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Water Quality Monitoring in the Apostle Islands

Importance

Coastal wetlands with open water lagoons are found on Outer, Stockton,
and Michigan islands, and at the mainland’s Little Sand Bay (LSB). The
lagoons are unique features that provide valuable habitat for many
wildlife species. All were once connected to Lake Superior, and those at
Stockton Island and LSB are still occasionally connected, depending on
Lake Superior water levels and storms that alter shoreline topography.

The Great Lakes Network visits each lagoon three times during the
summer to monitor water quality. Measurements of water temperature,
pH, conductivity, dissolved oxygen, water clarity, and water level are
made in the field. Water samples are collected for laboratory analysis of
nutrients, ions, and chlorophyll

Status and Trends
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The water quality of the four lagoons is generally good, though it has Michigan Island lagoon. Photo by J. Elias/NPS.

differed among the lagoons since monitoring began in 2007. All four

lagoons are shallow (<2m deep), and water temperatures typically reach 25°C (77°F) or more in mid-summer. Despite the warm
temperatures, oxygen levels are usually high, probably due to wind mixing the water. The lagoons on Outer and Stockton
islands have extremely low alkalinity levels, which means they have poor ability to buffer against acid deposition. The Stockton
Island lagoon has very dark water, due to staining by naturally occurring tannins. Michigan Island lagoon has the highest pH
(approx. 7.5, or slightly alkaline). The LSB lagoon has the highest nutrient levels, likely due to the runoff it receives from areas
outside of the park.

Water levels in the lagoons do not follow a 25 A
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consistent seasonal pattern. They are situated close 15 <im < SATERIEA SLFETLSEE6N

to Lake Superior, and two are often connected D 7 e = v Outer Islanc Lagoon

directly to the Great Lake, so we expected water S ® Stocktan Island Lagoon
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level fluctuations in the lagoons to mimic those of Lo g

Lake Superior. Preliminary data from the past two 8§20 |

summers show that Michigan Island and LSB =35 |

lagoons do track Lake Superior water levels fairly 20

closely, but the Outer Island lagoon generally e ey sept ne oy Sept

declines throughout the summer, independent of

changes in Lake Superior (graph). The Stockton
Island lagoon, though occasionally connected to
Lake Superior, sometimes has water levels markedly
different from the Great Lake. When the connection
is closed, water levels in the lagoon can be higher than those on Lake Superior. Comparing water levels in June 2009 to June
2010 shows Stockton, Michigan, and LSB lagoons and Lake Superior fell approx. 15cm, while water in Outer Island lagoon fell
by only 5 cm (graph), further indicating its independence from Lake Superior.

Water levels of Lake Superior and the four Apostle Islands lagoons. All levels are relative to
June of 2009, which is set to zero.

Management Implications

The three island lagoons are protected from most human-caused disturbances, but the LSB lagoon is fed by a small stream,
which may bring pollutants, nutrients, and excess sediment from watershed runoff. Most of the watershed is outside of park
boundaries. All four lagoons are vulnerable to atmospheric deposition of pollutants and nutrients. Though the park has little, if
any, ability to control such deposition, tracking any changes is important for the overall understanding of the lagoon
ecosystems.

We can expect substantial changes to occur in the lagoons due to global climate change. Water level, nutrient concentration,
and temperature may change in ways that favor exotic species and noxious algae blooms. We will continue to watch for changes
in water quality indicators and will collaborate with researchers to determine the causes if such changes are observed.

For more information: http://science.nature.nps.gov/im/units/GLKN/monitor/inlandLakesWQ/WQ_InlandLakes.cfm 02/2011
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