
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Land-Based Solutions for Plastics in the Sea 

This project has received funding from the European Union’s Horizon 2020 research and 

innovation programme under grant agreement No 101003954 

 

 

 

Due date of deliverable: 31/05/2023 

Actual submission date: 30/05/2023 

 

 

 

 

 

 

 

 

 

 

D2.3 Second year of sampling - sampling during different seasons 

and sample preparation and results of first-year sampling 

Preliminary Report 



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 1 

PROJECT INFORMATION 

Project number:  101003954 

Project acronym:  LABPLAS 

Project full title:  Land-Based Solutions for Plastics in the Sea 

Call:  H2020-SC5-2018-2019-2020 submitted for H2020-SC5-2020-2 / 03 Sep 2020 

Topic:  CE-SC5-30-2020 – Plastics in the environment: understanding the sources, transport, 

distribution and impacts of plastics pollution 

Type of action:  RIA – Research and Innovation Action 

Starting date:  June 1st, 2021 

Duration:  48 months 

List of participants:  

Nº Participant name Acronym Country Type 

1 UNIVERSIDADE DE VIGO UVI SPAIN HES 

2 UNIVERSIDADE DA CORUÑA UDC SPAIN HES 

3 Bundesanstalt fuer Gewaesserkunde BfG GERMANY RTO 

4 LABORATORIO IBERICO INTERNACIONAL DE 

NANOTECNOLOGIA 

INL PORTUGAL RTO 

5 KATHOLIEKE UNIVERSITEIT LEUVEN KUL BELGIUM HES 

6 HELMHOLTZ ZENTRUM FUR OZEANFORSCHUNG KIEL GEOMAR GERMANY RTO 

7 NATIONAL OCEANOGRAPHY CENTRE NOC UNITED KINGDOM RTO 

8 SORBONNE UNIVERSITE SU FRANCE HES 

9 OPEN UNIVERSITEIT NEDERLAND OUNL NETHERLANDS HES 

10 LEIBNIZ INSTITUTE FOR BALTIC SEA RESEARCH IOW GERMANY RTO 

11 ASSOCIACAO PARA O DESENVOLVIMENTO DO 

ATLANTIC INTERNATIONAL RESEARCH CENTRE 

AC PORTUGAL RTO 

12 UNIVERSIDADE FEDERAL DO SAO PAULO UNIFESP BRAZIL HES 

13 BASF SE BASF GERMANY LE 

14 TG ENVIRONMENTAL RESEARCH ER UNITED KINGDOM SME 

15 CONTACTICA S.L. CTA SPAIN SME 

16 STICHTING EGI EGI NETHERLANDS Non-P 

17 STICHTING RADBOUD UNIVERSITEIT RU NETHERLANDS HES 

18 UNIVERSIDADE FEDERAL DO PARÁ UFPA BRAZIL HES 
 

 

  

 



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 2 

DELIVERABLE DETAILS 

 

Document number: D2.3 

Document title: 
Second year of sampling - sampling during different seasons and 

sample preparation and results of first-year sampling 

Dissemination level PU – Public 

Period: RP2 

WP: WP2 

Task: Task 2.3 

Status: Preliminary Report 

Authors:  

  

Executive summary: This report corresponds to Deliverable 2.3 Second year of sampling – 

sampling during different seasons and sample preparation and results of 

first-year sampling, resulting from Task 2.3 Sampling 2nd year (define 

hotspots, different seasons), sample preparation and results of first-year 

sampling. 

 

 

Version Date Comments 

1.0 30 May 2023 Initial version – Preliminary Report 

   

   

   

 

 

Disclaimer 

The views and opinions expressed in this document reflect only the authors' views, and not necessarily those 

of the European Commission. 

 

  



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 3 

 

TABLE OF CONTENTS 

 

PROJECT INFORMATION .................................................................................................................................... 1 

DELIVERABLE DETAILS ...................................................................................................................................... 2 

TABLE OF CONTENTS ......................................................................................................................................... 3 

LIST OF FIGURES ................................................................................................................................................ 5 

ABBREVIATIONS AND ACRONYMS ..................................................................................................................... 7 

1 INTRODUCTION .............................................................................................................................................. 8 

2 SAMPLING CAMPAIGNS ................................................................................................................................... 8 

2.1 General remarks ................................................................................................................................. 8 

2.2 Thames River ..................................................................................................................................... 9 

2.2.1 Seasonal samplings on the Thames River......................................................................................... 9 

2.2.2 Biota samples .................................................................................................................................. 10 

2.2.3 Atmospheric sampling ..................................................................................................................... 11 

2.3 Elbe River ......................................................................................................................................... 12 

2.3.1 Seasonal samplings on the Elbe River ............................................................................................ 12 

2.3.2 Biota samples .................................................................................................................................. 13 

2.3.3 Atmospheric samples ...................................................................................................................... 14 

2.4 Mero-Barcés River Basin .................................................................................................................. 14 

2.4.1. Macro-/mesoplastics sampling ....................................................................................................... 14 

2.4.2. Water sampling .............................................................................................................................. 15 

2.4.3. Sediment sampling ......................................................................................................................... 17 

2.4.4. Biota sampling ................................................................................................................................ 18 

2.4.5. Atmospheric deposition sampling .................................................................................................. 20 

2.5 North Sea ......................................................................................................................................... 21 

2.5.1 Winter North Sea Sampling ............................................................................................................. 21 

2.5.2 North Sea macroplastic sampling.................................................................................................... 22 

3 SAMPLE PREPARATION.................................................................................................................................. 23 

3.1 Processing of surface microlayer samples ...................................................................................... 23 

3.2 Small microplastics (10µm-1mm) .................................................................................................... 23 

3.3 Biota ................................................................................................................................................. 26 

3.2.1 Zooplankton, invertebrates .............................................................................................................. 26 



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 4 

3.2.2 Bivalves ........................................................................................................................................... 26 

3.2.3 Crayfish ........................................................................................................................................... 27 

3.2.4 Fish.................................................................................................................................................. 27 

3.4 Atmospheric sampling ...................................................................................................................... 29 

4 RESULTS  (ALL RESULTS ARE PRELIMINARY) ................................................................................................... 29 

4.1 Surface microlayer ........................................................................................................................... 29 

4.2 Sediments ........................................................................................................................................ 29 

4.3 Zooplankton and manta nets (>335 µm) .......................................................................................... 30 

4.4 Bivalves ............................................................................................................................................ 32 

4.4.1 Mero-Barcés.................................................................................................................................... 32 

4.4.2 Elbe ................................................................................................................................................. 32 

4.5 Fish ................................................................................................................................................... 33 

4.6 Atmospheric deposition .................................................................................................................... 33 

REFERENCES ....................................................................................................................................................... 35 

 

  



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 5 

 

LIST OF FIGURES 

 

Figure 1: Sites chosen for the seasonal sampling in the Thames and Elbe rivers. ............................................ 8 

Figure 2: Sample collection on the Thames. A. Manta net deployment; B) preparation of the pump filter for 

collecting small microplastics (10 µm-1 mm); c) sieved sediment sample for investigating 

microplastics in invertebrates. .......................................................................................................... 10 

Figure 3: Samples collected in the contrasting locations of the Thames in April 2023. A. Clogged Manta net 

sample from T05 (Victoria docks), B. rinsed samples for small microplastics – the contrast in sediment 

load between estuarine (T06) and urban (T05) parts of the Thames are obvious.  Note the difference 

between filtered volume of water at T05 (0.008 m3) and T06 (0.098 m3). ....................................... 10 

Figure 4: A diagram of the proposed deposition air sampler. .......................................................................... 11 

Figure 5: Ship used for sampling in the Elbe estuary (left); manta net in Dessau (right). ............................... 12 

Figure 6: Filter cascade and manta net (left), sampling the surface microlayer (middle), sample collected with 

the manta net (right). ........................................................................................................................ 13 

Figure 7: Macroplastics along the shores of the Elbe in Hamburg and Cuxhaven. .......................................... 13 

Figure 8: Location of atmospheric samples in Hamburg (Altona and Veddel) (left); atmospheric samplers with 

metal bottle in a PVC pipe (right; photos E. Fischer). ....................................................................... 14 

Figure 9: Macro- and mesoplastics samples from the summer campaign in the Mero-Barcés River Basin. ... 14 

Figure 10: Macro-/mesoplastics sampling locations with their coordinates from the first summer campaign in 

the Mero-Barcés River Basin. ........................................................................................................... 15 

Figure 11: Location 1 from the first summer campaign in the Mero-Barcés River Basin. ............................... 15 

Figure 12: Diagram of the water sampling system used in the Mero-Barcés River Basin (Location 1). .......... 16 

Figure 13: Water sampling locations with their coordinates from the first summer campaign in the Mero-Barcés 

River Basin. ....................................................................................................................................... 16 

Figure 14: Water sampling locations with their coordinates from the first winter campaign in the Mero-Barcés 

River Basin. ....................................................................................................................................... 17 

Figure 15: Water sampling for nanoplastics analysis in Mero-Barcés River Basin (Location 1). ...................... 17 

Figure 16: Sediment river sampling locations with their coordinates from the first winter campaign in the Mero-

Barcés River Basin. ........................................................................................................................... 18 

Figure 17: Sediment sampling with the Van-Veen grab sampler used in the Mero-Barcés River Basin ……..18 

Figure 18: Red Swamp Crayfish sampling in the Mero-Barcés River Basin (Location 7). ................................ 19 

Figure 19: Example of macro- and mesoplastics samples from sampling round 03 (May 2023) collected in the 

Mero-Barcés River Basin. ................................................................................................................. 19 

Figure 20: Itinerary performed in the Mero-Barcés River Basin for macro- and mesoplastics sampling round 03 

(May 2023). ...................................................................................................................................... 20 

Figure 21: Passive samplers used for atmospheric deposition sampling: A) EnviroPlanet, B) Depobulk. ....... 20 

Figure 22:  (L-R) The CTD-Niskin rosette being prepared for deployment. Van Veen sediment grab sampler 

being retrieved after deployment. Catamaran trawl deployed during one of the rare days with good 

weather. ............................................................................................................................................ 21 

Figure 23: (Left) Microplastics being picked from the catamaran net samples for analysis on-board. The 

hyperspectral camera system is the orange device at the top of the picture. (Right) Example plastics 

from a typical net tow. ...................................................................................................................... 22 



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 6 

Figure 24: Example of macroplastics collected from Duhnen Beach on the North Sea. .................................. 22 

Figure 25: Testing methods for microplastic extraction in the Thames water samples.. ................................. 25 

Figure 26:  Mussel sample preparation for MP determination at UDC. ............................................................ 26 

Figure 27: Enzymatic digestion protocol for MP determination in mussels at UDC: extract A) before, B) after 

digestion and C) filter after digestion. ............................................................................................ 27 

Figure 28: Example images of different stages of sample processing: a) fish dissection, b) incubation of 

samples, c) addition of canola oil, d) filtration. .............................................................................. 28 

Figure 29: Sample preparation protocol for atmospheric MP deposition. ........................................................ 29 

Figure 30A&B: Plastic concentration (plastic particles per m3) in six stationss in Thames river (A) 

during winter 2022 and in seven stations of Elbe river (B) in winter (dark blue, January 2022) and 

summer (light blue, June 2022). .................................................................................................... 30 

Figure 31: Number of copepods per m3 (y axes) for six stations (x axes) in Thames river in three different 

periods of the year: January 2022 (orange), June 2022 (yellow) and January 2023 (green). Table 

shows the specific value for the total number of copepods per cubic meter in each station and 

period of the year. Vertical line shows the tidal limit. ..................................................................... 31 

Figure 32: Number of copepods per m3 (y axes) for seven stations (x axes) in Elbe river in three different 

periods of the year: January 2022 (orange), June 2022 (yellow) and November 2022 (green). Table 

shows the specific value for the total number of copepods per cubic meter in each station and 

period of the year. Vertical line shows the tidal limit. ..................................................................... 32 

Figure 33: Results of bivalves in the Elbe river. ............................................................................................... 33 

Figure 34: a) Visible image, b) absorbance heat map and c) siMPle analysis output for one of the fish samples.

 ......................................................................................................................................................................... 33 

Figure 35: Atmospheric MP deposition results, expressed as MPs/m2/day, obtained in January 2023. ......... 34 

 

LIST OF TABLES 

 

Table 1: Details about seasonal sampling campaigns on the Thames river. ...................................................... 9 

Table 2: Number of each species analysed at each site. .................................................................................. 11 

Table 3:  Details about seasonal sampling campaigns on the Elbe river. ......................................................... 12 

 

 

 

 

  



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 7 

 

ABBREVIATIONS AND ACRONYMS 

 

Abbreviation / Acronym Description 

ABS  acrylonitrile butadiene styrene 

CSP Coomassie stainable particles 

FTIR  Fourier-transform infrared spectroscopy 

GF/F-filters  glass microfiber filters 

GIT gastrointestinal tract 

HCl  hydrogen chloride 

H2O2  hydrogen peroxide 

IR  infrared 

KOH  potassium hydroxide 

LDIR laser direct infrared 

MilliQ  ultrapure water 

MP microplastic 

MPs microplastics 

NaClO  sodium hypochlorite 

PA polyamide 

PC polycarbonate 

PE polyethylene 

PET polyethylene terephthalate 

PMMA polymethyl methacrylate 

PN particulate nitrogen 

PP polypropylene 

PS polystyrene 

PTFE  polytetrafluoroethylene 

PU polyurethane 

PVC polyvinyl chloride 

SDS  sodium dodecyl sulfate 

SML surface microlayer 

TEP transparent exopolymer particles 

TOC total organic carbon 

WTP wastewater treatment plant 

ZnBr2 zinc bromide 

 

 

 

 

  

https://en.wikipedia.org/wiki/Polytetrafluoroethylene


 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 8 

 

1 INTRODUCTION 

This document corresponds to a preliminary version of Deliverable 2.3 Second year of sampling – sampling 

during different seasons and sample preparation and results of first-year sampling. The final version of this 

deliverable will be submitted in December 2023 due to unforeseen delays for the North Sea and Mero-Barcés 

samplings originally planned to take place in 2022. 

The sampling methods used are described in detail in deliverables D2.1 Harmonization of methods, acquiring 

sampling instruments, planning of sampling campaign, selection and sub-sampling of sediment cores, and in 

D2.2. First sampling campaign, year 1, including target environments and matrices and sample preparation. 

Only sample preparation methods which are not mentioned in the previous deliverables are presented here. 

In addition, the analyses of sediment cores will be described in a separate report which will be submitted in 

May 2025. 

 

2 SAMPLING CAMPAIGNS 

2.1 General remarks 

The first sampling campaign at the North Sea took place in February 2023. 

Detailed target sampling campaigns took place seasonally (in autumn, winter and spring) at selected sites of 

interest on the Elbe and Thames rivers, based on results from the first-year sampling campaign when potential 

hotspots were defined. The summer sampling campaign is scheduled to take place at the same time as the 

North Sea summer sampling (26.06.2023 - 02.07.2023) to maintain the conceptual connection between the 

two river basins feeding into the North Sea. 

 

Figure 1: Sites chosen for the seasonal sampling in the Thames and Elbe rivers. 
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Furthermore, the first three samplings at the Atlantic Mero-Barcés river basin have been conducted. 

Atmospheric sampling has also started and will be finished in autumn 2023. 

Initially, it was planned, that macroplastics from water and sediment samplings would be used for the 

ecotoxicological analysis. Unfortunately, not enough macroplastics could be collected in the nets and sediments 

and the seasonal samplings in hot spots also did not derive enough material in all sites. Therefore, 

macroplastics were in addition collected from the shores of the North Sea and the rivers based on the guidelines 

from the JRC report by the MSFD Technical Subgroup on Marine Litter (2013). 

 

2.2 Thames River  

2.2.1 Seasonal samplings on the Thames River 

The National Oceanographic Center (NOC) team completed three additional sampling campaigns on the Thames 

River following the same sampling protocols and using the same equipment as during the first-year sampling 

campaigns (Table 1).  

Based on the observed load of floating macro and visible microplastics from Manta net deployments in January 

and July 2022, two contrasting locations were identified to be sampled in 2023 (winter, spring, summer, and 

autumn). These locations were chosen to be estuarine waters of the Thames at Chapman Buoy (T06; 51.51°N; 

0.61°E) and urban waters of the Victoria Docks (T05; 51.45°N; 0.013°E) (Fig. 1). All sampling in 2023 has been 

carried out aboard the Thames Guardian (Briggs Marine) together with the UK Environment Agency. A delay 

occurred for the autumn sampling in 2022 due to a damaged ship from the UK Environmental Agency. 

Therefore, this sampling was only conducted in January 2023. 

 

Table 1: Details about seasonal sampling campaigns on the Thames River. 

Date Site ID Location Lat; Lon Samples collected 

05/01/2023 T06 Chapman buoy  51.51°N; 0.61°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates) 

05/01/2023 T05 Victoria Docs 51.50°N; 0.013°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates) 

02/02/2023 T06 Chapman buoy  51.51°N; 0.61°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates) 

02/02/2023 T05 Victoria Docs 51.50°N; 0.013°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates) 

03/04/2023 T06 Chapman buoy  51.51°N; 0.61°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates), nanoplastics  

03/04/2023 T05 Victoria Docs 51.509°N; 0.013°E 
water (10µm-1mm), water and zooplankton (manta net 335 

µm), sediment, sediment (invertebrates), nanoplastics  
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Figure 2: Sample collection on the Thames. A. Manta net deployment; B. preparation of the pump filter for collecting small 

microplastics (10 µm-1 mm); C. sieved sediment sample for investigating microplastics in invertebrates. 

During all field trips, the NOC team collected samples for i) larger floating microplastics, zooplankton (>335 

µm) and macroplastics using Manta nets (Fig. 2A), ii) small microplastics using a pump equipped with a 

stainless-steel filter (>10 µm, Fig. 2B), iii) bulk sediment and invertebrates using a sediment grab (Fig. 2C), and 

iv) nanoplastics (July 2022 and April 2023 only). All samples were distributed to the relevant project partners.  

At NOC, the samples of small microplastics from the Thames (here, 10 µm-1 mm pump filter samples) were 

rinsed off the filters in the clean laboratory following the established method (see 4.2.1.3 section in D2.2) and 

stored in the freezer at -20⁰C until the analysis (Fig. 3).  

 

Figure 3: Samples collected in the contrasting locations of the Thames in April 2023. A. Clogged Manta net sample from T05 (Victoria 

docks), B. rinsed samples for small microplastics – the contrast in sediment load between estuarine (T06) and urban (T05) parts of 

the Thames are obvious.  Note the difference between the filtered volume of water at T05 (0.008 m3) and T06 (0.098 m3). 

2.2.2 Biota samples 

Fish were collected from the River Thames at two sites: Thames Woolwich (51°30.7960’N 0°05.9995’E) and 

Thames Mulberry Bank (51°30.7960’N 0°46.8413’E); and from the River Stour (East Anglia; 51°57.2220’N 

1°14.9531’E) using otter trawls, thanks to the UK Environment Agency. In Thames-Woolwich, sampling was 

conducted during June and July 2021. In Thames-Mulberry Bank and the River Stour in East Anglia, sampling 
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was conducted during August 2021. Based on differing characteristics, and thus different predicted levels of 

microplastic ingestion, the species selected for analysis were European flounder (Platichthys flesus), whiting 

(Merlangius merlangus), and Atlantic herring (Clupea harengus). The number of individuals analysed from each 

site, based on the availability of fish, was as per Table 2.  

Table 2: Number of each species analysed at each site. 

River Species Habitat Number of individuals 

Stour Flounder Benthic 5 

Stour Whiting Pelagic 5 

Thames (Woolwich) Flounder  Benthic 6 

Thames (Woolwich) Whiting  Pelagic 10 

Thames (Woolwich) Herring  Pelagic 10 

Thames (Mulberry) Flounder  Benthic 5 

Thames (Mulberry) Whiting  Pelagic 8 

Thames (Mulberry) Herring  Pelagic 4 

 

2.2.3 Atmospheric sampling 

A basic deposition sampler is proposed (Fig. 4), which will be deployed at three sites on the River Thames. The 

sampling sites consist of floating pontoons in the middle of the river channel which are used regularly by the 

UK Environment Agency for water quality monitoring. These sites are accessed infrequently and are not 

accessible to the general public, so tampering will not be an issue. Sample bottles will be replaced monthly, 

starting on 4th July 2023 and ending in October 2023, giving a total of 16 samples. Sample bottles will be 

sealed with a PTFE-lined lid (PTFE is an uncommon polymer, not usually detected in environmental samples), 

or a standard PP lid lined with foil to prevent contamination. 

 
Figure 4: A diagram of the proposed deposition air sampler. 
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2.3 Elbe River  

2.3.1 Seasonal samplings on the Elbe River 

The autumn, winter and spring sampling campaigns of the second-year hot spot sampling on the Elbe River 

have successfully been finished by the BfG team (Table 3). The summer campaign will take place at the end of 

June 2023 along with the North Sea cruise to maintain the conceptual connection between the river basin 

feeding into the North Sea. 

Two sites were chosen: (1) Cuxhaven in the Elbe estuary (site E13; Fig. 1) as many microplastics were found 

in the manta nets. Moreover, the modelling results show that many plastic particles remain in the estuary. At 

the mouth, the tide is symmetrical (ebb and flood phases are similar) so that suspended matter is trapped. (2) 

In the freshwater part of the Elbe, samples were retrieved from the site Dessau (site E17, see Fig. 1) as many 

spheres were detected in water and sediments. They originate from the Mulde River which has its confluence 

with the Elbe in Dessau.  

 
Table 3:  Details about seasonal sampling campaigns on the Elbe River. 

Date Site ID Location Lat; Lon Samples collected 

29/11/2022 E13 Cuxhaven  53.53°N, 8.42°E 
water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment 

30/11/2022 E17 Dessau 51.51°N, 12.13°E 
water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment 

22/02/2023 E13 Cuxhaven  53.84°N; 8.79°E 
Surface microlayer, water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment, macroplastics 

20/02/2023 E17 Dessau 51.51°N, 12.13°E 
Surface microlayer, water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment 

03/05/2023 E13 Cuxhaven  53.88°N; 8.69°E 
water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment, nanoplastics  

18/04/2023 E17 Dessau 51.51°N, 12.13°E 
water (10µm-1mm), water and zooplankton 

(manta nets 150 and 335 µm), sediment, nanoplastics  

 

 

  

Figure 5: Ship used for sampling in the Elbe estuary (left); manta net in Dessau (right). 
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Figure 6: Filter cascade and manta net (left), sampling the surface microlayer (middle), sample collected with the manta net (right). 

The Federal Water and Shipway Administration provided vessels for sampling (Fig. 5 left). Sampling included 

water samples for small microplastics with a pump connected to a filter cascade (10 µm to 1000 µm) and larger 

microplastics (manta net >335 µm) as well as sediments (Van Veen grabber). For zooplankton, a manta net 

with a mesh size of 150 µm was used. During the winter sampling, samples of the surface microlayer were 

collected in both sites and macroplastics on the riverbanks in Hamburg and Cuxhaven for ecotoxicological 

analyses as not enough macroplastics were found in the water and sediments (Figs. 5-7).   
 

   

Figure 7: Macroplastics along the shores of the Elbe in Hamburg and Cuxhaven. 

2.3.2 Biota samples 

The German Environmental Agency conducts a yearly monitoring of fish for the German Environmental 

Specimen Bank. Intestinal tracts from 20 fish (bream) from the Elbe River from Hamburg and Cumlosen were 

provided for the LABPLAS project. The samples were sent to the NOC where they are being processed.  

Along with the fish, the German Environmental Agency also sampled the invasive quagga mussel (Dreissena 

rostriformis bugensis) and 20-40 bivalves from the two sites in the Elbe (Cumlosen and Hamburg) were sent 

to the German Federal Institute of Hydrology. 
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2.3.3 Atmospheric samples 

Atmospheric sampling started in the second year with a short delay. For the Elbe River, two sites to the west 

and east of Hamburg were chosen for sampling (Fig. 8). In cooperation with the Geographical Insitute of the 

University of Hamburg, bulk samplers were already installed 100 cm above the ground. Inside a PVC pipe, a 

metal bottle is placed for collecting the atmospheric deposition. For the seasonal sampling planned within the 

LABPLAS project, samples were collected for two weeks in winter (January 2023) and spring (April 2023). 

Summer and autumn samples will follow in 2023. 

 

 

 

 

Figure 8: Location of atmospheric samples in Hamburg (Altona and Veddel) (left); atmospheric samplers with metal bottles in a PVC 

pipe (right; photos E. Fischer). 

 

2.4 Mero-Barcés River Basin 

At the end of June 2022, the first summer sampling campaign in the Mero-Barcés River Basin took place. 

Macro-/mesoplastics and water sampling campaigns were conducted:  

2.4.1. Macro-/mesoplastics sampling  

Macro- and mesoplastics samples (Fig. 7) were collected by hand on two different days (09/05/2022 and 

29/05/2022) at six sites in the Mero-Barcés River Basin (Figs. 9, 10). 

  

Figure 9: Macro- and mesoplastics samples from the summer campaign in the Mero-Barcés River Basin. 



 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 15 

 

 
Figure 10: Macro-/mesoplastics sampling locations with their coordinates from the first summer campaign in the Mero-Barcés River 

Basin. 

Samples (up to 25 items, ̴ 250 g and >1 mm) were transferred to UDC´s laboratory and sent to UVI for 

ecotoxicity studies (WP6).  

 

 

Figure 11: Location 1 from the first summer campaign in the Mero-Barcés River Basin. 

 

2.4.2. Water sampling  

Water sampling for smaller microplastics (10 µm - 1 mm, including fibres) was done using a custom-built 

pump-filter system based on the design by ASTM Standard D8332 (Fig. 12). Water samples collected from 1 

to 3 m below the water surface at each sampling site, were passed through a series of stacked stainless-steel 

sieves with the following mesh sizes: 1 mm, 300 μm, 100 μm and 10 μm, and using a flow control valve to 

measure the filtered volume.   
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Figure 12: Diagram of the water sampling system used in the Mero-Barcés River Basin (Location 1). 

 

Water sampling from the summer campaign was carried out in three days (29/06/2022, 01/07/2022 and 

05/07/2022) and included five sites detailed in Fig. 13 along with their coordinates and the filtered sample 

volume (from 60 L to 300 L). Sampling at Location 6 (Dam WTP “A Telva”, a Drinking Water Treatment Plant 

(WTP)) was not included in this campaign due to delays with obtaining the permit. On the other hand, Location 

4 was added, consisting of a second reservoir (or “cleaned spot”) in the Mero-Barcés River Basin. Sediment 

sampling in summer was not conducted due to boat scheduling challenges.  

 
 

Figure 13: Water sampling locations with their coordinates from the first summer campaign in the Mero-Barcés River Basin. 

The first winter sampling campaign at Mero-Barcés took place in January/February 2023. Water for small 

microplastics and nanoplastics, as well as sediments and biota, were sampled. 

 

During two weeks (from 30/01/2023 to 14/02/2023), researchers from UDC sampled water in six sites, including 

Location 6 corresponding to the WTP “A Telva” (Fig. 14). Water sampling for small microplastics was conducted 

by pumping/filtering 60 to 150 L river water, depending on the location and the turbidity of the water, using the 

custom pump-filter system (see Fig. 12).  
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Figure 14: Water sampling locations with their coordinates from the first winter campaign in the Mero-Barcés River Basin. 

On the other hand, water samples for nanoplastics and additives analysis were collected in deionized water-

rinsed, brown borosilicate bottles (1-1.5 L) at approximately 0.5 – 1.0 m depth (see Fig. 15). Aluminium foil 

was placed in the bottle mouth to avoid contact with the plastic cap. Bottles for nanoplastics (BO) were stored 

at 4 ºC and shipped to INL for further analysis (WP4). 

 
 

Figure 15: Water sampling for nanoplastics analysis in Mero-Barcés River Basin (Location 1). 

 

2.4.3. Sediment sampling  

The first winter sampling of sediments at the Mero-Barcés River Basin was conducted in February 2023. Bulk 

river sediments were taken with a stainless-steel Van-Veen grab sampler (Large Ekman, sampling area 522 

cm2) from the edge of the Mero-Barcés River Basin at the same location as water samples: Locations 1, 2 and 

6. A new location at the exit of the Mero-Barcés River Basin (Location 7, see Fig. 16) was also added for 

sediment sampling due to easy accessibility and to determine potential correlations between suspended and 

deposited MP. Samples retrieved with the Van-Veen grab from the uppermost 15 cm of the sediment column 

ranged from 1.30 to 2.73 kg wet weight (Fig. 17). Sediments were transferred into aluminium jars and stored 

at room temperature for analysis to be conducted by BfG. 
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Figure 16: Sediment river sampling locations with their coordinates from the first winter campaign in the Mero-Barcés River Basin. 

 
Figure 17: Sediment sampling with the Van-Veen grab sampler used in the Mero-Barcés River Basin (Location 2). 

 

2.4.4. Biota sampling 

Researchers from UDC in collaboration with Xerencia Asociación Mariñas-Betanzos and the enterprise 

ECOPLANIN carried out the first biota sampling in the Mero-Barcés River Basin in November 2022. This 

collaboration was required to sample invasive species. The common invasive Red Swamp Crayfish 

(Procambarus clarkii) was collected by using crayfish traps (Fig. 18) at the exit of the reservoir (Location 7). 

To comply with legal requirements regarding invasive species, the sample was frozen before transportation to 

the lab and kept at – 20 °C until its analysis. 
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Figure 18: Red Swamp Crayfish sampling in the Mero-Barcés River Basin (Location 7). 

The first spring sampling campaign at Mero-Barcés was conducted in May 2023. Water for small microplastics 

and nanoplastics and sediments were sampled at the same locations and following the same procedures 

described for the sampling conducted in January/February 2023. Macro- and mesoplastics samples (Fig. 19) 

were also collected by hand along the shores of the Cecebre reservoir in the Mero-Barcés River Basin (Fig. 

20). 

 

 
Figure 19: Example of macro- and mesoplastics samples from sampling round 03 (May 2023) collected in the Mero-Barcés River 

Basin. 
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Figure 20: Itinerary performed in the Mero-Barcés River Basin for macro- and mesoplastics sampling round 03 (May 2023). 

 

2.4.5. Atmospheric deposition sampling 

Atmospheric MP deposition was evaluated at UDC through passive sampling using two standardised bulk (dry 

and wet) deposition samplers (Fig. 21): A) EnviroPlanet sampler, with an 11 cm-diameter metallic funnel and a 

2.5 L opaque glass collection bottle and B) Depobulk® sampler, with a 22 cm-diameter glass funnel and a 10 

L glass collection container.  

 

 
Figure 21: Passive samplers used for atmospheric deposition sampling: A) EnviroPlanet, B) Depobulk. 

Samples were collected in glass vessels (plastic containers should be avoided): a glass funnel-bottle bulk 

collector, consisting of a cylindrical funnel directly connected to a glass collector vessel. To validate the 

sampling procedure, each atmospheric deposition sampling was carried out firstly for 1 month approximately 

(4-6 weeks): in July 2021, November 2021 and January 2022. Studies showed that 15 days of sampling were 

feasible (see Deliverable 3.2 for further details). Atmospheric MP deposition samplings by UDC within the 

second year (January 2023 and March 2023) have been conducted at the University Institute of Research in 
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Environmental Studies (IUMA-UDC), a laboratory also accredited by ENAC (Spanish Accreditation Agency, 

reference 1051/LE1939) to collect air samples and determine PM10 (EN 12341). 

 

2.5 North Sea 

2.5.1 Winter North Sea Sampling 

The winter season sampling took place on RV ALKOR in February 2023 (cruise number AL586; https://marine-

data.de/?site=expedition&expedition=AL586). Due to weather constraints, only four of the planned six stations 

were sampled, but these spanned the full study region. The sampling plan was identical at each station: a so-

called “snow catcher” was deployed first to collect microplastics in suspended particles (or “marine snow”). 

This was followed by the deployment of a CTD-Niskin rosette to collect water samples and measure the salinity 

and temperature structure of the water column (Fig. 22). In parallel, Garrett screen samplers from the ship’s 

bow collected samples from the sea surface microlayer. A vertically-towed WP2 net (150 µm mesh size) was 

then deployed three times to collect zooplankton from the entire water column. The WP2 net was followed by 

surface sediment sampling using a Van Veen grab (Fig. 22). Most stations had sandy sediments with no fauna, 

so only one sample was collected, and the multi-corer was not deployed. Abundant clams were found in the 

sediment grab samples at one station, and were retained for measurement of microplastics in biota. Finally, 

once the microlayer sampling was completed, a catamaran net (300 µm mesh size) was deployed to collect 

zooplankton and particles floating near the sea surface (Fig. 22). One catamaran tow sampled a number of 

planktonic fish (Sprattus sp.) which were preserved for subsequent microplastic analysis. 

 

  

Figure 22:  (L-R) The CTD-Niskin rosette being prepared for deployment. Van Veen sediment grab sampler being retrieved after 

deployment. Catamaran trawl deployed during one of the rare days with good weather. 

The surface nets collected mostly natural biological materials but also a large number of suspected 

microplastics. Particles were manually picked from the net samples and imaged on board using a near-infrared 

hyperspectral camera system (Fig. 23). This system allows the particle type to be determined and can identify 

the polymer type of microplastics. 

https://marine-data.de/?site=expedition&expedition=AL586
https://marine-data.de/?site=expedition&expedition=AL586


 

The contents of this document are the copyright of the LABPLAS consortium and shall not be copied in whole, in part, or otherwise reproduced, 

used, or disclosed to any other third parties without prior written authorisation. 

 

LABPLAS – 101003954  Page 22 

 

Figure 23: (Left) Microplastics being picked from the catamaran net samples for analysis on-board. The hyperspectral camera system 

is the orange device at the top of the picture. (Right) Example plastics from a typical net tow. 

 

2.5.2 North Sea macroplastic sampling 

Only one piece of macroplastic debris was collected on cruise AL586, which was not sufficient for the 

ecotoxicology tests. Macroplastic debris was therefore collected from a North Sea beach, similar to the 

description above for the Elbe River. Samples were collected from Duhnen Beach in Cuxhaven, Germany, in 

April 2023 (Fig. 24). 

  

Figure 24: Example of macroplastics collected from Duhnen Beach on the North Sea.
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3 SAMPLE PREPARATION  

Detailed sample preparation methods are included in D2.2. In this deliverable, only further preparation methods 

and analysis of samples are mentioned.  

 

3.1 Processing of surface microlayer samples 

The surface microlayer samples (SML) from the summer sampling in 2022 and the winter sampling in 2023 

were processed in the same way as the winter samples from 2022 (see D2.2) and sent to UDC. However, due 

to a report from UDC about extremely high particle numbers on the filters, the winter samples from 2023 were 

additionally subjected to density separation after the extraction. The density separation was performed with a 

solution of CaCl2, that had a density of 1.5 kg/l. The samples from the RV Alkor cruise in winter 2023 were 

processed alongside the Elbe samples from winter 2023. We calculated the thickness of the SML collected at 

each station as the total volume of water collected with the Garrett Screen, divided by the mesh area of the 

Garrett Screen and the number of dips. Additionally, several biological parameters were analysed (TEP and CSP 

for the Elbe winter and summer campaigns in 2022, particulate carbon and particulate nitrogen for the Elbe 

summer campaign of 2022) to relate MNP abundance to biogenic particle abundance.  

For TEP and CSP, small aliquots of up to 10 ml were filtered onto 0.4 µm polycarbonate filters on site and 

stored frozen at -20°C. At GEOMAR, the filters were stained with Coomassie Brilliant Blue G (0.04%) for 30 s 

and subsequently with Alcian Blue (0.02%, pH 2.5) for 5 s, before being mounted on an object slide and frozen 

until microscopy (Engel, 2009). Samples were then analysed under the microscope at 200x magnification, and 

pictures were taken across two orthogonal sections. Images were then analysed in Fiji (image J2).  

For particulate carbon, aliquots of 15-70 ml were filtered on GF/F-filters and stored frozen at -20°C until analysis. 

At GEOMAR, the filters were dried, folded, wrapped in tin foil and analysed by an element analyzer equipped 

with a thermal conductivity detector, according to Sharp (1974). The carrier gas was highly purified helium. 

 

3.2 Small microplastics (10µm-1mm) 

The procedure for microplastics extraction from the pump filter samples (10 µm-1mm size fraction) is at the 

stage of development and testing. The unfiltered surface water sample from the Thames collected in July 2022 

was used to test the performance of several digestion methods adapted from Pfeiffer and Fischer (2020). All 

the steps were carried out in ISO Class 5 clean laboratory under the laminar flow hood, using acid-washed, 

combusted glassware (500 ⁰C overnight). All reagents were filtered onto a GF/F filter (Whatman Cytiva, 0.8 µm 

pore size) combusted at 500 ⁰C overnight. PTFE filters were cleaned by soaking in a mix of 10 % HCl and 1% 

H2O2 (v/v%) and rinsed thoroughly with ultra-pure Merck Millipore water (MilliQ; resistivity 18.2 MΩ·cm @ 25°C; 

total organic carbon (TOC) ≤ 5 ppb]). For each method, procedural blanks were prepared as samples. For all 

methods, 100 mL of the sample (water particle mixture) was used.  

 

Method 1 involved digestion in 7.5 % (v/v%) NaClO to reduce the load of organic material (step 1), followed by 

10% (v/v%) HCl to reduce inorganic particle load (step 2). During both treatments samples were left at 60⁰C 

overnight. The sample was then filtered onto a hydrophobic PTFE filter (Millipore, 5 µm pore size) in between 
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two treatments. Filtered particles were removed from the PTFE filter with the silicon brush and rinsed with a 

respective digestive solution. 

Method 2 involved digestion in 15 % (v/v%) H2O2 to reduce the load of organic material (step 1), followed by 

10% (v/v%) HCl to reduce inorganic particle load (step 2). During both treatments samples were left at 60⁰C 

overnight. The sample was filtered onto a hydrophobic PTFE filter in between two treatments. Particles were 

removed from the PTFE filter with the silicon brush and a respective digestive solution.  

Method 3 involved particle pre-concentration onto the hydrophobic PTFE filter, followed by overnight digestion 

in a mix of 15% H2O2 + 10% HCl (both v/v%) at 60⁰C.  Particles were removed from the PTFE filter with the 

silicon brush and the digestive solution.  

For all methods, 2-step digestion was followed by a density separation (step 3) in hyper-saturated ZnBr2 solution 

overnight. The suspended particles were pipetted out and filtered onto a 25 mm silver filter (Sterlitech, 0.8 µm 

pore size) for FTIR imaging.  

All methods resulted in a substantial reduction of particle load in the samples as evidenced by a quicker filtration 

time and a visible reduction of particle load post-digestion.    

All samples were imaged in Mid-IR using Perkin Elmer Spotlight 400 FTIR imaging system at a spectral 

resolution of 4000-750 cm-1, pixel resolution of 25 µm2, with 2 scans per pixel. The whole area of a sample 

(circle with a total area of 201 mm2 based on the aperture of the Advantec Millipore filtration cup) was IR-

imaged.  

The polymers detected in all samples included polyester, acrylate phthalate, PE, PP, ethylene acrylic, vinyl 

chloride acrylonitrile, and PE chlorinated. No such polymers were detected in the procedural blanks. No PTFE 

particles were detected in the samples and blanks. Cellulose-based particles/fibres identified mostly as rayon 

and sometimes cotton, chipboard and azlon were also present in all samples. Note that the treatment with H2O2 

(Methods 1 and 3) resulted in more fibre-like particles on the sample compared to NaClO treatment (Fig. 25). 

The latter has been shown to be more effective in digesting cellulose than H2O2 (Pfeiffer and Fischer 2020).  

Near-future method testing will involve digesting subsamples of the real pump filter samples with and without 

spiking with the known plastic types and concentrations using methods 2 and 3. Method 1 did not result in 

significantly more effective digestion of cellulose substances compared to Method 3; it can therefore be omitted 

as it also requires an extra digestion step. 
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Figure 25: Testing methods for microplastic extraction in the Thames water samples. FTIR imaging of the samples digested with 

Method 1(A, 15%H2O2 followed by 10%HCl) and density separation in ZnBr2; Method 2 (B, 7.5% NaClO followed by 10%HCl and 

density separation on ZnBr2; Method 3 (C, mix of 15%H2O2 and 10%HCl in MilliQ and density separation in ZnBr2). All images to the 

left are average absorbance maps of the entire sample area (see scale); all images to the right are polymer-specific IR maps, showing 

the locations of the rayon particles reconstructed from a correlation between a spectrum of rayon and each pixel on the IR image (see 

method in Pabortsava and Lampitt, 2020). 
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3.3 Biota 

3.2.1 Zooplankton, invertebrates 

Sample preparation for the separation of plastics and zooplankton is described in detail in D2.2.  

Collected zooplankton samples from Elbe and Thames rivers were scanned using ZooScan and zooplankton 

concentrations were calculated. Based on data from Ecotaxa, copepods and cladocerans are the most abundant 

zooplanktonic groups in all the stations. Therefore, those are the groups in which we are focusing the 

microplastic content analysis.   

From each sample, copepods and cladocerans are sorted under a stereomicroscope for later digestion and 

analysis of microplastics content inside these organisms. After sorting, enzymatic digestion of the zooplankton 

is carried out to degrade the organic matter and release the MPs inside the organisms. The protocol we chose 

to follow for the enzymatic digestion is based on Löder et al. (2017) and López-Rosales et al. (2021) with some 

adjustments to our organisms. The enzymatic digestion starts by putting the sorted organisms in SDS 5%. 

Afterwards, protease and chitinase enzymes are added, with specific temperature and pH, to continue the 

degrading organic matter and the chitin from the exoskeletons. The digestion finishes with an oxidative reaction 

by adding H2O2. By using the steps briefly describe above we ensure the full digestion of the organic matter 

and the transfer of MPs to the liquid matrix. Lastly, we will filtrate each sample with 10µm steel filters. MPs will 

be collected in the filter and they will be sent to Universidade de A Coruña for further identification, quantification 

and characterization of the plastic particles using LDIR (laser direct infrared).  

Invertebrates were also separated from sediment samples collected in the Elbe River. More samples are in the 

process of being sorted. However, the MP content analysis procedure will be the same as for copepods and 

cladocerans, adjusting the enzymatic digestion protocol to the characteristics of the invertebrates. 

 

3.2.2 Bivalves 

A sample preparation protocol for bivalves using mussels as a matrix was developed for microplastic 

determination at UDC. Mussels were defrosted and shelled. Soft tissues were separated from the shells and 

threads, and placed in a clean glass tray (Fig. 26). Tissues were cut into small pieces using a stainless-steel 

scissor and a homogenised pool was created. Aliquots of approximately 25 g were weighed and stored at -20 

°C in pre-rinsed jars sealed with an aluminium cover until analysis. 

 
Figure 26:  Mussel sample preparation for MP determination at UDC. 

Three digestion protocols were tested for mussels adapted from Enders et al 2020 and López-Rosales et al 

2021 and 2022: Protocol 1. Alkaline-oxidative (10% KOH + H2O2), Protocol 2. Alkaline-oxidative (10% KOH + 

NaClO) and Protocol 3. Enzymatic-oxidative (2% SDS, Protease + H2O2). To validate MP´s quantification 

procedures (López-Rosales et al., 2022), mussel samples were spiked with three plastics particles: PS, PVC 

(provided by JPI-Oceans-funded Baseman project) and PET fibres (Korntex X217O). Twenty particles of each 
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type were counted using a stereomicroscope (Leitz Wetzlar) and carefully placed in 1 L Erlenmeyer beakers 

along with an aliquot of the sample and the digestion solution. Procedural blanks were run in parallel. Digestions 

were conducted in a Rotabit P incubation system at 40 °C and 130 U/min agitation. Then, digested samples 

were vacuum filtrated through 10 µm stainless-steel filters (47 mm diameter). Evaluation of the organic matter 

destruction was visually done on the filters using the stereomicroscope. An additional digestion step using SDS 

and H2O2 was performed when organic matter was still present on the filters. Finally, particles were visually 

counted to calculate recovery rates. Extracts from the enzymatic digestion protocol are depicted in Fig. 27 along 

with the filter obtained. The selected protocol will be applied to digest clams received from GEOMAR and UDC 

will analyse them by means of LDIR. 

 
Figure 27: Enzymatic digestion protocol for MP determination in mussels at UDC: extract A) before, B) after digestion and C) filter 

after digestion. 

In the German Federal Institute of Hydrology, 22 frozen bivalves from two sites from the Elbe (11 from 

Cumlosen and 11 from Hamburg) were opened, measured and weighed and freeze-dried. Each sample as well 

as one blank and one water sample from each site was put into a beaker, 10 ml potassium hydroxide (10%), 

10 μl Triton X-100 and 10 ml 35% hydrogen peroxide (H2O2) added in order to dissolve the organic matter. 

After 3-4 days, 3.89 ml of formic acid was added for neutralizing the sample. Each sample was then vacuum 

filtrated, the sample evaporated and the remaining liquid and transferred to a gold filter which was then 

measured with the LDIR.  

 

3.2.3 Crayfish 

The invasive Red Swamp Crayfish (UDC) from the Mero-Barcés river basin was processed as a pooled sample 

(3-4 individuals) to ensure sufficient tissue. Crayfish were defrosted, shelled and the gastrointestinal tract (GIT) 

was carefully removed and placed in a clean glass beaker and weighed. Digestion protocols previously applied 

to mussels to extract MP without affecting their integrity are being tested for crayfish. 

 

3.2.4 Fish 

Fish were weighed and measured for total length and fork length (where fork length was relevant to the 

species). The gastrointestinal tract (GIT) was dissected, placed into a clean glass beaker and weighed. To this, 

10% KOH was added, and the sample was incubated in a rotating shaker for 48h at 40 °C. After 48h, the 
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remaining undigested particles were filtered out onto a 10 µm stainless steel mesh using a vacuum filter 

apparatus and resuspended in MilliQ water. To this, canola oil was added and the sample was vigorously mixed 

to ensure the oil was dispersed within the water. The sample was then left overnight to separate. After 24 

hours, the overlying oil was poured off, and again oil was added to the remaining water. The mixing and 

overnight settling were then repeated twice more. After 3x flotation, all oil was filtered onto the same 10 µm 

stainless steel mesh, and the sample was then added to H2O2. The sample was again incubated in a rotating 

shaker for 48h at 40 °C. Following this second digestion, the sample was filtered onto the same 10 µm stainless 

steel mesh and suspended in Decon 90 detergent for 24h to remove any residual oil. Finally, the Decon 90 was 

filtered out using a clean 10 µm stainless steel mesh, the filter was flushed well with MilliQ water, and the 

sample was rinsed into a glass vial with 70% ethanol. The sample was stored in the sealed vial until analysis.  

For spectroscopic analysis, the sample was filtered onto a 3 μm mesh size, 25 mm diameter silver filter for 

µFTIR analysis. Analysis was carried out at 25 μm pixel size using a PerkinElmer Spotlight 400 μ-FTIR Imaging 

system coupled to a FrontierTM Spectrometer. Spectral data were analysed using siMPle software (Aalborg 

University, Denmark and the Alfred Wegner Institute, Germany). 

 

 

 

 

 

 

 

 

 

Figure 28: Example images of different stages of sample processing: a) fish dissection, b) incubation of samples, c) addition of canola 

oil, d) filtration. 

 

 

a) b) 

c) d) 
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3.4 Atmospheric sampling 

A detailed description of the sample preparation protocols applied for atmospheric deposition is summarised 

in Deliverable 3.2 and Fig. 29. Briefly, deposited samples, including washes from the sampler device, were 

vacuum-filtered through stainless steel filters (47 mm diameter and 20 µm pore size). Three digestion protocols 

were developed based on the organic matter content: a) low to moderate, b) high and c) very high content. 

After the digestion, solutions were submitted to filtration for further LDIR analysis (Agilent 8700 LDIR using 

Clarity Software 1.4 and 1.5). 

 

 
Figure 29: Sample preparation protocol for atmospheric MP deposition. 

 

4 RESULTS  (ALL RESULTS ARE PRELIMINARY) 

4.1 Surface microlayer 

The surface water microlayer samples from the first sampling campaign are being analysed by UDC using LDIR 

technique. A high number of particles (>20,000 particles) have been found in each sample, which requires a 

very long analysis time (up to one week of measuring per sample).  An identification and quantification 

procedure based on the analysis of representative aliquots of the total sample is being optimised, seeking a 

compromise between efficiency in the determination of microplastics and the duration of the LDIR analysis. 

 

4.2 Sediments  

All sediment samples of the major sampling campaigns from winter and summer 2022 from the Elbe and 

Thames rivers have been prepared in the laboratory of the BfG and transferred to a Kevley slide. Most samples 

were already measured in the LDIR. Ca. 50 g of each size fraction 10-100 µm and 100-500/1000 µm were 

measured on a separate slide. The results will be merged so that information about the entire sample is 

presented (details see progress report of WP2 2022). The first results show that especially in the smaller size 

fraction of 10-100 µm up to 20,000 particles are measured which is very time-consumptive (up to one week of 

measuring per sample). Different polymers could be detected in the samples.  
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4.3 Zooplankton and manta nets (>335 µm) 

In the following graphs, we show the concentrations of plastic particles (Fig. 30A&B) and copepods (Fig. 31, 

32) per volume of water (m3). The shown data are from samples collected with manta net (>335 µm) in several 

stations for Elbe and Thames rivers in different periods of the year. These results were calculated with data 

stored in Ecotaxa after ZooScan analysis and metadata from the oceanographic campaign. 

Fig. 30 shows the total concentration of films, fibres, filaments and fragments from each water sample collected 

with Manta net in the different stations along the Thames River in winter 2022 (Fig. 30A) and the Elbe River 

(Fig. 30B) in winter and summer 2022. Overall, stations closer to the sea show the highest concentrations of 

plastic particles.  

The highest plastic concentration in the Thames River was observed in station 5 (Victoria docs) with 6.57 plastic 

m3. In the Elbe River the plastic concentration ranges from 3.24 plastic m3 in station E13 (Cuxhaven) in winter 

2022 to 0.07 plastic m-3 in station E15.2 (Geesthacht) in summer. More sample examination is in progress and 

further statistical analysis is needed before the final result. 

 

 

 

Figure 30A&B: Plastic concentration (plastic particles per m3) in six stations in the Thames River (A) during winter 2022 and in seven 

stations of the Elbe River (B) in winter (dark blue, January 2022) and summer (light blue, June 2022). 
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Figure 31: Number of copepods per m3 (y-axes) for six stations (x-axes) in the Thames River in three different periods of the year: 

January 2022 (orange), June 2022 (yellow) and January 2023 (green). The table shows the specific value for the total number of 

copepods per cubic meter in each station and period of the year. The vertical line shows the tidal limit. 

 

Preliminary results for copepod concentrations were obtained for the Elbe and Thames Rivers (Figs. 31, 32).  

The number of organisms varies among stations and periods of the year. The Thames River shows a generally 

lower concentration of copepods with the highest number of organisms in T5 (Victoria docs) in January 2023 

(193.92 copepods m3; Fig. 31). The highest concentrations in the Elbe River were found in Hamburg in January 

(2828.74 copepods m3, Fig. 32).  

This information will be supplemented by further data treatment, such as statistical analysis besides adding 

new sampling periods that are currently in progress. 
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Figure 32: Number of copepods per m3 (y-axes) for seven stations (x-axes) in the Elbe River in three different periods of the year: 

January 2022 (orange), June 2022 (yellow) and November 2022 (green). The table shows the specific value for the total number of 

copepods per cubic meter in each station and period of the year. The vertical line shows the tidal limit. 

 

4.4 Bivalves 

4.4.1 Mero-Barcés 

An additional digestion step was required for both alkaline-oxidative protocols. Preliminary recovery rates were 

calculated (R (%) = 100 * Number of particles recovered/Number of particles spiked (= 20)) for the three 

evaluated digestion protocols to extract MPs from mussels. The enzymatic-oxidative digestion method 

(Protocol 3) yielded the best recoveries: 83  3 %, 67  8 % and 83  3 % for particles (PS, PVC) and PET 

fibres, respectively. However, both alkaline-oxidative protocols could be the cheapest alternatives including a 

second digestion step with a surfactant and oxidant (SDS + H2O2). 

 

4.4.2 Elbe 

The samples from the Elbe River were measured with LDIR at the German Federal Institute of Hydrology. The 

results show that microplastic particles were found in almost all bivalves. In total, 23 MPs were detected in 

Cumlosen and 34 MPs in the higher populated site of Hamburg. Different polymers occurred (Fig. 33). PA and 

PE were the polymers the most often detected.  
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Figure 33: Results of bivalves in the Elbe River. 

 

4.5 Fish 

Figure 34: a) Visible image, b) absorbance heat map and c) siMPle analysis output for one of the fish samples. 

 

In the River Thames, 72% and in the River Stour, 80% of fish had consumed microplastics. Polypropylene (60%) 

and polyethylene (26%) were the most abundant synthetic polymers in all the habitats. 

 

4.6 Atmospheric deposition 

The three digestion methods evaluated for atmospheric MP deposition (D3.2.) were validated. Good recoveries 

were obtained: ca. 80-89 % for particles and 70-75 % for PET fibres. It should be noted that no additional 

digestions of the filters were required. Protocol 2, applied when high contents of organic matter are present, 

seems to be the most suitable digestion method due to its simplicity.  

 

Results from the atmospheric deposition sampling campaign of January 2023 are shown in Figure 35, where 

16 types of microplastics were identified including fibres. The atmospheric deposition rates yielded an average 

of 663 MPs/m2/day and 1214 MPs/m2/day for Depobulk and EnviroPlanet passive samplers, respectively. 

Therefore, the possibility of overrepresentation when using the Enviroplanet sampler (11 cm) for passive 

sampling should be considered. 
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It can be observed that the profiles for the number of particles and fibres for the different size ranges (i.e., the 

relative abundance) are the same for both sampler types. The overall abundance of MPs increases when they 

decrease in size. Thus, in Mero-Barcés the 20-50 µm fraction is the main contributor to the total atmospheric 

deposition of MPs (Fig. 35); in particular, around 50% - 60% of the total MPs were in this size fraction and 

particles were more abundant than fibres. On the contrary, more fibres were in the 50-500 µm size range. 

Regarding the type of polymers, as can be seen (Fig. 35) the most abundant polymers found in the samples 

from Mero-Barcés were polyethylene, polypropylene and polyethylene terephthalate (PE, PP, PET). Full results 

can be made public once data have been formally published. 

 

 
Figure 35: Atmospheric MP deposition results, expressed as MPs/m2/day, obtained in January 2023. 
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