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Objectives/Goals
Over the span of three years, I tested the effects of three aspects of climate change on the mortality rates
of freshwater microorganisms at the Arcata Marsh: increases in salinity, increases in industrial and
agricultural pollutants, and, this year, increases in temperature.

Methods/Materials
Ten 2.5 gallon tanks were filled with Arcata Marsh water from the freshwater Log Pond and were
maintained at four temperature points representative of potential environmental temperature increases
should climate change not be addressed and prevented.  Using adjustable aquarium heaters, two tanks
were kept at 65 degrees F, two tanks were kept at 70 degrees F, and two tanks were kept at 75 degrees F. 
The two control tanks were not heated.  Samples of each tank were taken daily for 30 days and the
microorganism populations were assessed for numbers of organisms, health, and appearance.

Results
In all temperature gradients, mortality rates for all observed microorganisms increased except for
Hypotrichida, which manifested a population increase as the mortality rates of other organisms increased
thereby increasing the food source for Hypotrichida.  The tanks held at 10 degrees higher than the control
had rapid mortality rate increases while the tanks maintained within 5 degrees of the control had a slower
mortality rate increase.

Conclusions/Discussion
Climate change continues to threaten the planet and every one of its ecosystems.  This three year study
provides further support that freshwater wetlands are at a very real risk of depletion as ocean temperatures
increase and the sea level rises and pushes the brackish and freshwater watersheds toward the mountains,
narrowing those ecosystem habitats.  My hypothesis was correct that the freshwater microorganisms at the
Arcata Marsh are highly susceptible to environmental changes including increases in salinity, industrial
and agricultural pollutants, and temperature due to further human growth and development without
environmentally responsible alternatives for energy.

This three-year study determines Arcata Marsh freshwater microorganism mortality rates in correlation
with climate change: increase in temperature, increase in salinty, and increases in industrial and
agricultural pollution.
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