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Executive Summary 
 

Aquatic plants occurred around the entire perimeter of Sylvan Lake and were particularly 

abundant within protected shallow areas.  A total of 42 native aquatic plant taxa were recorded, 

including 29 submerged and free-floating taxa, four floating-leaf, and nine emergent taxa.   

Submerged plants occurred to a depth of at least 20 feet and were most frequent in the shore to 

15 feet depth zone, where 97% of the sample sites contained vegetation.  Common submerged 

plants included southern naiad, muskgrass, northern watermilfoil, coontail, and a variety of 

native pondweeds.  The free-drifting plant star duckweed was also common.  Emergent 

vegetation, including wild rice and bulrush, covered over 100 acres.  Surveyors also mapped 

nearly ten acres of floating-leaf plant beds.  Six unique aquatic plant species were documented 

during the surveys. 

 

Thirteen bird species of greatest conservation need were documented on Sylvan Lake.  Common 

loons were most abundant, and were recorded at nearly one-third of the survey stations.  Bird 

species of greatest conservation need included aquatic-dwelling, forest-dwelling, and wetland-

dwelling species.  Red-winged blackbirds were the most commonly identified bird species 

overall.  In total, surveyors recorded 68 bird species on Sylvan Lake.   

 

No fish species of greatest conservation need were detected during the nongame fish surveys, but 

all three proxy species were recorded.  These proxy species were detected in both the northeast 

and southwest basins of Sylvan Lake.  Overall, twenty-five fish species were identified during 

the Sylvan Lake surveys, and bluegills were the most frequently recorded species.  Six species 

previously unrecorded in the lake were documented during the surveys, bringing the total 

historical observed fish community to 30 species.  Both mink and green frogs were recorded 

during Sylvan Lake frog surveys.  

 

An ecological model based on major conservation principles was used to assess lakeshore 

sensitivity.  The benefit of this approach is that criteria come from the science-based surveys and 

the value of the lakeshore is objectively assessed.  Environmental decision-making is complex 

and often based on multiple lines of evidence.  Integrating the information from these multiple 

lines of evidence is rarely a simple process.  Here, the ecological model used 15 attributes 

(hydrological conditions and documented plant and animal presence) to identify sensitive areas 

of shoreland.  A sensitivity index was calculated for each shoreland segment by summing the 

scores of the 15 attributes.  Lakeshore segments were then clustered by sensitivity index values 

using established geospatial algorithms.  Sensitive lakeshore areas were buffered and important 

ecological connections or linkages mapped.  The identification of sensitive lakeshore areas by 

this method is an objective, repeatable and quantitative approach to the combination of multiple 

lines of evidence through calculation of weight of evidence.  The ecological model results are 

lake-specific, in that the model results are intended to recognize the most probable highly 

sensitive lakeshores for a specific lake.  Plant and animal assemblages differ naturally between 

lakes, and sensitivity scores should not be compared across lakes. 

 

The ecological model identified three primary sensitive lakeshore areas to be considered for 

potential resource protection districting by Cass County.  One ecological connection was also 

identified.  The County may use this objective, science-based information in making decisions 
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about districting and reclassification of lakeshore areas.  The most probable highly sensitive 

lakeshore areas and the recommended resource protection districts are:   
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Introduction  
 

Minnesotaôs lakes are one of its most valuable resources.  The 12,000 lakes in the state provide 

various industrial, commercial, and recreational opportunities.  They are also home to numerous 

fish, wildlife, and plant species.  In particular, naturally vegetated shorelines provide critical 

feeding, nesting, resting and breeding habitat for many species.  Common loons avoid clear 

beaches and instead nest in sheltered areas of shallow water where nests are protected from wind 

and wave action.  Mink frogs and green frogs are shoreline-dependent species that prefer quiet 

bays and protected areas with a high abundance of aquatic plants.  Fish such as the least darter, 

longear sunfish, and pugnose shiner are strongly associated with large, near-shore stands of 

aquatic plants.  Increasing development pressure along lakeshores may have negative impacts on 

these species ï and Minnesotaôs lakeshores are being developed at a rapid rate.  With this in 

mind, the Minnesota Department of Natural Resources developed a protocol for identifying 

ñsensitiveò areas of lakeshore.  Sensitive lakeshores represent geographical areas comprised of 

shorelands, shorelines and the near-shore areas, defined by natural and biological features, that 

provide unique or critical ecological habitat.  Sensitive lakeshores also include: 

 

1. Vulnerable shoreland due to soil conditions (i.e., high proportion of hydric soils); 

2. Areas vulnerable to development (e.g., wetlands, shallow bays, extensive littoral zones, 

etc.); 

3. Nutrient susceptible areas; 

4. Areas with high species richness; 

5. Significant fish and wildlife habitat; 

6. Critical habitat for species of greatest conservation need; and 

7. Areas that provide habitat connectivity 

 

Species of greatest conservation need are animals whose populations are rare, declining or 

vulnerable to decline (MN DNR 2006).  They are also species whose populations are below 

levels desirable to ensure their long-term health and stability.  Multiple species of greatest 

conservation need depend on lakeshore areas.  

 

The sensitive shorelands protocol consists of three components.  The first component involves 

field surveys to evaluate the distribution of high priority plant and animal species.  Aquatic plant 

surveys are conducted in both submerged habitats and near-shore areas, and assess the lake-wide 

vegetation communities as well as describe unique plant areas.  Target animal species include 

species of greatest conservation need as well as proxy species that represent animals with similar 

life history characteristics.  This first component also involves the compilation of existing data 

such as soil type, wetland abundance, and size and shape of natural areas. 

 

The second component involves the development of an ecological model that objectively and 

consistently ranks lakeshore areas for sensitive area designation.  The model is based on the 

results of the field surveys and analysis of the additional variables.  Lakeshore areas used by 

focal species, areas of high biodiversity, and critical and vulnerable habitats are important 

elements in the ecological model used to identify sensitive lakeshore areas.  Because the model is 

based on scientific data, it provides objective, repeatable results and can be used as the basis for 

regulatory action.  
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The final component of identifying sensitive lakeshore areas is to deliver advice to local 

governments and other groups who could use the information to maintain high quality 

environmental conditions and to protect habitat for species in greatest conservation need.   

 

This report summarizes the results of the field surveys and data analysis and describes the 

development of the ecological model.  It also presents the ecological model delineation of Sylvan 

Lake sensitive lakeshore areas. 
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Lake Description 
 

Sylvan Lake (DOW 11-0304-00) is 

located approximately two miles 

northeast of the city of Pillager, in 

Cass County, north-central 

Minnesota (Figure 1). 

  

Sylvan Lake lies within the Crow 

Wing River Watershed.  Much of the 

immediate shoreline of the lake is 

privately owned, and the upland is 

developed with residential homes, a 

resort, and a private youth camp.  

There is a public boat launch on the 

northeast side of the lake (Figure 2). 

 

Sylvan Lake has a surface area of 

over 800 acres and about 11 miles of 

shoreline.  The lake consists of two 

basins connected by a long, shallow 

channel.  Inlets include a small 

tributary on the southwest basin and 

flow from Dade Lake in the northeast 

(Figure 2).  A concrete dam at the 

southwest end of the lake controls 

outflow, though the water level in 

Sylvan Lake is often below that of 

the dam. 

 

The southwest basin is shallow and 

has a maximum depth of 44 feet.  The 

northeast basin is slightly deeper, 

with a maximum depth of 57 feet 

(Figure 3). 

 

Sylvan Lake is an oligotrophic lake, with minimal nutrient enrichment.  Between 2000 and 2009, 

the average Secchi depth (which measures water transparency) was approximately 17 feet in the 

southwest basin, and nearly 21 feet in the northeast basin (MPCA 2009).  These readings 

indicate high water clarity in the lake.  

 

 

 

 

 

Figure 1.  Location of Sylvan Lake in Cass County, 

Minnesota. 
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Figure 2.  Features of Sylvan Lake. 

Figure 3.  Depth contours of Sylvan Lake. 
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I.  Field Surveys and Data Collection 
 

Survey and data collection followed Minnesotaôs Sensitive Lakeshore Identification Manual 

protocol (MN DNR 2008).  Resource managers gathered information on 15 different variables in 

order to develop the sensitive shorelands model.  Sources of data included current and historical 

field surveys, informational databases, aerial photographs, and published literature.  The 

variables used in this project were: wetlands, hydric soils, near-shore plant occurrence, aquatic 

plant richness, presence of emergent and floating-leaf plant beds, unique plant species, near-

shore substrate, birds, bird species richness, loon nesting areas, frogs, fish, aquatic vertebrate 

species richness, rare features, and size and shape of natural areas.  

 

Pugnose shiner photo courtesy of Konrad Schmidt 

 

 

 

 

 

 

 

 

 

 


