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The Impacts of Nutrients on HABs

Under the right conditions, HABs can produce harmful toxins. As discussed in the past
newsletter, toxin production is stimulated by an array of factors and is heavily influenced by
nutrient availability, particularly  nitrogen and phosphorus  .  For freshwater bodies, these
nutrients come from an array of anthropogenic sources; primarily, nitrogen and phosphorus
come from agricultural, stormwater, and wastewater runoff but are also fed by the use of fossil
fuels and everyday living (utilization of fertilizers, soaps and detergents, landscaping, and
pet/yard waste)   .

Figure 1. Key factors related HAB toxicity and the occurrence of blooms by Graham et al., 2016. The diagram above from a USGS open-
file report depicts different forms of runoff feeding into a watershed and how this impacts freshwater systems and drinking water  .

Does Nitrogen or Phosphorus have greater influence on
Toxin Production?
For many years, phosphorus was considered a primary if not sole nutrient for limiting cyanobacteria growth,
though there was evidence of blooms being limited by nitrogen availability . Nitrogen availability has been
found to influence toxin production as well as the growth of some cyanobacteria  . In hypereutrophic systems
where phosphorus concentrations are already high, temperature and nitrogen availability can contribute
more to cyanobacteria dominated blooms as well as toxin production . Particularly, nitrogen concentrations
have been positively associated with the production of microcystin, a hepatotoxin.
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Questions or input on potential  Lake Wallenpaupack Community Science newsletter topics?

Want to join the Wallenpaupack Community Led Water Quality Monitoring Program?
Email pleon@lacawac.org
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Can Nutrient Inputs Happen Naturally?
In short, yes! Accumulation of nutrients and
sediments is a natural part of lake
succession or “lake aging”   . Over time, a lake
can be filled with sediments  and nutrients
deposited by tributary streams, the
atmosphere, or within  the lake itself (such as
decaying organic matter .  All lakes age
differently depending on when they formed
and characteristics of their own watersheds;
natural eutrophication typically takes
centuries or even thousands of years as seen
in the top image to the left  . 

This same process can be rapidly
accelerated by any human interactions
resulting in  nutrient input increases (this can
be referred to as “cultural eutrophication”,
see bottom image to the left), which can
shorten lake aging to mere decades.

Figure 2. Diagrams of Natural Eutrophication (top) and Human-
Induced “Cultural” Eutrophication (bottom). Published in an article
written by Jeremy Mack, the figure displays water basins filling with
sediment and increasing in productivity (more plants and algae present
in the right of each diagram). However, the bottom is influenced by
human impacts, resulting in eutrophication occurring at a faster rate  . 7
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Interested in Learning More About Lake Wallenpaupack and
the Community Led Water Quality Program?

Join us on Saturday, August 3rd for the third installment of
Lacawac’s Lunch and Learn Seminar Series.
This discussion will focus on the PLEON Lake Wallenpaupack Community Led
Water Quality Program and its findings on factors impacting water quality and
water clarity degradation after five years of data collection. 

Following the presentation and discussion, a lunch will be catered by the Mustard Seed
Cafe.

TICKETS AVAILABLE

Member Seminar Only
Member Seminar and Lunch
Non-Member Seminar
Non-Member Seminar and Lunch

RATE

$5.00
$22.50
$10.00
$25.00

Sign up for the Lunch and Learn at the link:
https://secure.qgiv.com/for/pafe/event/901532/


