
OCCURRENCE OF MICROPLASTIC ON 
NATIONAL PARK BEACHES:

OUT OF SIGHT, BUT HERE TO STAY?

Stefanie Whitmire, Ph.D.
Clemson’s Baruch Institute of Coastal Ecology and Forest Science

C. Anna Toline, Ph.D., 
National Park Service Southeast Region



TALK OVERVIEW

1. Microplastics in coastal 
areas and the SE Study

2. Microplastics on US 
beaches

3. Results in context of 
human and local 
influences



FROM LAND TO SEA

From Jambeck et al. Science 2015.





MICROPLASTICS ARE MARINE DEBRIS

Really small -
• 1µm to less than 5 mm 
• this is less than about 

¼ of an inch



Risk to wildlife and human health

Ivar do Sul & Costa (2014) Environmental Pollution



MICROPLASTICS IN THE NEAR SHORE 

Critchell and Lambrechtes (2016), Estuarine, Coastal and Shelf Science



Southeast Study with the NPS

From Yu et al. 2018. Science of the Total Environment.



Southeast Study with the NPS

From Yu et al. 2018. Science of the Total Environment.



PURPOSE OF STUDY

• To quantify the abundance of microplastics along the 
US shoreline. 

• Investigate patterns of microplastic abundance across 
different regions. 

Photo credit: All taken by NPS staff for this project



LOCATION OF PARKS SAMPLED





IN THE LAB… 
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MICROPLASTIC ABUNDANCE VARIED 
AMONG SITES



HUMAN INFLUENCE?



HUMAN INFLUENCE?



MICROPLASTICS IN THE NEAR SHORE 

Critchell and Lambrechtes (2016), Estuarine, Coastal and Shelf Science



TYPES OF MICROPLASTICS

• 97% FIBERS

• TRANSLUCENT AND BLUE

• BEADS ONLY SEEN IN 6 SITES

• BOSTON HARBOR ISLANDS NATIONAL REC AREA

• HALEAKALA NATIONAL PARK

• OTHER 4 ONLY HAD 1 BEAD PER KG OF SAND.

A B C

D E F



CONCLUSIONS
• Microplastics were found on all beaches, but amounts 

varied between sites.

• Apostle Island National Lakeshore (WI), National Park of 
American Samoa (American Samoa) and Kalaupapa
National Historical Park (HI) had the highest abundances of 
microplastics.

• Most of the microplastic found was in the form of fibers. 

• We did not find relationships to explain why these patterns 
were seen.

• Local currents and wind patterns likely determined the 
microplastic distribution.



WHAT ABOUT AT ONE PARK

• LOOKING AT MICROPLASTICS IN AN ENTIRE ECOSYSTEM IN 

FORT PULASKI NATIONAL PARK

• SEDIMENT

• WATER

• OYSTERS



THANK YOU!

• UNDERGRADUATE RESEARCHERS: E’NEYSIA DENNY, TYLER PYATT, 

STEPHEN BORTHARYE, NATALIA ARBELAEZ

• NATIONAL PARK SERVICE EMPLOYEES  AND VOLUNTEERS WHO 

COLLECTED THE SAMPLES

• THIS PROJECT IS FUNDED BY NOAA’S MARINE DEBRIS PROGRAM 

GRANT NUMBER 2010782.
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