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Executive Summary 
 

Aquatic plants occurred around the entire perimeter of Washburn Lake.  Plant surveyors 

recorded a total of 58 native aquatic plant taxa, including 31 submerged, three free-floating, five 

floating-leaf, and 19 emergent taxa.  In addition, they recorded more than 45 shoreline plant taxa. 

Eight unique and two rare (Special Concern) aquatic plant species were documented in the lake.  

Submerged plants were most common in the shore to 15 feet depth zone.  Common submerged 

plants included muskgrass, bushy pondweed, wild celery, coontail, watermilfoils, and broad and 

narrow-leaf pondweeds.  Emergent and floating-leaf plants covered more than 180 acres and 

included bulrush, wild rice and waterlilies.  The non-native Eurasian watermilfoil (Myriophyllum 

spicatum) was documented for the first time in the lake in 2009 but was present in less than one 

percent of the sample sites. 

 

Bird surveyors documented 80 bird species at Washburn Lake, including 16 species of greatest 

conservation need.  The ovenbird, found at nearly 40% of the survey stations, was the most 

commonly recorded species of greatest conservation need.  The veery was recorded at 25% of 

the stations surveyed.  Overall, song sparrows were the most commonly detected bird species at 

Washburn Lake, followed by red-eyed vireos, yellow warblers, American robins, and common 

yellowthroats. 

 

Although no near-shore fish species of greatest conservation need were detected during the 

Washburn Lake nongame fish surveys, surveyors did record one offshore-dwelling species of 

greatest conservation need, the greater redhorse.  Blackchin shiners, blacknose shiners and 

banded killifish were documented within the lake.  These fish species are proxy species for the 

species of greatest conservation need.  Bluegills, found at 97% of the survey stations, were the 

most commonly documented species.  Overall, surveyors identified 30 fish species, including 

eight species previously unrecorded in Washburn Lake.  These species were blackchin shiner, 

blacknose shiner, central mudminnow, golden shiner, greater redhorse, Iowa darter, mottled 

sculpin, and tadpole madtom.  The addition of these species brings the total observed fish 

community in Washburn Lake to 34 species.  Both mink frogs and green frogs were documented 

during the Washburn 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 
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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.  The County may use this objective, 

science-based information in making decisions 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 

Washburn Lake sensitive lakeshore areas. 
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Lake Description 
 

Washburn Lake is located about 

three miles northwest of the town 

of Outing, in Cass County, 

Minnesota (Figure 1).   

Washburn Lake is located near the 

top of the Pine River Major 

Watershed.  The land use in the 

watershed is mostly forest and 

wetlands with many lakes.  

Daggett Brook flows south from 

Island and George Lakes into the 

west bay of Washburn Lake and 

then outlets Washburn Lake at the 

south end (Figure 2).  Flow 

continues south through Daggett 

Brook and eventually enters the 

Mississippi River at the south end 

of the watershed.   

Washburn Lake has a surface area 

of 1554 acres and is composed of 

three distinct but connected basins 

(Figure 2).  The west basin is the 

largest in area (807 acres) with a 

maximum depth of 111 feet; the 

north basin is 456 acres in area 

with a maximum depth of 81 feet; 

and the eastern basin is the 

smallest (389 acres) and shallowest 

with a maximum depth of only 23 

feet (Figure 3; Lindon and 

Heiskary 2005).  Small islands are 

located in the west and east basins. 

The shoreline of Washburn Lake is mostly developed with residential homes.  Shorelines that 

remain undeveloped are mostly wetlands and/or lands within public ownership.  A public access 

is located at the south end of the east basin within the Land OôLakes State Forest. 

Washburn Lake is described as a mesotrophic lake, or a lake with moderate levels of nutrient 

enrichment (MPCA 2009).  The average Secchi depth (which measures water transparency) 

between 1990 and 2008 was about 12 feet, indicating moderate water clarity (MPCA 2009).   

Figure 1.  Location of Washburn Lake in Cass County, 

Minnesota. 
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Figure 2.  Features of Washburn Lake. 
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Figure 3.  Depth contours of Washburn 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 
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Wetlands   
 

Objective 
 

1. Map wetlands within the extended state-defined shoreland area (within 1320 feet of 

shoreline) of Washburn Lake  

 

Introduction  
 

Wetlands are important habitat types that provide a variety of services to the environment, to 

plants and animals, and to humans.  Wetland vegetation filters pollutants and fertilizers, making 

the water cleaner.  The roots and stems of wetland plants trap sediments and silt, preventing them 

from entering other water bodies such as lakes.  They protect shorelines against erosion by 

buffering the wave action and by holding soil in place.  Wetlands can store water during heavy 

rainfalls, effectively implementing flood control.  This water may be released at other times 

during the year to recharge the groundwater.  Wetlands also provide valuable habitat for many 

wildlife species.  Birds use wetlands for feeding, breeding, and nesting areas as well as migratory 

stopover areas.  Fish may utilize wetlands for spawning or for shelter.  Numerous plants will 

grow only in the specific conditions provided by wetlands.  Finally, wetlands provide a variety of 

recreational opportunities, including fishing, hunting, boating, photography, and bird watching. 

 

Although the definitions of wetlands vary considerably, in general, wetlands are lands in which 

the soil is covered with water all year, or at least during the growing season.  This prolonged 

presence of water is the major factor in determining the nature of soil development and the plants 

and animals that inhabit the area.  The more technical definition includes three criteria: 

1. Hydrology ï the substrate is saturated with water or covered by shallow water at some 

time during the growing season of each year 

2. Hydrophytes ï at least periodically, the land supports predominantly hydrophytes (plants 

adapted to life in flooded or saturated soils) 
3. Hydric soils ï the substrate is predominantly undrained hydric soil (flooded or saturated 

soils) (adapted from Cowardin et al. 1979) 
 

Methods 
 

Wetland data were obtained from the National Wetlands Inventory (NWI) of the U.S. Fish and 

Wildlife Service (USFWS).  The NWI project was conducted between 1991 and 1994 using 

aerial photography from 1979 ï 1988.  Wetland polygons obtained from the NWI were mapped 

in a Geographic Information System (GIS) computer program.  Only wetlands occurring within 

the extended state-defined shoreland area (i.e., within 1320 feet of the shoreline) were considered 

in this project.  Wetlands classified as lacustrine or occurring lakeward of the Washburn Lake 

ordinary high water mark were excluded from this analysis. 
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Results 
 

Approximately 350 acres, or slightly over 15%, of the Washburn Lake shoreland area (the area 

within 1320 feet of the shoreline) are described as wetlands by NWI.  Wetlands occurred along 

much of the shoreline, but the largest complexes were at the northern end of the lake and along 

the southern edge of the east basin (Figure 4).  The dominant wetland types included emergent 

wetland, characterized by herbaceous, emergent wetland vegetation; scrub-shrub systems, 

dominated by deciduous or evergreen shrubs; and forested wetlands with deciduous or evergreen 

trees (Cowardin et al. 1979).  The water regime varied among wetlands, and included saturated, 

seasonally flooded, and semi-permanently flooded soils. 

Figure 4.  Wetlands within 1320 feet of Washburn Lake shoreline. 
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Hydric Soils   
 

Objective 
 

1. Map hydric soils within the extended state-defined shoreland area (within 1320 feet of 

shoreline) of Washburn Lake 

 

Introduction  
 

Hydric soils are defined as those soils formed under conditions of saturation, flooding, or 

ponding.  The saturation of these soils combined with microbial activity causes oxygen 

depletion; hydric soils are characterized by anaerobic conditions during the growing season.  

These conditions often result in the accumulation of a thick layer of organic matter, and the 

reduction of iron or other elements.   

 

Hydric soils are one of the ñdiagnostic environmental characteristicsò that define a wetland 

(along with hydrology and vegetation).  Identification of hydric soils may indicate the presence 

of wetlands, and provide managers with valuable information on where to focus conservation 

efforts. 

 

Methods 
 

The National Cooperative Soil Survey, a joint effort of the USDA Natural Resources 

Conservation Service (NRCS) with other Federal agencies, State agencies, County agencies, and 

local participants, provided soil survey data.  Polygons delineating hydric soils were mapped in a 

GIS computer program.  Only hydric soils within 1320 feet of the shoreline were considered in 

this project. 

 

Results 
 

Like the wetlands, hydric soils occurred in the largest quantities at the northern edge of the lake 

and at the southern tip of the east basin (Figure 5).  Approximately 320 acres of hydric soils 

encompassed just under 15% of the Washburn Lake shoreland district.  Soil types included 

loamy sand, muck, and peat, and ranged from poorly drained to very poorly drained.  Most of 

these soils also had a very high organic matter content. 

 

 

 

 

 

 

 

 

 

 



 

Washburn Lake  Page 15 of 87  

 

 

 

 

 

 

 

 

 

Figure 5.  Hydric soils within 1320 feet of Washburn Lake shoreline. 



 

Washburn Lake  Page 16 of 87  

Plant Surveys   
 

Objectives  
 

1. Record presence and abundance of all aquatic plant taxa 

2. Describe distribution of vegetation in Washburn Lake 

a. Estimate maximum depth of plant colonization 

b. Estimate plant occurrence in bays versus main lake 

c. Estimate and map the near-shore occurrence of vegetation 

3. Delineate and describe floating-leaf and emergent plant beds 

4. Map distribution and describe habitat of unique plant species 

5. Calculate and map aquatic plant taxa richness 

 

Summary 

 
Fifty-eight native aquatic plant taxa were found in the lake, including 31 submerged, three free-

floating, five floating-leaved and 19 emergent taxa.  An additional 47 shoreline emergent plants 

were recorded. 

 

Aquatic plants occurred around the entire perimeter of Washburn Lake and one plant was found 

to a depth of 24 feet.  Plant occurrence was greatest in depths from shore to 15 feet, where 86% 

of the sites were vegetated in 2006 and 84% contained plants in 2009.  Common submerged 

plants included muskgrass (Chara sp.), bushy pondweed (Najas flexilis and N. guadalupensis), 

flat-stem pondweed (Potamogeton zosteriformis), muskgrass (Chara sp.), wild celery 

(Vallisneria americana), coontail (Ceratophyllum demersum), northern watermilfoil 

(Myriophyllum sibiricum), Canada waterweed (Elodea canadensis) and broad and narrow-leaf 

pondweeds (Potamogeton spp.).  The non-native Eurasian watermilfoil (Myriophyllum spicatum) 

was documented for the first time in the lake in 2009 but was present in less than one percent of 

the sample sites. 

 

In the shore to five feet depth zone, 22% of the sample sites contained at least one emergent or 

floating-leaf plant.  Floating-leaf plants, including white waterlily (Nymphaea odorata), yellow 

waterlily (Nuphar variegata), watershield (Brasenia schreberi), and floating-leaf pondweed 

(Potamogeton natans), occupied about 15 acres.  About 68 acres of wild rice (Zizania palustris) 

and about 90 acres of bulrush (Schoenoplectus spp.) were mapped. 

 

Eight unique aquatic plants were documented during the surveys.  Submerged unique species 

were flat-leaved bladderwort (Utricularia intermedia), leaf-less watermilfoil (Myriophyllum 

tenellum), creeping spearwort (Ranunculus flammula), and water bulrush (Schoenoplectus 

subterminalis).  Floating-leaf and emergent unique species were narrow-leaved burreed 

(Sparganium angustifolium), three-way sedge (Dulichium arundinaceum), wiregrass-woolly 

sedge (Carex lasiocarpa), and water arum (Calla palustris).  

 

Two rare (Special Concern) emergent aquatic plants were recorded in Washburn Lake: few-

flowered spikerush (Eleocharis quinquiflora) and twig-rush (Cladium mariscoides). 
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Figure 6.  Bed of muskgrass 

 

Introduction  
 

The types and amounts of aquatic vegetation that occur within a lake are influenced by a variety 

of factors including water clarity, water chemistry, water depth, substrate, and wave activity.  

Deep or wind-swept areas may lack in aquatic plant growth, whereas sheltered shallow areas 

may support an abundant and diverse native aquatic plant community that in turn, provides 

critical fish and wildlife habitat and other lake benefits.  The annual abundance, distribution and 

composition of aquatic plant communities may change due to environmental factors, predation, 

the specific phenology of each plant species, introductions of non-native plant or animal species, 

and human activities in and around the lake.   

 

Non-native aquatic plant species, such as Eurasian watermilfoil (Myriophyllum spicatum), may 

impact lakes, particularly if they form dense surface mats that shade out native plants.  However, 

the mere presence of an invasive species in a lake may have little or no impact on the native 

plant community and the presence of a healthy native plant community may help limit the 

growth of non-natives. 

 

Humans can impact aquatic plant communities directly by destroying vegetation with herbicide 

or by mechanical means.  Motorboat activity in vegetated areas can be particularly harmful for 

species such as bulrush, wild rice and waterlilies.  Shoreline and watershed development can also 

indirectly influence aquatic plant growth if it results in changes to the overall water quality and 

clarity.  Limiting these types of activities can help protect native aquatic plant species. 

 

Submerged plants  

Submerged plants have leaves that grow below the water surface but some species also have the 

ability to form floating and/or emergent leaves, particularly in shallow, sheltered sites.  

Submerged plants may be firmly attached to the lake bottom by roots or rhizomes, or they may 

drift freely with the water current.  This group includes non-flowering plants such as large algae, 

mosses, and fern-like plants, and flowering plants that may produce flowers above or below the 

water surface.  Submerged plants may form low-growing mats or may grow several feet in the 

water column with leaf shapes that include broad ovals, long and grass-like, or finely dissected. 

  

Muskgrass (Chara sp.; Figure 6) is a large algae that is 

common in many hard water Minnesota lakes.  This plant 

resembles higher plants but does not form flowers or true 

leaves, stems and roots.  Muskgrass grows entirely submerged, 

is often found at the deep edge of the plant zone (Arber 1920), 

and may form thick ñcarpetsò on the lake bottom.  These beds 

provide important habitat for fish spawning and nesting.  

Muskgrass has a brittle texture and a characteristic ñmuskyò 

odor.  It is adapted to a variety of substrates and is often the 

first species to colonize open areas of lake bottom where it can 

act as a sediment stabilizer. 

 

Bushy pondweed (Najas flexilis; Figure 7) is unusual because it is one of the few annual 

submerged species in Minnesota and must re-establish every year from seed.  Bushy pondweed 
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Figure 7.  Bushy pondweed  

Figure 8. Canada waterweed  
 

 
 

 

 
 

 

 
 

 

 

 
Photo by: Vic Ramey, U. of Florida 

      

 

grows entirely below the water surface.   It prefers hard 

substrates and is not tolerant of turbidity (Nichols 1999b).  The 

seeds and foliage of this plant are an important duck food and 

beds of this plant provide good fish cover.  Southern bushy 

pondweed (Najas guadalupensis) is closely related species to 

bushy pondweed and it can be difficult to distinguish the two 

species.  Southern naiad is a perennial plant that grows low in 

the water column.  The seeds and foliage of this plant are an 

important duck food and beds of this plant provide good fish 

cover. 

 

Canada waterweed (Elodea canadensis) is a rooted, perennial 

submerged species that is widespread throughout Minnesota 

(Ownbey and Morley 1991) and is adapted to a variety of 

conditions.  It is tolerant of low light and prefers soft substrates 

(Nichols 1999b).  This species can overwinter as an evergreen 

plant and spreads primarily by fragments.  The branching stems 

of this plant (Figure 8) can form thick underwater plant beds 

that are valuable habitat for a variety of fish and invertebrates. 

 

Pondweeds (Potamogeton spp. and Stuckenia spp.) are one of 

the largest groups of submerged plants in Minnesota lakes.  These plants are rooted perennials 

and their rhizomes may form mats on the lake bottom that help consolidate soil (Arber 1920).  

Pondweeds have opposite, entire leaves and form ñcigar-shapedò flowers that emerge above the 

water surface.  Many pondweed species overwinter as hardy rhizomes while other species 

produce tubers, specialized winter buds, or remain ñevergreenò under the ice.  Seeds and tubers 

of pondweeds are an important source of waterfowl food (Fassett 1957).  The foliage of 

pondweeds is food for a variety of marsh birds, shore birds and wildlife and provides shelter, 

shade and spawning sites for a range of fish species (Borman et al. 2001).  Pondweeds inhabit a 

wide range of aquatic sites and species vary in their water chemistry and substrate preferences 

and tolerance to turbidity.  There are over 20 species of pondweeds in Minnesota and they vary 

in leaf shapes and sizes.  Depending on water clarity and depth, these plants may reach the water 

surface and may produce flowers that extend above the water.   

 

Pondweeds can be grouped by their leaf shape.  Ribbon-leaf 

pondweeds are plants with long, narrow, grass-like leaves.  This 

group includes flat-stem pondweed (Potamogeton zosteriformis), 

Robbinôs pondweed (P. robbinsii; Figure 9) and ribbon-leaf 

pondweed (P. epihydrus).  Broad-leaf pondweeds are often referred 

to as ñcabbageò by anglers and include Illinois pondweed (P. 

illinoensis; Figure 10), large-leaf pondweed (P. amplifolius), white-

stem pondweed (P. praelongus) and clasping-leaf pondweed (P. 

richardsonii).  Some broad-leaf pondweeds may also form floating 

leaves.  Narrow-leaf pondweeds have very narrow, almost needle-

width leaves.  Sago pondweed (Stuckenia pectinata; Figure 11) is a 

narrow-leaf pondweed. 

Figure 9. A ribbon-leaf 

(Robbinôs) pondweed 
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Figure 10. A broad-leaf (Illinois) pondweed  

 
Photo by: Allison Fox, U. of Florida © 1996  

 

Figure 11. A narrow-leaf (Sago) pondweed  

 

Figure 12. Wild celery  

 

Figure 13. Coontail  

 

 

 

 

 

 

 

 

 

 

 

 

 

Wild celery (Vallisneria americana; Figure 12) is a rooted, 

perennial submerged plant that resembles ribbon-leaved 

pondweeds.  Unlike the pondweeds that have branches of 

leaves, wild celery leaves all arise from the base of the plant. 

Beds of wild celery provide food and shelter for fish and all 

parts of the plant are consumed by waterfowl, shorebirds and 

muskrats (Borman et al. 1997).  Wild celery is a particularly 

important food source for canvasback ducks (Varro 2003).   

 

Some submerged aquatic plants have adapted to the 

underwater environment by forming finely divided leaves that 

provide less resistance to water currents.  These leaves form 

an intricate network that provides habitat habitat for small  

invertebrates.  Coontail and watermilfoils are examples of  

plants with finely divided leaves. 

 

Coontail (Ceratophyllum demersum; Figure 13) is 

the most common submerged flowering plant in 

Minnesota lakes.  It grows entirely submerged and 

is adapted to a broad range of lake conditions, 

including turbid water.  Coontail is a perennial and 

can over-winter as a green plant under the ice and 

then begins new growth early in spring.  Because it 

is only loosely rooted to the lake bottom it may drift between  

depth zones (Borman et al. 2001).  Coontail provides 

 important cover for young fish, including bluegills, perch, 

largemouth bass and northern pike.  It also supports 

aquatic insects beneficial to both fish and waterfowl. 

 

Northern watermilfoil (Myriophyllum sibiricum; Figure 

14) and whorled watermilfoil (M. verticillatum) are native, 

rooted, perennial submerged plants with finely divided, 

ñfeather-shapedò leaves.  These plants may reach the water 

surface, particularly in depths less than ten feet and their 

Figure 14. Northern watermilfoil 
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flower stalks extend above the water surface.  They spread primarily by stem fragments and 

overwinter by hardy rootstalks and winter buds.  Native watermilfoils are not tolerant of turbidity 

and grow best in clear water lakes.  These native plant provide fish shelter and insect habitat and 

the extensive root systems help stabilize near-shore substrates. 

 

Eurasian watermilfoil (Myriophyllum spicatum; Figure 15) is 

not native to Minnesota and was first documented in the state in 

1987 in Lake Minnetonka.  Since then, it has spread to more 

than 200 waterbodies, including several northern Minnesota 

lakes.  This plant is very similar in appearance and growth form 

to the native watermilfoils.  In some lakes it may grow 

abundantly and may limit recreational activities and negatively 

impact native habitat.  In 2009, it was first found in Washburn 

Lake.   

 

Floating-leaf and emergent plants 

Floating-leaf and emergent aquatic plants are anchored in the 

lake bottom and their root systems often form extensive 

networks that help consolidate and stabilize bottom substrate.  

Beds of floating-leaf and emergent plants help buffer the 

shoreline from wave action, offer shelter for insects and young 

fish, and provide shade for fish and frogs.  These beds also 

provide food, cover and nesting material for waterfowl, marsh 

birds and muskrat.  Floating-leaf and emergent plants are most 

often found in shallow water to depths of about six feet and may 

extend lake-ward onto mudflats and into adjacent wetlands.   

White and yellow waterlilies can be found in lakes in both 

northern and southern Minnesota.  White waterlily (Nymphaea 

odorata; Figure 16) has showy white flowers and round leaves 

with radiating veins.  Yellow waterlily (Nuphar variegata; 

Figure 17) has smaller yellow flowers and oblong leaves with 

parallel veins.  These species often co-occur in mixed beds but 

yellow waterlily is generally restricted to depths less than seven 

feet and white waterlily may occur to depths of ten feet (Nichols 

1999b). 

Watershield (Brasenia schreberi) is most often found in soft-

water lakes (Borman et al. 2001) in northern Minnesota.  It has 

relatively small, floating oval leaves and small reddish flowers 

(Figure 18).  The leaves are green on top, while the underside of 

the leaves and stems are reddish-purple.  The leaves and stems 

of watershield have a slippery, gelatinous coating.  

 

Figure 18. Watershield  

 

Figure 15. Eurasian watermilfoil 

 

Figure 16. White waterlily  

 

Figure 17. Yellow waterlily  
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Figure 20. Wild rice 

 

Emergent aquatic plants have stems and/or leaves that extend well above the water surface.  

Most emergent plants are flowering plants, though their flowers may be reduced in size.  

Emergent plants include perennial plants as well as annual plants.  Emergent plants can be 

grouped by leaf width as narrow-leaved, grass-leaved and broad-leaved plants. 

Bulrushes (Schoenoplectus spp.) are emergent, narrow-

leaved, perennial plants that occur in lakes and wetlands 

throughout Minnesota (Ownbey and Morley 1991).  

Bulrush stems are round in cross section and lack showy 

leaves (Figure 19).  Clusters of small flowers form near 

the tips of long, narrow stalks.  This emergent may occur 

from shore to water depths of about six feet and its stems 

may extend several feet above the water surface.  

Bulrush stands are particularly susceptible to destruction 

by excess herbivory and direct removal by humans. 

Wild rice (Zizania palustris; Figure 20) is an emergent, 

grass-leaved, annual plant that reproduces each year from seed set in 

the previous fall.  Wild rice is most commonly found in lakes of 

central and northern Minnesota.  Cass County is one of five Minnesota 

counties with the highest concentration of lakes supporting natural 

wild rice stands (MN DNR 2008b).  Wild rice generally requires 

habitat with some water flow, such as lakes with inlets and outlets.  

This plant most often is found in water depths of 0.5 to three feet in 

soft substrates (MN DNR 2008b).  Wild rice is one of the most 

important waterfowl foods in North America and is used by more than 

17 species of wildlife listed by the Minnesota Department of Natural 

Resources as ñspecies of greatest conservation needò (MN DNR 

2008b).  Other ecological benefits associated with wild rice stands 

include habitat for fish and aquatic invertebrates, shoreline protection 

and stabilization, and nutrient uptake.  This plant also has special 

cultural and spiritual significance to the Ojibwe people and wild rice 

harvest provides important economic benefits to local economies (MN 

DNR 2008b).  

Arrowhead (Sagittaria spp.; Figure 21) are broad-leaf, perennial plants 

that may form emergent, floating and/or submerged leaves.  These 

plants may be found submerged in several feet of water or growing 

emergent along shore and in wetlands.  These plants form showy white 

flowers.  Arrowhead seeds and tubers are valuable food for waterfowl 

and marsh birds and leaves and tubers may be eaten by muskrats 

(Newmaster et al. 1997). 

 

 

 

Figure 19. Bulrush  

 

Figure 21. Arrowhead  
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Figure 22. Horsetail  

 

Horsetail (Equisetum fluviatile; Figure 22) is an emergent aquatic plant 

that resembles bulrush with slender stalks that extend out of the water.  

It is a primitive plant that does not form flowers but reproduces by 

spores.  The stems are hollow, jointed, rough-textured and high in silica.  

These plants are also called ñscouring rushesò because they were 

historically used for scouring, sanding and filing.  Waterfowl feed on the 

rhizomes and stems of horsetail plants. 

 

Unique aquatic plants 

Unique aquatic plant species are of high conservation importance.  

These species may include:  

 Plant species that are not listed as rare but are uncommon in 

the state or locally.  These may include species that are 

proposed for rare listing. 

 Plants species with high coefficient of conservatism values (C values). These values 

range from 0 to 10 and represent the ñestimated probability that a plant is likely to 

occur in a landscape relatively unaltered from what is believed to be a pre-settlement 

conditionò (Nichols 1999a, Bourdaghs et al. 2006).  Plant species with assigned C 

values of 9 and 10 were included as unique species. 

 

Bladderworts (Utricularia spp.) are a group of submerged 

plants with finely divided leaves.  They produce roots but do 

not firmly anchor to the lake bottom.  Greater bladderwort 

(U. vulgaris) is found in lakes and ponds throughout 

Minnesota but several other species are much less common.  

Unique bladderwort species include flat-leaved bladderwort 

(U. intermedia).  Bladderworts have specialized air bladders 

that regulate their position in the water column.  They also 

act as ñunderwater Venus fly-trapsò by catching and 

digesting small insects in the bladders.  Bladderworts 

produce small but showy flowers (Figure 23) that emerge 

above the water surface.  They prefer soft substrates (Nichols 1999b) but also float freely in the 

water column and may be found in protected areas such as waterlily beds.  They are found in 

protected, shallow lake areas and have been documented at scattered locations throughout 

northern Minnesota (Ownbey and Morley 1991). 

 

Leaf-less watermilfoil (Myriophyllum tenellum; Figure 24) is 

a low-growing submerged plant found in low alkalinity, low 

conductivity waters (Nichols 1999b).  This plant prefers hard 

substrates like sand and gravel (Nichols 1999b).  Leaf-less 

watermilfoil stems arise singly along buried rhizomes. Its 

leaves are very small scales or bumps on the stems.  Flowers 

form if the tips rise above the water. Leaf-less watermilfoil 

provides habitat for panfish and shelter for small 

invertebrates.  The network of rhizomes it produces is a good 

sediment stabilizer (Borman et al. 2001). 

Figure 24. Leaf-less watermilfoil 

 
Photo by: Theodore Cochrane, U. of WI-

Madison, Wisconsin State Herbarium 

Figure 23. Bladderwort in flower  
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Figure 28. Water arum  

 

Figure 26. Water bulrush   

 

 

 

 

 

 

 

 

 

 

Photo by: D.W. Taylor.  © 1996. 

Figure 27. Narrow-leaved burreed 

 

 

 

 

 

 

 

 
 

 
 

Photo: Emmet J. Judziewicz, U W ï Stevens 

Point & Madison, WI State Herbarium 

 

Creeping spearwort (Ranunculus flammula; Figure 25) 

occurs mainly on lakes in the northern half of Minnesota 

(Flora of North America 1993+).  This plant is a member of 

the buttercup family and if stranded on mudflats, it may form 

characteristic yellow buttercup flowers.  The submerged 

linear leaves emerge in small clusters from arched runners or 

stolons.  This plant grows on hard substrates like sand and 

gravel (Borman et al. 2001).  In Cass County lakes it often 

grows as a submerged plant but may grow as a short 

emergent on mudflats.   

Water bulrush (Schoenoplectus subterminalis) is a 

submerged, perennial plant with fine leaves that may form 

mats and float near the water surface (Figure 26).  In mid to 

late summer its leaf tips and flower stalk may emerge above 

the water surface.  This species once had a patchy 

distribution throughout North America but may now be 

extirpated from Illinois (Flora of North America 2007) and 

its conservation status is listed as critically impaired in 

several other states (NatureServe 2008).  It is infrequently 

found in Wisconsin (Nichols 1999b) and Minnesota 

(Ownbey and Morley 1991) lakes.  

There are several species of burreed (Sparganium spp.) in 

Minnesota and the genus includes emergent and floating-leaf 

plants.  Narrow-leaved burreed (Sparganium angustifolium) 

occurs in scattered lakes of northeastern Minnesota.  In 

Wisconsin it has been documented along shores of low 

conductivity and low alkalinity lakes.  This floating-leaf 

plant grows in water up to five feet deep (Nichols 1999b).  

The grass-like leaves are narrow and rounded on the tip 

(Borman et al. 2001).  This plant produces flowers (Figure 

27) in early summer and fruits in middle to late summer.   

 

Water arum (Calla palustris; Figure 28) is an emergent, 

perennial wetland plant that may grow along marshy 

lakeshores as well as in wooded swamps, marshes and bogs 

(Nichols 1999b).  The plant is recognizable by its heart-

shaped leaves and the showy, white petal-like spathe.  This 

is a species of northern latitudes and Minnesota is the 

southwestern limit (Flora of North America 2007).  Within 

Minnesota, water arum primarily occurs in the northeast half 

of the state (Ownbey and Morley 1991).   

 

Three-way sedge (Dulichium arundinaceum; Figure 29) is an 

emergent, perennial plant that grows along soft bottom 

Figure 25. Creeping spearwort                                                                              

Photo: Emmet J. Judziewicz, U W ï Stevens 
Point & Madison, WI State Herbarium 
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Figure 29. Three-way sedge 

 
Photo: A. Murray, U. of Florida, 

Center for Aquatic Plants.  2003. 

 

 

lakeshores and in marshes.  This plant does not produce a showy 

flower but can be identified by its unique three-ranked leaf 

arrangement that resembles an airplane propeller from above 

(Newmaster et al. 1997).  Three-way sedge is found along shores of 

lower alkalinity lakes (Nichols 1999b) throughout central and 

northern Minnesota (Ownbey and Morley 1991).   

 

Wiregrass-woolly sedge (Carex lasiocarpa; Figure 30) is an 

emergent, perennial plant that grows in small tufts with long scaly 

stolons.  It is purplish-red at the base and is usually smooth.  The 

leaves have no midvein and are usually roughened near the tip.  The 

staminate scales are light reddish-brown, erect and can be sessile or 

subsessile.  The pistillate scales are lanceolate and are purplish-

brown with a green center.  Wiregrass sedge can be found around 

sloughs and lake shorelines (Mohlenbrock 2005).  It is found in 

northern and central Minnesota at scattered locations (Ownbey and 

Morley 1991). 

 

Rare aquatic plants 

Few-flowered spikerush (Eleocharis quinqueflora; Figure 31) is an 

emergent perennial plant that grows along lakeshores and river 

banks.  This plant has slightly triangular flowering stems.  The 

flowers are not showy and grow in a solitary spike.  Spikerushes are 

very important food for waterfowl and muskrats (Newmaster et al. 

1997).  Few-flowered spikerush is found in scattered 

locations throughout northern Minnesota (Ownbey and 

Morley 1991). 

 

Twig-rush (Cladium mariscoides; Figure 32) is an emergent 

spiky perennial plant that has smooth flowering stems.  The 

flowers are branched and in long clusters of three to ten 

brown scaly spikelets.  The fruits are oval achenes with 

lengthwise stripes.  This plant grows in fens and on marshy 

lakeshores (Newmaster et al. 1997).  Twig-rush is found in 

scattered locations in northern Minnesota (Ownbey and 

Morley 1991).   

 

Species richness 

Species richness is defined as the number of species present in a 

community and is often used as a simple measure of biodiversity 

(Magurran 2004).  In aquatic plant communities, species richness is 

influenced by many complex factors (Pip 1987) including water 

chemistry, transparency, habitat area and habitat diversity 

(Vestergaard and Sand-Jensen 2000, Rolon et al. 2008).  In 

Minnesota, water chemistry strongly influences which plant species 

can potentially occur in a lake (Moyle 1945), and thus, indirectly 

Figure 31. Few-flowered spikerush 

 
Photo: Emmet J. Judziewicz, Univ. of WI ï 

Stevens Point and Madison, WI State 
Herbarium 

Figure 30. Wiregrass-

woolly sedge 

 

Figure 32.  Twig-rush 
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influences lakewide species richness.  The trophic status of a lake further influences plant species 

richness and eutrophic and hypereutrophic habitats have been associated with reduced species 

richness (Pip 1987).  Within a region of Minnesota, lakewide aquatic plant species richness can 

be used as a general indicator of the lake clarity and overall health of the lake plant community.  

Loss of aquatic plant species has been associated with anthropogenic eutrophication (Stuckey 

1971, Nichols 1981, Niemeier and Hubert 1986) and shoreland development (Meredith 1983).  

 

Within a lake, plant species richness generally declines with increasing water depth, as fewer 

species are tolerant of lower light levels available at deeper depths.  Substrate, wind fetch, and 

other physical site characteristics also influence plant species richness within lakes. 

 

Methods 
Between 2006 and 2009, the aquatic plant communities of Washburn Lake were described and 

measured using several techniques as found in Minnesotaôs Sensitive Lakeshore Identification 

Manual.  Plant nomenclature follows MNTaxa 2009. 

 

Grid point -intercept survey 
A grid point-intercept survey was conducted in Washburn Lake on July 26, 27, 31 and August 1-

3, 2006 (Perleberg 2006) and was repeated on July 20, 21, 27, 30 and August 3, 2009.  A GIS 

computer program was used to establish aquatic plant survey points throughout the littoral (i.e., 

vegetated) zone of the lake to a depth of 20 feet.  Points were spaced 65 meters apart and 703 

sites were sampled within the shore to 20 feet depth interval.  An additional 26 sites were 

surveyed in the 21 to 25 feet depth zone but since no vegetation was found, these deeper water 

sites were not used in analyses.  Frequency was calculated using only the survey sites that were 

surveyed in both 2006 and 2009.  Surveyors navigated to each site using a handheld Global 

Positioning (GPS) unit.  At each sample site, water depth was measured and all vegetation within 

a one-meter squared area was sampled using a double-headed garden rake.  All aquatic plant 

species present within the sample plot were recorded and frequency of occurrence was calculated 

for each species.  Any additional species found outside the sample plots were recorded as present 

in the lake.  Voucher specimens were collected for most species and were submitted to The 

Herbarium of the University of Minnesota Bell Museum of Natural History, St. Paul, MN. 

 

Emergent and floating-leaf bed delineation 

Protocol for mapping plant beds were based on the procedures documented in the DNR draft 

Aquatic Vegetation Mapping Guidelines (MN DNR 2005).  They included a combination of 

aerial photo delineation and interpretation, field delineation, ground-truthing and site specific 

surveys. Waterlily beds were delineated using 2003-2004 Farm Service Administration (FSA) 

true color aerial photos.  Black and white aerial photos from 1999 were used to help distinguish 

the true shoreline from mats of perennial vegetation.  Field mapping focused on bulrush beds, 

which were difficult to see on aerial photos.  Bulrush beds were mapped in 2003 using handheld 

GPS technology.  In 2008, reconnaissance surveys were conducted of the largest beds to verify 

species composition and, if needed, modify boundary lines.  

 

Near-shore vegetation survey 

Near-shore vegetation surveys were conducted at four plots.  Plots were selected based on the 

presence of non-game fish.  Each plot measured 15 meters along the shoreline and 16 meters 
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lakeward, and 30 (one-meter squared) sites were sampled within each plot.  Surveyors recorded 

plant species present, water depth, substrate and presence of woody debris.  

  

Searches for unique and rare species 

Prior to fieldwork, surveyors obtained known locations of state and federally listed rare plants 

within one mile of Washburn Lake from the Rare Features Database of the MN DNR Natural 

Heritage Information System.  Surveyors also queried the University of Minnesota Herbarium 

Vascular Plant Collection database and DNR Fisheries Lake Files to determine if certain plant 

species had previously been documented in or near Washburn Lake. 

 

Surveyors searched for unique and rare plant species in 2006 and 2009 during the lakewide 

point-intercept surveys and in 2007 during the near-shore plot surveys.  A targeted search for 

rare aquatic vascular plants was conducted by the Minnesota County Biological Survey Program 

on July 23, 2008 (Myhre 2008).  This search focused on sites that were most likely to contain 

rare plant species.  Botanists used professional experience to select rare species search sites and 

included factors such as shoreline development, substrate type, water depth, and native plant 

community type in their site selection.  To gain access to shallow vegetated areas, searches were 

conducted by slowly kayaking, canoeing and/or wading through the site.  A brief habitat 

description and a list of all plant taxa found in the search area was recorded.   

 

If unique or rare plant species were located, surveyors recorded the site location, the plant 

species found, associated plant species, approximate water depth and substrate type.  When 

necessary, plant specimens were sent to the authority in the field for identification verification 

and annotation. Voucher specimens were made to document new locations of rare species, 

county records and some other species and were submitted to The Herbarium of the University 

of Minnesota Bell Museum of Natural History, St. Paul, MN. Data for rare plant species were 

entered into the Rare Features Database of the MN DNR Natural Heritage Information System.  

 

Results 
 

Distribution of plants by water depth 

The percent of sites with vegetation was greatest in the depth zone from shore to 15 feet.  Within 

this zone, plants occurred in 86% of the sample sites in 2006 and in 84% of the sites in 2009.  In 

2006, one submerged plant was found in 24 feet of water (Figure 33), but beyond 15 feet, plant 

growth was sparse.  In water depths of 16 to 20 feet, the percent of sites containing vegetation 

was three percent in 2006 and six percent in 2009.   

 

Distribution of plants in main basin versus bays 

Aquatic plants occurred around the entire lake perimeter and were most extensive in the eastern 

basin where vegetation extended across most of the basin.  Most bays contained beds of 

emergent and floating-leaved plants.   



 

Washburn Lake  Page 27 of 87  

 

Aquatic plant species observed 

A total of 58 native aquatic plant taxa were recorded in Washburn Lake.  These included 31 

submerged (Table 1), three free-floating, five floating-leaf and 19 emergent taxa (Table 2).  

Several species that can be difficult to distinguish in the field were grouped together for analysis. 

One non-native submerged species, Eurasian watermilfoil (Myriophyllum spicatum), was 

documented during the 2009 survey.  An additional 47 shoreline emergent plants were recorded 

(Appendix 1).  

Figure 33. Aquatic plant distribution in Washburn Lake, 2006. 
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Table 1.  Submerged and free-floating aquatic plants recorded in Washburn Lake, 2006 ï 2009. 

 

aFrequency values are provided for taxa that were observed within point-intercept survey sample stations.  They represent the 

percent of the sample stations within the shore to 20 feet depth zone (N = 703) that contained a plant taxon. 
 

bSpecies in this genus were grouped together for analysis because field identification to the species level was difficult. 
 

Xc = located only during Minnesota County Biological Survey, 23 July 2008 (not found during the 2006 survey) 
 

Xd = located during the 2009 point-intercept survey but only found outside of sample points. 

Description Common name Scientific name 
Frequency

a
 

2006 2009 

N
o

n
-

fl
o

w
e
ri

n
g

 

Large algae 
Muskgrass Chara sp. 20 18 

Stonewort Nitella sp. 2 2 

Fern relative Quillwort Isoetes sp. 1 <1 

Moss Watermoss Not identified to genus <1 0 

F
lo

w
e

ri
n

g
 p

la
n

ts
 

Small, entire-

leaved plants 

Bushy pondweed Najas flexilis
b
 

29 19 
Southern naiad Najas guadalupensis

b
 

Canada waterweed Elodea canadensis 11 14 

P
o

n
d

w
e

e
d

s 

Ribbon-

leaved 

Flat-stem pondweed Potamogeton zosteriformis 25 20 

Robbinôs pondweed Potamogeton robbinsii 11 12 

Ribbon-leaf pondweed Potamogeton epihydrus X
c
 0 

Fine-

leaved 

Friesô pondweed Potamogeton friesii
b
 

10 9 Leafy pondweed Potamogeton foliosus
b
 

Straight-leaved pondweed Potamogeton strictifolius
b
 

Sago pondweed Stuckenia pectinata 1 <1 

Broad-

leaved 

Illinois pondweed Potamogeton illinoensis 9 7 

Variable pondweed Potamogeton gramineus 8 5 

Clasping-leaf pondweed Potamogeton richardsonii 6 3 

White-stem pondweed Potamogeton praelongus 6 9 

Large-leaf pondweed Potamogeton amplifolius 5 3 

Other ribbon-

leaved plants 

Wild celery Vallisneria americana 18 13 

Water stargrass Zosterella dubia 2 1 

Divided-leaved 

plants 

Coontail Ceratophyllum demersum 14 15 

Northern watermilfoil Myriophyllum sibiricum
b
 

12 21 
Whorled watermilfoil Myriophyllum verticillatum

b
 

Eurasian watermilfoil Myriophyllum spicatum 0 <1 

Water marigold Bidens beckii 7 8 

White water buttercup Ranunculus aquatilis <1 1 

Greater bladderwort Utricularia vulgaris <1 1 

Flat-leaved bladderwort Utricularia intermedia X
c
 <1 

Needle-leaved 

plants 

Creeping spearwort Ranunculus flammula <1 1 

Leafless watermilfoil  Myriophyllum tenellum <1 1 

Water bulrush 
Schoenoplectus 

subterminalis 
X

c
 X

d
 

Free-floating 

Star duckweed Lemna trisulca <1 <1 

Lesser duckweed Lemna minor <1 <1 

Greater duckweed Spirodela polyhriza 0 <1 
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Table 2.  Floating-leaf and emergent aquatic plants recorded in Washburn Lake, 2006 ï 2009. 
 

Description Common Name Scientific Name 
Frequency

a
 

2006 2009 

 

 

Floating-leaf 

 

White waterlily Nymphaea odorata  3 3 

Watershield Brasenia schreberi  2 4 

Yellow waterlily Nuphar variegata 1 2 

Floating-leaf pondweed Potamogeton natans  1 1 

Floating-leaved burreed Sparganium angustifolium X
d
  

 
<1 

 

E
m

e
rg

e
n

t 

 

Narrow-

leaved 

Hard-stem bulrush Schoenoplectus acutus
b
 

8 9 Soft-stem bulrush 

 

 

 

Schoenoplectus 

tabernaemontani
b
 

Three-square bulrush Schoenoplectus pungens <1 1 

River bulrush Bolboschoenus fluviatilis X
c
 0 

Needlegrass Eleocharis acicularis 3 1 

Spikerush Eleocharis palustris 1 3 

Swamp horsetail Equisetum fluviatile <1 <1 

Twig-rush Cladium mariscoides X
d
  

 
0 

Brown-fruited rush Juncus pelocarpus X
d
  

 
0 

Grass-leaved 

Wild rice Zizania palustris 5 5 

Three-way sedge Dulichium arundinaceum X
c
 <1 

Giant cane Phragmites australis X
c
 0 

Narrow-leaved burreed Sparganium angustifolium X
d
  

 
0 

Narrow-leaved cattail Typha angustifolia X
c
 0 

Giant burreed Sparganium eurycarpum 0 <1 

Cattail  Typha sp. 0 <1 

Narrow-leaved sedge Carex sp. 0 <1 

Broad-leaved 
Broad-leaved arrowhead Sagittaria latifolia 6 6 

Water arum Calla palustris X
c
 0 

 

aFrequency values are provided for taxa that were observed within point-intercept survey sample stations.  They represent the 

percent of the sample stations within the shore to 20 feet depth zone (N = 703) that contained a plant taxon. 
 

bSpecies in this genus were grouped together for analysis because field identification to the species level was difficult. 
 

Xc= located during 2006 survey but not found within sample sites 
 

Xd= located only during Minnesota County Biological Survey, 23 July 2008 (not found during the 2006 survey) 
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Submerged plants 
The plant community included leafy plants that are anchored to the lake bottom by roots as well 

as large algae that may resemble leafy plants but are weakly anchored to the lake bottom. 

 

Low-growing plants were common in Washburn Lake and included bushy pondweeds and 

muskgrass.  Bushy pondweeds (Najas flexilis and N. guadalupensis) were present in 29% of all 

sample sites and muskgrass occurred in 20% of the sites (Table 1).  These plants were 

widespread around the shoreline and often occurred together (Figure 34A, C).  They occurred 

most frequently in water depths of ten feet and less.  Flat-stem pondweed was the most abundant 

pondweed found in Washburn Lake.  It was found in 25% of all sample sites.  Flat-stem 

pondweed was the dominant plant in the six to ten feet depth zone and was one of only a few 

species to occur in depths greater than 15 feet.  This plant was common in all three basins of 

Washburn Lake (Figure 34B).  Wild celery, found at 18% of the sites, occurred most frequently 

in the east and west lake basins.  It was found at scattered locations in the north basin (Figure 

34D).   

 

Coontail was recorded in 14% of the Washburn Lake survey sites, primarily in the north and 

west basins (Figure 35A).  Northern watermilfoil, broad-leaf pondweeds and Canada waterweed 

are other important aquatic plant species found in Washburn Lake (Figure 35B-D). 
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Figure 34. Distribution of common aquatic plants in Washburn Lake, 2006. 
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Figure 35. Distribution of common aquatic plants in Washburn Lake, 2006. 
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Figure 39. Horsetail bed in Washburn 

Lake, 2006. 

 
 

 

 

 

 

 

 

 

 

Floating-leaf and emergent plants  

Floating-leaf and emergent plants occurred in water 

depths of eight feet and less.  About 15 acres of 

floating-leaf plant beds were mapped and the largest 

beds occurred along the protected, shallow shores of the 

south shorelines of the east bay (Figure 36).   

 

The most common floating-leaf plant species were 

white waterlily, yellow waterlily, watershield, and 

floating-leaf pondweed.  Because surveyors avoided 

motoring into floating-leaf plant beds, the frequency 

values obtained for these taxa (Table 2) were lower than 

the actual lakewide occurrence.  Frequency values for 

floating-leaf taxa represent the occurrence of these taxa 

only within the sites that were surveyed.  Waterlily beds 

often contained scattered bulrush plants as well as 

submerged plants (Figure 37) and were usually 

associated with muck sediments. 

 

Surveyors delineated approximately 171 acres of 

emergent plants and the most common taxa were wild 

rice (Figure 38) and bulrush.  About 68 acres of mixed 

wild rice were mapped in silt substrates along the 

channel from the east basin to the north basin.  About 

90 acres of bulrush and mixed bulrush were mapped. 

 

Other emergent plants occurred at scattered locations 

around the lake and included horsetail and broad-leaved 

arrowhead.  Many of these emergent plants occupied 

the transitional zone between the lake and adjacent 

wetlands.  Numerous additional native emergents 

occurred in these adjacent wetlands but this survey did 

not include an exhaustive wetland species inventory. 

 

 

 

 

 

Figure 37. Waterlilies and bulrush in the 

east bay of Washburn Lake, 2006. 

 

Figure 38. Wild rice in Washburn Lake, 

2006. 
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Figure 36.  Distribution of floating-leaf and emergent plant beds in Wasburn Lake. 

 


