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SUMMARY 

The paper presents a comparison of the Multicorer and Van Veen Grab samplers in assessing 
seafloor sediments to analyze the quantity and distribution of microplastics on the seabed. The 
results from the western Black Sea shelf indicate that Van Veen Grab sampling may 
underestimate microplastic concentrations compared to the Multicorer. This discrepancy is 
likely due to the disturbance or loss of the upper sediment layer, where microplastics tend to 
accumulate. To ensure consistency in FAIR-data repositories, harmonization of microplastic 
research data obtained using different sampling methods is necessary. 
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Introduction 
 
The study of microplastics in seafloor sediments has now become one of the most pressing issues in the 
field of marine geoecology. There are a number of guidelines and documents (Galgani et al., 2023) that 
are designed to harmonize the work of researchers from different countries and regulate research 
methods in different natural conditions, depending on sea depths and types of seafloor sediments. The 
first step in microplastics research is to take sediment samples. At this stage, the technical characteristics 
of the equipment and established sampling methods are extremely important, as they determine the 
success of further laboratory tests and the objectivity of the results obtained. Taking into account the 
anthropogenic origin of microplastics in seafloor sediments, they are distributed in the upper, most 
recent sediment layer. At the same time, the relatively low specific gravity of polymers contributes to 
their retention for a long time in the sediment layer, which is very pliable under any dynamic 
fluctuations in the benthic environment (Galgani et al., 2013; Kershaw et al., 2019). With this in mind, 
when sampling seafloor sediments for microplastic analysis, it is important to avoid destruction of the 
upper sediment layer. In addition, it is also important to obtain a sample from an area of the bottom 
sufficient to obtain a representative sample of the sediment.  
 
In view of this, the main types of samplers used in seafloor sediment sampling for microplastics are 
Multicorers, Van-Veen Grabs and Box-corers (Campanale, 2020). The choice of equipment usually 
depends on the water depth and the type of sediment. 
 
The use of different types of samplers makes it difficult to compare and analyze the results obtained by 
different researchers and institutions, and therefore requires some harmonization of methodologies. To 
select the most effective sampling method, we tried to compare the results of microplastic analysis of 
seafloor sediments collected with different types of samplers and analyzed using the same laboratory 
methodology. This made it possible to compare the efficiency of samplers and suggest that future 
researchers use the most efficient ones. 
 
Method and Theory 
 
Sampling of seafloor sediments was carried out within the framework of 1st cruise DOORS-project 
«Developing Optimal and Open Research Support for the Black Sea» (r/v “ Mare Nigrum”, MN240, 
May 2023) within the Romanian shelf and part of the mainland slope of the Black Sea. Two types of 
samplers were used for sampling - Multi Corer (Mark II, into 4 core tubes, 10 cm diameter) and 
VanVeen Grab (HydroBios KIEL, 35 H 40 cm opening) (Figure 1). 
 
6 samples for comparison of the Van-Veen Grab and Multicorer were collected from 3 stations of the 
littoral and neritic area of the Black Sea shelf, water depth 25-118 m (Table 1) with approximately the 
same lithological type of sediments to increase the comparability of the results. 
 
A 5 cm thick surface layer of sediment was sampled. With the multicorer, sediments were sampled from 
two 0.1 m diameter tubes, while with the VanVeen Grab, the sample was collected from the sediment 
surface from an area of 0.15 X 0.15 m (Figure 2). Sampling from the brought on board sediments was 
carried out in compliance with the standards to prevent clogging of the sample with pasty particles. 
Further laboratory processing was carried out using the same methodology in the laboratory of the 
MorGeoEcology Center (Kyiv, Ukraine). Determination and identification of polymer particles was 
carried out by visual counting and hardware confirmation (Galgani et al., 2023; HidalgoRuz et al., 
2012). The morphology of plastic particles was studied by forming representative groups with their 
subsequent study and verification using Raman spectroscopy (Iemelianov et al., 2023, Integrated…; 
Iemelianov et al., 2023, Research…, Mariano et al., 2021). 
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Table 1 Stations for comparison of MPs sampling from Van-Veen Grab and Multicorer during 
DOORS cruise-1 (May, 2023, MN240) 
 
 
 

 
 

 
Figure 1 Equipment for MPs sampling which 
deployed during DOORS cruise-1 (MN 240); 
Multicorer (left) and Van Veen Grab (right).  
 

 
Figure 2 Surface layers of sediments obtained for 
sampling using Multicorer (left) and Van Veen 
Grab (right). 
 

Results 
 
The studies revealed that samples from all stations exhibited a decrease in water content and a 
corresponding increase in solid mineral-organic matter (matrix) when collected with the Van Veen 
Grab. Conversely, multicorer samples showed higher water content and a lower proportion of tertiary 
substances (Table 2). This suggests a significant loss of the surface water-saturated semi-liquid 
sediment component during Van Veen Grab sampling. 
 
Changes in the lithological composition of the samples, particularly the absence of liquid flowing silt 
in those collected with the Van Veen Grab, further indicate the loss of the top sediment layer during 
sampling. On the western Black Sea shelf, where sedimentation rates have remained relatively stable 
over the past decades, silt accumulating on the seabed at considerable depths serves as the primary 
reservoir for dispersed matter. This also applies to microplastics, whose density is comparable to that 
of seawater and may fluctuate slightly due to various natural processes. Laboratory analyses results 
showed that the total number of MPs particles in samples obtained from the Multicorer is higher than 
in samples obtained from Van-Veen Grab (Table 2). At the same time, for different depths and different 
of lithological types, the approximate percentage of losses of the studied MPs particles is preserved 
when comparing sampling methods. This also may be due to both the loss of some microplastics from 
the upper suspended sediment layer during sampling with the Van-Veen Grab. 
 
The analysis of the distribution of different morphological types of microplastic particles in samples 
taken with Van-Veen Grab and Multicorer showed an excess of the number of particles in almost all 

Station № Coordinates [decimal, °] Station sea depth (m) 
Latitude, N   Longitude, E   

Station 1 44°10.860' N 28°44.872' E 25 
Station 25 43°48.425' N 30°08.660' E 110 
Station 28 44°00.998' N 30°25.937' E 118 
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morphological types of microplastics, except for objects of unnatural color or shape in 2 samples 
(Figure 3). 
 
Table 2 Characterization of seafloor sediment samples obtained by Van-Veen Grab and Multicorer 
and the content of microplastic particles in them 

         Stations and type 
of equipment 

Characteristics 

Station 1 Station 25 Station 28 
Van-Veen 
Grab 

Multicorer Van-Veen 
Grab 

Multicorer Van-Veen 
Grab 

Multicorer 

Lithological type Silt with 
shells, 
dark gray 

Silt, dark 
gray, gray 

Silt and 
shell, gray; 
upper layer 
to 1 cm - 
shells  

Silt and 
shell, gray; 
upper layer 
to 1 cm - 
shells 

Gray silt Gray silt; 
upper layer 
to 1 cm - 
shells 

Mass moist sediment (g) 1015 1005 1230 970 1350 955 
Mass dry sediment (g) 830 640 501 280 501 260 
Water content  
(mass water, g / mass dry 
sediment, g) 

 
0.22 

 
0.57 

 
1.46 

 
2.46 

 
1.69 

 
2.67 

Total number of MPs 
particles (calculation for 
200 g of dry sediment) 

22 
 

26 
 

23 
 

36 
 

28 
 

35 
 

 

 
Figure 3 The distribution of microplastic particle types in samples from Van-Veen Grab and 
Multicorer. 
 
Conclusions 
 
The practicality of using devices like the Van Veen Grab and Multicorer for marine sediment sampling 
has been successfully demonstrated and is well-established. However, challenges remain regarding the 
comparison of microplastic analysis results obtained with different types of samplers and the 
representation of these results in FAIR data platforms.  
 
Practical studies have demonstrated that the use of a Van Veen Grab for sampling seafloor sediments 
may result in the loss of microplastic particles. Consequently, tests conducted with this device may 
show lower microplastic content in sediments compared to those obtained using multicorers. The 
advantage of the multicorer lies in its ability to collect relatively undisturbed sediment cores, 
particularly from the surface, sparse, and dynamic layer where microplastic particles tend to 
concentrate. However, a disadvantage is that multicorers cover a smaller area of the seabed, making the 
samples less representative. One potential solution to this issue is to increase the number of multicore 
tubes used in sampling. The use of the Van-Veen Grab is attractive due to its greater seabed coverage 
and the possibility of obtaining more substance from the surface layers of the raised sediment mass. 
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However, as practice has shown, the disadvantage of the multicorer is the loss of fine silt from the 
surface of the sampled sediments not only when sampling dispersed sediments, but also when sampling 
sediments with a biogenic shell component. When studying MPs in seafloor sediments, these sampling 
methods, when used simultaneously to create common databases, can lead to incorrect quantification 
of polymer fragments in the surface layer of sediments. The experimental results indicate a tendency to 
reduce the number of MP fragments in samples taken with the Van-Veen Grab compared to the 
multicorer scoop. However, the amount of actual material we have analyzed so far is not enough to 
establish regularities and to suggest specific ways to harmonize the results of studies using different 
samplers when forming FAIR-data bases.   
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