
 

Road salt harmful to native amphibians, new
research shows
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George Meindl, visiting assistant professor of environmental studies at
Binghamton University, introduces frog eggs into the treatment solutions. Credit:
George Meindl

The combined effects of chemical contamination by road salt and
invasive species can harm native amphibians, according to researchers at
Binghamton University, State University of New York. 
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During the winter, Binghamton and similar areas throughout the United
States use a lot of salt to clear icy roads, but what effect does it have on
wildlife? George Meindl, visiting assistant professor of environmental
studies at Binghamton University, worked with a team of undergraduate
students in his plant ecology course to examine how water chemistry
changes due to invasive plant leaf litter leachates and road salt, and how
it influences the development and survival of the native Northern
leopard frog, Lithobates pipiens, and the non-native African clawed frog, 
Xenopus laevis.

They discovered that the non-native amphibians were more tolerant to
chemical changes than the native amphibians, suggesting that the non-
native amphibian species might have a competitive advantage when
introduced into a new, disturbed environment.

Recently, there has been widespread chemical alteration of natural
environments due to human activity, especially with the use of road salt.
While road salt is commonly used to keep roads safe during the winter
months, it also has negative effects on the surrounding environment and
animals, according to Meindl's research. Aquatic ecosystems, where
frogs tend to reside, are especially susceptible to chemical changes,
including those caused by road salt runoff and invasive plant species. 

"People are changing natural environments in many ways, so it is
important that we understand how these changes affect wild populations
of plants and animals, in order to better protect them," Meindl said.
"Using natural areas on campus, my students and I can ask how people
are altering natural ecosystems, and then think of better management
strategies to make sure these places aren't completely degraded."

To test the environmental effects, researchers exposed the frog eggs to
metal treatment solutions (i.e., calcium, potassium and manganese),
which mimicked documented differences between native and invasive
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wetland plant species' leaf tissues. Researchers first measured the
amount of time it took for the eggs to hatch in solutions representing
native and invasive plant leachates, and then they exposed the tadpoles to
a lethal concentration of sodium chloride and recorded tadpole survival. 

  
 

  

Students in George Meindl's Plant Ecology course prepare treatment solutions
for the experiment. Credit: George Meindl

Essentially, researchers determined that increased metal concentrations
resulted in a lower susceptibility to salt for non-native tadpoles.
However, increased metal concentrations caused the native tadpoles to
have a higher susceptibility to salt, causing an accelerated time to death. 

Meindl and his students chose to focus on the native Northern leopard
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frog and the non-native African clawed frog for this research to
determine whether the salt tolerance of native and non-native animals
was differently affected by environmental changes caused by invasive
plants. 

"In addition to studying how chemical contamination can affect
amphibians generally, we also wanted to know if native vs. non-native
amphibians would respond differently to these stressors," he said. "For
example, if non-native species are less likely to be negatively impacted
by chemical contamination compared to native species, then
contaminants might actually encourage the spread of invasive species by
giving them a competitive advantage over native species," Meindl said.
"Perhaps not surprisingly, we found that the non-native African clawed
frog was more tolerant to chemical changes compared to the Northern
leopard frog, suggesting chemical contamination (e.g., due to road salts
or invasive plant species) may facilitate future invasions by non-native
species in aquatic ecosystems."

However, invasive species and road salts aren't the only factors causing
negative environmental effects, Meindl said. He hopes that the results
from this study will influence people to focus more on the safety of the
environment and the steps they can take to improve it.  

"Invasive species and road salts are just some of many ways that people
are modifying the chemistry of the environment, along with extraction
and burning of fossil fuels, plastic pollution, disposal of pharmaceuticals,
excessive fertilizer use, etc.," Meindl said. "A great challenge is
understanding how all of these stressors affect the natural environment,
and then using this information to guide policy development that protects
our planet's natural resources. Studies like this will help to generate data
that can guide more responsible resource use and behavior by people."

The paper, "Exposure to metals (Ca, K, Mn) and road salt (NaCl)
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differentially affect development and survival in two model
amphibians," was published in Chemistry and Ecology.

  More information: George A. Meindl et al, Exposure to metals (Ca,
K, Mn) and road salt (NaCl) differentially affect development and
survival in two model amphibians, Chemistry and Ecology (2020). DOI:
10.1080/02757540.2020.1718119
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