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Algal Toxins in Surface Water at Great Lakes National Parks

Isle Royale National Park is a remote island archipelago in the northwestern 
portion of Lake Superior encompassing 850 square miles. Pictured Rocks Na-
tional Lakeshore includes more than 40 miles along the southeastern shoreline 
of Lake Superior. Sleeping Bear Dunes National Lakeshore encompasses 65 
miles of cliffs along the shores of Lake Michigan. These three national park 
units include impressive beaches, dunes, and cliffs as well as important and 
diverse aquatic habitats. The National Park Service (NPS) and US Geological 
Survey (USGS) are evaluating algal toxins to help avoid negative health impacts 
for humans and aquatic life.

Background Blue-green algae are microscopic organ-
isms naturally present in lakes and streams 
that have the potential to form harmful al-
gal blooms (HABs). While HABs can occur 
naturally, they are also caused by increased 
nutrient levels from fertilizers, waste water 
treatment plant discharge, and other sources. 
Consumption of large amounts of these toxins 
by animals or humans can result in muscle 
cramps, twitching, paralysis, cardiac or respi-
ratory difficulty, nausea, vomiting, and liver 
failure. Simply coming into contact with algae 
blooms can also be harmful; nearly all blue-
green algae blooms can produce skin irrita-
tion, rashes, and gastrointestinal distress.

One of the dominant blue-green algae in the 
Great Lakes region is Microcystis, which under 

certain conditions produces microcystin, a 
liver toxin and skin irritant. No data current-
ly exist on how much microcystin and other 
algal toxins there are in surface waters at Isle 
Royale National Park, Pictured Rocks Na-
tional Lakeshore, and Sleeping Bear Dunes 
National Lakeshore. These parks serve more 
than 1.6 million visitors annually, so it is 
important to track the presence of HABs and 
assess the status of algal toxins in the lakes at 
these parks to protect visitors from acute or 
chronic health effects. The main objective of 
this study is to determine concentrations of 
common algal toxins in surface water at Isle 
Royale, Pictured Rocks, and Sleeping Bear 
Dunes.



Status Water samples were collected three times 
in the summers of 2012 and 2013 at 16 inland 
lakes across the three parks, and at four Lake 
Michigan beach sites for Sleeping Bear Dunes. 
The samples were analyzed for common al-
gal toxins by a USGS analytical laboratory 
in Lawrence, Kansas. This is a cooperative 
study between the USGS Michigan Water Sci-
ence Center and the USGS Kansas Organic 
Geochemistry Research Laboratory, the NPS 
Great Lakes Inventory and Monitoring Net-
work, and the individual park units.

HABs were not observed in 2012 or 2013 at the 
lake and beach sites, but microcystins were 
detected at all six of Sleeping Bear Dunes’ in-
land lakes during at least one sampling round 
in 2012. Microcystins were also detected on 
one occasion in 2012 at one of the Lake Michi-
gan beach sites. Microcystins were detected 
during all three sampling rounds at Trappers 
Lake at Pictured Rocks. However, for the 2012 
field season the World Health Organization 
drinking water standard was only exceeded 
twice, once at Pictured Rocks and once at 
Sleeping Bear Dunes. Algal toxicity results for 
samples collected in 2013 are still pending.

As a result of toxin detections in Trappers 
Lake, the Great Lakes Network has added it 

as a long-term index lake that will be rou-
tinely monitored under their inland lakes 
water quality monitoring protocol. The 
general pattern of a higher number of de-
tections at Sleeping Bear Dunes compared 
with the other two parks is consistent with 
a 2008 State of Michigan algal toxicity 
study by the USGS Michigan Water Sci-
ence Center, where some of the highest 
microcystin concentrations were found 
in lakes in the northwest corner of lower 
Michigan, near Sleeping Bear Dunes. 

Results of this study inform park manag-
ers and scientists about the occurrence 
and types of algal toxins that may be pres-
ent and not previously known to occur 
at these parks. This baseline algal toxin 
information is critical for the protection of 
human, animal, and aquatic health. On a 
larger scale, little is known about the con-
centration of microcystin toxin in surface 
waters when algal blooms are not visible. 
This study will provide background infor-
mation about the levels of these toxins in 
surface waters where HABs have not been 
observed. Baseline conditions are also 
important to monitor what effects climate 
variability may have on lakes in the future. 
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