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1. Sample collection 

 

 

Figure S1. Collection of seafloor sediment samples on Cefas Endeavour research 

vessel. 

 

A list of CSEMP sediment stations and corresponding locations can be found in Table 

S.1.  
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Table S1. CSEMP stations and corresponding locations 

Station Location UK regional seas OSPAR 

region  

Sampling years 

CSEMP 

245 

Off Tyne Northern North Sea  Greater 

North Sea  

2013, 2015*, 2017. 

2019, 2021 

CSEMP 

285 

Off Tyne/Tees Northern North Sea Greater 

North Sea  

2013, 2015, 2017, 

2019, 2021 

CSEMP 

295 

Off Tees  Northern North Sea Greater 

North Sea  

2013, 2015*, 2017, 

2019, 2021 

CSEMP 

345 

Off 

Humber/Wash 

Northern North Sea Greater 

North Sea  

2013, 2015, 2017, 

2019, 2021 

CSEMP 

376 

Off Wash Southern North Sea Greater 

North Sea  

2013, 2015, 2017, 

2019, 2021 

CSEMP 

386 

Wash Southern North Sea Greater 

North Sea  

2015, 2017, 2019, 

2021 

CSEMP 

466 

Thames  Southern North Sea Greater 

North Sea  

2013, 2017, 2019, 

2021 

CSEMP 

475 

Outer Gabbard Southern North Sea Greater 

North Sea  

2013, 2015, 2021 

CSEMP 

484 

Dungeness English Channel Greater 

North Sea  

2013, 2015, 2017, 

2019, 2021 

CSEMP 

536 

Lyme Bay Western English 

Channel 

Greater 

North Sea  

2014, 2016, 2018, 

2020 

CSEMP 

575 

Off Tamar Celtic Sea  Greater 

North Sea 

2014, 2016, 2018, 

2020 

CSEMP 

605 

Celtic Deep Western English 

Channel & Celtic 

Sea 

Celtic Sea 2014, 2016, 2018 

CSEMP 

655 

Cardigan Bay Irish Sea  Celtic Sea 2014, 2016, 2018, 

2020 

CSEMP 

715 

Liverpool Bay Irish Sea  Celtic Sea  2014, 2016, 2018, 

2020 

CSEMP 

805 

SE Isle of Man Irish Sea  Celtic Sea  2014, 2016, 2018, 

2020 
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2. Contamination control procedures 

Several contamination control procedures were also implemented while handling 

samples in the laboratory. Such procedures included: 

• Use of glassware as much as possible 

• Use of 100% cotton lab coats 

• All samples were handled in a biological safety cabinet (BSC) 

• All surfaces were cleaned with plastic free cloths 

• Laboratory floors were vacuumed each day before carrying out any work 

• All chemicals added to the samples were previously filtered onto a 0.2 m 

regenerated cellulose (RC) filter 

• Restricted laboratory access 

 

3. Sample processing  

 

Table S2. List of chemicals, manufacturers and suppliers 

Chemicals  Molecular formula Manufacturer/Supplier Purity (%) 

Potassium hydroxide  KOH VWR/VWR - 

Sodium hypochlorite  NaClO VWR/VWR 14% active chlorine  

Hydrogen peroxide H2O2 VWR/VWR 30% 

Ethanol C2H6O Acros 

organics/ThermoFisher 

scientific  

95% purity 

Nile Red C20H18N2O2  Acros 

organics/ThermoFisher 

scientific 

99% purity 

Zinc chloride  ZnCl2 VWR/VWR - 
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Figure S2. Chemical resistant biological items after staining using NR following (a) a 

10% KOH digestion process at 40°C for 3 days and (b) a 30% v:v KOH:NaClO 

digestion process at 40°C for 3 days.  

 

 

3.1 Density separation and microplastics recovery 

 

Table S3. Polymeric materials used for density separation recovery studies.  

Supplier  Polymer 

type 

Characteristics  Particle 

type 

Size 

(m) 

Density 

(g cm-3) 

Spiked 

amount 

(number 

of items) 

Goodfellow

s  

PA Opaque  Spheres 1590 1.16 10 x 2  

Goodfellow

s  

uPVC Opaque  Fragments

, spherical 

Max. 

250 

1.3-1.45 50 x 2 
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Supplier  Polymer 

type 

Characteristics  Particle 

type 

Size 

(m) 

Density 

(g cm-3) 

Spiked 

amount 

(number 

of items) 

Goodfellow

s  

U.H.M.W

. PE 

Opaque Fragments

, spherical 

Max. 

150 

0.95 50 x 2  

Goodfellow

s  

PS  Opaque  Fragments

, spherical 

900 1.05 50 x 2  

Goodfellow

s 

PP Transparent Sheet, 1 

mm thick, 

shavings  

~ 500  0.90 50 x 2 

Amazon PET White Fibre  ~ 2700 

length 

300 m 

diamete

r  

1.39 20 x 2 

Amazon Nylon  White Fibre ~ 3951 

length, 

20m 

diamete

r  

1.14 20 x 2 

Amazon Nylon Yellow Fishing 

line 

~ 536 1.14 50 x 2  
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Figure S3. Polymer recoveries (%) from spiked clean sand using zinc chloride (1.5 g 

cm-3). 

 

 

 

4. Quantification of microplastics 

 

 

Figure S4. Schematic diagram of the protocol for the detection and quantification of 

microplastics in sediment samples. 

 



 

Page 7 of 22 
 

 

Figure S5. Experimental set-up of the digital imaging acquisition system using white 

light and blue light (420-470 nm). 

 

 

Figure S6. Schematic diagram of the protocol for the imaging and semi-automatic 

counting of fluorescent particles onto filters. 
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Figure S7. Schematic diagram of the protocol for the analysis of microplastics from 

sediment samples using micro-FTIR with focal plane array detector (FPA) following 

oxidative digestion on dry sediment. 

 

 

(A) 
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Figure S8. Example of particle mapping onto filter for (A) all particles and (B) 

microplastics (including rubbers) only. 

 

 

 

 
 

Figure S9. Decision tree used within the tool to pick which threshold to use to create 

the two classes. Where Ored is the Otsu threshold for the red band, Ogreen is the 

(B) 
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Otsu threshold for the green band, x ̅red is the mean value of the red band for the 

whole image, x g̅reen is the mean value of the green band for the whole image, minred 

is the user defined minimum red threshold and mingreen is the user defined minimum 

greed threshold. 

 

5. Contamination control procedures 

 

 

Figure S10. Number of items per filter for laboratory negative controls (n=24).  
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Figure S11. OSPAR regions. Region I: Arctic waters, II: Greater North Sea, III: Celtic 

Seas, IV: Bay of Biscay and Iberian Coast, V: Wider Atlantic.  
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Coastal vs offshore stations  

 

 

Figure S12. Plot of mean concentration of microplastics (data transformed) from 

coastal and offshore locations.  

 

Table S4. One-Way ANOVA output for the investigation of differences for the 

abundance of microplastics from seafloor sediments from coastal to offshore locations. 
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Figure S13. Location of near-shore CSEMP sediment monitoring stations to dredge 

disposal sites.  
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Figure S14. Microplastics analysed using -FTIR categorised per size classes (n=27).  

 

 

Figure S15. Number of particles per kg dry weight sediment for 2 marine Dutch sediments 

using two analytical techniques: i) Nile red tagging of polymers coupled with automatic 

counting and micro-FTIR and ii) Focal plane array detector-based micro-Fourier-transform 

infrared imaging (Bakir, 2022).  
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Table S5. Microplastics analysis from micro-FTIR-FPA and comparison to NR output. 

 

Sampling 

year 

Station 

number  

Sediment 

type  

Number of 

microplastics 

on filters 

from FPA  

Polymer type  Size 

fraction 

(m) 

[min – 

max] 

Mean number 

of 

microplastics 

on filters 

from NR 

technique* 

(mean ± SD; 

n=3) 

2019 386 High % 

sand 

300 PP, PE 84 - 1920 200 ± 200  

2019 484 High % 

sand 

1,500 PP, PA 44 - 284 2,200 ± 721 

2019 466 High % 

sand 

700 PP, PA 67 - 112 800 ± 1,058 

2020 805 High % 

sand  

1,400 CA (modified), 

PP, PA 

22 – 140  2,067 ± 945 

2021 475 High % 

sand  

400 PP 37 - 88 67 ± 115 

2021 285 High % 

sand 

900 PP, PE  30 - 1920 533 ± 924 

2021 295 High % 

sand 

1,500 Rubber type3, 

PE, PP 

23 – 214  733 ± 306 

2021 484 High % 

silt/clay 

2,100 PE, PP, EVA, 

Rubber 

24 - 503 2,200 ± 0.01 
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Figure S16. Charting Progress 2 Regional Sea boundaries (UKMMAS, 2010).  

 

6. ANOVAs statistical outputs  

• 2021 
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• 2020 
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• 2019 

 

 

 

 

• 2018 
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• 2017 
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• 2016 

 

 

 

 

 

• 2015 
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• 2014 

 

 

 

 

• 2013 
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