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Abstract:
Our research explores the distribution and accumulation rates of marine debris along barrier
islands in Georgia and microplastics in coastal seawater, sediments and organisms. Articles
about ocean trash have generated public interest in mitigating these impacts, but we need to
bring that interest and passion home – 8 million tons of plastic enter the marine environment
every year and clean-up efforts
remove only a fraction. Citizens poorly
understand the importance of coastal
systems, and the interconnections of
water with land and living resources,
yet this is where debris ends up. There
are trillions of microplastic particles
(items less than 5 mm in size) floating
in the oceans and little is known about
their source, fate or effect on organisms
around the world. Accordingly, we have
developed experiences to engage and
educate the public about marine debris
and microplastics in the coastal zone.
Participants move from awareness to
understanding how human activities
produce marine debris and the potential
negative impacts on oceanic systems,
and finally, to taking positive actions.
There is a critical synergy between
scientific research and informal
education and our citizen sciencebased programs incorporate useful and
successful strategies that “equip the
outreach toolbox” and connect citizens
Figure 1. Distributon of microplastics (4 liter samples) along
the Georgia coast.
to the natural world.

Purpose:
•Surveys are conducted along shorelines and in salt marshes; participants collect marine debris within the survey site, sort, tally,
weigh and record the items.

•Microplastics in coastal waters are examined by using a simple isolation method, followed by visual identification and enumeration
of microfibers and particles.

•Microplastics in sediments are surveyed by comparing sediments collected from uninhabited and inhabited islands, using a density 		
suspension separation method we developed.
Our outreach efforts provide a mechanism to reduce
the amount of marine debris in coastal systems
by actively removing the items, serve as a tool to
educate participants on the issue of marine debris and
microplastics in the environment, and most important,
educate participants on how to take a stewardship role
in preventing debris entering coastal systems, thereby
alleviating future impacts.

“I never thought there would be this much
marine debris in the salt marsh”.
~from a participant when asked about first impressions

Materials and Methods:
Marine debris surveys take participants to coastal locations where we have established marine debris shoreline survey sites.
Participants collect marine debris within the survey site, sort the debris by type, tally numbers of items, and weigh the plastic items. The
data are recorded on data sheets or uploaded using the mobile phone app Marine DebrisTracker. Microplastics in local estuaries
introduces and explores microplastics in aquatic systems by collecting samples from the water column along the Georgia coast using a
simple isolation method. Microplastics in sediments explores the deposition and prevalence of microplastics in coastal beach sediments
using a density suspension separation method to separate microplastics from the sediment.
In all cases, field experiences are followed by discussions that highlight results and consider factors that influence distribution of marine
debris and microplastics. Supplemental activities encourage participants to use their data, supplemented by data from previous collections
to compare types and quantities of marine debris collected, accumulation rates of plastics, seasonality of marine debris encountered at the
sites and prevalence of microplastics in the environment.

Summary:

Conclusion:

Since 2012, we have exposed thousands of participants to the topics of marine debris and microplastics, engaged them in stewardship
experiences, and collected data on accumulation of plastics at several of our marine debris survey sites:

These educational experiences provide:

http://www.sciencedirect.com/science/article/pii/S0025326X14008200?via%3Dihub

“This activity created a real link to their (students’)
life and how their decisions impact our environment”.
~from a teacher who brought her students for a microplastics program

of the salt marsh marine debris survey

Our microplastic sampling
efforts suggests that there are
more than a trillion microplastic
particles (with microfibers
dominating the types of
microplastics encountered) in
Georgia’s coastal waters alone
(Figure 1.)

Our research activities have resulted in the development of educational experiences, extension activities and resources available
for the public:
https://greenteacher.com/understanding-micro-particles-in-the-ocean/
https://www.youtube.com/watch?v=LdzSm3zsgao
http://gacoast.uga.edu/education/schools-and-groups/education-resources-teaching-materials/

1.) important learning opportunities that help participants gain knowledge and a better 		
understanding of coastal environments,
2.) afford citizen science experiences so that students and the public can learn about the
		 impacts of marine debris and microplastics and why citizens should care, and
3.) a fostering of stewardship activities.
Since inquiry-based and hands-on learning continues to be at the forefront of advances in
education, we believe that this “hands-on, feet-in” approach provides an excellent tool for
getting citizens energized, excited, and engaged in learning about coastal systems and how
current environmental issues relate to their everyday lives. The data collected provides an
important contribution to improve general understanding about the issues of marine debris and
microplastics and help to assess the effectiveness of management strategies and legislation
regarding marine
debris issues.
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To learn more about our educational marine debris programs, visit our website at http://gacoast.uga.edu/.
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