The Ingestion of Microplastics by Benthic Aquatic Invertebrates in the Upper Tennessee River Basin
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Abstract
In 2017, water samples from the Tennessee River were analyzed and found to have the highest levels of microplastic pollution ever measured*. The purpose of our study was to quantify microplastics present in in two
types of benthic aquatic invertebrates. We hypothesized that the levels of microplastics in the invertebrates collected from an urban and a rural stream would reflect the amount of plastic pollution visually present in the
environment. We collected Tanback Crayfish Cambarus girardianus and Asian Clam Corbicula fluminea from Third Creek in Knoxville, Tennessee, an urban stream with high anthropogenic impacts, and the Little River
in Walland, Tennessee, a rural stream that drains from the Great Smoky Mountains. The animal tissue was then processed by alkaline digestion. We examined the remaining filtrate under a microscope, counted the
microplastics and listed their characteristics: type, color and shape. We used blanks containing tap water as the scientific control. We evaluated 25 crayfish and 7 clams. The highest number of microplastics found in a
crayfish was 12 and the highest in a clam was 10. Both were from the Little River. The average number of microplastics found in specimens from Third Creek was 4.625 and the average from the Little River was 5.0. In
conclusion, although we found that the values were higher in specimens from the Little River, the range was similar to that of Third Creek. Most microplastics identified were elongated fibers.

Objectives

Methods

1. To compare the number of microplastics ingested by
invertebrates between an urban and rural stream
2. To compare the number of microplastics ingested by
corbicula and crawfish

Results

We collected crayfish and Asian clams by kick
seining and visually searching the streams in late
summer 2019. Each specimen was weighed (g)
and measured for length (mm). All carapace or
shell materials were then removed the remaining
soft tissues were processed via alkaline digestion
with a solution of 10% KOH and 90% water in a
glass on a hot plate while stirring it occasionally.
After being digested, the remaining solution was
filtered through a glass fiber filter and the
remaining filtrate and filter was to a glass petri
dish. Microplastics in each specimen were
identified by type, color, and shape** and
quantified using a dissecting microscope.
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We identified and quantified microplastics in 25 crawfish and 7 corbicula. The highest number of
microplastics in a crawfish was 12 while in a corbicula it was 10. Both came from the Little River.
Our evidence appears to not support our hypothesis because the Little River specimens had a
higher level of microplastics than those in Third Creek. Even though the specimens from the
Little River had higher numbers, the numbers found in specimens from both locations were
somewhat similar. The majority of microplastics identified were blue, elongated fibers. In
addition, blanks of tap water revealed possible background microplastic contamination in the
municipal water supply. The current focus of research has been primarily in marine
environments. Our research highlights the need for more research on microplastics in the
environment (air and water) along with microplastics in freshwater life.

