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ABSTRACT 

Microplastic (MP) particles can be considered anthropogenic grains that are transported, deposited, and often 
redistributed in natural depositional environments. Microplastics in benthic and beach sediment are derived 
from numerous primary and secondary sources. Primary plastic pellets fall within the category of pebble-size 
MPs, whereas primary beads, often used as ion exchange media for water purification or in personal care 
products, can be considered very fine to coarse MPs. Most examples of secondary MPs, such as polymeric 
paint chips, tire rubber, and flash – a by-product of injection moulding processes, occur in a wide range of 
sizes. The distribution of MPs in sedimentary environments is controlled by a number of factors, including: i) 
proximity to source, ii) population density, iii) grain size, iv) amount of organic matter, and v) water current 
direction and energy. The burial of MPs in the sedimentary record depends on the abundance of available 
plastic debris, particle density, and anthropogenic activities. For example, a normally buoyant polymer will sink 
in water if it contains mineral fillers or if clay minerals are adsorbed to its surface. Burial of plastic debris in 
landfills ensures that plastics are shielded from UV radiation, thereby extending their preservation. Like natural 
grains of sediment, plastic fragments experience physical and chemical degradation, leading to angular and 
well-rounded forms. In analyzed Great Lakes sediment, MP abundances were as high as 4,270 particles per 
kg of dry weight sediment (kg-1 dw). A creek sample rich in organic matter contained 27,830 kg-1 dw. With 
their small size, MPs are easily ingested by key organisms in the lower levels of the food chain. Disrupting the 
feeding and reproductive behaviours of these small organisms may affect larger prey that feed on them. In 
addition, the well documented tendency of chemical pollutants to sorb to the surfaces of MPs makes plastic a 
potentially dangerous environmental contaminant. 
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