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Figure 2. Spatial distribution of sampling sites on Tybee Island. 
 

 
Figure 3. Spatial distribution of sampling sites on Tybee Island 
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Field Sampling  

Water samples were collected from each site in a sterile 1-liter bottle according to the 

EPA water collection standards. Tybee Island samples were collected in May, and September of 

2019. Two water samples were taken during each collection trip at each site location therefore, 

a total of 16 samples were collected. For the statistical analysis, eight samples were analyzed. 

Sapelo Island samples were collected in March, May 2019, and September of 2019 as well as  

January 2020. A total of 16 water samples were collected, with four of the collection sites 

having duplicate samples taken. For the statistical analysis, 12 samples were analyzed. On two 

of the collection trips (May 2019, and January 2020), water samples were collected solely for 

qPCR analysis. Samples were kept on ice during transit and were filtered within two days of 

collection for qPCR analysis. Water samples were processed within a few days for microplastic 

analysis. Sediment samples were collected at sites that did not have a lot of decaying organic 

matter or clay particles. On Tybee Island, a total of four sediment samples were collected and 

on Sapelo Island, a total of five sediment samples were collected. The sites were chosen based 

on previous knowledge of the presence of microplastic research conducted at Georgia College 

& State University. 

 

Laboratory Analysis   

Microplastic Quantification  

 A filtration system was employed to quantify microplastics in each environmental water 

sample. The water samples were shaken  was shaken for about 30 seconds before a 200 mL 

aliquot was taken for filtration. The filtering apparatus pumped the 200 mL water sample 
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through 0.25 µm pore 55 mm diameter filter paper disc.  All water samples were filtered in 

duplicates.  

Sediment samples were placed in a ceramic dish and dried in an oven at 50 °C for 72 

hours. A 100 g subsample the obtained from the dried soils and placed in a clean aluminum 

pan. The soil was then covered with 250 mL of a saline solution. The mixture was stirred with a 

metal stirring rod for 2 minutes before allowing it to settle without disturbance for 2 hours. 

After 2 hours the top aqueous layer was poured into a beaker for filtration following the 

procedure describe for water samples described above.   

 A dissecting microscope was used to identify and quantify microplastic particles present 

for each filtered sample. A numbered grid was constructed on a petri dish to aid in counting 

and keeping track. The filter disc was then placed on the grid and the microscope was set to a 

magnification of 4x. The entire disc was scanned for the presence of microplastics. Microplastic 

particles were identified as either colored (blue, purple, red, white, and brown) fibers or 

microbeads. The hot needle test was employed for particles that were not easily distinguishable 

as microplastics. In the presence of a hot needle, plastic particle shape was distorted. All the 

sediment samples had lots of debris present on the filtered disc. Tweezers and a needle were 

employed to sift through the debris to search for microplastic particles. The microbeads 

appeared both light translucent and a dark opaque in color. The microbeads that were 

translucent reflected light and appeared to be shiny. Microbeads were distinguished from salt 

crystal by their perfectly spherical shapes. Observing microplastic particles in sediment samples 

was challenging. Despite careful decanting of the top aqueous layer from the pans some 

sediment still ended up in the liquid and the filter.  The utilization of a needle was necessary to 


