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Beach configuration and distance from the ocean determine the small-scale 
distribution of macroplastics in the intertidal zone of central Spitsbergen, Arctic. 
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Abstract 

In this study, we estimated the variety and distribution of macroplastics in the central part of 
Spitsbergen, Svalbard archipelago, European Arctic. In July 2019, we surveyed nine coastal sites 
within Isfjorden and Forlandsundet. The littoral transect lengths varied from 160 to 2100 m, totaling 
10810 m. All marine litter items were photographed and georeferenced and then identified using the 
OSPAR (2010) classification guide. The majority (90%) of marine debris was from macroplastics, 
accounting for 45% of all categories listed in the OSPAR guidelines. The average number 
of macroplastic objects found in the study area was 1.9 ± 0.4 per 100 m, which is in the range of similar 
numbers found in the remote polar regions of the Arctic and Antarctic. Using the geolocation data, it 
was determined that the full diversity of macroplastic items in the study area can be found after 
studying approx. 7-8 kilometers of coastline, i.e., lengthening the research route does not lead to the 
finding of new macroplastic categories. Correlation analysis showed that the amount 
of macroplastic debris found within the sections is inversely proportional to the distance from the 
transect to the open ocean, and also directly proportional to the to wave fetch distance within the study 
site. On a small scale (about 100 m), beach configuration and substrate type were important factors in 
determining the distribution of macroplastic: the average number of items per 100 m was 2,9 ± 0,7 on 
sandy beaches vs 0,9 ± 0,2 on rocky beaches, and 3,3 ± 1,0 in small embayments vs 1,8 ± 0,5 at straight 
shores and 0,8 ± 0,3 at the capes. Cluster analysis based on the similarity of macroplastic categories and 
their density revealed three clear groups of locations: 1) the closest to the open ocean (with the greatest 
variety and density of items), 2) at a medium distance, 3) most remote (least variety and density).  
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