
	Dense

	39
	Polylactic acid
	PLA
	1.24
	Dense

	40
	Alkyd resin
	ALK
	1.6
	Dense

	41
	Urethane Alkyd 
	UA
	0.92
	Buoyant

	42
	Polyepichlorohydrin/Resin epoxy
	PECH/EP/Epoxy Resin
	1.1-1.41
	Dense

	43
	Phenoxy resin 
	Phe
	1.10-1.25
	Dense

	44
	Phenol Resin/Phenolic resin
	PF
	1.25–1.30
	Dense

	45
	Polyterpene resins
	PTR
	0.98-1.05
	Buoyant

	46
	Aromatic hydrocarbon resin
	-
	1.1
	Dense

	47
	Poly(Ethylene:Propylene:Diene)
	EPDM rubber/R3 
	0.86-0.91
	Buoyant

	48
	Nitrile rubber
	NRB（%）
	1.0
	Buoyant

	49
	Cellulose
	CE
	1.5
	Dense

	50
	Cellulose acetate/ Rayon/Cellophane
	CA/Rayon
	1.29-1.52
	Dense

	51
	Acrylates/polyurethanes (PUR)/varnish/lacquer
	APV
	0.95-0.97
	Buoyant

	52
	t-carbon
	t-carbon
	1.5
	Dense

	53
	Synthetic dyes
	SD
	1.35
	Dense

	54
	Blends
	Blends
	-
	Dense

	55
	Poly
	Poly
	-
	Dense

	56
	Others
	Others
	-
	Dense


Note: Studies reported polymer groups as Blends, Poly and Others were categorized in Dense group considering the prevalence of dense MP in those particles.  
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