


Microplastics are globally distributed contaminants…

…but what is the situation in Scottish waters…?



Sampling 
locations for 
surface 
microplastics
in our study





















Summary of methods used

• Total of 49 surface net tow samples analysed
from 27 locations around Scotland

• Debris caught in net was sieved and sorted to 
separate out possible microplastics

• Microplastic identities were confirmed by 
infra-red spectrometry

• Confirmed microplastics were analysed for 
chemical additives & contaminants





Microplastics were widespread but not 
evenly distributed

• Almost two thirds of samples (31 of 49) contained 
at least one piece of microplastic in the size range 
0.5 - 5.0 mm diameter

• 4 samples contained 10 or more pieces of 
microplastic (one sample from the Firth of Forth, 
one from Gunna Sound, close to Tiree, and two 
from waters around the Shiant Islands)

• Estimated 600 - 12 600 microplastics per square 
kilometre (average 1772 km2)

• Samples collected one after another from the 
same locations often gave very different results 







Microplastics
confirmed by 
infra-red 
analysis in a 
selection of 
surface water 
samples





Typical infra-red 
spectra for plastics 
most commonly 
found in the samples





Some 
examples of 
microplastics
found in the 
size range <63 
um (0.063 
mm)

(not analysed
quantitatively 
in this study)



Microplastics carry a chemical burden…





Complex 
mixtures of 
additives and 
contaminants 
associated 
with the 
microplastics
found



A complex chemical burden

• total of 95 different organic compounds 
associated with the microplastics, as well as some 
toxic metals, though only a fraction of this 
number was found in any one sample

• list includes some chemicals probably of natural 
origin but also a range of man-made chemicals, 
including some hazardous ones

• number and mix of chemicals found on/in 
microplastics varied greatly from sample to 
sample, with no clear geographical patterns, nor 
relationship to numbers, sizes or type of 
microplastics





Testing the waters

As far as we are aware…
• the most detailed survey of microplastics in 

Scottish surface waters published to date
• the first to apply such a depth of analysis to 

determine plastic type and associated 
chemical additives and contaminants

Does not address microplastics already beneath 
the surface, in sediments or on beaches



A complex and troubling signal of 
unsustainable use of plastics

• Even in relatively remote waters around the Hebrides, 
microplastics have become an unwelcome part of the 
fabric of marine ecosystems

• What might appear as a ‘hotspot’ for floating 
microplastics during one hour might appear relatively 
clear of microplastics the next, and vice versa.

• Similar variability in microplastic types and in chemicals 
carried on their surface or in their structures

• High variability/low predictability illustrates difficulties 
in assessing and mapping the risks they may pose. 



…a typical adult 
basking shark may 
filter more than 3 
times the water 
volume we sampled…

10 pieces of 
microplastic in a 
sample might 
not sound like 
much…

BUT

…every hour



Conclusions

• The abundance and types of microplastics
vary greatly at different locations and different 
times in Scottish waters

• These results only represent one aspect of the 
total pollution problem

• Microplastics are an unwelcome part of 
marine ecosystems even in remote waters
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