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What has been going on?

e 1In 2012, the Lower Bolton Lake experienced
a very severe and prolonged blue-green algae
bloom from mid August to September.

e Blue-green algae, also known as
cyanobacteria, can cause cloudy waters,
unpleasant odors, liver and neurotoxins, skin
irritants, and loss of biodiversity in the lake

e The carbon (C) to nitrogen (N)
ratio in lake organic matter
reflects the dominant lake

organisms during that time

Source: WCVB-TV
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Possible causes of algal blooms

e Cultural eutrophication = where human
activities increase nutrient input rates to
aguatic ecosystems

e The two nutrients mainly responsible for
cultural eutrophication are nitrogen (N) and
phosphorus (P) because they are the main
nutrients limiting algae in lakes

e Analyzing the stable nitrogen isotopes helps
us to identify the sources of N

Source: emaze.com
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What might a history of eutrophication look like?
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Goals

e We investigated how the concentration of nitrogen and phosphorous in the Lower and
Middle Bolton Lakes have changed over time

e Hypothesis: Due to the recent intense algae bloom, we expect to see a lower ratio of
carbon to nitrogen and a higher concentration of nitrogen and and phosphorous in the
recent lake sediments of the lower lake compared to the older sediments and

compared to the sediments in the middle lake.



Methods

UV/Vis Spectrophotometry

(Method after Ruttenburg, 2002)

Elemental analyzer and
Isotope analysis

Sediment core
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Pristine

- No cultural
eutrophication

- Increase Iin
organic matter

- More nitrogen
than phosphorus
- Combination
of algae and
land plants



Modern

- Minor increases
in nitrogen

- Faster increase
In organic matter
- Change in
nitrogen source



Present

- Major increase
in phosphorus

- Shift toward
nitrogen-
limitation

- Nitrogen from
animal waste or
septic systems

- Dilution of
organic matter



Conclusions

Between 1800 - 1950 both lakes experienced minor increase in inputs of nitrogen.
After 1950 both lakes experience an large increase in phosphorus input and a
decrease in nitrogen input. Nitrogen isotope values for both lakes shift toward an
Increase in animal waste or wastewater input.

e Over time the carbon/nitrogen ratio stays constant at 15, suggesting that the lake was
and continues to have a mixture of organic matter from algae and land plants
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