Tiny Pollutants, Massive Impact:
Microplastic Pollution in Torbay’s

Coastal Waters
by

Duncan Kenny & Chris Thomas

January 2025

discovery project



Contents

INEEOAUCTION ..ttt ettt sttt bbb e ettt ees 2
Revealing the Scale of the Problem.......c.cucccireinininicceiiiccciecceerenseeesesesessesesesesens 3
Ecological Impacts: From Plankton to Predators ... 5
Impact on Recreational and Community Well-being........ccocuveueiviciiiinniciniciniceieenee, 7
Pathways to Action: Combating Microplastic POIlution ..., 8
CONCIUSION ottt ettt sttt bbb bbb bbb sene 10
REFEIEIICES cuvvviininiincniitii s 12



Introduction

The coastal waters of Torbay, Devon, known for their ecological richness, recreational importance,
and role in supporting the local economy through fishing and tourism, are facing a growing
environmental threat. Microplastics have emerged as pervasive contaminants in marine ecosystems
worldwide, demonstrating an ability to infiltrate even the most seemingly pristine environments.
These minuscule particles originate from a variety of sources, including the degradation of larger
plastic items, synthetic fibres from textiles, and residues from marine industry operations. Their
persistence and potential for bioaccumulation present a unique and complex threat to both

ecological integrity and human health.

The coastal waters of Torbay, Devon, known for their ecological richness, recreational importance,
and role in supporting the local economy through fishing and tourism, are facing a growing

environmental threat.

Research carried out by The Cove Discovery Project in Brixham has brought to light the alarming
prevalence of microplastic pollution in Torbay’s waters. This study, conducted along a transect
spanning from Hopes Nose, Torquay, to Berry Head, Brixham, confirmed the presence of
microplastics in every sample collected, underscoring the widespread nature of this contamination.
These findings highlight not only the environmental impacts but also the potential socioeconomic
and health repercussions for the local communities and industries dependent on these waters. This
research serves as a critical call to action for policymakers, scientists, and the local population to

address the growing crisis of microplastic pollution.



Revealing the Scale of the Problem

On September 15, 2024, a systematic planned study was undertaken by researchers from The Cove
Discovery Project to assess the extent of microplastic contamination in Torbay’s coastal waters. A
total of 18 seawater samples were collected at 1 km intervals along a transect stretching from Hopes
Nose, Torquay, to Berry Head, Brixham. This transect was strategically selected to provide a
thorough representation of Torbay’s marine environment, capturing a diverse range of ecological

and human activities.

Sample collection adhered to strict contamination-control protocols to ensure the reliability and
accuracy of data. Contaminant-free vials and sterilised field equipment were employed, and
researchers followed standardised handling procedures to prevent external contamination during
collection and processing. Following collection, samples were transported back to the Cove Lab
and stored in an upright position to await qualitative assessment. Samples were left to settle, and
the sediment was later analysed for microplastic fibres and particles under 40x magnification using

Swift SW350B & SW380T microscopes. Findings were photographed and catalogued.

Microplastics were detected in 100% of the samples (18/18). The majority observed were fibrous in
nature (16/18), with possible sources including synthetic textiles and marine rope products. The

remaining samples contained plastic fragments (2/18).

This consistent detection across all sampling locations underscores the pervasive nature of plastic
pollution in Torbay’s waters and highlights the urgent need for targeted interventions to address

this escalating environmental issue (Cole et al., 2011).



Figure 1. Microplastics identified in the 18 Seawater samples collected on 15/09/2024 in Torbay.

Figure 1: Images of 18 samples of seawater collected at the following
locations on 15th September 2024 in Torbay. Samples analysed at 40x
magnificantion using Swift SW350B & SW380T microscopes.

1. Hopes Nose. 2. Meadfoot. 3. Daddyhole. 4. Beacon Cove.

5. Torre Abbey Sands. 6. Hollicombe. 7. Preston Sands.

8 Fairy Cove. 9. Goodrington. 10. Saltern Cove. 11. Broadsands.
12. Elberry Cove. 13. Seven Quarries. 14. Churston Cove.

15. Brixham Breakwater. 16. Shoalstone. 17. BerryHead.

18. Breakwater Beach.



Ecological Impacts: From Plankton to Predators

Microplastics present a multifaceted threat to marine ecosystems, impacting organisms across all
trophic levels. At the base of the food web, lower-trophic-level organisms such as zooplankton
inadvertently ingest microplastics. Important metazoan zooplankton include cnidarians such as
jellyfish; crustaceans such as Cladocera’s, copepods, ostracods, isopods, amphipods; molluscs such
as pteropods; and chordates such as juvenile fish. This ingestion can cause physical blockages in
digestive systems, leading to starvation and reduced energy availability (Wright et al., 2013).
Microplastics also impair nutrient absorption and interfere with growth and reproduction,
compromising the health and survival of these foundational species. As plankton populations
decline or experience functional impairments, the cascading effects ripple through the food web,

disrupting predator-prey relationships and altering species composition.

The ecological journey of microplastics extends beyond plankton. These particles are consumed by
a variety of marine organisms throughout the trophic levels, including filter feeders and small fish.
As these organisms are preyed upon by higher-trophic-level species, microplastics are transferred
up the food chain through a process known as trophic transfer. Apex predators, including
commercially important fish species and marine mammals, accumulate higher concentrations of
microplastics due to their position at the top of the food web (Rochman et al., 2016). This
bioaccumulation poses significant risks to their health, leading to physiological stress, immune

suppression, and reproductive challenges.

Compounding the physical effects of microplastic ingestion are their chemical properties.
Microplastics readily adsorb persistent organic pollutants (POPs) from the surrounding
environment, acting as vectors for these toxic substances. When ingested, these pollutants desorb
within the gastrointestinal tract of marine organisms, releasing harmful chemicals into their
systems (Teuten et al., 2009). POPs have been linked to endocrine disruption, immune system
impairments, and developmental abnormalities, exacerbating the already detrimental effects of

microplastic ingestion.



The ecological health of Torbay’s waters—characterized by its biodiversity and critical habitats—is
at risk. The disruption of marine food webs and the accumulation of toxic substances threaten the
stability and resilience of these ecosystems. Addressing microplastic pollution is imperative to

safeguard the biodiversity and ecological integrity of this vital coastal region.



Impact on Recreational and Community Well-being

For residents and visitors, the waters of Torbay are more than a marine habitat—they serve as a
foundation for recreation, community identity, and local economic vitality. Activities such as
swimming, kayaking, paddleboarding, and diving attract thousands annually, fostering a deep
connection between people and the coastal environment. However, the pervasive presence of
microplastics jeopardizes these experiences. Recreational users are directly exposed to microplastics
through water contact, ingestion, and inhalation of airborne particles near the shore (Galloway &
Lewis, 2016). This contamination not only poses potential health risks but also undermines the

perception of Torbay as a pristine and desirable destination for leisure and tourism.

The impacts extend beyond recreational activities to the broader community. Seafood harvested
from Torbay’s waters, a staple in local diets and a cornerstone of the region’s culinary identity, often
contains microplastics. Although research into the long-term health effects of microplastic
ingestion is ongoing, preliminary studies suggest links to inflammation, metabolic disorders,
immune dysfunction, and endocrine disruption in humans(Ragusa et al., 2021). Such findings raise
concerns about food safety, potentially deterring local consumption and damaging the reputation

of Torbay’s inshore commercial fishing industry.

The economic implications are equally significant. Tourism and fishing—two pillars of Torbay’s
economy—could face substantial declines if the region becomes synonymous with polluted waters
and unsafe seafood. Reduced visitor numbers and diminished seafood sales would ripple through

the community, impacting livelihoods and eroding the cultural and economic fabric of the area.

Addressing microplastic pollution is thus not only an environmental imperative but also a critical
step in safeguarding the recreational, cultural, and economic well-being of Torbay’s communities.
Collaborative efforts between policymakers, local organisations, and residents are essential to

preserve the integrity of this cherished coastal region.



Pathways to Action: Combating Microplastic Pollution

To effectively address the pervasive issue of microplastic pollution in Torbay and beyond, a multi-
faceted approach is essential. Strategies must encompass policy interventions, community
engagement, scientific research, and corporate responsibility to tackle the issue at its source and

mitigate its impacts.

1. Policy and Regulation: Stringent regulatory measures must be enacted to curb the influx of
plastics into marine environments. This includes limiting plastic production, promoting
biodegradable alternatives, and mandating sustainable practices across industries. Enhanced waste
management systems are critical, particularly in coastal areas, to prevent plastic leakage into
waterways. Policies should also incentivize recycling and the development of closed-loop
production models that reduce waste and promote resource efficiency (European Commission,

2018).

2. Community Engagement: Public awareness is a cornerstone of effective action against
microplastic pollution. Educating residents and visitors about the environmental and health risks
associated with plastic waste can foster a culture of sustainability. Initiatives like The Cove
Discovery Project’s “Beach Lab” sessions and community-led beach clean-ups empower individuals
to actively participate in conservation efforts. Raising awareness of marine ecosystems and
encouraging sustainable consumer choices, such as reducing single-use plastics and supporting eco-

friendly products, further amplifies community impact (Thiel et al., 2018).

3. Scientific Research: Continued investment in scientific research is essential to fully understand
the long-term effects of microplastics on marine ecosystems and human health. Longitudinal
studies can provide valuable insights into the ecological and physiological impacts of microplastic
pollution, guiding evidence-based policy decisions. Collaboration among academic institutions,
government agencies, and environmental organisations is crucial for advancing research and

developing innovative solutions to combat microplastic contamination (Gall & Thompson, 2015).



4. Corporate Responsibility: Industries play a pivotal role in addressing microplastic pollution.
Companies must adopt sustainable practices, reduce plastic waste, and innovate in the development
of eco-friendly materials. Transitioning to closed-loop production systems that prioritize recycling
and reuse can significantly reduce plastic leakage into the environment. Corporate accountability,
coupled with consumer demand for sustainable products, can drive meaningful change across

supply chains (UNEP, 2018).



Conclusion

The detection of microplastics in Torbay’s waters serves as a critical discussion point for
communities, policymakers, industries, and individuals. This prevalent form of pollution
jeopardises not only the ecological integrity of Torbay’s coastal and marine environments but also

the health, well-being, and economic vitality of its residents and visitors.

From disrupting marine ecosystems to threatening human health and undermining the local
fishing and tourism industries, the far-reaching implications of microplastic contamination
necessitate immediate and coordinated action. This challenge is not unique to Torbay; rather, it is
a microcosm of a global crisis. However, Torbay’s response to this issue has the potential to set a

pioneering example for regions across the UK and beyond.

To safeguard Torbay’s rich biodiversity, vibrant community, and economic stability, a multi-
pronged approach is essential. Policymakers must champion robust regulations that address the
root causes of microplastic pollution, such as promoting biodegradable alternatives and enhancing
waste management systems. Community engagement is equally vital; residents and visitors can play
an active role through education, advocacy, and participation in conservation initiatives like beach

clean-ups and citizen science programs.

Sustained investment in scientific research is crucial to uncover the long-term impacts of
microplastics on marine ecosystems and human health. Collaborative partnerships between
academic institutions, environmental organisations, and government agencies can provide the
evidence-based strategies needed to tackle this issue effectively. Meanwhile, industries must
embrace corporate responsibility, innovating sustainable practices and reducing plastic waste to

prevent further contamination of marine environments.

The fight against microplastic pollution is a shared responsibility. By working together, Torbay’s
communities, businesses, and leaders can protect the region’s treasured coastal legacy. Through
decisive action and collective stewardship, we can ensure that Torbay remains a haven of marine

biodiversity, recreational enjoyment, and economic opportunity for generations to come. This

10



endeavour not only secures the future of this cherished region but also contributes to the broader

effort to combat microplastic pollution on a national and global scale.
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