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Abstract

In this study, we investigated the effect of variable instream water temperatures upon dissolved oxygen levels and their impact on larval Ephemeroptera population density in two Vermont streams. We hypothesized that fluctuations in instream water temperatures would
lead to a decrease in population density of larval Ephemeroptera in Vermont streams. Ephemeroptera larvae are very sensitive to low dissolved oxygen levels, and are therefore intolerant to major increases in water temperature. This investigation was completed by recording
the instream water temperatures of two streams in Stowe, Vermont and comparing this data to the population density of larval Ephemeroptera as an effect of water temperature variability. We found there was a significant relationship between high summer water
temperatures and low Ephemeroptera population density. In Trib A, where the water temperature ranged from 13°C to 24.5°C in the month of August, there was a significantly smaller population of larval Ephemeroptera in two of three years compared to Gold Brook, where
the water temperature constantly remained below 20°C. This suggests variability in instream water temperature lowers the dissolved oxygen levels in the stream, thus decreasing the population density of larval Ephemeroptera.
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Our Study

To begin the study, we found the instream water temperature patterns in two
streams in Stowe, Vermont, Trib A and Gold Brook. Instream water
temperatures were recorded every two hours for the month of August. These
data were found in 2014, 2015, and 2016. This led us to look closer into the
macroinvertebrate life within the stream. A total of four macroinvertebrate
samples were taken each summer at each site. Macroinvertebrates were
collected using the standard kick sample method. The number of
Ephemeroptera for each sample in both sites was recorded as well as the total
amount of macroinvertebrates in the sample. The Ephemeroptera families
were then determined to see which family was the most prevalent. For the
two sites, the average percentages of Ephemeroptera in each sample and the
standard errors were calculated.
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Conclusion

This study supported our hypothesis and suggests that fluctuation and higher water temperatures decrease the population density

of larval Ephemeroptera. The data shows a correlation between instream water temperatures and population density of larval

Ephemeroptera. In Trib A, the stress put on the larval Ephemeroptera by fluctuating water temperatures decreased their chance of

survival. Gold Brook acted as a control because there was less variation of instream water temperature and therefore less stress put

on the Ephemeroptera. The data supports the correlation between instream water temperatures and population density of

Ephemeroptera because the standard error bars do not overlap between Trib A and Gold Brook in two of the three years. We found

Map of Sites that when observing the two streams Gold Brook was more forested and had a denser canopy cover while the area around Trib A is
more urbanized. If Trib A had more canopy cover it would be expected to have colder water temperatures than Gold Brook because
it is smaller and mostly spring fed. This data is significant because other organisms rely on Ephemeroptera as a food source. Our
data concludes that fluctuating water temperatures can put a large amount of stress on larval Ephemeroptera. This most recent

study suggests a need for further investigation to determine if 2017 in an anomaly.
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