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Background-Microplastics

• Pieces 5mm or less

• Classification:

• Primary:

⚬ purposefully microscopic plastics

⚬ used in cosmetics and personal care products

• Secondary:

⚬ breakdown of larger plastic debris

• Shape:

⚬  fibers, fragments, films, foams, and microbeads
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(Schematic of microplastic sources, sinks, and pathways. Modified from Zhang., 2017)

• Accumulation of microplastics in marine sediments can depend on density

• Plastics that are more dense than seawater will sink and settle (Woodall et al., 2015), whereas 

low-density MPs will float on the surface of water (Suari and Aliani., 2014)



Microplastic Impacts
• Sea turtles:

• The most affected organism by microplastic pollution

• number of individual sea turtles contaminated and the mean 

number of microplastic particles found in the organism 

(Ugwu et al., 2021)

• Humans

•  exposure in human health via ingestion, inhalation, and 

dermal exposure (Prata et al., 2019)

• The increased consumption of microplastics in humans can 

lead to pulmonary, cardiovascular and infectious diseases 

(Osman et al., 2022)
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Goals

• This study aimed to quantify microplastic abundance and variation cross-sectionally on the 

beach and compare with beach use type and local wave energy in Southeast Florida. 

 Research Questions:

1. What is the cross-shore abundance of microplastics? 

2. Is there a relationship between microplastic variance and geomorphology of the beach?

3. Is there a difference in microplastic abundance and variation by aeolian or wave transport? 

4. Is there a relationship between microplastic abundance and beach use/accessibility type?  



Study Area

• Palm Beach County, FL

• Semi-diurnal, microtidal beaches

• Intermediate beach with bar and trough morphology 

• Three beaches selected within 2 km:

• Park: Red Reef Beach Park (R214)

• Public: South Beach Park Pavilion (R217)

• Private: South of public beach (R219)



Sample Locations

• Cross-shore variability

• Sediment was sampled at the dune, berm, berm 

crest and high tide line

• Seasonal variability

• Overall methodology follows O’Brien (2023) 

which standardized sampling and extraction 

methods (modified from Besley et al. 2017)
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Lab Methodology

Microplastic Filtration

Identification

Microscope
Fourier Transform Infrared 

(FTIR) Spectroscopy
Sediment Characteristics

Laboratory Analysis



Results – Morphology and Sediment (Park)



Results – Morphology and Sediment (Public)



Results – Morphology and Sediment (Private)



Results – Microplastic Abundance

Overall average was 259 microplastic pieces per kg dw and ranged 

between 60 and 690 pieces per kg dw per sample.

Differences between winter and summer significant

Differences between beaches significant



Results – Microplastic Abundance

Berm crest samples had the highest average 

During the winter the high tide had the highest average

During the summer the dune toe had the highest average



Results – Microplastic Types

 

Fiber

Fragment

Film

More fragments during the summer than winter

Winter samples had foams but no summer or post-

storm



Results – Microplastic Types

• Park - R214: berm crest samples contained the highest 

amount of fibers and fragments across all seasons

• Public - R217: dune toe samples had higher amounts of 

fibers and fragments

• Private - R219: high tide samples had the most fibers and the 

dune toe had the most fragments



Results – Microplastics Sizes

• Across all seasons microplastics fell within the small 

size category

• The summer and post-storm samples had smaller 

microplastics



Results – Microplastics Sizes

Park - R214: the berm crest samples had the highest amount of small microplastics 

Public - R217: dune toe samples had the highest amount of small microplastics 

Private - R219: dune toe samples had the highest amount of small microplastics 
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Results – FTIR- ATR

• All three beach sites were found to contain at least one particle of polypropylene

• R219 had 2 PP microplastics, R214 and R217 had one each

• Polypropylene is the second most produced polymer with 68 million tons annually 

and takes hundreds of years to decompose (Yuan et al., 2022)



Results – µFTIR

• Azlon is considered a textile fiber synthesized from natural protein sources.

• Cellulose is derived from plant material largely the cell walls of plants



Discussion

• Abundance across beach zones does not significantly differ

- Other studies noted that there was no clear distributional pattern among zones (Luan et al., 2024; Mathalon and Hill., 

2014)

Literature Review:

• Fibers were the most common type to be found in this study and that aligns with other studies (Abelouah et al., 2022, 

Bosker et al., 2018, Lots et al., 2017, Turner et al., 2025)

Study Location Microplastic Abundance Source

Nova Scotia, Canada* 2000-8000 (Mathalon and Hill., 2014)

Qingdao, China* 452 (Spring) - 748.5 (Autumn) (Luan, et al., 2023)

Lesser Antilles 261 (Bosker et al., 2018)

Bangladesh 232 (Banik et al., 2022)

North Palm Beach County, FL 183 (O’Brien., 2023)



Discussion

• As mean grain size Ф increases and microplastic pieces per kg dw 

increases.

• Sediment sorting was not a statistically significant factor

• More microplastics were found within finer sediment supported by multiple 

studies (Rodrigues et al., 2024, Masud et al., 2023, Vermeiren et al., 2021)

• low energy depositional environments more microplastics were found 

(Tsukada et al., 2021)

• Transportation processes of microplastics is still unknown

• Studies including densities of microplastics to understand settling 

velocities to compare to sediment (Nguyen et al., 2022)
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Discussion

• The public beach, R217, had the highest average microplastic abundance 

• Public beach: 

• Free and hourly parking is located nearby

• Park beach: 

• Public access but with a higher entrance/parking fee ($35 per day on 

weekdays and $50 on weekends and holidays) 

• Private beach:

• No access to the public

• At each beach, different sampling locations found higher amounts of fibers

• Public beach: at the dune toe

• Indicating a higher population density that may expand closer to the dune
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Discussion
Efficacy of Fourier Transform Infrared Spectroscopy

• Largely, FTIR analysis is time consuming and costly

• μ-FTIR is used for smaller microplastic particles and requires specific set up precautions, such as 

specific filters and limit background interference

• ATR may damage fragile microplastics however this method was the easiest and most efficient

• Only for larger microplastics

• No standardization in FTIR analysis and reporting

• Polypropylene is approximately produced up to 68 million tons per year

• But this study raises the concern that only utilizing visual identification may contribute to overreporting



Limitations 

• There is limited research that has been done to examine cross shore abundance and variation of microplastic 

pollution

• Futures studies should include exact distance of sample locations to understand upper limit

• Study sites selected for this project all contained medium to coarse sand, future work should include ranges of 

sediment sizes to fully understand the relationship between mean grain size and microplastic abundance

• Including FTIR to ensure accurate reporting of microplastic abundances



Future Work
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• Gearing this research towards beach management practices

• Understanding abundances in dredge or borrow material

• Accumulation of microplastics during transport to placement



Questions?

Presenter: Halaina Hahn

Email: hhahn2020@fau.edu
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