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Importance 

Inland lakes are an important natural resource at Sleeping Bear Dunes National 
Lakeshore (SLBE) that affects fish and wildlife. They are also a recreational destination 
for many park visitors.  

Six index lakes (Manitou, Florence, Shell, Bass [North], Loon, and Round) are the 
subject of long-term monitoring by the National Park Service—Great Lakes Inventory 
and Monitoring Network. 

Each index lake is visited three times during the summer to measure water quality. 
Four additional lakes (Otter, Tucker, North Bar, and Narada) are monitored as time 
and funding permit. Measurements of water temperature, pH, specific conductance, 
dissolved oxygen, water clarity, and water level are made in the field, and water samples 
are collected for laboratory analysis of nutrients, ions, and chlorophyll. 

Status and Trends 

The state of Michigan has designated all lakes in SLBE as Outstanding Resource 
Waters, so it is not surprising that the water quality of the inland lakes is generally 
good. The lakes have high pH values and high alkalinity levels, meaning they are well 
buffered against the negative impacts of acid deposition. In some ways, however, the 
lakes differ markedly from one another. Loon Lake is deep (62 ft/19 m) and relatively clear; it stratifies early in the season, with 
warm temperatures/high oxygen levels near the surface and cold temperatures/low oxygen levels near the bottom, and remains 
stratified throughout the summer. Shell Lake is shallow (15 ft/4.5 m), with top and bottom waters mixing frequently throughout 
the summer. Florence, Otter, and Tucker lakes have shown little change in average water levels since monitoring began, while 
Bass, Manitou, and North Bar lakes have seen sharp declines in water levels. 

The trophic state index (TSI) provides information on the general condition of a lake, ranging from clear, cool, and nutrient-
poor (oligotrophic) to murky, warm, and nutrient-rich (eutrophic). The TSI is a calculated score based on the amount of algae 
in the water. None of SLBE’s monitored lakes falls into the oligotrophic category (TSI ≤ 30). In 2010, Florence Lake approached 
eutrophic status (TSI ≥ 50), with increased production of algae becoming noticeable in mid- to late-summer. The remaining 
lakes are considered to be mesotrophic, with TSI scores between 30 and 50 (see graph). 

Management Implications 

SLBE’s lakes are protected by the state of Michigan and as national 
parks, but they are still vulnerable to pollution. Because soils are 
extremely permeable, pollutants can enter the lakes via groundwater.  All 
of the lakes – even the isolated lakes on the Manitou Islands – are at risk 
of atmospheric deposition of pollutants and nutrients.  The park has 
little, if any, ability to control such deposition, but tracking changes is 
important for an overall understanding of the lakes. 

With ongoing global climate change, we can expect substantial changes 
to occur in the lakes. 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 such as TSI and will collaborate with researchers to determine 
the causes if such changes are observed. 

Monitoring Water Quality at Sleeping Bear Dunes  

Lake Manitou. NPS photo/B. Lafrancois 

Trophic status index (TSI) of lakes in Sleeping Bear Dunes National 
Lakeshore, 2007-2010. TSI >50 is considered eutrophic; TSI <30 is 
considered oligotrophic; TSI between 30 and 50 is considered 
mesotrophic. 
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