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Abstract 

 

Plastic pollution within coastal areas is a ubiquitous concern due to the detrimental impacts it 

can have on the marine environment. Plastic debris along beach strandlines is becoming a 

common occurrence. High concentred pollution occurrences are centred around populated 

areas within industrialised nations. What is currently known about the abundance and 

distribution of plastic pollution comes from beach surveys. The aim of this research was to 

quantify the amount of stranded plastic litter found across eleven beaches within the Solent 

region, Hampshire. A second strand of enquiry was carried out by asking beach users in the 

Solent if they were aware of any locations that were heavily polluted with plastic and any that 

were clear. Initial results from the beach surveys showed Farlington to have the highest 

accumulation of plastic of 33% and Netley to have the least at 4%. The most abundant type of 

plastic found across all 11 locations was confectionary wrappings. Microplastics were also 

found across 6 locations with Farlington, again showing the highest accumulation. Results 

from the public survey showed Warsash as being considered the most polluted beach within 

the Solent whilst Lee on the Solent being the cleanest. 98% of survey participants felt plastic 

pollution posed an ecological risk to marine wildlife. 
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Chapter 1 
                                                  

Introduction 
 

1.1 Background 

 

Plastic pollution is now a ubiquitous concern that threatens marine ecosystem services 

globally and draws parallel alongside global GHG emissions, (Borrelle et al., 2017). 

Currently there is little terms in policy development to protect marine environments from 

plastic pollution even though there are strong arguments for international agreements to be 

put in place. 

 

Until recently, focus has primarily been on marine pollution that had centred around 

catastrophic accidents or chronic problems such as oil spills and discharge/runoff from rivers 

and sewage outlets. Normally, the worst effects of these pollutants occur near land-based 

sources that are concentrated in and around coastal waters adjacent to high human populated 

areas (Galgani et al,2000). Similarly, concentrations of pollution pockets have been observed 

offshore and within reginal seas, where mixing of waters is often limited. Whilst it has been 

perceived that the open ocean has been relatively unaffected from large scale pollution due to 

arbitrary reasons as suggested by Middleton (2013), recent research from The Joint Group on 

Scientific Aspects of Marine Environment Protection (GESAMP), has shown otherwise. 

 

In 1997, Charles Moore, discovered an enormous region of floating plastic debris in 

an area of the Pacific Ocean known as the “Doldrums” or The Pacific Subtropical Gyre 

Chiras (2013) estimated to be twice the size of France, was discovered.  Subsequently earning 

its name as the Great Pacific Garbage Patch (Chiras,2013). Estimations of the magnitude of 
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its size suggests the patch exceeds that of a century’s worth of rubbish, Santamaria (2017) 

and will not dissipate of its own accord and continues to grow (Schroeder,2010). The 

processes that have led to the patch’s cohesion and stagnancy are due to the dynamics and 

location of the gyre. Unlike coastal zones, water within the centre of oceans is often placid, 

meaning gyres created from currents and warm atmospheric air can circulate around it. As 

floating debris travels along currents, it can become trapped within the gyre, leading to vast 

patches of debris being fixed in place forming a “plastic soup “consistency (National 

Geographic 2017).   

 

Whilst surveys of the materials found floating in the Pacific Garbage patch have generally 

contained discarded fishing gear, a study in 2006 saw 50 plastic items 

retrieved that had readable production dates that dated as far back as the 1970s. 

Another 386 plastic items had sentences or recognisable words in nine different 

languages (National Geographic, 2017), highlighting the persistent and widespread 

nature of plastics within the marine environment. 

 

Whilst the spatial distribution of plastic debris in the marine environment was thought to 

primarily reside only in epipelagic zones Galgani et al., (2000) deep-sea exploration surveys 

by remotely operated vehicles (ROVs) and submersibles in mesopelagic zones have 

discovered 3425 items of manmade debris. Almost 89% of uncovered debris was single use 

plastic (Chiba, et al., 2018).  Data from The Global Oceanographic Data Centre, (2018) 

showed the deepest observed item found was a plastic bag at 10898m within the Marian 

Trench, highlighting that plastic pollution is more widespread within the ocean than 

previously thought. Plastic debris now equally resides in coastal zones areas accumulating 

around urban beaches and high-density populated coasts (Middleton 2013). Plastic on 
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beaches is now a persistent waste problem that is not only unaesthetically pleasing but a 

danger to beach users, marine and terrestrial wildlife (Marine Conservation Society,2018).  

Whilst plastic debris on beaches is easier to quantify than plastic in the deep ocean, beach 

surveys will not always confirm where the plastic has come from (Fridd 2013). However, 

they can show the accumulation, abundance, and distribution patterns along the shoreline 

(Ryan et al., 2009). 

 

To date, international governments and stakeholders are seeking to address the plastic 

problem by regulating plastic recycling and manufacturing. From an environmental 

management point of view, the growing awareness of the implications of plastic has seen 

positive steps in the reduction of litter on beaches. The plastic bag taxation and the reduction 

in plastic food wrappings has meant less plastic can now find its way to sea. However, 

environment protection organisations argue that the plastics problem is now too prevalent 

within the marine environment the theory that” by 2050 plastic will outweigh fish in our 

oceans” will still happen (Worldwide Fund for Nature, 2018). 

 

Research objectives 

 
The aim of this study is to investigate the spatial distribution, abundance, and accumulation 

marine plastic debris within the Solent’s coastal settings.  

This will be achieved by:  

(1) Research carried out by surveying eleven beaches across two drift lines within the 

intertidal and supratidal zone. 

(2) Obtaining the public’s attitude and awareness on plastic pollution within the Solent. 

(3) Analysis of both sets of data to better define the extent of the plastics problem in the 

region. 
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Through this research the following questions will be explored: 

(1) Are there any location(s) where plastic is more abundant and why? 

(2) Is there a theme in the types of plastic found and what factors/sources have led to the 

accumulation? 

(3) What are the perceived consequences of plastic litter within the marine environment 

around the Solent? 

 
 

1.1.3 Structure of research 

 
This research will begin with a literature review on the nature of the plastics problem within 

the marine environment. It will also explore the impacts that plastic debris can have within 

the marine environment. The research methodology chapter explains the approach to 

collecting quantitative data from coastal locations and the attitude and awareness of plastic 

pollution from survey participants. It also discusses the limitations of the research. 

 

The results chapter presents the quantitative results from both the beach survey and attitude 

and awareness survey The discussion chapter discusses the results in depth and explores the 

correlations and themes from the data. It will also incorporate theories to explain the level  

and nature of plastic pollution within the Solent.  

 

The concluding remarks chapter presents the conclusions to the research questions and 

recommendations for further studies. 
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Chapter 2 

 

Literature review 

 

The age of plastic 

The advent of the age plastic began in 1907 with the creation of the first synthetic, mass-

produced plastic fibre (Plastics Europe 2010). Their light weight, strong, durable, and 

inexpensive qualities make them a so-called essential material in our daily life (Shim et al., 

2018). The advancement in the range of synthetic polymers since the1950s have resulted in 

an exponential rise in plastic production globally. The popularity in polypropylene (PP) and 

polyethylene (PE), (the most common plastics found in marine environments) has grown at a 

rate of 8.7% per year since the1950s (Andrady, 2017).  Estimates for 2018 showed the total 

increase in plastic production to be around 3.5x10⁸ tonnes as shown in figure 1. (Statista, 

2018). According to Granham and Thomapson (2009), this is the equivalent to approximately 

8% of the world’s oil production.  

 

 

                  Figure 1 – The growth of global plastic production between 1950 and 2018 (Statista,2018). 
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According to Xanthos and walker (2017), approximately 50% of the 335 million metric 

tonnes of PE and PP produced annually is discarded only after once use. Luijsterburg and 

Goossens (2013) state that 39% plastic production in Europe is packaging and is widely used 

within the food industry for single use purposes. Another popular single use product is plastic 

drinks bottles. Surfers against Sewage (2019) have recently stated that the UK alone uses 

38.5 million single use water bottles a day and less than 60% of these are recycled Moreover, 

2.5 billion coffee lids are used annually in the UK of which only 1% are recycled (Marine 

Conservation Society 2018). 

 

The nature of the plastics problem 

The popularity of plastic due to their useful properties and cost effectiveness makes them a so 

called “essential “product used in everyday life (Thompson,2009). The high durability and 

corrosion resistant properties of plastic can result in plastic debris reaming indefinitely within 

aquatic and terrestrial environments (Shim et al.,2018). Once a plastic item reaches the sea, it 

can be easily transported by tidal currents along global marine surfaces. Plastic enters the 

oceans predominantly through anthropogenic activity (Rajmohan et al.,2019).  

 

The excess production and irresponsible disposal of plastic into the oceans is now one of the 

most persuasive forms of environmental pollution. The mode and methods of plastic entering 

the ocean can vary from region to region. The main pathway plastic litter enters the marine 

environment is from land-based sources often centred around densely populated regions 

(Chiras,2013). Landfill sites, especially those situated in and around coasts, often pose a 

significant threat to the surrounding environment as they can give rise to deferred impacts 

(Galgani,2014). Storms can also carry and dump thousands of plastic items along shorelines 

and out to sea. Other well documented pathways include run off from storm drains, fluvial 
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transportation of sediments and from sewage discharges directly into coastal waters (Ryan, et 

al.,2009). These contributions remain localised and are a direct contrast to the abandonment 

of litter by human behaviour (Galgani,2014). This latter source plays a significant part in the 

current plastic crisis. The deliberate release of plastic litter into the ocean is not a new 

phenomenon. An article printed in 1974 from a Portsmouth newspaper titled “Future danger 

of plastic flotsam” gives a personal view on plastic litter within the marine environment. The 

author explains that plastic litter was originally of no concern but has gradually increased due 

to people using the ocean to discard their waste. The practice of using the ocean to be rid of 

undesirable waste has been well documented within historical literature. Patton (2007) 

defines and discusses the views of ancient cultures who believed the sea could wash away all 

evils and that by doing so the sea could keep the land pure. Patton also argues this is parallel 

to the views of society today, that the ocean is viewed as place capable of swallowing 

limitless waste which is of no consequence to the individual and global industrialised nations. 

 

Whilst the sea can transport plastic away from land through tidal ebb, plastic bound within 

the marine environment can have detrimental impacts. Moreover, plastics are so pervasive 

within the marine environment, they now pose an ecological risk to many marine species 

(Wright et al., 2013). 
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Figure 2 – Newspaper cutting from the Portsmouth News on the dangers of plastic in 1974 (The Final Straw 

Solent). 

 

Marine species that encounter plastic are faced with the hazards of suffocation, starvation, 

and entanglement (The Marine Conservation Society 2018).  The impacts of this have been 

observed at sea with the number of marine species succumbing to plastic are estimated to be 

within the range of 247-663 (Kuhn et al., 2015).  At least 136 different marine species have 

been found entangled in synthetic fishing gear and nets. Entanglement poses one of the 

greatest threats to marine mammals and birds causing sub lethal injuries and mortality 

(Proventure et al., 2010).  Borne et al., (2006) stated high entanglement rates occur around 
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populated coastal areas due to fishing activities and is constant with Boland and Donohue 

(2003) research that confirmed the highest number of casualties entangled in fishing gear 

were of marine mammals and birds found living near human populations .Whilst the evidence 

for entanglement is more recognised and recorded in marine species living near human 

populated coastal areas, entanglement that occurs in remote parts of the ocean has not been 

fully recorded (Frid & Casewell 2017). 

 

The second threat to marine life is from the ingestion of plastic pollution (Ryan, 1988). 

Plastic ingestion in megafauna is not well documented due to the lack of cadavers for autopsy 

but for the small proportion that have been found washed ashore, autopsies have confirmed 

the consumption of plastic (Frid & Casewell 2017). The consumption of plastics is better 

documented in seabirds whose foraging habits are an indicator to the types of plastic found in 

the surrounding environment (Ryan et al.,2009: Ryan 1988).  The consumption of plastics 

can result in sublethal injuries to the digestive track and can change foraging behaviours 

leading to emaciation and eventual death (Blight & Burton,2003). Studies now show 

microplastics are being directly ingested by aquatic biota across different trophic levels, 

including primary producers at the base of marine food webs (Wright et al., 2013). There are 

currently 79 published reports that suggest higher trophic feeders can either directly or 

indirectly consume micro plastics or absorb them through contaminated prey (Tankaka et al., 

2015). 

 

Humans are not exempt from the hazards of microplastics due to the consumption of seafood. 

Toxicity tests in laboratories have shown the accumulation of toxins in fish tissue that has 

leached from ingested microplastics is 3 times higher than those found in the natural 

environment (Herzke et al.,2016). Moreover, further testes reviled disruptions in endocrine 
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function and metabolic rates within tissue samples which could pose a significant risk to 

human health if ingested. 

 

A predictive modelling strategy run by WWF in conjunction with Australia’s University of 

Newcastle collated 50 international papers to accurately calculate a weekly ingestion rate of 

plastic per person. They found based on “conservative assumption” that a single person is 

consuming about 2,000 microplastics a week – the equivalent of eating a credit card. 

Conclusively, the study showed this was not from the ingesting of contaminated fish, but 

from tap and bottled water. 

 

The quantification and sources plastic pollution 

Identifying how much plastic litter has reached the marine environment is complicated due to 

the vastness of the oceans and the quantity of plastic being addressed (Cole et al.,2011). 

Moreover, the modes of transport and pathways plastic takes before reaching the ocean is 

even more challenging (Ryan et al.,2009).  In 1997, the US Academy of science estimated 

within one year, approximately 6.4x10⁶ tonnes (t) of litter would enter the oceans. Since 

2010, the amount of litter within the oceans has sharply increased, with a revised amount of 

12.7x10⁶ tonnes(t) (Frid & Caswell,2017). Ocean circulation models suggest that between 35, 

000 to 286, 940 tonnes of floating plastic could be accumulating within the five subtropical 

gyres (Andres Cozar et al.,2014). Studies on plastic quantification state that most marine litter 

constitutes to around 70% found on beaches, 23% to 89% submerged within the seabed and 

between 68 to 99 % in water columns (Barnes et al.,2009). The identification and 

quantification of plastic is key in determining their original category and their source (Frid 

&Caswell,2017). Whilst the nature of most plastics is widely understood, microplastics 

however are the less well documented (Gallagher et al., 2016). 
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The abundance of microplastics within the marine environment were first discovered in the 

1970s (Carpenter, 1972).  Studies on sediment samples taken from in and offshore areas 

showed the presence of polymer fragments. The subsequent discovery later led to these 

fragments being coined in 2004 as microplastics (Thompson ,2004). A microplastic particle 

can be defined as “any solid synthetic polymer” with in a size range of 0.001-5mm and is 

found in water columns and water sediments (GESAMP, 2015). Microplastics fall into two 

categories of primary and secondary. Primary microplastics are manufactured as virgin 

pellets for industrial purposes whilst secondary microplastics are pieces are fragmented or 

weathered particles from an original synthetic polymer. Jambeck et al., (2015) states that 10% 

of all manufactured microplastics accumulate within the ocean every year, the point source 

being accidental release or deliberate disposal. 

 

Because microplastics naturally have buoyancy properties, they can float relatively easy and 

be transported by wind and tidal currents. Research by GESAMP in 2015 revealed 

microplastics are geographical diverse and subsequently identified in tropical, Arctic, and 

Antarctic water columns and sediment samples from the sea floor. Almost everything we 

know about the distribution of microplastics has been predominantly focused on the 

accumulation within beach sediments with little attention on the water columns adjacent to 

shoreside. To bridge this knowledge gap, research by Gallagher et al., (2016) investigated the 

spatial distribution of microplastics within the Solent estuarine water column. This study 

found that the Hamble and Itchen estuarine catchment had a high accumulation of fibrous and 

primary microplastic particles were likely to have been sourced from activity within the 

boating marina and manufacturing establishments adjacent to the estuary. Factors affecting 

the overall distribution of microplastics around the estuary were likely the result of the 
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Solent’s double tide and strong ebb. The concluding narrative identified that microplastics 

within this region posed a detrimental risk to marine wildlife within the Solent. 

 

As well as the open ocean and in shore water columns, beaches are now considered to be a 

major sink for the accumulation of plastic. Whilst the exact quantitation and mechanisms of 

disposal are still uncertain within the ocean, what is known about the abundance and spatial 

distribution of plastic comes from data taken on beach surveys (Ryan, et al.,2009). Whilst 

beach surveys cannot pinpoint the exact time the plastic debris entered the shore, they can 

give an estimated indication of what is in the water column surrounding the sea. Frid and 

Caswell (2017) argues the identification and quantification of plastic is key in determining 

their original category and source. An example of identifying the source was shown by 

Martinez-Ribes et al., (2007), who conducted a beach survey in the Balearic Islands. They 

subsequently found that the main source of plastic debris along beaches coincided with the 

high tourist season. Other factors that influence distribution of plastics can be from adjacent 

harbours and industrial complexes as found by Gallagher (2016) who confirmed heavy plastic 

accumulations within industrial settings along coastlines. 

 

The subsequent ejection of plastic debris on to the shore is from a combination of landward 

winds and tidal current which can greatly influence the distribution of plastic along beach 

surfaces (Baztan et al., 2014).  Thornton and Jackson (1998) found that the differences 

between distribution and the abundance of beach debris was strongly influenced by wave and 

wind action and seasonal variations Ribic, (1998). Plastic as well as organic material will 

often accumulate along drift lines. Past research has assumed plastic would always be 

distributed homogenously on beaches within a small spatial range (Dekiff,2014).  However, 
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the accumulation of plastic is often observable along upper tidal zones and vegetation lines 

which subsequently led to beach survey methodologies being revised. This has been 

emphasised by De Araujo et al., (2006) who stated the importance of determining the 

minimum width of transects along all drift lines to accurately quantify plastic.  

 

Whilst there is currently no standardise methodology for beach surveys, comparisons of data 

from different regions tend to show the same patterns of plastic debris that dominates that of 

other types of litter found (Derraik, 2002: Swanepoel 1995). The International Coastal Clean-

up program, a global coordinated beach survey that covered 100 coastal countries between 

2002 and 2015, showed there was a substantial increase in the weight of litter per kilometre 

of shorelines during that 13-year period. Of the last survey carried out in 2015, over 60 % of 

items recorded were of plastic origin (Ocean Conservancy, 2015).  In comparison, long term 

data from the Marine Conservation Society in the UK has shown an increase in plastic litter 

along British shorelines that mirrors that of the ICC program. The latest 2017 report from the 

Marine Conservation Society reported that the amount of litter had decreased and was 

attributed to community beach cleans and public awareness of Litter. Inventory from the 

2017 audit showed plastic to be the highest subcategory from all debris collected. Whilst 

48.7% of the plastic litter found had no identifiable source, 28.6% had come from people 

discarding plastic directly on to the beach (Marine Conservation Society,2018). 

 

Whilst studies into plastic pollution have increased, many discrepancies and uncertainties still 

lie within the current understanding of how plastic pollution disperses around coastal zones. 

By understanding historical pollution trends and predictions, mitigation practices can limit 

the severity of plastic debris accumulation. Whilst an exact method to quantify regional and 
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global plastic pollution is still ambiguous, the development of an international robust 

monitoring program is key to establishing a strategy that can accurately quantify plastic 

within the marine environment 

 

 

                            . 
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Chapter 3 

 Study area 
 

3 .1 The Solent 

The Solent is an estuarine system that consists of Chichester and Langston Harbours to the 

East, Portsmouth, and Southampton water to the west. It also forms the straight that separates 

the Isle of Wight from the mainland (West,2017). This passage covers approximately 20 

miles in length and is between 2.5 to 5 miles in width. It is characterised by mixed shingle 

composite beaches, low lying sandbanks and mud flats that can be found around the Hamble 

estuary and at the mouth of both Langston and Chichester Harbour.  Unique sand dune 

systems run along the southern reaches of Hayling Island and are classed as rarity within 

Hampshire’s shorelines.  

 

The Solent complex is dominated by unusual double high tides and a strong ebb (Gallagher 

,2016). Longshore drift and tidal currents have gradually led to natural changes in 

geomorphology along the coastal edges. Therefore, some areas of the Solent are prone to 

erosion processes and the annual restoration of beach sediment distribution.  

 

Coastal and harbour basins provide vital edge habitats for both native and migratory coastal 

birds. Many of these areas are designated as sites of special scientific interest and of 

ecological importance. As well as providing ecological services to wildlife, the Solent is used 

as a place of recreation and leisure and is frequently visited by tourists due to its warmer 

geographic location and historical attributes. The location of the Solent channel and its 

double tides allow easy access to ports and docks for freight and passenger vess 
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       Map 1 -Ordnance survey map of the Solent marked within the purple box. 
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Chapter 4 

 

Research methodology 
 

This chapter discusses the methodologies that have been used to uncover the research 

question of critically analysing the abundance, distribution, and accumulation of marine 

plastics within the Solen. This chapter also discusses the limitations within this research. 
 

 
4.1 Data collection  

 
To address the first research question, a triangulation method of primary data collection was 

used that included beach debris sampling, a public attitude and awareness survey and 5 short 

impact statements from local environmental conservancies. A triangulation technique has 

been selected because as stated by Bell (2018) this method allows seeing the same thing from 

different perspectives. Therefore, the use of three separate sources of data collection led to 

the conformation of the main findings of this project. 

 
 

4.1.1Beach surveys 

 
The basis for beach surveys was to quantify the levels of plastics including primary 

microplastics, across the Solent. Eleven coastal locations were strategically selected to allow 

enough spatial variation as shown in map 2 below. Each location was visited once at low tide 

between the period of 5 December 2019 and 12 February 2020. Before each site visit, 

geographical enquiries were made to understand the beach substrate material, the length of 

shoreline and if shoreline morphology were suitable for sampling. Periods of tidal surges 

from high wind and spring tides were avoided to make sure results were not bias. 

The starting point was west of the Solent along the Itchen estuary and finalised along the west 

shore of Hayling Island (see figure below). Each site consisted of starting by using a vantage 

point to locate optimal areas to sample along the drift lines. 



879648 

23 

 

 

 
 
 
 
 
Map 2 -Adapted from ArcGIS map showing chronological order of locations in the Solent surveyed between 5 

December 2019 and 12 February 2020.  

 

 

Two drift lines within the intertidal and supratidal zone were selected for sampling. Past 

research has assumed plastic would be distributed homogenously on beaches within a small 

spatial range (Dekiff,2014). However, beach debris both organic and non-organic will 

generally accumulate along drift lines within different tidal zones. Therefore, samples could 

yield bias results if only one drift line was studied.  

 

To ensure all samples were representative of both strand lines, 10 x 1 metre square quadrats 

made from string, approximately 2 metres apart were taken along both strand lines, resulting 

in 20 quadrats in total (see figure 3). 

 

1 Itchen               4 lee on the Solent   7 Southsea      10 Hayling (Ferry) 

2 Netley              5 Stokes Bay            8 Farlington    11 West Hayling 

3 Warsash           6 Port Solent            9 Eastney 
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                                                                                                       (Personal photo) 

 
Figure 3 – West Hayling shoreline at low tide showing sample areas within intertidal/swash zone (red arrow) 

and supratidal zone (blue arrow). 

 

 

All stranded plastic that fell within the surface area of each quadrat was placed into the 

bucket for sorting and categorising. Other non-plastic anthropogenic litter was also collected 

and correctly disposed of. The methodology was consistent except for the shore along 

Hayling Island (Ferry side). The shoreline here is predominately sand so all plastic debris that 

was collected within the quadrats were sieved for easier separation, particularly when sorting 

microplastics. Quantitative analysis consisted of sorting plastics and categorising them into 

subcategories once each item had been counted. Data collated was recorded within 

spreadsheets on excel where graphs were later generated to show trends in plastic 

quantification across the locations. 

 

To analyse the microplastic samples, a Fourier Transmission Infrared Spectrometer (FT-IR) 

was used to identify the polymer components within the microplastics. When compared with 

a polymer spectrum library, the specific spectral fingerprints of the compound can show the 

differentiation of plastics from other inorganic and organic materials (lÖder and Gredts, 2015; 
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Shiye et al., 2018). Indeed, the use of FT-RI analysis is widely documented as an extensively 

validated method (Thompson et al., 2004). 

 
4.1.2 Public survey  

 

The survey was created by using google forms and data was collected from the UK through 

the internet (full transcript of survey can be found in appendix i). When designing the survey, 

two running themes on attitude and awareness had to be addressed to gain insight into 

everyone’s personal view of marine plastic in the Solent. Sixteen questions in total were 

designed with four variable sections on reason for visiting a beach(s) within the Solent, 

personal views on current state of the Solent, beach management and the impact of plastic 

within the Ocean. Demographics were not required as this was beyond the scope of the 

project. Different scales for the questions were used which ranged from open ended and 

dichotomous questions and Likert scale. 

 

The survey was published through Facebook on community and conservation pages around 

the Solent area. The survey was answered by 352 individuals. Data was collected from 2nd 

February to 14th March 2020.  

4.1.3 Questions to local environmental organisations. 

Five local environmental conservancies were contacted through email and telephone and the 

two following questions were asked: 

 
1. What are your views on plastic litter on beaches within the Solent?  

 

2. What impacts do you think plastic litter could have on local marine wildlife? 

 

 

Prior to asking these questions, the rationale of the project was explained, and permission was 

asked to publish names and answers. Answers were used as short impact statements to 

reinforce the hypothesis within the research objectives. 
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4.2 Criticisms and limitations of the research  

There were various challenges that manifested during this research. The biggest factor was 

time constraints for fieldwork. Given the vast stretch of coastline around the Solent, it was 

impossible to visit every single beach within the time frame given. Current research on beach 

survey recommends the gold standard of samples being taken at a depth of between 5 to 

15cm (Carson et., 2011). Because this research only focused on the top layer, sampling 

measurements that only use a narrow range such as this can potentially cause undesirable 

results that do not truly represent the amount of plastic present at that point in time.   

 

When using the FT-IR for microplastic analysis, < 80% of the spectrum wavelengths were 

positive matches for polymers within the library archive, however, some samples could not 

be determined. This could possibly be due to environmental degradation and/or cross 

contamination. It is worth noting that whilst numerous published studies on FT-IR usage 

confirms results are repeatable, there is still a discrepancy and limitation on the exact process 

used to perform the analysis (Gallagher et al., 2016).  

 

Additionally, some challenges presented themselves with some responses in the survey. Even 

though it was clearly stated at the start of the survey that all questions were solely based on 

the Solent, some participants had mentioned other beaches outside this geographical area. 

This led to the participants answers being completely discounted.  For the open-ended 

questions in the survey and questions asked to the environmental organisations, views and 

opinions given may not be completely representative of one individual and thus difficult to 

gauge. 

                                                   



879648 

27 

 

 Chapter 5 
                                                   

Findings 
 

In accordance with the methods described, this chapter discusses the quantitative results from 

both beach and public surveys. The first section looks at data taken from shorelines surveys 

that were visited between 5 December 2019 and 12 February 2020. The second section looks 

at the data generated from participant answers from the attitude and awareness survey 

published through Facebook on 2 February 2020.  

 

5.1 Section 1 

5.1 .1 Quantification of plastic from the Solent shorelines 

Plastic debris and litter were found in all eleven locations with a combined total of 324 intact 

items, 92 degraded/secondary plastics and 964 primary microplastics. Intact and secondary 

plastics were categorised into 6 functional groups according to how many times there were 

counted at each location. Plastic items that appeared only once or twice in a location were 

disregarded. Likewise, primary microplastics were grouped in appearance to colour according 

to their colour. Colours that only appeared once were also disregarded. 

  

5.1.2 Relative abundance of plastics 

Certain functional groups of plastics appeared to be more abundant than others with most 

items consisting of confectionary plastic wrappings and secondary plastics. The least 

abundant found was sanitary plastics which includes cotton buds, tampon applicators and wet 

wipes (figure 5). 
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                Figure 4 Results showing the total accumulation of plastic in each subgroup over the 11 locations. 

 

 

There was a clear separation in accumulation and spatial distribution at Farlington and Netley 

which ranged significantly as shown in map 3 below. Farlington shows the highest abundance 

of plastics with 33% made up of microplastics and 25 % in other plastic debris. When 

comparing the data from Netley, there is a reduction in abundance of plastic found, totalling 

at only 4 % in all plastic function groups with no microplastics being found. The only link 

between these two locations was both had the highest abundance of confectionery wrappings 

within their plastic subgroups. Netley and Southsea equally all had a lower percentage in 

plastic abundance than compared to other locations. All four locations appeared to have 

similar amounts of plastic lids. However, confectionary plastic wrapping was higher in 

Southsea and equalled to the same amount found at Netley.  
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Map 3 – Adapted from ArcGIS map showing summarised map of percentage of plastics and microplastics from 

all eleven locations. 

 

 

Whilst Southsea, and Eastney were negative for microplastics, West Hayling had the second 

highest accumulation of microplastics out of all the eleven locations, with a range of 28% 

(see figure 6 below). The Hayling Ferry Road shoreline, one of the only places within the 

study area to have a sandy beach, had the highest concentration of nylon fishing line and 

sanitary items, then compared to other sites as well as a high number of primary and 

secondary microplastics.  
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                                                                                                                   (Personal photo)                       

                                                                    

                      Figure 5 – Assortment of microplastics found within both strandlines at West Hayling. 

 

 

 

Farlington, Warsash and Lee on the Solent all within the west of the Solent, also had high 

concentrations of plastics, notably confectionery wrappers. Along the coast from Lee on the 

Solent, Stokes Bay also had a high accumulation of confectionery plastics than compared to 

other plastics found.   

 

Warsash had the fourth highest range of primary microplastic accumulation of 14% whilst 

Lee on the Solent and Stokes Bay had none. This pattern is almost parallel to Langston 

Harbour were locations within the same geographical area have discrepancies in the number 

of microplastic deposits. Primary microplastics were also found at Port Solent shoreline along 

Southampton Road and under the Itchen bridge Southampton, part of the Solent estuarine 

complex.  
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All collected microplastics varied widely in colour and varied in size from 3-5 mm. The most 

abundant found across all locations were clear or milky in colour, measuring 5mm as shown 

in table 1 below.  Both Farlington and Itchen had the highest concentrations, whilst Port 

Solent had the lowest. When visually inspecting the samples, the majority of the 

microplastics had a degraded morphology and some discolouring. 

 

 

Location Blue Clear Black  Grey Green Total 

Farlington 38 89 57 12 5 201 

Warsash 11 73 33 25 2 144 

Lee on Solent - - - - - 0 

Hayling (Ferry) 55 72 23 18 2 170 

Itchen Bridge  29 58 17 9 3 116 

Stokes Bay - - - - - 0 

Port Solent  12 70 24 5 - 111 

West Hayling 43 52 42 21 2 197 

Eastney  -  - - - 0 

Southsea - - - - - 0 

Netley - - - - - 0 

Total      964 

 

Table 1. Grouping of microplastics according to their colour and total abundances found at each location. 

 

 

A FT-IR was used to analyse the polymer composition of the samples (figure 8). Spectra 

matches within the library confirmed all clear microplastics were of the composed of the 

polyethylene compound commonly used in industrial manufacturing settings. A polyethylene 

match for a blue microplastic found at Farlington indicated that this pellet had been 

previously used within an industrial setting within the Hythe area of Southampton (figures 7). 
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Figure 6-Magnified picture of blue virgin pellet (primary microplastic) collected from Farlington. Note the 

signs of degradation as surface area is no longer completely rounded or smooth. 

 
 
 

A. 
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B. 
 

 
 
Figure 7. Comparison of two microplastic spectrum analysis with the FT-IR. Both A and B have identical 

wavelengths within the 3000 peak which indicates the microplastic has a polymer component. A is a clear 

polyethene microplastic whilst B is a black copolymer microplastic. Both were retrieved from Langston 

Harbour, east of the Solent. 

 

 

 

5.2. Section 2 

 

 

5.2.1 Survey findings 
 

The first section of the survey asked the participant their purpose of visiting a beach and how 

many times they visit that beach. 
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Figure 8. Pie charts showing number of individual responses for purpose of beach visit and how many times a 

beach is visited in a 1 year. 

 

 

Based on these results, it appears that just over 90% of the respondents visit the Solent for 

recreational and leisure purposes. The number of participant responses to the question of how 

many times a beach was visited varied with 33% stating that they visit at least once a month 

followed by 31% stating they made weekly visits. In total, 333 participants had recently 

visited a beach with the Solent, whilst only 8 stated they had not (figure 9). 

 

The next section of the survey was made up of multiply choice and open-ended questions 

which were integral to the underpinning of the research aims of understanding plastic 
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accumulation and distribution (figure 10). The first open- ended question in this section asks 

the participant if they have noticed any location(s) where there was a high concentration of 

plastic. Responses were geographically diverse and covered the entirety of the Solent. The 

highest response recorded was “No” which made up 46% of the answers. This answer is 

therefore ambiguous as it could mean no, they have not noticed or no, the beach(s) they have 

visited have no high levels of plastic concentration. Warsash was named for having the 

highest level of plastic pollution, followed by Eastney, which are both separate ends of the 

Solent. In contrast, beaches that had a response of less than 2% are located towards the east 

Solent. 

 
 
Figure 9- Total reposes of locations considered to have noticeable plastic pollution except for “No”. 

 

 

Following this question, it was asked if there were any beaches visited that were relatively 

clear of plastic pollution. Again, the highest response was “No” however, this response 

indicates 47% of the participants felt many beaches within the Solent were in fact polluted 
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with plastic. Using the same locations from map 3, a comparison was made between clear 

and high plastic pollution to see if there was any trend within the responses as shown in 

figure 11 below. The results for Gosport and Netley appear to contradict each other as both 

were reported polluted and clear at the same time. 

 

Figure 10. Comparison between highly plastic polluted beaches and beaches that are considered relatively clear 

of plastic. 

 

Warsash and Hamble appear to be considered highly polluted with plastic when compared 

with clear responses. Both locations are very close in proximity geographically, indicating 

these locations do have a high concentration of plastic debris. 
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Results for the multiple-choice question on levels of plastic pollution show over 60% of 

participants felt plastic pollution has increased over time whilst less than 10 % felt it had 

decreased (figure 12). 

 

 

Figure 11. Pie chart showing the total individual responses for each multi choice question. 

 

As well as questions on specific locations, one opened -ended question was asked to help 

identify any regular types of plastics seen on the beach. The list contained multiply items. 

Plastic items mentioned less than 3 times were disregarded. Plastic confectionary wrappers 

were mentioned more than any other item and when compared to fieldwork survey results, 

both showed plastic wrappers as being the most abundant across all beaches in the Solent. 

Mirroring that of the fieldwork survey, a relatively high prevalence of fishing line was also 

reported (figure 13). The final question in this section was on primary microplastic 

identification. Participants were asked if they had noticed any primary microplastics when 

visiting a beach. An accompanying photo of microplastics was attached for easier 

identification. Results showed 25 % of participants had noticed them whilst 40 % had not 

noticed and 35% being unsure. 
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Figure 12- Total number of the different types of plastic regularly seen by survey participants. 

 
 
 
Question 11 explored participants views on the causes of anthropogenic plastic pollution 

and how this could be managed. A multi choice answer allowed the participants to select 

one answer from a selection of six possible answers. Over 70% believed that all the listed 

options within the “all of the above “answer was the main cause of plastic pollution on 

beaches. 
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Figure 13- Total number of responses on the causes of plastic pollution within the Solent. 

 

 
Results for beach cleaning and management showed that 83% believed that the public should 

be responsible for cleaning plastic debris, followed by local authority at 78%. When asked if 

there were adequate litter disposal facilities, 62% believed there were not enough whilst 28 

agreed that there were. 10% stated that they were unsure (Figure 15). 

 

 

Figure 14- Total number of responses for opinions on who should be reasonable for beach cleaning. 

 



879648 

40 

 

 

The final section of the survey explored participants views and awareness regarding the 

effects of plastic within the marine environment. Questions in this section were open- 

answers and Likert scale. Results showed that 80% people thought plastic pollution could be 

very harmful to marine wildlife within the Solent whilst 13% stated it was only moderately 

harmful. There were no responses for not at all harmful. The open- answer question asked the 

participant to state how plastic could be harmful to wildlife. The phrase “death “and “can 

kill” was mentioned 289 times out of 351 responses. “Entanglement” and “harmful if eaten” 

closely followed. The answer “no” was mentioned twice.  

 

A Likert scale question asked the participant to agree/disagree with statements regarding the 

state of the ocean health (Figure 16). Around 70% stated that they very much disagreed of the 

suggestion that both technology and the vastness of the oceans will aid cleanliness. 

Responses also indicated that participants very much disagreed that, personally themselves 

and humans, overall will have no lasting impact on the oceans. However, some participants 

did somewhat and very much agree that themselves as an individual would have no impact. 

The final Likert scale showed participants very much agreeing with oceans being essential to 

marine life and human life. A small proportion of participants stated that they very much 

disagreed with oceans being essential to both marine and human life (Figure 17). 
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Figure 15 – Likert scale showing opinions on the range of impacts to ocean health. 

 

 

Figure 16 – Likert scale showing opinions on how essential the oceans are to human and marine life. 
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Chapter 6 

 

Discussion  
 
This study aims to uncover the spatial distribution, accumulation, and abundance of marine 

plastic pollution within the Solent. Eleven beach surveys for plastic quantification analysis 

were conducted between 5th December 2019 and 12th February 2020. By combining data 

from an online survey on attitudes and awareness of pollution within the Solent this could 

help draw parallels to ascertain if there are any areas in the Solent with higher concentrations 

of plastic litter and why. The mechanisms of transport and the variations will be discussed in 

this chapter as well impacts and management. 

 
 
 
6.1 How much plastic is in the Solent? 

 

Both surveys showed that there is a high concentration of plastic pollution on beaches in the 

Solent. In total, 375 pieces of intact and secondary plastic items were recovered from across 

the eleven locations during beach surveys between December 2019 and February 2020. Most 

of the plastic found was confectionery wrappers, which accounted for 32% of all plastic 

found. Other plastic types included sanitary products, fishing line and primary microplastics. 

When comparing beach survey data with that of the public survey, over 40 % of responses 

mentioned plastic confectionery wrappers as the most noticeable form of litter seen when 

visiting a beach. This is consistent with data from the Marine Conservation Society, who 

stated in 2017 that on average there are nearly 189 pieces of plastic wrapping for every 100 

metres of UK coastline. The literature on marine plastic pollution concludes the same result 

that plastic wrapping is one of the highest items of found along the worlds coastlines (Derraik 

2020).  Similar strands of research from beach surveys carried out along Koeberg and 

Milnerton beaches, South Africa in 2013, also confirmed that the most abundant plastic litter 

type was confectionary wrappers (Lamprecht, 2013). Unidentifiable plastic fragments known 
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as secondary plastics were equally prevalent and accounted for 28 % of all plastic found 

across the Solent.  

 

Since 1994, smaller fragmented plastics have become more globally abundant in coastal 

settings (Frid & Casewell,2017). Studies on plastic differentiation in the North Pacific found 

that 96% of the plastic that had accumulated there were from smaller pieces of plastic that 

had become fragmented over time (McDermid & McMullen, 2004). The subsequent 

fragmentation of plastic litter within the marine environment can often make identification of 

its original state hard to evaluate. This could explain why no participants mentioned 

secondary plastics within the survey. Moreover, there were only two mentions of primary 

microplastics within the public survey. This contradicts the beach survey results as 

concentrations were found within five locations with Farlington having the highest amount. 

Indeed, the presence of microplastics is not unique to the Solent. The presence of 

microplastics in coastal zones is reported widely around the world (Chaessens et al., 2011: 

Cole et al.,2011). 

 

As Farlington was not mentioned at all within the survey, it is plausible that this beach is 

infrequently visited to be noticed. However, Farlington is a popular area used for recreation 

purposes, thus data from both surveys did not correlate. An explanation for the lack of 

responses could be attributed to the size of microplastics. A problem often reported during 

beach surveys is that volunteers who take part tend to concentrate more on the visible, larger 

items (Moore et al., 2001). Thomson (2015) also suggested that the aesthetic issues of 

microplastics are not visible on beaches due to them being too small. Therefore, microplastics 

within the Solent appear to be hiding in plain sight.  
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Of the 964 microplastics collected, the most abundant found across all locations were the 

clear or milky followed by black. On visual inspection, the majority were degraded across 

their surface area and had disturbances in their morphology. This implies that they had been 

within the natural environment for some time, being continuously exposed to UV, chemical 

and mechanical degradation from the elements. A study by Gregory (1978) found that 

microplastics on a beach in New Zealand had hallmarks signs of progressive embrittlement. 

This was certainly the case when analysing the beach samples from Farlingtion as two 

separate microplastics disintegrated when placed under the FT-IR. In contrast, others 

appeared in pristine condition which suggests these had not been within the natural 

environment for long and had not travelled far from their original source. 

 

6.1.2 The spatial distribution and accumulation of plastic pollution in the Solent. 

The distribution and accumulation of plastics varied around all locations. Whilst some 

locations in the same region of the Solent had relatively the same mean litter densities, others 

were relatively high or low even though the beaches were in proximity.  Differences in the 

accumulation data can mostly be explained by their distances to land base sources, sediment 

compaction and tidal flow. The accumulation of plastic in Langston Harbour, are most likely 

being controlled by spatial variables that can cause some shorelines to be high or low deposit 

areas. Farlington had the highest depositing area across all eleven locations. Shoreline 

morphology at this site consists of embayment areas that appear to trap ejected debris from 

the incoming tide (see figure 18). Within these embayment areas, the microplastics were 

densely compacted within all the strandlines sampled. The West Hayling location also had a 

high accumulation of microplastics. The surrounding shoreline at West Hayling also shares 

similar morphology and embayment areas as that of Farlington.  
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This is in keeping with research by Thornton and Jackson (1998) who showed spatial 

differences in beach length and morphology are a main contributor to the high accumulation 

of plastic debris in some areas. Additionally, Warsash within the west of the Solent showed 

parallel results to Langston Harbour. Other locations that had narrower and longer shorelines 

all had lower accumulations of plastic debris. It is therefore evident that type of beach 

morphology within the Solent can determine the level of accumulation 

 
 
A 
 

 
                                                                                            (Courtesy of Solent Sky Services)  
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B 
 

 
                                                                                           (Courtesy of Solent Sky Services) 
 
Figure 17 Drone images of Langston Harbour beach survey locations. A West Hayling shoreline with arrow 

showing embayment area where microplastics were found. B Farlington shoreline with arrow showing 

embayment area where microplastics were found. 

 
 

Results from the FR-TI analysis showed a variation in results. Whilst around < 80% of the 

spectrum wavelengths matched archived polymers within the library catalogue, some samples 

could not be determined. This could possibly be due to environmental degradation and/or 

cross contamination. It is worth noting that whilst numerous published studies on FT-IR 

usage confirms results are repeatable, there is still a discrepancy and limitation on the exact 

process used to perform the analysis (Gallagher et al., 2016). However, in this instance the 

high number of positive matches outweighed the non the conclusive ones. One positive match 

was from a blue microplastic sample taken from Farlington. A polyethylene match indicated 
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that this pellet had been previously used within an industrial setting within the Hythe area of 

Southampton. However, this did not explain why it was found in the opposite area of the 

Solent. Manufacturing units exist around Langston Harbour so there was a possibility the FT-

IR was a false positive. 

 

 Previous research from Gallagher et al., (2016) on the Solent estuarine complex showed the 

presence of primary microplastics within the water columns of the Itchen and Hamble 

catchment and Southampton Water. The conclusion of this study suggested these 

microplastics originated from industrial sources in that region. This also supports previous 

studies that have shown microplastic accumulation heavily centres around loading docks and 

plastic manufacturers (McDermid &McMullen 2004). Moreover, a study by the Cornish 

Beach Coalition in 2018 also reported similar findings.  

 

Gallagher et al., (2016) also deduced that the Solent’s double tides and strong ebb accounted 

for the microplastics disposal through the water column. This could be an explanation as to 

why the blue microplastic from the Hythe source was found in Farlington. Participants also 

agreed incoming tides were a contributing factor to plastic litter being ejected onto the 

Solent’s beaches. 

 

The presence of microplastics in this region was also recorded from the beach surveys within 

the Warsash and Itchen locations. 

In comparison, results from the public survey showed Warsash as being the most perceived 

beach for high plastic litter accumulation, which is a strong indicator that to this day, this area 

of West of the Solent has one of the highest amounts of plastic seen and recorded. 
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Opinions on the current level of plastic within the Solent showed that 47% of the participants 

felt many beaches within the Solent were in fact polluted with plastic and that the level of 

plastic had increased over time which was one of the main findings from the Marine 

Conservation Society’s beach cleaning events. 

When comparing answers from the public survey for high and low levels of plastic littering, 

some trends became apparent, however there was one anomaly within the data. The results 

for Gosport and Netley appear to contradict each other as both were reported polluted and 

clear at the same time. This could be down to the lack of respondents; however, both were 

relatively clear when carrying out the beach surveys therefore it is probably these locations 

are presently relatively clear from plastic. Lee on the Solent was mentioned as having the 

least amount of plastic. A local environmental campaigner and beach clean coordinator was 

contacted and asked for their personal views on plastic around Lee on Solent.  

They confirmed  

 

“I believe Lee on the Solent does not have a plastics problem. More bins have been 

installed over the past few years. Litter accumulation is more likely down to people being 

lazy by dropping litter or not walking to find another empty bin when the closet one is full” 

Beachclean Girl. 

 

When participants were asked what was one of the main sources of plastic pollution within 

the Solent, opinions suggested that litter was predominately from human behaviour and the 

contributing factor is that there are currently not enough bins around coastal areas of the 

Solent. This makes sense as the Solent has a high influx of tourists and is a densely populated 

area. Evidence to support this is confirmed by the Marine Conservations 2017 report showing 

28.6% of litter recorded during beach surveys came from people discarding their litter 
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directly on to the beach. Likewise, studies from Europe on high tourist beaches found similar 

findings where high litter accumulation came from people (Martinez-Ribes et al.,2014). 

 

6.1.3 How harmful is marine plastic to the Solent? 

Although currently there are no official studies on the effects of plastic in marine mammals 

and birds within the Solent, many other researchers and environmental conservancies agree 

that this potential fate is not geographically bound and is likely to occur in other areas along 

the South Coast. A wildlife hospital in West Sussex was contacted to see if there were any 

reports of marine wildlife being taken into their care because of entanglement. They 

confirmed that although they did not cover the Solent, marine scavenging and wading birds 

were rescued weekly as direct result of entanglement predominantly from fishing lines and 

plastic bags. 

 

Although they stated no casualties had been admitted for gastrointestinal injuries, research 

into sea birds off the coast of British Columbia found 75% of 11 marine bird species had 

plastic particles in their gut (Blight & Burger, 1997). Microplastics are significant danger to 

marine species who consume fish and sea snail eggs. The white microplastics from the beach 

survey showed striking similarities when compared against whelk eggs, highlighting the fact 

that they could easily be mistaken for food as shown in figure 19. Local environmental 

conservancies as well as the Environment Agency were contacted for their views on the 

dangers of plastic pollution in marine ecosystems in the Solent (see appendix ii). All 

confirmed that entanglement and the ingestion of plastic are the main threats to marine 

wildlife.  

 

Over 90% participants agreed that plastic is a threat to marine species and that better choices 

in the management of plastic is needed to protect the ocean. Perhaps what is more concerning 
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is the reports of discarded PPE on beaches from the Covid-19 pandemic. It has been 

estimated that 65 million plastic gloves are sold monthly as protection method against 

infection (Prata et al., 2020). The abandoned of PPE gloves and masks have been reported on 

beaches around the world. Not only do these discarded items pose as a biological hazard to 

people, but they are a new threat to marine wildlife. Single use plastic has risen sharply due 

to the pandemic as a precaution to avoid cross contamination from reusable items, 

particularly those associated with beverages (Prata,2020). Although the impacts of the 

increase in plastic littering during Covid -19 are yet to be seen, plastic pollution is a 

pandemic in its own right that needs a robust management strategy put in place, not just from 

individuals, but collectively from higher powers. 

 

 

 

 

Figure 18 Impacts of marine plastic in the environment. A Swan swimming in plastic debris at Itchen 

estuary (Personal image). B High tide brining in plastic pollution in Itchen estuary (Personal image). C 

Clear microplastics from West Hayling that could be mistaken for whelk eggs (Personal image). D 

Whelk eggs (Image from Hampshire and Isle of Wight Wildlife Trusts 
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Chapter 7 

 

Concluding remarks and recommendations  

 

 
7.1 Concluding remarks  

 

The Solent region is experiencing a high flux of plastic pollution due to tidal flow, beach 

morphology. Microplastics are partially prevalent along shorelines at both ends of the Solent. 

One of the most recognisable plastic types is confectionery wrappers which coincidentally are 

one of the highest manufactured plastic items. Plastic pollution is not only a threat to marine 

wildlife within the Solent, but a ubiquitous one that is all too familiar. 

 

By understanding historical pollution trends, predictions and mitigation practices can limit 

the severity of plastic debris accumulation. Whilst an exact method to quantify regional and 

global plastic pollution is still ambiguous, the development of an international monitoring 

program is key to establishing a strategy that can accurately quantify plastic within the 

marine environment, thus protecting marine species in the coming years. 

 
 

7.2 Recommendations 

 

There is ample opportunity for future study within this line of research. Temporal lines of 

enquiries could be used to obtain more reliable results. A time frame of year would be 

recommended to allow for variables, such as periods of stormy weather and 

increased/decreased beach activity from visitors. 
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It would also be optimal for more quadrats to be used and samples taken within 5-10cm of 

beach sediment other than just the top layer to allow more unity when comparing with other 

research. 

 

Other analytical technology could also be beneficial when analysing plastic samples, 

particularly microplastics. A recommendation of a Raman spectroscopy would be an 

advantage to understand molecular structure of microplastics. 
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Appendix ii Full replies from environmental organisations 
 
 
 
 

1  
 
"Plastic pollution can harm wildlife through ingestion. As well as directly eating 
pieces of plastic that they mistake for food, there is a potential for bioaccumulation of 
microplastics from their diet because birds sit at the top of many coastal food 
chains. Birds could also be impacted by strangulation and becoming tangled in larger 
pieces of plastic." Elizabeth Hibberd - works as a Senior Ranger 
at Bird Aware Solent. 
 
 
2 
 
“The Environment Agency recognises that there are growing concerns around plastic 
pollution in the Solent especially in terms of microplastics. Further research is 
needed to understand the implications of microplastics polluting the environment in 
terms of the risk that they pose to the condition of designated sites and the 
implications that their presence might have on sensitive biota and functionality of 
habitats”. Kerry Sims, The Environment Agency. 
 
 
3 
 
“Plastic is a considerable issue facing our wildlife within the Solent. This may be 
obvious such as the loss of life through ingestion which can occur in many seabirds 
but also less noticeable, through the steady accumulation of trace plastics in many 
species, something that will have severe consequences well into the future”. 
Christopher Lycett, reserves officer Hampshire and Isle of Wight Wildlife Trust. 
 
 
4  
 
“I believe Lee on the Solent does not have a plastics problem. More bins have been 
installed over the past few years. Litter accumulation is more likely down to people 
being lazy by dropping litter or not walking to find another empty bin when the closet 
one is full. In general, I think many people do not reduce, reuse and/ or recycle and 
many companies remain unable to fulfil the reusable requirements, more so now 
because of Covid 19”. Beach Clean Girl, Lee on the Solent. 
 
 

 


