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Microplastics: 
Finding a consensus on the definition

• Thompson (2004) – microscopic plastic particles
• Browne et al., (2001) – <1mm in diameter

• Arthur et al., (2009) –<5mm in diameter
• Cole et al., (2011) – primary or secondary origin
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Photo credits: João Frias

“any synthetic, solid particle or polymeric matrix with regular or
irregular shape, a size ranging from 1 µm to 5 mm , of either
primary or secondary origin, which is insoluble in water”.

Frias and Nash, 2019
Marine Pollution Bulletin

Presenter
Presentation Notes
The second important concept is microplastics, whose definition from Richard Thompson in 2004 is plastic items below 5 mm in diameter. The concept of microplastics is still under debate, but out GMIT team proposed recently the following definition:



Origin? 

Photo credits: João Frias, Darragh Doyle 

∴ Primary microplastics
Derive from plastic production and are
designed to have specific dimensions
(microbeads in toothpaste, exfoliants, etc)

∴ Secondary microplastics
Result from the breakdown of larger
plastic items, while exposed to
weathering conditions (Photo-oxidation
by UV radiation); both at sea and on land
and interactions with animals, abrasion
e.g. debris from tyres etc.

[Prohibition of Certain Products Containing Plastic 
Microbeads Bill 2018]

Photo credits: Boomerang Alliance 

Presenter
Presentation Notes
There are 2 types of microplastics (read)
Legislation: intentional addition of microbeads 



Looking to see where 
all the microplastics 

have gone!

What are we doing in GMIT?



An Irish Context

Adapted form the Marine Institute 2018

GMIT – Focused on:
Analytical Methodologies, Identification and 
Quantification of MPs  
in seawater, sediments and biota

• Build a knowledge base (Ireland)
• Comparative/standardised methodologies

• (Irish) Commercial species
• Ecosystem based approach(Irish case studies)



Microplastics - Polymer types

Photo credits: Polystarusa.com 



PhD – Building on MP Knowledge base
Dr Amy Lusher

Microplastics m−3 

(470 samples - 2000 L of 

seawater)

True's beaked whale
(Mesoplodon mirus)

North Atlantic mesopelagic fish



Dr La Daana Kanhai

Microplastic abundance, 
distribution and composition 
along a latitudinal gradient in 
the Atlantic Ocean

PhD – Building on MP Knowledge base

Microplastic abundance in the 
Arctic Central Basin



Implementation of OSPAR EcoQo for marine litter
• Beach bird and colony surveys – citizen science
• Bird necroscopy - methodologies
• Led to policy change – EcoQo applicability in Ireland

Dr Heidi Acampora

PhD – Building on MP Knowledge base
policy relevant

14 Fulmars  - 93% prevalence of plastic litter. 
(threshold of 0.1 g of plastic) 
the current EcoQO performance for Ireland is 93%. 
Exceeds the OSPAR target of below 10%.

Presenter
Presentation Notes
European regulations such as the Marine Strategy Framework Directive (MSFD) require countries to monitor marine litter through animal life and this has proven to be successful in other countries.
In the North Sea, for example, a species of sea bird called Fulmarus glacialis (fulmars) are used for monitoring sea litter.
!6 species looked at




PhDs – Building on MP Knowledge base (Seabirds)
Niall Keogh PhD Candidate

Offshore – interactions seabirds and marine litter



Sources, Pathways and Environmental fate of MPs
Freshwater Ecosystems

Research Team

For more on this project check out:

https://freshwatermicroplastics.com/

https://freshwatermicroplastics.com/


Sampling

Processing

Identification

Quantification



MSc – Building on MP Methodologies 
(Comparative/standardised)

Elena Pagter MSc



Dublin Bay Prawn(Nephrops norvegicus)

Jenevieve Hara MSc

Research on MPs in Commercial species
MSc – Building on MP Methodologies and Knowledge 

“Quantification of Microplastic Ingestion by the Decapod 
Crustacean Nephrops norvegicus from Irish Waters”
Accepted (Marine Pollution Bulletin 2019)

(C) Paul Kay

https://scotlandsnature.blog/724/


MSc Thesis: Characterisation 
and quantification of 
microplastics ingested by 
Seabass from two Estuaries

Research on MPs in Commercial species
Alexandar Hahn MSc



Research on MPs in Commercial species

Common Periwinkle (Littorina littorea)

Darragh Doyle 
PhD Candidate

Current environmental microplastic levels do not alter emergence 
behaviour in the intertidal gastropod Littorina littorea
Submitted (Marine Pollution Bulletin 2019)



Research on MPs in Commercial species

Lugworm (Arenicola marina)

Anna Raferty MSc

Niamh Dalton BSc



To assess the prevalence of 
microplastics in freshwater habitats 
(main river and key lakes) of the 
Mississippi headwaters

Dr Heather Lally & Prof  Craig Longtine

Presenter
Presentation Notes
Prof Craig Longtine (NHCC) with college students




Microplastics in Galway Bay: 
an ecosystem-based approach

Elena Pagter MSc 
PhD Candidate

Copyright Kelly Phelps

Microplastic abundance in benthic 
sediments within Galway Bay, Ireland: 
baseline data and potential hotspots.
Submitted (Marine Pollution Bulletin 2019)



IMP.act
Managing for Microplastics: A Baseline to Inform 
Policy Stakeholders

Dr João Frias 
An ecosystem-based approach
of Galway Bay and its environs:

Intertidal & Subtidal
• Water
• Sediment
• Biota



‘SeaRover’ survey 2019

Presenter
Presentation Notes
An extensive offshore reef survey of Ireland’s Northwest Continental margin was commissioned in 2017 by the National Parks and Wildlife Service (NPWS), funded by the European Maritime and Fisheries Fund (EMFF), and coordinated and led by Ireland’s Marine Institute and INFOMAR (Integrated Mapping for the Sustainable Development of Ireland’s Marine Resources) 



June 2020

Integrated approach on the 
fate of Microplastics  
towards healthy marine 
ecosystems



‘Seabed Integrity’

Benton and Harper 2009

Presenter
Presentation Notes
The Benthos Ecology Group is responsible for the review and assessment of existing and proposed activities that may have an influence on the marine environment and advising on likely consequences particularly as they relate to licensing of activities on or near the seafloor.  



Thank you to all our funders and research 
partners without them this research would 

not be possible

Dr Róisín Nash
Marine and Freshwater Research Centre, 

Galway-Mayo Institute of technology
roisin.nash@gmit.ie

mailto:roisin.nash@gmit.ie
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