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Large volumes of microplastics are transported to the deep sea by turbidity currents
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Materials and Methods
Bathymetry data
The bathymetry for the North-East Atlantic Ocean is derived from the Esri Ocean Basemap (https://www.arcgis.com/apps/mapviewer/index.html?webmap=67ab7f7c535c4687b6518e6d2343e8a2). The Digital Terrain Model data for the Whittard Canyon is based on the 2022 EMODnet digital terrain model (DTM) (https://doi.org/10.12770/ff3aff8a-cff1-44a3-a2c8-1910bf109f85), which has a resolution of 1/16 * 1/16 arc minute of longitude and latitude (ca 115 * 115 meters). The bathymetry for the eastern branch of the Whittard Canyon is derived from the GEBCO_2023 Grid, GEBCO Compilation Group (2023) GEBCO 2023 Grid (https://www.gebco.net/data_and_products/gridded_bathymetry_data/gebco_2023/). The superimposed bathymetric contour at 100m is obtained from National Oceanography Centre, Southampton, UK. All the bathymetry data is analysed using QGIS software to mark the moorings and sample locations, and to construct the longitudinal profile and the cross-sections of the canyon (Fig. S1).
 
Two moorings and sediment trap sample
In this study, Acoustic Doppler Current Profilers (ADCPs) deployed on two moorings (M1 and M2) were used to record ocean hydrodynamics along the thalweg of the eastern branch of the Whittard Canyon (33). M1 was located at 1591 m water depth (26 km downstream of the canyon head) at 48.626° N, 10.004° W, and M2 was located 21 km downstream from M1 at 2259 m water depth at 48.490° N, 9.936° W. M1 was in addition equipped with a McLane Parflux sediment trap (ST) mounted at 10 m above the seafloor (Fig. 1, C and D). This ST consists of an upward-facing funnel overlying a mechanical carousel that turns every 18 days to present a new 500 ml sampling bottle. The sediment collected from the first sampling bottle, representing the sedimentation of the first turbidity current within the first 18 days (33), is weighed 553.2 g; a 58.5 g subsample was taken for microplastic extraction and grain-size analysis.
 
Seafloor sediment samples
A mono corer was suspended 7 m beneath the Conductivity–Temperature–Depth rosette (CTD) instrument during all CTD casts. After retrieval cores were immediately sliced in cm slices. Half of the slice was stored for sedimentological analysis at −20℃, and the other half was preserved for plastic analysis and samples were stored at 4℃ in aluminium foils. A total of 63 sub-samples were collected from seven mono-cores in the eastern branch of the Whittard Canyon. The seven mono-core locations were numbered C1 to C7 from below the head of the canyon to just north of the eastern branch of the Whittard Canyon (Fig. 1C). Only C3 contains 3 sub-samples, the other six mono-cores each have 10 sub-samples, with a sampling interval of 1 cm (see Table S1).
 
Microplastic extraction, identification and quantification
The 1 cm sediment core horizons had variable weights and water content, so samples were dried overnight in a drying oven set to 50℃. The dried samples were weighed and for comparative purposes, the weight and microplastic content quoted are normalized to 50.0 g (original data in Table S2). Sediment samples were then stored in glass beakers and covered with aluminum foil. Samples were added to a 1 L glass beaker with approximately 700 ml of a dense ZnCl2 solution (1.7 g cm−3) and disaggregated using a magnetic stirrer, and mixed until the sediment/ZnCl2 solution was homogenized. The microplastics were extracted from the sediment using a Sediment Microplastic Isolation (SMI) unit following a protocol developed for microplastic extraction (51) and modified following (52). The solution was added to the SMI unit, and the beaker was rinsed with ZnCl2 solution to flush any remaining sediment/microplastic. Prior to each use, the SMI unit was disassembled and thoroughly rinsed with Class 1 Milli-Q de-ionized water. Following settling overnight, the headspace supernatant was isolated by closing the ball valve of the SMI unit and rinsing with extra ZnCl2 solution to flush any remaining microplastics before vacuum filtering over a Whatman 541, 22 µm filter paper. The filter paper was then placed in a labelled petri dish and covered. Throughout the duration of the microplastic extraction procedure, all individuals wore white, cotton laboratory coats and latex gloves. All the microplastic extraction stages were performed in a clean laboratory in a fume cupboard. When the sediment samples were mixing in the 1 L glass beaker, and settling in the SMI units they were covered with aluminum foil to limit airborne microplastic contamination. When it was not possible during the sample preparation to cover the sediment sample with aluminum foil, an opened petri dish with a blank, Whatman 541, 22 µm, filter paper was placed in the fume cupboard and used as a contamination control procedural blank. The contamination control procedural blank data can be provided on request to the corresponding author.
 
The prepared filter papers, both from the sediment extraction process and the airborne contamination control blanks were analyzed in a clean microscopy laboratory using a Zeiss Axio Zoom, V16 stereomicroscope at 20-50x magnification. Filter papers were traversed systematically to identify microplastics based on the following criterion: (1) no visible cellular or organic structures; (2) a positive reaction to the hot needle test (53, 54); (3) maintenance of structural integrity when touched or moved. Microplastics were categorized based on their color and type, including, whether they were microfibers, microplastic fragments (including films), or microbeads (Fig. S2). The percentage of different microplastic shapes (e.g., fibers, fragments) in each sample, and the mean microplastic concentration of each sample location (i.e., ST, C1–7) were also calculated and presented (see Table S2).
 
Polymer identification
Industry produces a wide variety of plastic polymers that break down when exposed to weathering processes. A key reaction in this breakdown is the oxidation of reduced carbon, which increases the quantity of oxygen-bearing functional groups in the plastics. This increase can serve as an indicator of degradation: the more oxygen present, the more degraded the plastic (55). This degradation process is similar to how natural organic carbon materials in sedimentary rocks break down, where oxidative processes convert pristine reduced carbon compounds like collagen or keratin into more oxidized, less polymerized fragments (56). However, plastics have a wide range of compositions and structures, analytical methods are therefore required to characterize such material and determine the degree of their degradation accurately. Infrared methods are particularly useful for identifying diagnostic functional groups, determining the most likely original plastic type, and providing information about the degree of degradation based on compositional differences between the probable original material and the recovered sample from the field (55). A subset (n = 42) of the extracted microfibers was analyzed using a PerkinElmer Spotlight 400 Fourier transform infrared (FTIR) spectrometer equipped with a diamond Attenuated Total Reflectance accessory, to confirm a polymer (or other) origin and to assess the degree of degradation. Some of these samples were taken from push-cores of the same age stratigraphy in adjacent core locations (Fig. 1C). The FTIR spectrum range was set at 4,000–650 cm−1, with a resolution of 4 cm−1 at a rate of 16 scans per analysis. Data were processed and diagnostic functional groups were identified using the PerkinElmer Spectrum IR and Spectrum IMAGE software with a standard reference library to assign polymer type and assess degree of degradation. Microplastic polymers were consequently confirmed based on the library comparison results with >70% confidence (Fig. S3).
 
Grain-size analysis
All sediment samples were analysed using Malvern Mastersizer 3000 equipped with an automated wet dispersion unit (Hydro LV). The samples were subjected to a small amount of ultrasonic and pre-measurement dispersion. Three aliquots were analysed to ensure that each sample was completely dispersed. Each measurement was replicated five times with a coefficient of variance (COV) below 3% for D50, and below 5% for D10 and D99, and the average of the five valid results was finally reported. The grain-size distribution (Fig. S4), indicating the volume percentage of grains in a certain size interval, was constructed. Some grain-size percentiles, such as D10, D50 and D99, were exported from the software. Four grain-size parameters, including mean, standard deviation, skewness and kurtosis, were calculated. Further statistical analysis between microplastic concentration, grain-size percentiles and grain-size parameters was also conducted.
 
Relating microplastics to seafloor shear stress
Bed shear stress (τ) determines which sediment the flow can transport, and whether the flow will pick up additional sediment from the bed or sediment will settle out of the flow (56). The bed shear stress (τ) is assumed to only relate to bed roughness and will be constant for a fixed location during the flow (57), and thus can be calculated by (58):
[bookmark: OLE_LINK96]                                                             	τ = ρwu*2	(1)
where ρw is the sea water density (1029 kg m−3), u* is the bed shear velocity (21). In this study, the bed shear velocity (u*) generated by the turbidity current at the seafloor can be determined by its velocity profile, which is logarithmic between the bed and the maximum velocity (59, 60):
[bookmark: OLE_LINK100]                                                  	u* = Umaxκ[ln()]−1	(2)
where Umax is the maximum velocity, hmax is the height of the maximum velocity, κ is the von Kármán constant with a value of 0.4 (61), and D90 is derived from the grain-size distribution in the turbidity current. The bed shear velocity (u*) and the resultant bed shear stress (τ) are then used to calculate Shields parameter (60-64) (τ*, also called dimensionless shear stress) and boundary Reynolds number (R*) for different particles using (21, 59, 60):
                                                          	τ* = 	(3)
R* = 	(4)
where ρs is the particle density [quartz with 2650 kg m−3, polytetrafluoroethylene (PTFE) with 2200 kg m−3, polystyrene (PS) with 1050 kg m−3], g is acceleration due to gravity (9.81 m s−2) (58), ν is kinematic viscosity of seawater at 20℃ (1.0508×10−6m2 s−1) (https://ittc.info/), and D is the particle diameter. By plotting the results on a Shields diagram (Fig. 4A), it can be seen that, even during waning flow (Fig. 2D), all sediments (including quartzes and microplastics) are prone to be transported in suspension by the turbidity currents in the Whittard Canyon with a shear stress >1.70 N m−2 (Fig. 4A and Table S3).
 
Sedimentation rate of seafloor sediments
The 210Pb dating technique is based on alpha-spectrometry from 210Po and is used to infer particle accumulation rates over the past 100 years (for methodology, see 65). The 210Pb dating results are analyzed by a two-layer, 1D vertical eddy diffusion model assuming a constant input of 210Pb and steady sedimentation rates (64-66). 210Pb samples are chosen as such to avoid sandy intervals as they generally hold lower 210Pb signatures than finer grained intervals (67). Therefore, the finer sediments (silt with normally graded successions) of box-core 65 in the Whittard Canyon are suitable and are selected for 210Pb dating. The box-core 65, located at 1105.5 m water depth at 48.6391° N, 10.036° W, is near the mono-core C1 (Fig. 1C). The total length of box-core 65 is 41.3 cm, with 12 intervals (0–0.5 cm, 0.5–1 cm, 1–1.5 cm, 2–2.5 cm, 3–4 cm, 5–6 cm, 9–10 cm, 13–14 cm, 17–18 cm, 24–25 cm, 31–32 cm, 38–39 cm) sampled. 210Pb activity of the sediments in box-core 65 varies from 400–530 mBq g−1 at the surface to a background activity of ~25 mBq g−1 with depth. The shape of the 210Pb profile varies as a function of accumulation rate, diffusive mixing constant and bioturbated mixing depth. The 210Pb profile is gently sloped, suggesting a sedimentation rate (ω) of approximately 0.22 cm yr−1 (46) (Fig. S5).
 
Mapping of global submarine canyons and comparison of their microplastic concentrations
We map previous geomorphological dataset of submarine canyons worldwide (42) that includes a total of 5849 submarine canyons by QGIS (Fig. S6). These submarine canyons can be sub-divided into three main types: Type 1, shelf-incising submarine canyons having heads with a clear bathymetric connection to a major river system; Type 2, shelf-incising submarine canyons with no clear bathymetric connection to a major river system; and Type 3, blind submarine canyons incised onto the continental slope (42). Here we define land-detached submarine canyons as submarine canyons that are not connected to a major river system, so Type 2 and Type 3 can both be included with a total number of 5696 (Fig. S6). There is a 45–55% increase in potentially active submarine canyons from just land-attached submarine canyons to land-detached submarine canyons, so the number of land-detached submarine canyons will be higher than this value. Most new potentially active submarine canyons are located along the eastern margins of North America and South America, southern and western Australia and the Celtic Margin (Fig. S6). To compare measured microplastic concentrations from the samples in the Whittard Canyon with other submarine canyons worldwide, we compiled data from publications that provided details on the mean and maximum microplastic concentrations of ten submarine canyons (25, 41, 67, 68) (Fig. 1E and Table S4).
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Fig. S1. Cross sectional and longitudinal profiles of the canyon. (A) Position of the cross sections and the longitudinal profile. (B) Cross sectional geometry of the canyon at each mono-core location (C1–7) and the sediment trap (ST). Note that the mono-core locations are not always at the deepest part of the canyon. (C) Longitudinal profile showing the ST and mono-core locations along the canyon.
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Fig. S2. Representative photos taken by stereomicroscope showing different microfibers and microplastic fragments from the sediment trap. Note the background sediments are mainly composed of quartz grains. Scale bar 1 mm. (A) Pink and blue microfibers, and pink microplastic fragments. (B) Blue and gray microfibers, with phytobenthos and organics also shown. (C) Blue, gray and purple microfibers.
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Fig. S3. Representative photos of microfibers and microplastic fragments taken by micro-FTIR (scale: 1 mm side length of a square) and their corresponding polymer types interpreted by FTIR spectra. (A) PVC (polyvinyl chloride). (B) PVB (polyvinyl butyral). (C) PET (polyethylene terephthalate). (D) PE (polyethylene). (E) PA (polyamide). (F) PS (polystyrene). (G) PTFE (polytetrafluoroethylene). (H) PCL (polycaprolactone). (I) Rayon. (J) Chlorinated rubber.
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Fig. S4. Grain size distribution of sediment samples from the seven mono-cores (C1–7) and the sediment trap. Their mean D50 and D90 values are shown.


[image: ]
Fig. S5. 210Pb activity as a function of depth for box-core 65. Red squares represent the measured 210Pb activities per sediment depth interval, and the black profile line represents the modelled 210Pb activity. Sediment accumulation rate is expressed as ω with a value of 0.22 cm yr−1 (46), indicating the 10 cm sample depth is likely to be deposited entirely within the time range since the first production of plastic in the 1950s.
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Fig. S6. Distribution of the 5849 submarine canyons worldwide as mapped by previous study (42). Land-detached submarine canyons are defined as those are not connected to a major river system (Type 2 and Type 3) and account for 97% (n = 5696). Note we exclude canyons on the Antarctic shelf from this analysis as they may be fed in different ways (i.e. by cascading dense cold water, rather than sediment flows).


Table S1. Details of the seafloor sediment samples, including their core numbers, coordinates, water and sediment depths, original sample and dry weights.
	Number
	Core
	Latitude (°)
	Longitude (°)
	Water depth (m)
	Sediment depth (cm)
	Original sample weight (g)
	Dry weight (g)

	1
	C1
	48.63664
	−10.0085
	1421
	1
	21.452
	14.2

	2
	C1
	48.63664
	−10.0085
	1421
	2
	21.368
	14

	3
	C1
	48.63664
	−10.0085
	1421
	3
	28.381
	24.2

	4
	C1
	48.63664
	−10.0085
	1421
	4
	36.381
	30

	5
	C1
	48.63664
	−10.0085
	1421
	5
	27.041
	22.4

	6
	C1
	48.63664
	−10.0085
	1421
	6
	32.744
	26.8

	7
	C1
	48.63664
	−10.0085
	1421
	7
	45.221
	34.7

	8
	C1
	48.63664
	−10.0085
	1421
	8
	34.436
	24.5

	9
	C1
	48.63664
	−10.0085
	1421
	9
	29.409
	19.2

	10
	C1
	48.63664
	−10.0085
	1421
	10
	31.257
	20.9

	11
	C2
	48.61722
	−9.97869
	1569
	1
	16.196
	9.6

	12
	C2
	48.61722
	−9.97869
	1569
	2
	23.644
	10.7

	13
	C2
	48.61722
	−9.97869
	1569
	3
	22.591
	12.2

	14
	C2
	48.61722
	−9.97869
	1569
	4
	25.958
	16.2

	15
	C2
	48.61722
	−9.97869
	1569
	5
	26.954
	14.6

	16
	C2
	48.61722
	−9.97869
	1569
	6
	22.639
	14

	17
	C2
	48.61722
	−9.97869
	1569
	7
	25.98
	16

	18
	C2
	48.61722
	−9.97869
	1569
	8
	21.771
	12.3

	19
	C2
	48.61722
	−9.97869
	1569
	9
	27.508
	17.5

	20
	C2
	48.61722
	−9.97869
	1569
	10
	20.791
	13.5

	21
	C3
	48.54217
	−9.92827
	2044
	1
	22.285
	22.6

	22
	C3
	48.54217
	−9.92827
	2044
	2
	19.191
	16.6

	23
	C3
	48.54217
	−9.92827
	2044
	3
	15.383
	12.5

	24
	C4
	48.49102
	−9.9352
	2270
	1
	15.23
	13

	25
	C4
	48.49102
	−9.9352
	2270
	2
	23.925
	18.998

	26
	C4
	48.49102
	−9.9352
	2270
	3
	29.711
	24.4

	27
	C4
	48.49102
	−9.9352
	2270
	4
	23.897
	19.8

	28
	C4
	48.49102
	−9.9352
	2270
	5
	23.7
	17.7

	29
	C4
	48.49102
	−9.9352
	2270
	6
	25.069
	18.951

	30
	C4
	48.49102
	−9.9352
	2270
	7
	23.638
	15

	31
	C4
	48.49102
	−9.9352
	2270
	8
	35.874
	28.9

	32
	C4
	48.49102
	−9.9352
	2270
	9
	38.629
	32.6

	33
	C4
	48.49102
	−9.9352
	2270
	10
	29.696
	26.2

	34
	C5
	48.47323
	−9.94462
	2338
	1
	37.888
	28.6

	35
	C5
	48.47323
	−9.94462
	2338
	2
	29.795
	20

	36
	C5
	48.47323
	−9.94462
	2338
	3
	33.316
	27.3

	37
	C5
	48.47323
	−9.94462
	2338
	4
	39.354
	31.5

	38
	C5
	48.47323
	−9.94462
	2338
	5
	48.513
	40.5

	39
	C5
	48.47323
	−9.94462
	2338
	6
	33.273
	23

	40
	C5
	48.47323
	−9.94462
	2338
	7
	32.534
	22

	41
	C5
	48.47323
	−9.94462
	2338
	8
	37.167
	29

	42
	C5
	48.47323
	−9.94462
	2338
	9
	46.885
	40.4

	43
	C5
	48.47323
	−9.94462
	2338
	10
	30.776
	27

	44
	C6
	48.43438
	−9.9386
	2590
	1
	13.094
	7

	45
	C6
	48.43438
	−9.9386
	2590
	2
	12.692
	5.8

	46
	C6
	48.43438
	−9.9386
	2590
	3
	14.696
	8

	47
	C6
	48.43438
	−9.9386
	2590
	4
	20.189
	9.5

	48
	C6
	48.43438
	−9.9386
	2590
	5
	21.035
	10

	49
	C6
	48.43438
	−9.9386
	2590
	6
	16.765
	11.7

	50
	C6
	48.43438
	−9.9386
	2590
	7
	32.125
	19.2

	51
	C6
	48.43438
	−9.9386
	2590
	8
	32.161
	19.6

	52
	C6
	48.43438
	−9.9386
	2590
	9
	29.764
	19.3

	53
	C6
	48.43438
	−9.9386
	2590
	10
	36.744
	24.3

	54
	C7
	48.41516
	−9.95061
	2683
	1
	27.001
	15.5

	55
	C7
	48.41516
	−9.95061
	2683
	2
	34.449
	24.1

	56
	C7
	48.41516
	−9.95061
	2683
	3
	31.075
	27.2

	57
	C7
	48.41516
	−9.95061
	2683
	4
	35.305
	29.9

	58
	C7
	48.41516
	−9.95061
	2683
	5
	31.764
	26.3

	59
	C7
	48.41516
	−9.95061
	2683
	6
	34.188
	27.2

	60
	C7
	48.41516
	−9.95061
	2683
	7
	37.706
	34

	61
	C7
	48.41516
	−9.95061
	2683
	8
	37.105
	32.3

	62
	C7
	48.41516
	−9.95061
	2683
	9
	34.347
	28.6

	63
	C7
	48.41516
	−9.95061
	2683
	10
	29.081
	21.7



 
Table S2. Details of microfibers and microplastic fragments identified in the seafloor sediment samples.
	Core
	Depth (cm)
	Type
	Concentration (items 50 g−1 of dried sediment)
	Percentage (fibers/fragments)
	Mean concentration in  core
	Mean percentage (fibers/fragments) in core

	C1
	1
	Fibers
	39
	100.0%
	41
	100.0%
0.0%

	C1
	1
	Fragments
	0
	0.0%
	
	

	C1
	2
	Fibers
	46
	100.0%
	
	

	C1
	2
	Fragments
	0
	0.0%
	
	

	C1
	3
	Fibers
	43
	100.0%
	
	

	C1
	3
	Fragments
	0
	0.0%
	
	

	C1
	4
	Fibers
	48
	100.0%
	
	

	C1
	4
	Fragments
	0
	0.0%
	
	

	C1
	5
	Fibers
	36
	100.0%
	
	

	C1
	5
	Fragments
	0
	0.0%
	
	

	C1
	6
	Fibers
	52
	100.0%
	
	

	C1
	6
	Fragments
	0
	0.0%
	
	

	C1
	7
	Fibers
	24
	100.0%
	
	

	C1
	7
	Fragments
	0
	0.0%
	
	

	C1
	8
	Fibers
	49
	100.0%
	
	

	C1
	8
	Fragments
	0
	0.0%
	
	

	C1
	9
	Fibers
	36
	100.0%
	
	

	C1
	9
	Fragments
	0
	0.0%
	
	

	C1
	10
	Fibers
	33
	100.0%
	
	

	C1
	10
	Fragments
	0
	0.0%
	
	

	C2
	1
	Fibers
	57
	100.0%
	43
	100.0%
0.0%

	C2
	1
	Fragments
	0
	0.0%
	
	

	C2
	2
	Fibers
	51
	100.0%
	
	

	C2
	2
	Fragments
	0
	0.0%
	
	

	C2
	3
	Fibers
	33
	100.0%
	
	

	C2
	3
	Fragments
	0
	0.0%
	
	

	C2
	4
	Fibers
	37
	100.0%
	
	

	C2
	4
	Fragments
	0
	0.0%
	
	

	C2
	5
	Fibers
	58
	100.0%
	
	

	C2
	5
	Fragments
	0
	0.0%
	
	

	C2
	6
	Fibers
	32
	100.0%
	
	

	C2
	6
	Fragments
	0
	0.0%
	
	

	C2
	7
	Fibers
	34
	100.0%
	
	

	C2
	7
	Fragments
	0
	0.0%
	
	

	C2
	8
	Fibers
	53
	100.0%
	
	

	C2
	8
	Fragments
	0
	0.0%
	
	

	C2
	9
	Fibers
	40
	100.0%
	
	

	C2
	9
	Fragments
	0
	0.0%
	
	

	C2
	10
	Fibers
	30
	100.0%
	
	

	C2
	10
	Fragments
	0
	0.0%
	
	

	C3
	1
	Fibers
	71
	100.0%
	68
	100.0%
0.0%

	C3
	1
	Fragments
	0
	0.0%
	
	

	C3
	2
	Fibers
	66
	100.0%
	
	

	C3
	2
	Fragments
	0
	0.0%
	
	

	C3
	3
	Fibers
	68
	100.0%
	
	

	C3
	3
	Fragments
	0
	0.0%
	
	

	C4
	1
	Fibers
	73
	100.0%
	44
	92.8%
7.2%

	C4
	1
	Fragments
	0
	0.0%
	
	

	C4
	2
	Fibers
	58
	91.7%
	
	

	C4
	2
	Fragments
	5
	8.3%
	
	

	C4
	3
	Fibers
	51
	100.0%
	
	

	C4
	3
	Fragments
	0
	0.0%
	
	

	C4
	4
	Fibers
	56
	91.7%
	
	

	C4
	4
	Fragments
	5
	8.3%
	
	

	C4
	5
	Fibers
	51
	90.0%
	
	

	C4
	5
	Fragments
	6
	10.0%
	
	

	C4
	6
	Fibers
	42
	84.2%
	
	

	C4
	6
	Fragments
	8
	15.8%
	
	

	C4
	7
	Fibers
	37
	84.6%
	
	

	C4
	7
	Fragments
	7
	15.4%
	
	

	C4
	8
	Fibers
	22
	100.0%
	
	

	C4
	8
	Fragments
	0
	0.0%
	
	

	C4
	9
	Fibers
	14
	90.0%
	
	

	C4
	9
	Fragments
	2
	10.0%
	
	

	C4
	10
	Fibers
	8
	100.0%
	
	

	C4
	10
	Fragments
	0
	0.0%
	
	

	C5
	1
	Fibers
	52
	100.0%
	40
	95.9%
4.1%

	C5
	1
	Fragments
	0
	0.0%
	
	

	C5
	2
	Fibers
	40
	94.1%
	
	

	C5
	2
	Fragments
	3
	5.9%
	
	

	C5
	3
	Fibers
	38
	100.0%
	
	

	C5
	3
	Fragments
	0
	0.0%
	
	

	C5
	4
	Fibers
	38
	100.0%
	
	

	C5
	4
	Fragments
	0
	0.0%
	
	

	C5
	5
	Fibers
	49
	88.9%
	
	

	C5
	5
	Fragments
	6
	11.1%
	
	

	C5
	6
	Fibers
	41
	95.0%
	
	

	C5
	6
	Fragments
	2
	5.0%
	
	

	C5
	7
	Fibers
	27
	100.0%
	
	

	C5
	7
	Fragments
	0
	0.0%
	
	

	C5
	8
	Fibers
	33
	100.0%
	
	

	C5
	8
	Fragments
	0
	0.0%
	
	

	C5
	9
	Fibers
	24
	100.0%
	
	

	C5
	9
	Fragments
	0
	0.0%
	
	

	C5
	10
	Fibers
	37
	87.0%
	
	

	C5
	10
	Fragments
	6
	13.0%
	
	

	C6
	1
	Fibers
	50
	100.0%
	47
	93.6%
6.4%

	C6
	1
	Fragments
	0
	0.0%
	
	

	C6
	2
	Fibers
	78
	100.0%
	
	

	C6
	2
	Fragments
	0
	0.0%
	
	

	C6
	3
	Fibers
	50
	100.0%
	
	

	C6
	3
	Fragments
	0
	0.0%
	
	

	C6
	4
	Fibers
	42
	80.0%
	
	

	C6
	4
	Fragments
	11
	20.0%
	
	

	C6
	5
	Fibers
	50
	100.0%
	
	

	C6
	5
	Fragments
	0
	0.0%
	
	

	C6
	6
	Fibers
	43
	90.9%
	
	

	C6
	6
	Fragments
	4
	9.1%
	
	

	C6
	7
	Fibers
	39
	100.0%
	
	

	C6
	7
	Fragments
	0
	0.0%
	
	

	C6
	8
	Fibers
	33
	92.9%
	
	

	C6
	8
	Fragments
	3
	7.1%
	
	

	C6
	9
	Fibers
	39
	78.9%
	
	

	C6
	9
	Fragments
	10
	21.1%
	
	

	C6
	10
	Fibers
	14
	87.5%
	
	

	C6
	10
	Fragments
	2
	12.5%
	
	

	C7
	1
	Fibers
	52
	69.6%
	50
	83.3%
16.7%

	C7
	1
	Fragments
	23
	30.4%
	
	

	C7
	2
	Fibers
	58
	90.3%
	
	

	C7
	2
	Fragments
	6
	9.7%
	
	

	C7
	3
	Fibers
	42
	85.2%
	
	

	C7
	3
	Fragments
	7
	14.8%
	
	

	C7
	4
	Fibers
	37
	84.6%
	
	

	C7
	4
	Fragments
	7
	15.4%
	
	

	C7
	5
	Fibers
	42
	81.5%
	
	

	C7
	5
	Fragments
	10
	18.5%
	
	

	C7
	6
	Fibers
	40
	75.9%
	
	

	C7
	6
	Fragments
	13
	24.1%
	
	

	C7
	7
	Fibers
	34
	92.0%
	
	

	C7
	7
	Fragments
	3
	8.0%
	
	

	C7
	8
	Fibers
	39
	86.2%
	
	

	C7
	8
	Fragments
	6
	13.8%
	
	

	C7
	9
	Fibers
	31
	81.8%
	
	

	C7
	9
	Fragments
	7
	18.2%
	
	

	C7
	10
	Fibers
	41
	94.7%
	
	

	C7
	10
	Fragments
	2
	5.3%
	
	



 
Table S3. Data used for plotting Shield’s diagram. This includes the maximum velocity (Umax) and its corresponding height (hmax) of the nine recorded turbidity currents from the ADCP in Fig. 2D. The particle diameter (D), bed shear stress (τ), Shields parameter (τ*) and boundary Reynolds number (R*) of different sediments or plastics are also shown.
	Sediment/plastic type
	Umax (m s−1)
	hmax (mm)
	D (m)
	τ (N m−2)
	τ*
	R*

	Quartz
	3
	4000
	2.47E-04
	10.30
	2.62
	23.52

	Quartz
	2.4
	5000
	2.47E-04
	6.35
	1.62
	18.47

	Quartz
	2.1
	3000
	2.47E-04
	5.30
	1.35
	16.87

	Quartz
	1.9
	7000
	2.47E-04
	3.77
	0.96
	14.23

	Quartz
	1.6
	1500
	2.47E-04
	3.47
	0.88
	13.66

	Quartz
	1.6
	9000
	2.47E-04
	2.57
	0.65
	11.75

	Quartz
	1.3
	1000
	2.47E-04
	2.47
	0.63
	11.52

	Quartz
	1.1
	1000
	2.47E-04
	1.77
	0.45
	9.75

	Quartz
	1.3
	9000
	2.47E-04
	1.70
	0.43
	9.54

	Quartz
	3
	4000
	1.59E-04
	10.30
	4.07
	15.14

	Quartz
	2.4
	5000
	1.59E-04
	6.35
	2.51
	11.89

	Quartz
	2.1
	3000
	1.59E-04
	5.30
	2.10
	10.86

	Quartz
	1.9
	7000
	1.59E-04
	3.77
	1.49
	9.16

	Quartz
	1.6
	1500
	1.59E-04
	3.47
	1.37
	8.79

	Quartz
	1.6
	9000
	1.59E-04
	2.57
	1.02
	7.56

	Quartz
	1.3
	1000
	1.59E-04
	2.47
	0.98
	7.42

	Quartz
	1.1
	1000
	1.59E-04
	1.77
	0.70
	6.28

	Quartz
	1.3
	9000
	1.59E-04
	1.70
	0.67
	6.14

	Polystyrene (PS)
	3
	4000
	1.00E-03
	10.30
	49.99
	95.21

	Polystyrene (PS)
	3
	4000
	1.00E-04
	10.30
	499.91
	9.52

	Polystyrene (PS)
	1.3
	9000
	1.00E-03
	1.70
	8.24
	38.64

	Polystyrene (PS)
	1.3
	9000
	1.00E-04
	1.70
	82.36
	3.86

	Polytetrafluoroethylene (PTFE)
	3
	4000
	1.00E-03
	10.30
	0.90
	95.21

	Polytetrafluoroethylene (PTFE)
	3
	4000
	1.00E-04
	10.30
	8.97
	9.52

	Polytetrafluoroethylene (PTFE)
	1.3
	9000
	1.00E-03
	1.70
	0.15
	38.64

	Polytetrafluoroethylene (PTFE)
	1.3
	9000
	1.00E-04
	1.70
	1.48
	3.86



 
Table S4. Comparison of microplastic abundance (items 50 g−1 of dried sediment) in different submarine canyons worldwide.
	Canyon type
	Location
	Mean
	Standard error of the mean
	Maximum

	Land-detached
	Norfolk (25)
	0.76625
	0.35655
	2.95

	Land-attached
	Gaoping (67)
	9.9
	
	9.9

	Land-attached
	Black Sea (41)
	20
	
	20

	Land-attached
	Penghu (67)
	7.983333
	6.05835
	20.1

	Land-attached
	Formosa (67)
	20.4
	
	20.4

	Land-attached
	Mediterranean (68)
	22.5
	12.5
	35

	Land-attached
	NE Atlantic (68)
	23
	17
	40

	Land-attached
	Alboran Sea (41)
	32.5
	4.78714
	50

	Land-attached
	Cantabrian Sea (41)
	55
	15
	70

	Land-attached
	Catalan Sea (41)
	47.5
	7.27438
	75

	Land-detached
	Whittard (This Study)
	45.19162
	1.87418
	78
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