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Abstract

Global plastic litter pollution has been increasing alongside demand since plastic products

gained commercial popularity in the 1930’s. Current plastic pollutant research has generally

assumed that once plastics enter the ocean they are there to stay, retained permanently

within the ocean currents, biota or sediment until eventual deposition on the sea floor or

become washed up onto the beach. In contrast to this, we suggest it appears that some

plastic particles could be leaving the sea and entering the atmosphere along with sea salt,

bacteria, virus’ and algae. This occurs via the process of bubble burst ejection and wave

action, for example from strong wind or sea state turbulence. In this manuscript we review

evidence from the existing literature which is relevant to this theory and follow this with a

pilot study which analyses microplastics (MP) in sea spray. Here we show first evidence of

MP particles, analysed by μRaman, in marine boundary layer air samples on the French

Atlantic coast during both onshore (average of 2.9MP/m3) and offshore (average of 9.6MP/

m3) winds. Notably, during sampling, the convergence of sea breeze meant our samples

were dominated by sea spray, increasing our capacity to sample MPs if they were released

from the sea. Our results indicate a potential for MPs to be released from the marine envi-

ronment into the atmosphere by sea-spray giving a globally extrapolated figure of 136000

ton/yr blowing on shore.

Missing plastic in the marine microplastic models

Since the first evidence of anthropogenic plastic litter affecting sea birds in the 1960’s [1,2]

there has been a steadily growing awareness that plastics are becoming a major pollutant.

According to the plastic industries figures, around 359 million tons of plastic was manufac-

tured globally in 2018 (up from 334 million tons in 2016) [3], of which 60 million tons were

produced in Europe. Mattsson et al. (2015) estimate that around 10% of all plastic produced is

lost to the sea each year [4]. A 2010 estimation suggests between 4.8–12.7 million tons of plas-

tic entered the oceans from coastal and terrestrial areas, with up to 92% of this being

<4.75mm in size [5].
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