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LAKE RIPLEY AQUATIC PLANT MANAGE MENT PLAN   

(2009) 
 

 

I. Introduction  

 

The state of Wisconsin, through Section 23.24 of the Wisconsin Statutes, encourages the 

development of aquatic plant management (APM) plans to promote the long-term sustainability 

of lakes.  An approved APM plan is also a prerequisite for obtaining various state grants and 

permit approvals, including those related to controlling nuisance weed growth through 

mechanical harvesting and lake-wide herbicide applications.   

 

This APM plan is designed to guide the District in its efforts to control nuisance weed growth 

while protecting beneficial plant communities that contribute to good water quality and optimal 

habitat conditions.  The plan is intended to document past and present plant conditions, identify 

trends, and outline the most cost-effective strategies for addressing plant-related challenges and 

opportunities.  It is meant to provide a framework for future management action, with the 

flexibility to adjust to inter-annual variability in the plant community.      

 

II.  Value and Role of Aquatic Plants 

 

A thriving and diverse native plant community is the 

foundation of a healthy and functioning lake 

ecosystem.  Aquatic plants are vital for maintaining 

ideal water quality and habitat conditions.  Plants keep 

algae in check by competing for nutrients, stabilize 

lake-bottom sediment, protect against shoreline 

erosion, oxygenate the water during photosynthesis, 

provide cover and spawning sites for fish, create 

shelter for zooplankton (algae grazers), and serve as 

food sources for waterfowl and other wildlife.   

 

The relative abundance, distribution and types of rooted aquatic plants (also called macrophytes) 

are an indicator of lake quality.  Ideally, healthy lakes will have at least moderate levels of native 

plant growth that is characterized by high species diversity.  Evidence of lake-wide degradation 

or localized disturbance can include too much or too little aquatic vegetation, or if the plant 

community becomes increasingly dominated by non-native, invasive ñweeds.ò  Disturbances can 

come in many forms, including polluted runoff and sedimentation, propeller damage from motor 

boats, sun-blocking algae blooms, and the over-harvesting or eradication of beneficial plant beds. 

 

An absence of vegetation and associated habitat can lead to declines in native fish and wildlife, 

while favoring more tolerant ñrough fishò like carp.  It can also lead to increased algae blooms 

and higher turbidity, resulting in a loss of water clarity that is likely to further suppress plant 

growth.   
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A different set of problems occurs when non-indigenous aquatic weeds gain dominance and 

become overly abundant.  This situation can create single-species monocultures, impede 

recreational use of the water, stunt fish growth, and contribute to dramatic fluctuations in 

dissolved oxygen levels that can stress aquatic life.  Aside from depleting the water of life-

sustaining oxygen, the decomposition of excessive plant biomass can, in turn, contribute to late-

season algal blooms.  The algae thrive on the release of nutrients that were previously tied up in 

the living plant tissues.  It is well known that maintaining native plant beds is an effective line of 

defense against the spread of non-native, nuisance species. 

 

III.  Extent of Plant Growth 

 

Aquatic plant abundance and community 

composition are dependent upon many 

environmental variables.  These include the depth 

and clarity of water and the type of lakebed 

substrate.  Plant growth is most prevalent in 

shallow lakes with nutrient-rich bottom sediments 

and extensive littoral zones.  The littoral zone is 

the shallow, biologically-active portion of a lake 

that is able to support rooted plant growth.  The 

depth at which sunlight is able to penetrate the 

water column in quantities necessary to promote 

photosynthesis determines the extent of the 

littoral zone.  Clear and uniformly shallow lakes 

will have the most extensive littoral areas.  

However, deeper lakes that have irregular 

shorelines with lots of small bays and narrow 

channels may also support expansive littoral 

zones.   

 

Lake Ripleyôs summer (July-August) water 

clarity has ranged from 2.5 to 9.5 feet during the 

1973-2007 period of record, with an average 

summer mean clarity of 5.9 feet.  Sunlight can typically penetrate the water column to a depth of 

1.7 times the Secchi depth (called the photic zone).  Rooted aquatic plant growth usually occurs 

in areas where the lake bottom intersects the photic zone, which can vary each year depending on 

prevailing water clarity conditions.  Lake Ripley has a littoral zone that generally extends down 

to about 15 feet, covering about 54% of the lake in terms of surface area.   

 

Lake Ripleyôs littoral areas support a variety of flora and fauna, including some rare and 

endangered species.  Rare species found during a 1994 survey include the least darter, pugnose 

shiner, lake chubsucker, Blandingôs turtle, bullfrog, cuckoo flower and black tern.  Shoreline 

development, pollution, vegetative clear-cutting and loss of habitat threaten such sensitive 

species.  These species rely on good water quality, functioning wetlands and a diverse aquatic 

plant community for their survival.     
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IV.  Overview of Lake Ripley Plant Community 

 

Lake Ripley can be described as a shallow lake when viewed in the context of its littoral area.  

As mentioned earlier, rooted aquatic plant growth is generally found in 0-15-ft. water depths, 

covering over half the lakeôs surface area. The most recent aquatic plant inventory, completed in 

2006, documented 31 different species of plants found growing in and around the lake.  Most of 

these species are native and provide excellent habitat for fish and other aquatic life.   

 

Examples of high value plants include water lilies, bulrushes and native pondweeds.  The major 

concentrations of aquatic plants are found covering the bottom of both bays, with species like 

pondweeds (Potamogeton sp.), water celery (Vallisneria americana), muskgrass (Chara 

vulgaris) and spiny naiad (Najas marina) found distributed throughout the lake.  In addition to 

rooted plants, there are also free-floating duckweed, filamentous algae and planktonic algae in 

the lake.   

 

Eurasian water-milfoil  (Myriophyllum spicatum), which is common in Lake Ripley, is one of two 

nuisance species found in the lake that are not native to Wisconsin.  The other is curly-leaf 

pondweed, but this species continues to represent a small fraction of the overall plant 

community.  It is unknown how or when these common lake weeds were first introduced to the 

lake.  They were first documented in 1976 when the lakeôs first comprehensive inventory was 

conducted.  General problems related to plant growth, however, were reported as early as 1961 

(Burris, 1971).  Under the right conditions, non-native weeds can pose a problem by out-

competing native plants and forming monotypic stands of dense vegetation.  Such prolific 

growth can eventually reduce biological diversity and restrict recreational use of the water. 

 

The infestation and rapid proliferation of Eurasian 

water-milfoil  was among the initial driving forces 

behind the establishment of the Lake Ripley 

Management District in 1991.  Two years earlier, peak 

milfoil growth reduced the lakeôs useable surface area 

by roughly 40%, contributing to user conflicts and 

increasing the potential for boating hazards within the 

remaining 60%.
1  Since 1991, the prevalence of 

Eurasian water-milfoil in the lake has declined 

precipitously.  This trend is likely the combined result 

of an ongoing mechanical harvesting program, continued efforts to reduce sediment and nutrient 

loading into the lake, slow-no-wake protections that limit boating disturbances, and the cyclical 

nature of invading milfoil populations.   

 

V. Results of Past Inventories 
 

Comprehensive inventories of Lake Ripleyôs aquatic plant community were conducted in 1976, 

1989, 1991, 1996, 2001 and 2006.  The 1989-2001 inventories involved sampling along the same 

                                         
1Wisconsin Depar tment of Natural Resources.  1990.  Aquatic Plant Control Reconnaissance Report 

for Lake Ripley.   
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15 transects, with the 2001 inventory incorporating an additional eight transects in an attempt to 

better characterize the plant community.  The original 1976 inventory was based upon 

significantly different transects and sampling methodology, making it less suitable for year-to-

year comparisons.  The most recent 2006 inventory employed the point-intercept method, 

representing the latest sampling methodology utilized by the Wisconsin DNR.  The only other 

documented aquatic plant survey of Lake Ripley was performed in 1953, but it cannot be 

considered comprehensive since only six dominant species were studied.   

 

Findings from prior inventories were used to develop aquatic plant management plans in 1992 

and 2001.  These earlier plans were used to assess the health of the aquatic plant community, 

evaluate long-term trends, and set forth recommendations for future management. 

The 1992 plan was authored by the Wisconsin Department of Natural Resources.
2
  It was used 

for several years to help guide mechanical weed-harvesting activities, and was significantly 

expanded and updated by the District in 2001.
3
  The current plan builds upon these earlier 

efforts, namely by incorporating findings and analysis from the 2006 inventory.   

 

The following is an abbreviated summary of inventory findings from prior years.  Statistical 

summaries from each inventory are presented for 14 aquatic plant species.  Statistical measures 

for each species consist of frequency of occurrence, average density, relative frequency of 

occurrence, and importance value.  Each of these measures is defined below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                         
2Wisconsin Department of Natural Resources. 1992.  Lake Ripley Aquatic Plant Management Plan.  
3 Lake Ripley Management District.  2001.  Lake Ripley Aquatic Plant Inventory and Management 

Plan. 

Frequency of occurrence is the number of occurrences of a species divided by the number 

of sampling points within the defined littoral zone.  It is the percentage of times a particular 

species occurred within areas capable of supporting plant growth.  This measure is used to 

describe how widely distributed a particular species is found throughout the lakeôs littoral 

zone.     

 

Relative frequency of occurrence is derived by dividing a particular speciesô frequency of 

occurrence by the sum total frequency of all species inventoried.  The sum of the relative 

frequencies is equal to 100% when all documented species are included.  This measure 

provides an indication of how the plants occur throughout the lake in relation to each other. 

 

Average density is the sum of the density ratings for a species divided by the number of 

sampling points where vegetation was found.  Density ratings are based on a 1-4 rake-

fullness scale for the 1989-2001 transect surveys, and a 1-3 rake-fullness scale for the 2006 

point-intercept survey.  This measure provides an indication of how abundant the growth of 

a particular plant is throughout the lake. 

 

Importance value is the product of the relative frequency and the average density, and is 

expressed as a percentage.  This measure provides an indication of the dominance of a 

species within a community, and is based on both frequency and density values.  It also 

somewhat addresses the challenge of comparing plants that have different physical statures. 
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1953 
A limited survey was performed to monitor seasonal changes of six dominant species, consisting 

of muskgrass (Chara contraria), bushy pondweed (Najas flexilis), Illinois pondweed 

(Potamogeton illinoensis), sago pondweed (Potamogeton pectinatus), water celery (Vallisneria 

americana), and Friesô pondweed (Potamogeton friesii).  Summary results are not presented due 

to the limited scope and narrow focus of this early survey.  

 

1976 
The first comprehensive plant survey was conducted on Lake Ripley.  A total of 11 species of 

aquatic plants were reported, including two unidentified Potamogeton and Naiad species.  

Muskgrass (Chara vulgaris) and water celery (Vallisneria americana) were the dominant species 

reported.  Eurasian water-milfoil  (Myriophyllum spicatum), coontail (Ceratophyllum demersum) 

and sago pondweed (Potamogeton pectinatus) were also frequently observed in the aquatic plant 

community at this time.   

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density 

(1-4 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  20.6 - - 9.6 - - 

Chara vulgaris (musk grass)  69.1 - - 32.2 - - 

Elodea candensis (waterweed)  2.9 - - 1.4 - - 

Heteranthera dubia (water star grass)  0.0 - - 0.0 - - 

Myriophyllum spicatum (Eurasian water milfoil)  27.9 - - 13.0 - - 

Najas flexilis (bushy pondweed)  0.0 - - 0.0 - - 

Najas marina (spiny naiad)  0.0 - - 0.0 - - 

Potamogeton gramineus (variable pondweed)  0.0 - - 0.0 - - 

Potamogeton crispus (curly-leaf pondweed)  1.5 - - 0.7 - - 

Potamogeton pectinatus (Sago pondweed)  17.6 - - 8.2 - - 

Potamogeton natans (floating-leaf pondweed)  14.7 - - 6.8 - - 

Potamogeton zosteriformis (flat-stem pondweed) 0.0 - - 0.0 - - 

Utricularia sp. (bladderwort)  8.8 - - 4.1 - - 

Vallisneria americana (water celery)  36.8 - - 17.1 - - 

 

1989 
This survey reported 12 species of aquatic plants.  Eurasian water-milfoil  (Myriophyllum 

spicatum) was by far the most abundant and frequently observed plant, with Illinois pondweed 

(Potamogeton illinoensis), small pondweed (Potamogeton pusillis) and spiny naiad (Najas 

marina) also commonly represented.  Eurasian water-milfoil was observed throughout the lake 

and at all depths sampled.  Plant growth was generally present down to a depth of about 15 feet, 

with no growth reported from depths in excess of 18 feet.  Subsequent surveys revealed similar 

findings in relation to the depth of plant growth.      

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density 

(1-4 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  5.0 3.0 2.5 8 

Chara vulgaris (musk grass)  11.7 1.3 5.8 8 

Elodea candensis (waterweed)  0.0 - - 0.0 - - 

Heteranthera dubia (water star grass)  0.0 - - 0.0 - - 

Myriophyllum spicatum (Eurasian water milfoil)  75.0 2.8 37.5 105 
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Najas flexilis (bushy pondweed)  11.7 1.1 5.8 7 

Najas marina (spiny naiad)  18.3 1.0 9.2 18 

Potamogeton gramineus (variable pondweed)  3.3 1.0 1.7 2 

Potamogeton crispus (curly-leaf pondweed)  1.7 1.0 0.8 8 

Potamogeton pectinatus (Sago pondweed)  5.0 1.0 2.5 7 

Potamogeton natans (floating-leaf pondweed)  13.3 1.1 6.7 8 

Potamogeton zosteriformis (flat-stem pondweed) 0.0 - - 0.0 - - 

Utricularia sp. (bladderwort)  0.0 - - 0.0 - - 

Vallisneria americana (water celery)  11.7 1.6 5.8 9 

 
1991 

Eleven (11) aquatic plant species were documented in the survey, including one unidentified 

Potamogeton species.  Eurasian water-milfoil  (Myriophyllum spicatum) was again the most 

abundant and frequently observed plant, followed by spiny naiad (Najas marina), coontail 

(Ceratophyllum demersum), muskgrass (Chara vulgaris) and sago pondweed (Potamogeton 

pectinatus).  Eurasian water-milfoil was less prevalent compared to the 1989 survey, although 

the weed continued to be reported at all depths sampled.   

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density 

(1-4 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  21.1 2.5 11.9 30 

Chara vulgaris (musk grass)  20.0 2.3 11.3 26 

Elodea candensis (waterweed)  2.2 1.0 1.3 1 

Heteranthera dubia (water star grass)  0.0 - - 0.0 - - 

Myriophyllum spicatum (Eurasian water milfoil)  53.3 3.0 30.0 89 

Najas flexilis (bushy pondweed)  13.3 2.6 5.0 13 

Najas marina (spiny naiad)  41.1 2.5 23.1 58 

Potamogeton gramineus (variable pondweed)  0.0 - - 0.0 - - 

Potamogeton crispus (curly-leaf pondweed)  0.0 - - 0.0 - - 

Potamogeton pectinatus (Sago pondweed)  13.3 2.3 7.5 18 

Potamogeton natans (floating-leaf pondweed)  0.0 - - 0.0 - - 

Potamogeton zosteriformis (flat-stem pondweed)  0.0 - - 0.0 - - 

Utricularia sp. (bladderwort)  2.2 1.5 1.3 2 
Vallisneria americana (water celery)  7.8 1.6 4.4 7 

 
1996 

A total of 12 aquatic plant species were documented in the survey, including one unidentified 

Potamogeton species.  Eurasian water-milfoil (Myriophyllum spicatum) continued to be among 

the more dominant species, but remained less widespread compared to earlier surveys.  Other 

dominant species included spiny naiad (Najas marina), muskgrass (Chara vulgaris), coontail 

(Ceratophyllum demersum) and sago pondweed (Potamogeton pectinatus).  Greater uniformity 

of plant growth was observed among the several dominant species in relation to prior surveys.   

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density 

(1-4 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  23.3 1.9 10.8 21 

Chara vulgaris (musk grass)  25.6 2.2 11.9 26 

Elodea candensis (waterweed)  1.1 1.0 0.5 1 

Heteranthera dubia (water star grass)  0.0 - - 0.0 - - 
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Myriophyllum spicatum (Eurasian water milfoil)  58.9 2.6 27.3 70 

Najas flexilis (bushy pondweed)  12.2 2.2 5.7 12 

Najas marina (spiny naiad)  51.1 2.3 23.7 54 

Potamogeton gramineus (variable pondweed)  0.0 - - 0.0 - - 

Potamogeton crispus (curly-leaf pondweed)  0.0 - - 0.0 - - 

Potamogeton pectinatus (Sago pondweed)  20.0 2.0 9.3 19 

Potamogeton natans (floating-leaf pondweed)  0.0 - - 0.0 - - 

Potamogeton zosteriformis (flat-stem pondweed) 0.0 - - 0.0 - - 

Utricularia sp. (bladderwort)  2.2 1.5 1.5 2 

Vallisneria americana (water celery)  11.1 1.4 1.4 7 

 
2001 

Fifteen (15) species of aquatic plants were reported, including a large stand of water bulrush 

(Scirpus subterminalis) observed growing on the northeastern shore.  Muskgrass (Chara 

vulgaris) was slightly more frequently observed in the samples compared to Eurasian water-

milfoil  (Myriophyllum spicatum).  Spiny naiad (Najas marina), water celery (Vallisneria 

americana), sago pondweed (Potamogeton pectinatus) and bushy pondweed (Najas flexilis) were 

the next most frequently observed plants.  Eurasian water-milfoil continued to be observed 

throughout the lake, but overall plant diversity and uniformity of growth continued to increase.  

Plant growth was mostly concentrated in those areas where water depth was less than 12 feet.   

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density 

(1-4 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  5.6 3.4 2.4 8 

Chara vulgaris (musk grass)  50.0 3.0 21.5 66 

Elodea candensis (waterweed)  3.3 1.3 1.4 2 

Heteranthera dubia (water star grass)  3.3 3.0 1.4 4 

Myriophyllum spicatum (Eurasian water milfoil)  45.6 2.1 19.6 42 

Najas flexilis (bushy pondweed)  14.4 1.9 6.2 12 

Najas marina (spiny naiad)  38.9 2.4 16.7 41 

Potamogeton gramineus (variable pondweed)  8.9 1.5 3.8 6 

Potamogeton crispus (curly-leaf pondweed)  1.1 1.0 0.5 0 

Potamogeton pectinatus (Sago pondweed)  22.2 2.0 9.6 19 

Potamogeton natans (floating-leaf pondweed)  1.1 1.0 0.5 0 

Potamogeton zosteriformis (flat-stem pondweed)  13.3 2.2 5.7 13 

Utricularia sp. (bladderwort)  1.1 1.0 0.5 0 

Vallisneria americana (water celery)  23.3 2.0 10.0 20 

 
2006 

This survey employed the point-intercept method in accordance with Wisconsin DNRôs revised 

protocols.  This represents a change from previous surveys where the Jessen and Lound transect-

sampling technique was used.
4
  By 2006, the reported number of aquatic plant species had 

jumped from a previous low of 11 to a high of 19.  (This number increases to 31 species if visual 

observations from a follow-up boat survey are included).  Muskgrass (Chara vulgaris) was found 

to be the most dominant species, followed by spiny naiad (Najas marina), sago pondweed 

(Potamogeton pectinatus) and coontail (Ceratophyllum demersum).  Eurasian water-milfoil 

                                         
4 Jessen, Robert and Richard Lound.  1962.  An Evaluation of a Survey Technique for Submerged 

Aquatic Plants.  Minnesota Department of Conservation.  Investigational Report No. 6.  
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(Myriophyllum spicatum) continued to show signs of significant decline, and now represents a 

much smaller component of the overall plant community compared to earlier surveys.  Plant 

growth remained fairly uniform among dominant species.  While overall plant diversity appears 

to have increased, this finding may have been influenced by the change to a point-intercept 

sampling methodology.  Plant growth was found in water depths down to 17 feet.     

 

Species 

Frequency of 

Occurrence 

(%) 

Average 

Density*  

(1-3 scale) 

Relative 

Frequency 

Importance 

Value 

Ceratophyllum demersum (coontail)  12.2 1.4 6.9 9.7 

Chara vulgaris (musk grass)  53.1 1.5 30.1 45.2 

Elodea candensis (waterweed)  0.8 1.0 0.5 0.5 

Heteranthera dubia (water star grass)  4.3 1.1 2.5 2.8 

Myriophyllum spicatum (Eurasian water milfoil)  6.8 1.3 3.8 4.9 

Najas flexilis (bushy pondweed)  1.1 1.0 0.6 0.6 

Najas marina (spiny naiad)  33.3 1.0 18.9 18.9 

Potamogeton gramineus (variable pondweed)  0.0 -- 0.0 -- 

Potamogeton crispus (curly-leaf pondweed)  1.4 1.2 0.8 1.0 

Potamogeton pectinatus (Sago pondweed)  16.8 1.0 9.5 9.5 

Potamogeton natans (floating-leaf pondweed)  0.0 -- 0.0 -- 

Potamogeton zosteriformis (fl at-stem pondweed) 0.0 -- 0.0 -- 

Utricularia sp. (bladderwort)  0.0 -- 0.0 -- 

Vallisneria americana (water celery)  3.0 1.0 1.7 1.7 

 

* Average Densities and corresponding Importance Values are based on a 1-3 rake-fullness scale, versus a 1-4 scale 

used in prior inventories.  This change is due to switching to the point-intercept method which uses a different 

scaling system.  

 

Statistical Summary for All Plant Species Documented in the 2006 Inventory  

 
Aquatic Plant Number 

of Sites 

Found 

FREQ
a
 

[0-17ô]  

(%) 

FREQ
b
 

[Veg. Sites] 

(%)  

RFREQ
c
 

(%)  

ADEN
d 

(1-3 scale) 

IV
e
 C

f 

Muskgrass 

Chara sp. 

196 53.1 61.6 30.1 1.5 45.2 7 

Spiny naiad 

Najas marina 

123 33.3 38.7 18.9 1.0 18.9 NA 

Sago Pondweed 

Stuckenia pectinata 

62 16.8 19.5 9.5 1.0 9.5 3 

Coontail 

Ceratophyllum demersum 

45 12.2 14.2 6.9 1.4 9.7 3 

Friesô pondweed 

Potamogeton friesii 

27 7.3 8.5 4.1 1.1 4.5 8 

*Eurasian Water-milfoil  

Myriophyllum spicatum 

25 6.8 7.9 3.8 1.3 4.9 NA 

Illinois Pondweed 

Potamogeton illinoensis 

18 4.9 5.7 2.8 1.0 2.8 6 

Unknown water-milfoil 

Myriophyllum 

sp.(sibiricum/spicatum) 

17 4.6 5.4 2.6 1.1 2.9 NA 

Water Stargrass 

Heteranthera/Zosterella 

dubia 

16 4.3 5.0 2.5 1.1 2.8 6 
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Northern Water-milfoil  

Myriophyllum sibiricum 

14 3.8 4.4 2.2 1.1 2.4 7 

Water Celery, or Eel Grass 

Vallisneria americana 

11 3.0 3.5 1.7 1.0 1.7 6 

Spatterdock 

Nuphar variegata 

7 1.9 2.2 1.1 2.2 2.4 6 

White Water Lily 

Nymphaea odorata 

6 1.6 1.9 0.9 1.2 1.1 6 

*Curly-leaf Pondweed 

Potamogeton crispus 

5 1.4 1.6 0.8 1.2 1.0 NA 

Small Duckweed 

Lemna minor 

4 1.1 1.3 0.6 1.0 0.6 5 

Slender Naiad, or Bushy 

Pondweed 

Najas flexilis 

4 1.1 1.3 0.6 1.0 0.6 6 

Common Waterweed 

Elodea canadensis 

3 0.8 0.9 0.5 1.0 0.5 3 

Leafy pondweed 

Potamogeton foliosus 

3 0.8 0.9 0.5 1.0 0.5 6 

Forked Duckweed 

Lemna trisulca 

1 0.3 0.3 0.2 1.0 0.2 6 

Small Pondweed 

Potamogeton pusillus 

1 0.3 0.3 0.2 1.0 0.2 7 

Water sedge 

Carex aquatilis var. altior 

GS GS GS GS GS GS NA 

Spotted water-hemlock 

Cicuta maculata 

GS GS GS GS GS GS NA 

Swamp loosestrife 

Decodon verticillatus 

GS GS GS GS GS GS NA 

Needle spikerush 

Eleocharis acicularis 

GS GS GS GS GS GS 5 

Smooth horsetail 

Equisetum laevigatum 

GS GS GS GS GS GS NA 

Southern blue flag 

Iris virginica 

GS GS GS GS GS GS NA 

Reed canary grass 

Phalaris arundinacea 

GS GS GS GS GS GS NA 

Willow 

Salix sp. 

GS GS GS GS GS GS NA 

Hardstem bulrush 

Schoenoplectus/Scirpus 

acutus 

GS GS GS GS GS GS 5 

Softstem Bulrush 

Schoenoplectus/Scirpus 

tabernaemontani 

GS GS GS GS GS GS NA 

Bittersweet nightshade 

Solanum dulcamara 

GS GS GS GS GS GS NA 

Cattails 

Typha sp. 

GS GS GS GS GS GS 1 

filamentous algae 59 16.0 18.6 9.1 1.1 10.0 NA 

freshwater sponge 3 0.8 0.9 0.5 1.0 0.5 NA 

 

*  = Species not native to Wisconsin 

 

GS = species observed during general boat survey 
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a
FREQ [0-17ô] = Frequency of Occurrence within depth zone defining extent of plant growth.  The number of 

occurrences of a species divided by the number of sampling points in the 0-17ô depth range.   

 
b
FREQ [Veg. Sites] = Frequency of Occurrence within sites where plants were collected.  The number of 

occurrences of a species divided by the number of sampling points with documented plant growth.   

 
c
RFREQ = Relative Frequency of Occurrence.   

 
d
ADEN = Average Density.  The sum of the density ratings for a species (1-3 rake fullness scale) divided by the 

number of sampling points with vegetation.   

 
e
IV = Importance Value.  The product of the relative frequency (RFREQ) and the average density, expressed as a 

percentage.   

 
f
C = Coefficient of Conservatism.  Used to compute Floristic Quality Index.  Values range from 0-10, with higher 

values indicative of plant species intolerant of habitat modification or water quality impairment caused by human 

disturbance.  

 

 
a
Total Number of Points Sampled 398 

b
Number of Points Sampled within Depth Range of Potential Plant Growth (0-17ô) 369 

c
Number of Points with Vegetation 318 

d
Maximum Depth of Plant Growth 17 ft 

e
Number of Species in Lake  31 

f
Frequency of Occurrence of Vegetation within Range of Plant Growth (0-17ô depths) 86 

g
Simpson Diversity Index 0.85 

h
Species Richness  23 

i
Floristic Quality Index (FQI)

 
22.75 

j
Mean Coefficient of Conservatism (C)

 
5.69 

Average Number of Species Sampled Per Site (0-17ô depths) 1.76 

Average Number of Species Sampled Per Site (Veg. Sites Only) 2.05 

Average Number of Native Species Sampled Per Site (0-17ô depths) 1.52 

Average Number of Native Species Sampled Per Site (Veg. Sites Only) 2.00 

 
a
Does not include sample points in depths beyond 17 ft. where plant growth could not be documented 

 
b
Includes all sample points within the 0-17-ft. littoral zone that was shown to support plant growth 

 
c
Includes all sample points where vegetation was found after taking a rake sample   

 
d
Represents deepest point where vegetation was sampled.  This depth will fluctuate from year to year depending on 

changes in water clarity conditions.  Plants may be found at depths of over 20 ft. in clear lakes, but only in a few feet 

of water in stained or turbid lakes.  While some species can tolerate very low light conditions, others are only found 

near the surface.  In general, the diversity of the plant community decreases with increased depth. 

 
e
Includes plant species documented in the lake and along the zero-depth shoreline margin using both the point-

intercept method and a general boat survey. 

 
f
Percentage of occurrence that vegetation would be sampled within the 0-17-ft. littoral zone 

 
g
Simpson Diversity Index: One minus the sum of each of the relative frequencies squared (SDI = 1 - ×(RFREQ

2
).  

The closer the SDI value is to one, the greater the diversity is between communities being compared.  The index 

allows the plant community at one location to be compared to the plant community at another location. It also allows 

a single locationôs plant community to be compared over time. The index value (on a scale of 0-1) represents the 
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probability that two individuals (randomly selected) will be different species. The greater the index value, the higher 

the diversity in a given location. Plant communities with high diversity are usually representative of healthier lakes, 

and also tend to be more resistant to invasion by exotic species. 

 
h
Indicates the number of different plant species found in and directly adjacent to the lake (on the waterline). Species 

richness only counts those plants documented as part of the point-intercept data.  It includes filamentous algae, 

freshwater sponge, and unidentified Myriophyllum and Najas species.   

 
i
Measures the impact of human development on a lakeôs aquatic plant community. Species in the index are assigned 

a Coefficient of Conservatism (C), which ranges from 3.0 to 44.6 in Wisconsin.  The higher the value, the more 

likely the plant is negatively influenced by human activities that affect water quality or habitat. Plants with low 

values are tolerant of human disturbances, and often exploit these impacts to the point where they may crowd out 

other species. The FQI is calculated by averaging the conservatism value for each species found in the lake, and then 

multiplying that value by the square root of the number of species (FQI=meanCãN).  Consequently, a higher index 

value indicates a healthier macrophyte community. 

 
j
Mean Coefficient of Conservatism (C) among species documented during point-intercept survey.  Does not include 

species observed during the follow-up boat survey. 
 

Number of Littoral -Zone Sample Sites Where Each Species Was Found (1976-2006) 

 

Species Year 

1976 1989 1991 1996 2001 2006* 

Muskgrass 47 7 18 23 45 196 

Eurasian water-milfoil  19 45 48 53 41 25 

Spiny naiad 0 11 37 46 35 123 

Water celery 25 7 7 10 21 11 

Sago pondweed 12 3 12 18 20 62 

Bushy pondweed 0 7 8 11 13 4 

Flatstem pondweed 0 0 0 0 8 0 

Variable pondweed 0 2 0 0 8 0 

Coontail 14 3 19 21 5 44 

Water bulrush 0 0 0 0 4 0 

Common waterweed 2 0 2 1 3 3 

Water star grass 0 0 0 0 3 16 

Curly-leaf pondweed 1 1 0 0 1 5 

Floating-leaf pondweed 10 8 0 0 1 0 

Illinois pondweed 0 13 0 1 0 18 

Small pondweed 0 13 0 0 0 1 

Northern water-milfoil  0 0 2 1 0 14 

Bladderwort 6 0 2 2 1 0 

Potamogeton spp. 7 0 5 7 0 0 

Naiad spp. 3 0 0 0 0 0 

Leafy pondweed 0 0 0 0 0 3 

Forked duckweed 0 0 0 0 0 1 

Small duckweed 0 0 0 0 0 4 

Friesô pondweed 0 0 0 0 0 27 

Spatterdock 0 0 0 0 0 7 



 

12 
 

White water lily 0 0 0 0 0 6 

Total Number of Species Documented: 11 12 11 12 15 19 

 
* 2006 had a higher number of sample sites compared to previous years due to use of the point-intercept method 

 

During the 30-year period of record between 1976 and 2006, the trend toward an increasing 

number of documented plant species is not considered significant.  These results may reflect 

inter-annual variability, differences in sampling technique, and the influence of seasonality in 

plant growth consequent to the time of year during which the surveys were conducted.   

 

Percent Frequency of Occurrence of Aquatic Plant Species (1976-2006) 

 

Species Year 

1976 1989 1991 1996 2001 2006 

Muskgrass 69.1 11.7 20.0 25.6 50.0 53.1 

Eurasian water-milfoil  29.9 75.0 53.3 58.9 45.6 6.8 

Spiny naiad 0.0 18.3 41.1 51.1 38.9 33.3 

Water celery 36.8 11.7 7.8 11.1 23.3 3.0 

Sago pondweed 17.6 5.0 13.3 20.0 22.2 16.8 

Bushy pondweed 0.0 11.7 8.9 12.2 14.4 1.1 

Flatstem pondweed 0.0 0.0 0.0 0.0 8.9 0.0 

Variable pondweed 0.0 3.3 0.0 0.0 8.9 0.0 

Coontail 20.6 5.0 21.1 23.3 5.6 12.2 

Water bulrush 0.0 0.0 0.0 0.0 4.4 0.0 

Common waterweed 2.9 0.0 2.2 1.1 3.3 0.8 

Water star grass 0.0 0.0 0.0 0.0 3.3 4.3 

Curly-leaf pondweed 1.5 1.7 0.0 0.0 1.1 1.4 

Floating-leaf pondweed 14.7 13.3 0.0 0.0 1.1 0.0 

Illinois pondweed 0.0 21.7 0.0 1.1 0.0 0.0 

Small pondweed 0.0 21.7 0.0 0.0 0.0 0.3 

Northern water-milfoil  0.0 0.0 2.2 1.1 0.0 3.8 

Bladderwort 8.8 0.0 2.2 2.2 1.1 0.0 

Potamogeton spp. 10.3 0.0 5.6 7.8 0.0 0.0 

Naiad spp. 4.4 0.0 0.0 0.0 0.0 0.0 

Leafy pondweed 0.0 0.0 0.0 0.0 0.0 0.8 

Forked duckweed 0.0 0.0 0.0 0.0 0.0 0.3 

Small duckweed 0.0 0.0 0.0 0.0 0.0 1.1 

Friesô pondweed 0.0 0.0 0.0 0.0 0.0 7.3 

Spatterdock 0.0 0.0 0.0 0.0 0.0 1.9 

White water lily 0.0 0.0 0.0 0.0 0.0 1.6 
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Frequency of Occurrences for Six Dominant Aquatic Plant Species Found Among Littoral-

Zone Sample Sites (1976-2006) 

 

 

Percent Relative Frequency of Occurrence of Aquatic Plant Species (1976-2006) 

 

Species Year 

1976 1989 1991 1996 2001 2006 

Muskgrass 32.2 5.8 11.3 11.9 21.5 30.1 

Eurasian water-milfoil  13.0 37.5 30.0 27.3 19.6 3.8 

Spiny naiad 0.0 9.2 23.1 23.7 16.7 18.9 

Water celery 17.1 5.8 4.4 5.2 10.0 1.7 

Sago pondweed 8.2 2.5 7.5 9.3 9.6 9.5 

Bushy pondweed 0.0 5.8 5.0 5.7 6.2 0.6 

Flatstem pondweed 0.0 0.0 0.0 0.0 3.8 0.0 

Variable pondweed 0.0 1.7 0.0 0.0 3.8 0.0 

Coontail 9.6 2.5 11.9 10.8 2.4 6.9 

Water bulrush 0.0 0.0 0.0 0.0 1.9 0.0 

Common waterweed 1.4 0.0 1.3 0.5 1.4 0.5 

Water star grass 0.0 0.0 0.0 0.0 1.4 2.5 

Curly-leaf pondweed 0.7 0.8 0.0 0.0 0.5 0.8 

Floating-leaf pondweed 6.8 6.7 0.0 0.0 0.5 0.0 

Illinois pondweed 0.0 10.8 0.0 0.5 0.0 0.0 

Small pondweed 0.0 10.8 0.0 0.0 0.0 0.2 

Northern water-milfoil  0.0 0.0 1.3 0.5 0.0 2.2 

Bladderwort 4.1 0.0 1.3 1.0 0.5 0.0 

Potamogeton spp. 4.8 0.0 3.1 3.6 0.0 0.0 

Naiad spp. 2.1 0.0 0.0 0.0 0.0 0.0 
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Leafy pondweed 0.0 0.0 0.0 0.0 0.0 0.5 

Forked duckweed 0.0 0.0 0.0 0.0 0.0 0.2 

Small duckweed 0.0 0.0 0.0 0.0 0.0 0.6 

Friesô pondweed 0.0 0.0 0.0 0.0 0.0 4.1 

Spatterdock 0.0 0.0 0.0 0.0 0.0 1.1 

White water lily 0.0 0.0 0.0 0.0 0.0 0.9 

 

 

Importance Value of Aquatic Plant Species (1976-2006) 

 

Species Year 

1976 1989 1991 1996 2001 2006 

Muskgrass -- 8 26 26 66 45 

Eurasian water-milfoil  -- 105 89 70 42 5 

Spiny naiad -- 18 58 54 41 19 

Water celery -- 9 7 7 20 2 

Sago pondweed -- 3 18 19 19 10 

Bushy pondweed -- 7 13 12 12 1 

Flatstem pondweed -- -- -- -- 7 -- 

Variable pondweed -- 2 -- -- 6 -- 

Coontail -- 8 30 21 8 10 

Water bulrush -- -- -- -- 6 -- 

Common waterweed -- -- 1 1 2 1 

Water star grass -- -- -- -- 4 3 

Curly-leaf pondweed -- 1 -- -- 0 1 

Floating-leaf pondweed -- 8 -- -- 0 -- 

Illinois pondweed -- 15 -- 1 -- 3 

Small pondweed -- 13 -- -- -- 0 

Northern water-milfoil  -- -- 1 1 -- 2 

Bladderwort -- -- 2 2 0 -- 

Potamogeton spp. -- -- 4 4 -- -- 

Naiad spp. -- -- -- -- -- -- 

Leafy pondweed -- -- -- -- -- 1 

Forked duckweed -- -- -- -- -- 0 

Small duckweed -- -- -- -- -- 0 

Friesô pondweed -- -- -- -- -- 5 

Spatterdock -- -- -- -- -- 2 

White water lily -- -- -- -- -- 1 
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Distribution of the Non-Native Eurasian Water-Milfoil and Curly -Leaf Pondweed (2006) 
 


