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Introduction   

1.0  INTRODUCTION 

Kangaroo Lake, the largest inland lake in Door 
County, is a 1,156-acre meso-oligotrophic, 
hardwater drainage lake with a maximum depth 
of 12 feet and a mean depth of 6 feet (Map 1).  
This shallow lake is divided by the County Hwy 
E causeway into the smaller north basin and 
larger south basin.  The north basin of the lake 
was designated as a critical habitat area by the 
Wisconsin Department of Natural Resources 
(WDNR) in 1997 and supports a number of rare 
species such as the Hine’s emerald dragonfly 
(Somatochlora hineana).  The majority of land 
surrounding the north basin is undeveloped and 
is within the Kangaroo Lake State Natural Area 
owned by the Nature Conservancy and the Door 
County Land Trust.  The south basin encompasses the majority of the lake’s area and has a higher 
degree of shoreland development and recreational pressure.  The Kangaroo Lake Association 
(KLA) has undertaken a number of efforts to protect and restore important plant communities 
within the south basin.   
 
The spring-fed Piel Creek is Kangaroo Lake’s primary inflow tributary while the lake drains into 
nearby Lake Michigan through Heins Creek.  Its surficial watershed encompasses approximately 
16 square miles and is comprised primarily of pasture/grasslands.  The native aquatic plant 
community is dominated by few species including muskgrasses (Chara spp.) slender naiad (Najas 
flexilis) and hardstem bulrush (Schoenoplectus acutus).  Aquatic invasive species populations 
documented in Kangaroo Lake are Eurasian watermilfoil (Myriophyllum spicatum) and the zebra 
mussel. 
 
In 2004, the Kangaroo Lake Association (KLA) completed a comprehensive management plan for 
the lake. For many years, that project guided the group's activities, including multiple bulrush 
restoration projects, monitoring of Eurasian water milfoil (EWM), set up of a voluntary 500' from 
shore slow-no-wake zone, and volunteer AIS monitoring. In 2016-2018, KLA worked with 
Onterra, LLC to update this plan to include the Lake's north lobe, a critical habitat area within the 
Lake.  The studies undertaken in this effort documented the state of the native and exotic plant 
populations, assessed shoreline and fish habitat, looked at water quality trends, and incorporated 
stakeholder feedback and opinions. The KLA has actively implemented their 2018 Plan since its 
creation. 
 
The KLA applied for and was awarded a WDNR Planning Grant in the fall 2023 cycle. This grant 
provides funding assistance for the KLA to complete and Aquatic Plant Management Plan Update 
as a part of this project. Study components centered around assessing the lake’s native aquatic 
plants and EWM population which are discussed within this report. This project included updating 
the KLA on changes in Best Management Practices for EWM management since their last 
planning effort. The KLA also reviewed their aquatic plant related management goals and actions 
within their 2018 Plan and updated them as necessary based on the findings during this project. 
 

 
Photograph 1.0-1.  Kangaroo Lake, Door 
County, WI. 
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2.0  STAKEHOLDER PARTICIPATION 

Stakeholder participation is an important part of any management planning exercise.  During this 
project, stakeholders were not only informed about the project and its results, but also introduced 
to important concepts in lake ecology.  Materials used during the planning process can be found 
in Appendix A. 
 
2.1  Board of Directors Planning Meeting 

Onterra ecologist Todd Hanke met with members of the KLA Board of Directors on March 22, 
2025 to discuss the results of the 2024 aquatic plant studies and to consider updates to the KLA’s 
aquatic plant management plan.  Over the course of this approximately 3-hour meeting, extended 
discussion took place regarding the aquatic plant population in Kangaroo Lake including non-
native species. The group reviewed relevant management goals and actions within the 2018 
Comprehensive Management Plan and updated each accordingly.   
 
2.2  Management Plan Review and Adoption Process 

Following the Board of Directors meeting, Onterra drafted a written version of the Implementation 
Plan for Board review. The Board provided additional information and updates to the draft Plan in 
May 2025 which were incorporated into the Official First Draft of the Aquatic Plant Management 
Plan.  The Official First Draft (OFD) was issued for WDNR and agency review in early-June 2025. 
Comments were received from WDNR Lakes Biologist Claire Hetzel in July 2025 and are included 
as Appendix C.  WDNR fisheries reviewed the OFD and did not have any comments or concerns.  
 
The KLA posted the OFD of the Plan on their website and solicited feedback during August-
September 2025 for a period that exceeded the minimum 21-day public comment period. KLA 
membership was informed of the opportunity to submit comments in part through an 
announcement at the KLA’s annual meeting on August 9, 2025, as well as email communications. 
Public comments that were received resulted in a few lines of text clarifying the management goals 
from the 2018 Comp Plan compared to the updates resulting from the 2025 APM Plan.  
 
The finalized Plan was compiled and distributed to KLA and WDNR in November 2025.  
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3.0 AQUATIC PLANTS 

3.1  Primer on Aquatic Plant Data Analysis & Interpretation 

Native aquatic plants are an important element in every healthy aquatic ecosystem, providing food 
and habitat to wildlife, improving water quality, and stabilizing bottom sediments.  Because most 
aquatic plants are rooted in place and are unable to relocate in wake of environmental alterations, 
they are often the first community to indicate that changes may be occurring within the system. 
Aquatic plant communities can respond in a variety of ways; there may be increases or declines in 
the occurrences of some species, or a complete loss.  Or, certain growth forms, such as emergent 
and floating-leaf communities may disappear from certain areas of the waterbody.  With periodic 
monitoring and proper analysis, these changes are relatively easy to detect and provide relevant 
information for making management decisions. 
 
The point-intercept method as described Wisconsin Department of Natural Resources Bureau of 
Science Services, PUB-SS-1068 2010 (Hauxwell, et al., 2010) have been conducted on the 
Kangaroo Lake in 2016 and 2024.  At each point-intercept location within the littoral zone, 
information regarding the depth, substrate type (soft sediment, sand, or rock), and the plant species 
sampled along with their relative abundance on the sampling rake was recorded.   
 
A pole-mounted rake was used to collect the plant samples, depth, and sediment information at 
point locations of 15 feet or less.  A rake head tied to a rope (rope rake) was used at sites greater 
than 15 feet.  Depth information was collected using graduated marks on the pole of the rake (at 
depths < 15 ft) or using an onboard sonar unit (at depths > 15 feet).  Also, when a rope rake was 
used, information regarding substrate type was not collected due to the inability of the sampler to 
accurately “feel” the bottom with this sampling device.  At each point that is sampled the surveyor 
records a total rake fullness (TRF) value ranging from 0-3 as a somewhat subjective indication of 
plant biomass.  The point-intercept survey produces a great deal of information about a lake’s 
aquatic vegetation and overall health.  These data are analyzed and presented in numerous ways; 
each is discussed in more detail the following section. 
 
Species List 

The species list is simply a list of all of the aquatic plant species, both native and non-native, that 
were located during the surveys completed in Kangaroo Lake during aquatic plant surveys.  The 
list also contains each species’ scientific name, common name, status in Wisconsin, and coefficient 
of conservatism.  The latter is discussed in more detail below.  Changes in this list over time, 
whether it is differences in total species present, gains and losses of individual species, or changes 
in growth forms that are present, can be an early indicator of changes in the ecosystem. 
 
Frequency of Occurrence 

Frequency of occurrence describes how often a certain aquatic 
plant species is found within a lake.  Obviously, all of the plants 
cannot be counted in a lake, so samples are collected from pre-
determined areas.  In the case of the whole-lake point-intercept 
surveys that have been completed; plant samples were collected 
from plots laid out on a grid that covered the lake.  Using the data 
collected from these plots, an estimate of occurrence of each plant species can be determined. The 

Littoral Zone is the area of a 
lake where sunlight is able to 
penetrate down to the sediment 
and support aquatic plant 
growth. 
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occurrence of aquatic plant species is displayed as the littoral frequency of occurrence.  Littoral 
frequency of occurrence is used to describe how often each species occurred in the plots that are 
within the maximum depth of plant growth (littoral zone) and is displayed as a percentage. 
 
Floristic Quality Assessment 

The floristic quality of a lake’s aquatic plant community is calculated using its native species 
richness and their average conservatism.  Species richness is the number of native aquatic plant 
species that were physically encountered on the rake during the point-intercept survey.  Average 
conservatism is calculated by taking the sum of the coefficients of conservatism (C-values) of the 
native species located and dividing it by species richness.  Every plant in Wisconsin has been 
assigned a coefficient of conservatism, ranging from 1-10, which describes the likelihood of that 
species being found in an undisturbed environment.  Species which are more specialized and 
require undisturbed habitat are given higher coefficients, while species which are more tolerant of 
environmental disturbance have lower coefficients.  Higher average conservatism values generally 
indicate a healthier lake as it is able to support a greater number of environmentally-sensitive 
aquatic plant species.  Low average conservatism values indicate a degraded environment, one that 
is only able to support disturbance-tolerant species. 
 
On their own, the species richness and average conservatism values for a lake are useful in 
assessing a lake’s plant community; however, the best assessment of the lake’s plant community 
health is determined when the two values are used to calculate the lake’s floristic quality.  The 
floristic quality is calculated using the species richness and average conservatism value of the 
aquatic plant species that were solely encountered on the rake during the point-intercept surveys 
(equation shown below).  This assessment allows the aquatic plant community of Kangaroo Lake 
to be compared to other lakes within the region and state. 
 

FQI = Average Coefficient of Conservatism * √ Number of Native Species 
 
The 2018 Kangaroo Comprehensive Plan compared the 
aquatic plants to other lakes in the southeastern 
Wisconsin Till Plains (SWTP) ecoregion, which 
corresponds to the Level II ecoregion in Wisconsin.  
Ecoregions are areas related by similar climate, 
physiography, hydrology, vegetation and wildlife 
potential.  Comparing ecosystems within the same 
ecoregion is sounder than comparing systems within 
manmade boundaries such as counties, towns, or states.  
Ecoregional and state-wide medians were calculated 
from whole-lake point-intercept surveys conducted on 
392 lakes throughout Wisconsin by Onterra and 
WDNR ecologists.   
 
Revisions made to Level II ecoregions over time 
resulted in finer Level III ecoregions being delineated 
in the state. By utilizing Level III ecoregions for 
Wisconsin, all of Door County and portions of Kewaunee County fall within the North Central 
Hardwood Forests (NCHF) ecoregion rather than the SWTP (Figure 3.1-1).  Kangaroo Lake and 

 
Figure 3.1-1.  Location of Kangaroo 
Lake within the ecoregions of 
Wisconsin.  After (Obernik, 2000) 
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the floristic quality of its aquatic plant community will be compared to other lakes within this 
ecoregion as well as the entire State of Wisconsin.   
 
Species Diversity 

Species diversity is often confused with species richness.  As defined previously, species richness 
is simply the number of species found within a given community.  While species diversity utilizes 
species richness, it also takes into account evenness or the variation in abundance of the individual 
species within the community.  For example, a lake with 10 aquatic plant species that had relatively 
similar abundances within the community would be more diverse than another lake with 10 aquatic 
plant species were 50% of the community was comprised of just one or two species. 
 
An aquatic system with high species diversity is more stable than a system with a low diversity.  
Some managers believe a lake with a diverse plant community is also better suited to compete 
against exotic infestations than a lake with a lower diversity.  However, in a 2018 study of 1,100 
Minnesota lakes, researchers concluded that more diverse communities were not more resistant or 
resilient to invaders (Muthukrishnan, Davis, Jordan, & Forester, 2018). 
 
The diversity of a lake’s aquatic plant community is determined using the Simpson’s Diversity 
Index (1-D): 

𝐷 ൌ  ෍ሺ𝑛 𝑁ሻ⁄ ଶ 
 

where: n = the total number of instances of a particular species 
N = the total number of instances of all species 
D is a value between 0 and 1 

 
If a lake has a diversity index value of 0.90, it means that if two plants were randomly sampled 
from the lake there is a 90% probability that the two individuals would be of a different species.  
The Simpson’s Diversity Index value from Kangaroo Lake is compared to data collected by 
Onterra and the WDNR Science Services to lakes within the North Central Hardwood Forests 
Ecoregion and on 392 lakes throughout Wisconsin. 
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3.2  Kangaroo Lake Aquatic Plant Survey Results 

The data that continues to be collected from Wisconsin lake’s is revealing that aquatic plant 
communities are highly dynamic, and populations of individual species have the capacity to 
fluctuate, sometimes greatly, in their occurrence from year to year and over longer periods of time.  
These fluctuations can be driven by a combination of natural factors including variations in 
temperature, ice and snow cover (winter light availability), nutrient availability, water levels and 
flow, water clarity, length of the growing season, herbivory, disease, and competition (Lacoul and 
Freedman 2006).  Adding to the complexity of factors which affect aquatic plant community 
dynamics, human-related disturbances such as the application of herbicides for non-native plant 
management, mechanical harvesting, watercraft use, and pollution runoff also affect aquatic plant 
community composition (Asplund and Cook 1997); (Lacoul and Freedman 2006). 
 
During a 2003 management planning project, aquatic plants were assessed through primarily 
transect surveys and visual observations.  Since around 2005, the point-intercept method has been 
the primary survey used to characterize and assess the aquatic plant population in lakes in 
Wisconsin.  Since the 2003 survey used a different methodology to the more recent surveys in 
Kangaroo Lake, they are not directly comparable.  Whole-lake point-intercept surveys have been 
completed on Kangaroo Lake in 2016 and 2024.  This report will highlight the 2024 point-intercept 
survey results and will integrate comparisons primarily to the previous 2016 survey throughout 
the section while certain aspects such as the species list may also compare data from the 2003 
transect aquatic plant surveys.  The distinct basins of Kangaroo Lake are assessed individually in 
the following analysis, with data separated by either North Basin or South Basin (Map 1).  
 
Table 3.2-1 displays all species that have been documented within Kangaroo Lake or its immediate 
shoreline during aquatic plant surveys.  Table 3.2-1 is organized by growth form which separates 
out species based on whether they are emergent species, floating-leaf species, submergent species, 
or free-floating species.  Species with an “X” on the table indicates the species was physically 
encountered on the rake during the point-intercept survey.  Examples of other species that were 
observed, but were not sampled on the survey rake are referred to as incidentals and are listed with 
an “I” on table 3.2-1.  Often these species are found growing on the shoreline or in shallow areas 
of the lake.   
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Table 3.2-1.  Aquatic plant species located in Kangaroo Lake in 2003, 2016, and 2024 surveys. 

 

 
A total of 10 native aquatic plant species were physically encountered on the survey rake within 
the north basin of Kangaroo Lake in the 2024 point-intercept survey (Figure 3.2-1). Several 
additional species were observed by Onterra ecologists while on the lake but were not directly 
sampled on the rake at any of the point-intercept sampling locations are listed as “incidental 
species” on the species list. Incidental species are not counted in the total richness calculations for 
subsequent analysis.  Examples of incidental species within the north basin include emergent 
species such as creeping spikerush, common reed, wild rice, and northern blue flag iris.  
Muskgrasses dominate the aquatic plant community in the north basin being present on 94.9% of 
the sampling locations (Figure 3.2-1).  Slender naiad (13.8%) and hardstem bulrush (12.3%) were 
fairly common within the lake as well. All other native species that were encountered on the point-
intercept survey were present at occurrences of 3.3% or less and include water lilies, pondweed, 
and bladderworts primarily.  Appendix B contains a table displaying the occurrence of all species 

Growth
Form

Scientific
Name

Common
Name

Coeffecient of
Conservatism (C)

South 
Basin
(2003)

South 
Basin
(2016)

North 
Basin
(2016)

South 
Basin
(2024)

North 
Basin
(2024)

Eleocharis palustris Creeping spikerush 6 • I X I I
Equisetum fluviatile Water horsetail 7 •

Iris versicolor Northern blue flag 5 • I I I I
Juncus effusus Soft rush 4 I I

Phragmites australis subsp. americanus Common reed 5 I I
Phragmites australis subsp. austalis Giant reed N/A I

Sagittaria latifolia Common arrowhead 3 • I I
Sagittaria sp. (sterile) Arrowhead sp. (sterile) N/A I I I

Schoenoplectus acutus Hardstem bulrush 5 • X X X X
Schoenoplectus pungens Three-square rush 5 • X I X

Schoenoplectus tabernaemontani Softstem bulrush 4 • X
Typha latifolia Broad-leaved cattail 1 • I I I I

Zizania palustris Northern wild rice 8 X X I

Nuphar variegata Spatterdock 6 • I X I X
Nymphaea odorata White water lily 6 • X I X

Nymphaea pubescens Pink water lily N/A I

Sparganium fluctuans Floating-leaf bur-reed 10 •

Chara spp. Muskgrasses 7 • X X X X
Heteranthera dubia Water stargrass 6 X

Myriophyllum heterophyllum Various-leaved watermilfoil 7 • X X X
Myriophyllum spicatum Eurasian watermilfoil Exotic • X X X X

Najas flexilis Slender naiad 6 • X X X X
Potamogeton amplifolius Large-leaf pondweed 7 • X X

Potamogeton friesii Fries' pondweed 8 I
Potamogeton gramineus Variable-leaf pondweed 7 • X X X X
Potamogeton illinoensis Illinois pondweed 6 • X X X

Potamogeton illinoensis X P. richardsonii llinois x clasping-leaf pondweed hybrid N/A I
Potamogeton natans Floating-leaf pondweed 5 • X

Potamogeton richardsonii Clasping-leaf pondweed 5 •
Stuckenia pectinata Sago pondweed 3 • X X X
Utricularia intermedia Flat-leaf bladderwort 9 X

Utricularia minor Small bladderwort 10 X X
Utricularia vulgaris Common bladderwort 7 • X X X X

Vallisneria americana Wild celery 6 • X X X

Eleocharis acicularis Needle spikerush 5 •

Lemna minor Lesser duckweed 5 •

•  = Located during 2003 surveys; X = Located on rake during 2016 point-intercept survey; I = Incidentally located during 2016 surveys
FL = Floating-leaf; S/E = Submergent & Emergent; FF = Free-floating

F
F

S
ub

m
er

ge
nt

E
m

er
ge

nt
F

L
S

/E



Kangaroo Lake   
Aquatic Plant Management Plan  10 

Aquatic Plants   

encountered in the point-intercept survey as well as figures depicting the sampling locations in 
which the most common species were present.  
 

 

 

Figure 3.2-1.  Littoral frequency of occurrence of aquatic plant species in the North Basin of 
Kangaroo Lake in 2024.  Data from 2024 point-intercept survey.    

 
Figure 3.2-2.  Littoral frequency of occurrence of aquatic plant species in the South Basin of 
Kangaroo Lake in 2024.  Data from 2024 point-intercept survey.    
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The 2024 point-intercept survey of the southern basin yielded 13 native species on the sampling 
rake while several other emergent or floating-leaf species were incidentally recorded.  
Muskgrasses also dominate the plant community within the southern basin with an occurrence of 
78.7% (Figure 3.2-2). Slender naiad was also common with an occurrence of 20.1%.  All other 
species were recorded with an occurrence of 3.9% or lower.  Variable-leaf pondweed was the most 
prevalent pondweed species with an occurrence of 3.9%.  Appendix B includes figures depicting 
the locations where the most common species were present on the 2024 point-intercept survey.    
 
Of the point-intercept sampling locations sampled in 2024 all were considered to be within the 
littoral zone of the lake, meaning aquatic plants were not limited by water depth anywhere in the 
lake.  Approximately 83% of the sampling locations in the south basin contained aquatic vegetation 
while 98% of sampling locations in the north basin harbored aquatic plants.  Total rake fullness 
values recorded during the survey indicate a higher aquatic plant biomass/abundance in 2016 
compared to 2024 in the south basin which is contradictory to the north basin which showed higher 
biomass in 2024 compared to 2016 (Maps 2 & 3).    
 
Muskgrasses are a genus of macroalgae of which there 
are seven species in Wisconsin (Photo 3.2-1).  
Dominance of the aquatic plant community by 
muskgrasses is common in hardwater, marl lakes like 
Kangaroo Lake, and these macroalgae have been found 
to be more competitive against vascular plants (e.g. 
pondweeds, milfoils, etc.) in lakes with higher 
concentrations of calcium carbonate in the sediment 
(Kufel & Kufel, 2002); (Wetzel, 2001). Muskgrasses 
require lakes with good water clarity, and their large 
beds help to stabilize bottom sediments. Studies have 
also shown that muskgrasses sequester phosphorus in 
the calcium carbonate incrustations which form on 
these plants, aiding in improving water quality by making the phosphorus unavailable to 
phytoplankton (Coops, 2002). Muskgrasses were abundant across water depths in both the 
northern and south basins in 2016 and 2024 and are by far the most prevalent species within the 
lake. 
 
Slender naiad was the second-most frequently encountered 
aquatic plant in 2016 and 2024 in both basins and is a 
submersed, annual plant that produces numerous seeds (Photo 
3.2-2).  Slender naiad is considered to be one of the most 
important sources of food for a number of migratory waterfowl 
species (Borman et al. 1997).  In addition, slender naiad’s 
small, condensed network of leaves provide excellent habitat 
for aquatic invertebrates.  Slender naiad is often abundant in 
hardwater lakes but can be found across a wide range of 
alkalinity.   
 

 
Photo 3.2-1.  Muskgrasses (Chara spp.  
Photo credit Onterra. 

 
Photo 3.2-2.  Slender naiad 
(Najas flexilis).  Photo credit 
Onterra. 
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Common bladderwort was encountered in both 
basins of Kangaroo Lake during the point-intercept 
surveys with littoral frequency of occurrence of 
around 3% (Figure 3.2-3 & Figure 3.2-4).  Common 
bladderwort is one of seven species of bladderwort 
that occur in Wisconsin and one of three bladderwort 
species located in Kangaroo Lake.  Bladderworts are 
a genus of carnivorous plants which produce 
bladder-like traps that are used to capture aquatic 
invertebrates.  Common bladderwort is the most 
prevalent bladderwort species in Wisconsin and can 
grow within a wide range of water quality.   
 
Comparing the littoral frequency of occurrence of aquatic plants located in the 2016 and 2024 
point-intercept surveys of the north basin shows that the occurrence of muskgrasses and small 
bladderwort showed statistically valid increases between the two surveys (Figure 3.2-3). Sago 
pondweed showed a valid decrease from 4.9% in 2016 to 0% in 2024. The occurrence of several 
other native species including slender naiad, hardstem bulrush, variable-leaf pondweed, and 
common bladderwort were not statistically different between the two surveys.   
 

 
Figure 3.2-3.  Littoral Frequency of Occurrence of aquatic plant species in North Basin of Kangaroo 
Lake.   

 
A comparison of the 2016 and 2024 data from the south basin indicates that five native species 
showed statistically valid decreases in occurrence between the two surveys while one species 

 
Photo 3.2-3.  Common bladderwort 
(Utricularia vulgaris.  Photo credit Onterra. 
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exhibited a valid increase (Figure 3.2-4).  Common bladderwort, variable-leaf pondweed, various-
leaved watermilfoil, and sago pondweed were statistically lower in 2024 while they were still 
encountered on the survey rake. Water stargrass showed a valid decrease as well and was not 
located in the 2024 survey.  Slender naiad showed no statistical change between the surveys and 
remained common in the lake at around 20% occurrence in each survey.   
 

 
Figure 3.2-4.  Littoral Frequency of Occurrence of aquatic plant species in South Basin of Kangaroo 
Lake.   

 
As discussed in the primer section, the calculations used for the Floristic Quality Index (FQI) for 
a lake’s aquatic plant community are based on the aquatic plant species that were encountered on 
the rake during the point-intercept survey and does not include incidental species.  Native aquatic 
plant species richness is the number of native aquatic plant species located in the rake during the 
point-intercept surveys.  Native species richness of 10 in the north basin and 13 in south basin falls 
below the median values for the NCHF ecoregion for lakes throughout Wisconsin (Figure 3.2-5). 
 
The average conservatism of native aquatic plants was 6.4 in the north basin and 6.0 in the south 
basin, both which exceed the median value (5.8) for lakes in the NCHF ecoregion. The 
conservatism value exceeds the statewide median value (6.3) in the north basin but not the south 
basin.  These data indicate that the north basin of Kangaroo Lake harbors a higher number of 
environmentally sensitive aquatic plant species (higher conservatism values) when compared to 
the south basin. 
 
Using Kangaroo Lake’s native aquatic plant species richness and average conservatism to calculate 
the FQI yielded values of 20.2 for the north basin and 21.6 for the south basin (Figures 3.2-5 & 
3.2-6).  The FQI values for both basins fall below the median value for lakes in the NCHF 
ecoregion and below the median value for lakes in Wisconsin.  The FQI analysis indicates that 
Kangaroo Lake’s aquatic plant community is of below average quality when compared to the 
majority of lakes within the NCHF ecoregion and most lakes throughout Wisconsin. 
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Figure 3.2-5.  North Basin Kangaroo Lake Floristic Quality Analysis.  Created using data from 
2016 & 2024 whole-lake point-intercept surveys.   

 

 

Figure 3.2-6.  South Basin Kangaroo Lake Floristic Quality Analysis.  Created using data from 
2016 & 2024 whole-lake point-intercept surveys.   

 
 



Kangaroo Lake   
Aquatic Plant Management Plan  15 

Aquatic Plants   

Lakes with diverse aquatic plant 
communities have higher resilience to 
environmental disturbances.  In addition, a 
plant community with a mosaic of species 
with differing morphological attributes 
provides zooplankton, macroinvertebrates, 
fish, and other wildlife with diverse 
structural habitat and various sources of 
food.  Species diversity is influenced by 
how evenly the plant species are distributed 
within the community. While a method for 
characterizing diversity values of fair, poor, 
etc. does not exist, lakes within the same 
ecoregion may be compared to provide an 
idea of how Kangaroo Lake’s diversity 
value ranks.  Using data collected by 
Onterra and WDNR Science Services, 
quartiles were calculated for lakes within 
the NCHF ecoregion (Figure 3.2-7).  Using 
the data collected from the 2024 point-
intercept surveys, aquatic plant diversity in 
both the north and south basins of Kangaroo Lake was shown to be low with values of 0.61 and 
0.65, respectively.  Both of these diversity values fall below the 25th percentile for lakes within the 
NCHF ecoregion and lakes throughout Wisconsin. 
 
While Kangaroo Lake contains a number of aquatic plant species, the majority of the plant 
community is comprised of just one species: muskgrasses.  One way to visualize Kangaroo Lake’s 
lower species diversity is to look at the relative occurrence of aquatic plant species.  Figure 3.2-8 
displays the relative frequency of occurrence of aquatic plant species in the north and south basin 
created from the 2024 whole-lake point-intercept surveys and illustrates the relatively uneven 
distribution of aquatic plant species within the community.  In the north basin, muskgrasses 
account for 69% of the plant community while they comprise 71% of the plant community within 
the south basin.   
 
The dominance of the plant community by a small number of aquatic plant species yields the low 
species diversity in Kangaroo Lake.  Hardwater, marl lakes like Kangaroo Lake are often 
dominated by muskgrasses which are able to outcompete other plants in these conditions.  In 
addition, the calcium carbonate encrustations which form on submersed aquatic plants make it 
difficult for certain species to photosynthesize, and only those species which can tolerate the 
calcium-rich conditions are able to persist.  The low species diversity in Kangaroo Lake is not an 
indication of degraded conditions but is the result of the naturally-occurring water quality 
conditions found in the lake. 
 
  

 
Figure 3.2-7.  Kangaroo Lake species diversity 
index.   
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North Basin 

 
South Basin 

 
Figure 3.2-8.  Relative frequency of occurrence of aquatic plant 
species in Kangaroo Lake.  Created using data from 2024 whole-
lake point-intercept surveys. 

 
Emergent & Floating-leaf Plant Communities 

In 2024, Onterra ecologists also replicated a survey aimed at mapping emergent and floating-
leaved plant communities in Kangaroo Lake.  Emergent and floating-leaf plant communities are a 
wetland community type dominated by species such as cattails, bulrushes, and water lilies.  Like 
submersed aquatic plant communities, these communities also provide valuable habitat, shelter, 
and food sources for organisms that live in and around the lake.  In addition to those functions, 
floating-leaf and emergent plant communities provide other valuable services such as erosions 
control and nutrient filtration.  These communities also lessen the force of wind and waves before 
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they reach the shoreline which serves to lessen erosion.  Their root systems also stabilize bottom 
sediments and reduce sediment resuspension.  In addition, because they often occur in near-shore 
areas, they act as a buffer against nutrients and other pollutants in runoff from upland areas. 
 
These communities are often negatively affected by recreational use and shoreland development.  
(Radomski & Goeman, Consequences of Human Lakeshore Development on Emergent and 
Floating-leaf Vegetation Abundance, 2001) found a 66% reduction in vegetation coverage on 
developed shorelands when compared to the undeveloped shorelands in Minnesota lakes.  
Furthermore, they also found a significant reduction in abundance and size of northern pike (Esox 
lucius), bluegill (Lepomis macrochirus), and pumpkinseed (Lepomis gibbosus) associated with 
these developed shorelands. 
 
Emergent and floating-leaf plant communities often recede or expand in response to changes in 
water levels.  As water levels decrease, these communities expand as water at their lakeward extent 
becomes shallower.  In contrast, these communities often recede during periods of high-water 
levels.  As the community map represents a ‘snapshot’ of the important emergent and floating-leaf 
plant communities, replications of this survey provide a valuable understanding of the dynamics 
of these communities within Kangaroo Lake.  Some lake groups choose to replicate the community 
mapping survey approximately every 10 years, or sometimes more frequently when changes are 
suspected to be occurring to the communities.   
 
Hardstem bulrush, one of Wisconsin’s largest 
sedges, is found growing along wet shorelines and 
in standing water of up to 8.0 feet (Photo 3.2-4).  
Hardstem bulrush is most often found growing 
over harder substrates but can also be found 
growing in marl or peat.   
 
Historical locations of hardstem bulrush 
populations within the south basin provided by 
Kangaroo Lake residents indicate there was 
potentially up to 175 acres of these communities 
in the early to mid-20th century.  In 2016, 
approximately 13 acres of emergent communities 
containing at least some hardstem bulrush were 
delineated, representing a 93% decrease in acreage 
from historical levels.  The KLA’s 2018 
management plan provides additional discussion about the bulrush population dynamics in the lake 
and efforts by the KLA to promote the re-establishment of this species in the south basin. 
 
Replications of the emergent and floating-leaf plant communities took place as a part of the studies 
conducted in 2024.  The 2024 survey found nearly the entirety of the north basin comprised of 
emergent and/or floating-leaf plant communities (Map 4).  Map 5 investigates the footprint of these 
communities as compared to the 2016 survey and found that most of the communities shared a 
common footprint while 24.7 acres of expansion was found since 2017 with about 1.3 acres of 
retraction of communities. 
 

 
Photo 3.2-4. Hardstem bulrush 
(Schoenoplectus acutus) community in the 
south basin of Kangaroo Lake. Photo credit 
Onterra. 
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Given the size of the south basin, relatively little of the lake’s area contains emergent or floating-
leaf plant communities.  A total of 14.2 acres of communities is present around the south basin 
with some of the larger areas present in the northern end of the basin including within a small bay 
on the northeastern portion of the lake (Map 6).  Map 7 indicates that most of the communities in 
the south basin that were identified during a 2016 survey remained present in the 2024 survey 
while a total 1.4 acres of expansion was delineated along with 1.4 acres of retraction.   
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3.3  Non-native Aquatic Plants in the Kangaroo Lake 

Eurasian watermilfoil (Myriophyllum spicatum) 

A submersed non-native aquatic plant known 
to be present within Kangaroo Lake is Eurasian 
watermilfoil (Myriophyllum spicatum) and 
recent genetic analysis confirms hybrid 
watermilfoil is present.  Eurasian watermilfoil 
is an invasive species, native to Europe, Asia 
and North Africa, that has spread to most 
counties in Wisconsin (Figure 3.3-1).  Eurasian 
watermilfoil is unique in that its primary mode 
of propagation is not by seed.  It actually 
spreads by shoot fragmentation, which has 
supported its transport between lakes via boats 
and other equipment.  In addition to its 
propagation method, EWM has two other 
competitive advantages over native aquatic 
plants: 1) it starts growing very early in the 
spring when water temperatures are too cold 
for most native plants to grow, and 2) once its 
stems reach the water surface, it sometimes 
does not stop growing like most native plants 
and instead continues to grow along the surface 
creating a canopy that blocks light from reaching native plants.   
 
Eurasian watermilfoil can create dense stands and dominate submergent communities, reducing 
important natural habitat for fish and other wildlife, and impeding recreational activities such as 
swimming, fishing, and boating.  However, in some lakes, EWM appears to integrate itself within 
the community without becoming a nuisance or having a measurable impact to the ecological 
function of the lake. 
 
Fragmentation 

It is true that EWM fragments transferred from one 
lake to another is the cause of essentially every new 
EWM population.  It is also true that EWM 
fragments are the vector of population spread within 
a lake.  Everyone has been conditioned that EWM 
fragments are bad.  But in reality, it is much more 
complex. 
 
There are two types of EWM fragments, auto-
fragments and allo-fragments.  Auto-fragmentation 
is the purposeful fragmentation of EWM for the 
purposes of asexual reproduction.  This plant has 
evolved a mechanism to increase its population in 
this manner.  The parent plant sends carbohydrate 

 
Figure 3.3-1. Spread of Eurasian watermilfoil 
within WI counties.  WDNR Data 2022, mapped 
by Onterra. 

 
Photograph 3.3-1.  EWM fragment with 
adventitious roots.  Photo credit Onterra. 



Kangaroo Lake   
Aquatic Plant Management Plan  20 

Results & Discussion – Non-native Plants   

reserves to the growing tip (apical meristem) before the fragment separates.  Also, before 
separation, the fragment will start growing root-like structures (adventitious roots, Photograph 3.3-
2).  Applying an analogy, that plant has packed its bags and is ready to endure floating around in 
the lake for a few days and then trying to grow in a new place in the lake.  This naturally happens 
in all lakes. Onterra’s experience is that there are two main events – once in late-spring and again 
towards the end of the growing season.  Allo-fragments are those fragments that break off by 
mechanical breakage by boats, wind, mechanical harvesting, etc.  These fragments have a smaller 
chance of producing a new plant – continuing with the analogy, because they did not get to pack 
their bags and have to try to make it with what they have on hand.   
 
For a new infestation, lake managers are concerned with all types of fragments.  But for an 
established population with auto fragmentations occurring naturally, a few additional allo-
fragments are insignificant to worry about from a population management perspective.  However, 
fragments of any plant species can be unwelcomed by riparians when they accumulate on their 
shoreline.   
 
Frankly, for established populations like those that exist on the Kangaroo Lake, lake managers are 
not really concerned with EWM fragments at all (either kind).  The footprint of EWM is 
everywhere conducive for the plant under the current environmental conditions.  If it is not growing 
in a part of the lake, it is not because it has never been exposed to that area.  It is because the 
conditions are not favorable at this time.  Conditions change from year to year and the footprint 
and density of EWM will also, even if unmanaged.   
 
WDNR Long-Term EWM Trends Monitoring Research Project 

Starting in 2005, WDNR Science Services began conducting annual point-intercept aquatic plant 
surveys on a set of lakes to understand how EWM populations vary over time.  This was in 
response to commonly held beliefs of the time that once EWM becomes established in a lake, its 
population would continue to increase over time.   
 
Like other aquatic plants, EWM populations are dynamic and annual changes in EWM frequency 
of occurrence have been documented in many lakes, including those that are not being actively 
managed for EWM control (no herbicide treatment or hand-harvesting program).  The data are 
clearest for unmanaged lakes in the Northern Lakes and Forests Ecoregion (NLFL) and the North 
Central Hardwood Forests Ecoregion (NCHF) (Figure 3.3-2).   
 
The results of the study clearly indicate that EWM populations in unmanaged lakes can fluctuate 
greatly between years (Figure 3.3-2).  Following initial infestation, EWM expansion was rapid on 
some lakes, but overall was variable and unpredictable (Nault 2016).  On some lakes, the EWM 
populations reached a relatively stable equilibrium whereas other lakes had more moderate year-
to-year variation.  Regional climatic factors also seem to be a driver in EWM populations, as many 
EWM populations declined in 2015 even though the lakes were at vastly different points in time 
following initial detection within the lake.  2019 also experienced record rainfall which may have 
had an impact on the EWM population indirectly through a decrease in water clarity. 
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Figure 3.3-2.  LFOO of EWM in northern ecoregions without management.  Data provided by and 
used with permission from WDNR. LFOO = littoral frequency of occurrence. 

 
Monitoring Surveys 

It is important to note that two types of surveys are discussed in the subsequent materials: 1) whole 
lake point-intercept surveys and 2) EWM mapping survey.  Overall, each survey has its strengths 
and weaknesses, which is why both are utilized in different ways as part of this project.   
 
The point-intercept survey provides a standardized way to gain quantitative information about a 
lake’s aquatic plant population through visiting predetermined locations and using a rake sampler 
to identify all the plants at each location.  The point-intercept survey can be applied at various 
scales.  Most commonly, the point-intercept survey is applied at the whole-lake scale to provide a 
lake-wide assessment of the overall plant community.    
 
While the point-intercept survey is a valuable tool to understand the overall plant population of a 
lake, it does not offer a full account (census) of where a particular species exists in the lake.  EWM 
grows high in the water column, which can cause recreation and navigation impediments.  This 
factor allows it to typically be mapped through surface observation.  During the EWM mapping 
survey, the entire littoral area of the lake is surveyed through visual observations from the boat 
(Photograph 3.3-3).  Field crews supplemented the visual survey by deploying a submersible 
camera along with periodically doing rake tows.  The EWM population is mapped using sub-meter 
GPS technology by using either 1) point-based or 2) area-based methodologies.  Large colonies 
>40 feet in diameter are mapped using polygons (areas) and are qualitatively attributed a density 
rating based upon a five-tiered scale from highly scattered to surface matting.  Point-based 
techniques were applied to AIS locations that were considered as small plant colonies (<40 feet in 
diameter), clumps of plants, or single or few plants.   
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Photograph 3.3-2.  Point-intercept survey on a Wisconsin 
lake.  Photo credit Onterra. 

Photo 3.3-3.  EWM mapping survey 
on a Wisconsin lake.  Photo credit 
Onterra. 

 
EWM population of Kangaroo Lake 

Eurasian watermilfoil (Myriophyllum spicatum; EWM) was first documented in Kangaroo Lake 
in the fall of 1994 (Photo 3.4-8).  Soon thereafter, the KLA successfully applied to be included in 
a milfoil weevil study where weevils were applied to areas of EWM in Kangaroo Lake.  The milfoil 
weevil (Euhrychiopsis lecontei) is native to Wisconsin and naturally feeds and reproduces on 
native milfoil species and it has also been shown to utilize EWM as a host.  The application of 
milfoil weevils in Kangaroo Lake was met with limited success.  Localized herbicide applications 
also occurred in 2007 and 2012 in an effort to control EWM around the causeway to prevent further 
expansion within the north basin of the lake. 
 
During a 2016 EWM mapping survey, a total 
of approximately 10.8 acres of colonized EWM 
(polygons) were delineated within Kangaroo 
Lake and a subsequent mapping survey in late-
summer 2017 found a similar EWM footprint 
(Figure 3.3-3).  Note that Figure 3.3-3 only 
accounts for EWM mapped with area-based 
methodologies (polygons) and does not 
account for occurrences mapped with point-
based methods including single or few plants, 
clumps of plants, and small plant colonies.  The 
majority of the EWM was given a density 
rating of dominant, and nearly all of the acreage 
mapped was located in the south-central 
portion of the south basin.  Many small plant 
colonies and clumps of plants were also 
mapped throughout the south basin.  An 
approximate 1-acre colony comprised mainly 

 
Figure 3.3-3.  Kangaroo Lake Colonized EWM 
Acreage.  Created using data from Onterra late-
summer EWM mapping surveys. 
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of highly dominant EWM was mapped in the north basin adjacent to the causeway, while a clump 
of EWM was located at the tip of the peninsula on the eastern side of the basin.   
 
Since creation of the 2018 Comprehensive Plan, the KLA has implemented there management 
goals and actions. This included occasional monitoring and harvesting efforts by the Nature 
Conservancy staff in the north basin of the lake. Further, KLA investigated the potential for 
contracting with professional firms to conduct manual removal efforts of EWM in the north basin 
along the causeway. It was determined that the overall costs of this technique, coupled with the 
expectations for effort were not worth implementing at the time.  
 
The EWM population was assessed as a part of the 2024 studies through a replication of the late-
summer EWM mapping survey on each basin.  The results of the survey are displayed on Map 8 
and indicate that the north basin continues to harbor a modest population confined largely to near 
the causeway while the southern basin continues to contain colonized areas in the center part of 
the basin with many clumps and small plant colonies scattered around the basin.  A total of 8.6 
acres of colonized EWM was delineated in the 2024 survey of which 7.4 acres consisted of 
scattered density and 1.2 acres of dominant density.  Overall, much of the colonized areas of EWM 
were in the same general area of the lake as past surveys have shown, although were slightly lower 
density.  The 2024 survey identified more clumps of plants and small plant colonies that the 2017 
survey in much of the southern basin (Map 9).  The EWM population in the north basin was very 
similar between the 2017 and 2024 surveys with one dominant colony along the causeway and 
minimal EWM in the rest of the basin (Map 10).  Field crews noted that many of the clumps and 
small plant colonies present in the southern basin were located on woody structures such as fish 
cribs or woody debris. 
 
Whole-lake point-intercept surveys during 2024 provide a quantitative assessment of the EWM 
population as well and indicate that the littoral frequency of occurrence is relatively low within 
each basin with 2.2% occurrence in the south basin and 0.3% in the north basin (Figures 3.2-1 & 
3.2-2).  Sampling locations where EWM was present on the survey pole in the 2024 point-intercept 
surveys are displayed within Appendix B.   
 
Future AIS Management Philosophy  

The term Best Management Practice (BMP) is often used in environmental management fields to 
represent the management option that is currently supported by that latest science and policy.  
When used in an action plan, the term can be thought of as a placeholder with anticipation of 
having an evolving definition over time.  BMPs for aquatic plant management change rapidly, as 
new information about effectiveness, non-target impacts, and risk assessment emerges.  One of the 
primary purposes of completing an APM Update is to ensure that the group’s goals and actions 
align with what is considered to be the current BMP for AIS management.  Materials included 
within the text below serve to provide an overview of current BMP’s for EWM management for 
the KLA to review and consider when creating their updated APM Plan.   
 
During the planning meeting, Onterra will outline three broad EWM population management 
perspectives for consideration, including a generic potential action plan for each (Figure 3.3-4).  
The KLA is encouraged to review the WDNR’s Strategic Analysis of Aquatic Plant Management 
(2019) in Wisconsin document which serves as an objective baseline for the KLA to weigh the 
benefits of the management strategy with the collateral impacts each management action may have 
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on the Kangaroo Lake ecosystem.  The KLA Board will also review these management 
perspectives in the context of perceived riparian stakeholder support. 
 

1. No Coordinated Active Management 
(Let Nature Take its Course)  

• Focus on education of manual removal methods for property owners 
• Lake organization does not oppose contracted efforts, but does not organize or 

pay for them 
2. Reduce EWM Population on a lake-wide level 

(Lake-Wide Population Management) 
• May include herbicide treatment strategies (risk assessment) 
• Will not eradicate EWM 
• Set triggers (thresholds) of implementation and tolerance 

3. Minimize navigation and recreation impediment 
(Nuisance Control) 

• Hand-harvesting alone is not likely able to accomplish this goal and herbicides 
or a mechanical harvester may be required 

Figure 3.3-4.  Potential EWM Management Perspectives  

 
Let Nature Take its Course: In some instances, the EWM population of a lake may plateau or 
reduce without conducting active management, as shown in the WDNR Long-Term EWM Trends 
Monitoring Research Project on Figure 3.3-1.  Some lake groups decide to periodically monitor 
the EWM population, typically through a mapping survey, but do not coordinate active 
management (e.g., hand-harvesting or herbicide treatments).  This requires that the riparians 
tolerate the conditions caused by the EWM, acknowledging that some years may be problematic 
to recreation, navigation, and aesthetics.  Individual riparians may choose to hand-remove the 
EWM within their recreational footprint, but most often the lake group chooses not to assist 
financially or with securing permits (only necessary if Diver Assisted Suction Harvest [DASH] is 
used).  In some instances, the lake group may select this management goal but also set an EWM 
population threshold or management trigger where they would revisit their management strategy 
if the population reached that level.  Said another way, the lake group would let nature take its 
course up until populations reached a certain lake-wide level or site-specific density threshold.  At 
that time, the lake group would investigate whether active management measures may be justified. 
This has been the KLA’s approach to EWM management in recent years.  
 
Lake-Wide Population Management: Some believe that there is an intrinsic responsibility to 
correct for changes in the environment that are caused by humans.  For lakes with EWM 
populations, that may be to manage the EWM population at a reduced level with the perceived 
goal to allow the system to function as it had prior to EWM establishment.  It must also be 
acknowledged that some lake managers and natural resource regulators question whether that is 
an achievable goal as management actions have unintended collateral impacts. 
 
In early EWM populations, the entire population may be targeted through hand-harvesting or spot 
treatments.  On more advanced or established populations, this may be accomplished through 
large-scale control efforts such as water-level drawdowns or whole-lake herbicide treatment 
strategies.  In areas of the state that contain highly established and prevalent EWM populations, 
lake-wide population management is often considered too aggressive by local WDNR regulators.  
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In these instances, the nuisance conditions are targeted for management and other areas are 
tolerated or avoided.   
 
Nuisance Control: Some lake groups acknowledge that the most pressing issues with the EWM 
population on their lake are reduced recreation, navigation, and aesthetics compared to before 
EWM became established in their lake.  Particularly on lakes with large EWM populations that 
may be impractical or unpopular to target on a lake-wide basis, the lake group would coordinate 
(secure permits and financially support the effort) a strategy to improve these cultural ecosystem 
services.   
 
There has been a change in preferred strategy amongst many lake managers and regulators when 
it comes to established EWM population in recent years.  Instead of chasing the entire EWM 
population with management, perhaps focusing on the areas that are causing the largest impacts 
can be more economical and cause less ecological stress.  The majority of EWM management in 
Wisconsin would be considered nuisance management, where dense areas that are causing 
navigation or recreation issues are prioritized for management and dense areas not meeting these 
criteria being left unmanaged.  Mechanical harvesting and herbicide spot treatments are most 
typically employed to reach nuisance management goals, although hand-harvesting/DASH is 
sometimes employed to target smaller areas where other management options are not applicable. 
 
Eurasian watermilfoil Management Best Management Practices 

Many times, an aquatic plant management plan is aimed at only controlling nuisance plant growth 
that has limited the recreational use of the lake, usually navigation, fishing, and swimming.  It is 
important to remember the vital benefits that native aquatic plants provide to lake users and the 
lake ecosystem, as described above.  Therefore, all aquatic plant management plans also need to 
address the enhancement and protection of the aquatic plant community.  Below are general 
descriptions of the several techniques that can be utilized to manage invasive species such as 
Eurasian watermilfoil for example.  Each alternative has benefits and limitations that are explained 
in its description.  Please note that only legal and commonly used methods are included.  
Unfortunately, there are no “silver bullets” that can completely cure all aquatic plant problems, 
which makes planning a crucial step in any aquatic plant management activity.   
 
Permits 

Many aquatic plant management regulations and rules have been set forth by the WDNR as NR 
107 and 109.  All forms of aquatic plant management require a permit including manual and 
mechanical removal.  Manual cutting and raking are exempt from the permit requirement if the 
area of plant removal is no more than 30 feet wide and any piers, boatlifts, swim rafts, and other 
recreational and water use devices are located within those 30 feet.  This action can be conducted 
up to 150 feet from shore.  Please note that a permit is needed in all instances if wild rice is to be 
removed.  Furthermore, installation of aquatic plants, even natives, requires approval from the 
WDNR.   
 
Permits are required for chemical and mechanical manipulation of native and non-native plant 
communities.  Additionally, it is important to note that local permits may also apply.  For more 
information on permit requirements, please contact the WDNR Regional Water Management 
Specialist. 
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Manual Removal (Hand-Harvesting & DASH) 

Manual removal methods include hand-pulling, raking, and hand-cutting.  Hand-pulling involves 
the manual removal of whole plants, including roots, from the area of concern and disposing them 
out of the waterbody.  Raking entails the removal of partial and whole plants from the lake by 
dragging a rake with a rope tied to it through plant beds.  Specially designed rakes are available 
from commercial sources or an asphalt rake can be used.  Hand-cutting differs from the other two 
manual methods because the entire plant is not removed, rather the plants are cut similar to mowing 
a lawn; however, Wisconsin law states that all plant fragments must be removed.   
 
Manual removal or hand-harvesting of aquatic invasive species has gained favor in recent years as 
an alternative to herbicide control programs.  Professional hand-harvesting firms can be contracted 
for these efforts and can either use basic snorkeling or scuba divers, whereas others might employ 
the use of a Diver Assisted Suction Harvest (DASH) which involves divers removing plants and 
feeding them into a suctioned hose for delivery to the deck of the harvesting vessel.  The DASH 
methodology is considered a form of mechanical harvesting and thus requires a WDNR approved 
permit.  DASH is thought to be more efficient in removing target plants than divers alone and is 
believed to limit fragmentation during the harvesting process.   
 
Contracting aquatic invasive species removal by third-party firm can cost approximately $1,500+ 
per day for traditional hand-harvesting methods whereas the costs can be closer to $2,500 when 
DASH technology is used.  Additional disposal, travel, and permitting fees may also apply. 
 
Mechanical Harvesting 

Aquatic plant harvesting is frequently 
used in Wisconsin and involves the 
cutting and removal of plants much like 
mowing and bagging a lawn.  
Harvesters are produced in many sizes 
that can cut to depths ranging from 3 to 
6 feet with cutting widths of 4 to 10 feet.  
Plant harvesting speeds vary with the 
size of the harvester, density and types 
of plants, and the distance to the off-
loading area.  Equipment requirements 
do not end with the harvester.  In 
addition to the harvester, a shore-conveyor would be required to transfer plant material from the 
harvester to a dump truck for transport to a landfill or compost site.  Furthermore, if off-loading 
sites are limited and/or the lake is large, a transport barge may be needed to move the harvested 
plants from the harvester to the shore in order to cut back on the time that the harvester spends 
traveling to the shore conveyor.  Some lake organizations contract to have nuisance plants 
harvested, while others choose to purchase their own equipment.  If the latter route is chosen, it is 
especially important for the lake group to be very organized and realize that there is a great deal 
of work and expense involved with the purchase, operation, maintenance, and storage of an aquatic 
plant harvester.  In either case, planning is very important to minimize environmental effects and 
maximize benefits. 
 

 
Photograph 3.3-4.  Mechanical harvester. 
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Equipment costs vary with the size and features of the harvester, but in general, standard harvesters 
range between $45,000 and $100,000.  Larger harvesters or stainless-steel models may cost as 
much as $200,000.  Shore conveyors cost approximately $20,000 and trailers range from $7,000 
to $20,000.  Storage, maintenance, insurance, and operator salaries vary greatly. 
 
Herbicide Treatment 

The use of herbicides to control aquatic 
plants and algae is a technique that is 
widely used by lake managers.  
Traditionally, herbicides were used to 
control nuisance levels of aquatic plants 
and algae that interfere with navigation 
and recreation.  While this practice still 
takes place in many parts of Wisconsin, 
the use of herbicides to control aquatic 
invasive species is becoming more 
prevalent.  Resource managers employ 
strategic management techniques 
towards aquatic invasive species, with 
the objective of reducing the target 
plant’s population over time; and an overarching goal of attaining long-term ecological restoration.  
For submergent vegetation, this largely consists of implementing control strategies early in the 
growing season; either as spatially-targeted, small-scale spot treatments or low-dose, large-scale 
(whole lake) treatments.  Emergent species are targeted with foliar applications at strategic times 
of the year when the target plant is more likely to absorb the herbicide. 
 
While there are approximately 300 herbicides registered for terrestrial use in the United States, 
only 13 active ingredients can be applied into or near aquatic systems.  All aquatic herbicides must 
be applied in accordance with the product’s US Environmental Protection Agency (EPA) approved 
label.  There are numerous formulations and brands of aquatic herbicides and an extensive list can 
be found in Appendix F of (Gettys, 2009). 
 
Applying herbicides in the aquatic environment requires special considerations compared with 
terrestrial applications.  WDNR administrative code states that a permit is required if, “you are 
standing in socks and they get wet.”  In these situations, the herbicide application needs to be 
completed by an applicator licensed with the Wisconsin Department of Agriculture, Trade and 
Consumer Protection.  All herbicide applications conducted under the ordinary high-water mark 
require herbicides specifically labeled by the United States Environmental Protection Agency. 
 
Aquatic herbicides can be classified in many ways.  Organization of this section follows 
Netherland (2009) in which mode of action (i.e., how the herbicide works) and application 
techniques (i.e., foliar or submersed treatment) group the aquatic herbicides.  The arguably clearest 
division amongst aquatic herbicides is their general mode of action and fall into two basic 
categories: 
 

1. Contact herbicides act by causing extensive cellular damage, but usually do not affect the 
areas that were not in contact with the chemical.  This allows them to work much faster, 

 
Photograph 3.3-5.  Liquid herbicide application.  
Photo credit: Amy Kay, Clarke. 
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but in some plants does not result in a sustained effect because the root crowns, roots, or 
rhizomes are not killed. 

2. Systemic herbicides act slower than contact herbicides, being transported throughout the 
entire plant and disrupting biochemical pathways which often result in complete 
mortality. 
 

Both types are commonly used throughout Wisconsin with varying degrees of success.  The use 
of herbicides is potentially hazardous to both the applicator and the environment, so all lake 
organizations should seek consultation and/or services from professional applicators with training 
and experience in aquatic herbicide use.   
 
Herbicides that target submersed plant species are directly applied to the water, either as a liquid 
or an encapsulated granular formulation.  Factors such as water depth, water flow, treatment area 
size, and plant density work to reduce herbicide concentration within aquatic systems.  
Understanding concentration and exposure times are important considerations for aquatic 
herbicides.  Successful control of the target plant is achieved when it is exposed to a lethal 
concentration of the herbicide for a specific duration of time.  Much information has been gathered 
in recent years, largely as a result of an ongoing cooperative research project between the 
Wisconsin Department of Natural Resources, US Army Corps of Engineers Research and 
Development Center, and private consultants (including Onterra).  This research couples 
quantitative aquatic plant monitoring with field-collected herbicide concentration data to evaluate 
efficacy and selectivity of control strategies implemented on a subset of Wisconsin lakes and 
flowages.  Based on their preliminary findings, lake managers have adopted two main treatment 
strategies: 1) whole-lake treatments, and 2) spot treatments. 
 
Spot treatments are a type of control strategy where the herbicide is applied to a specific area 
(treatment site) such that when it dilutes from that area, its concentrations are insufficient to cause 
significant affects outside of that area.  Spot treatments typically rely on a short exposure time 
(often hours) to cause mortality and therefore are applied at a much higher herbicide concentration 
than whole-lake treatments.  This has been the strategy historically used on most Wisconsin 
systems.   
 
Whole-lake treatments are those where the herbicide is applied to specific sites, but when the 
herbicide reaches equilibrium within the entire volume of water (entire lake, lake basin, or within 
the epilimnion of the lake or lake basin); it is at a concentration that is sufficient to cause mortality 
to the target plant within that entire lake or basin.  The application rate of a whole-lake treatment 
is dictated by the volume of water in which the herbicide will reach equilibrium.  Because exposure 
time is so much longer, target herbicide levels for whole-lake treatments are significantly less than 
for spot treatments.  
 
ProcellaCOR™ (florpyrauxifen-benzyl) has been the state’s most popular herbicide for EWM 
management in recent years. The active ingredient florpyrauxifen-benzyl is sold exclusively by 
SePRO under the tradename ProcellaCOR™.  This herbicide has largely been used in spot 
treatment scenarios but has recently been adopted as a whole-lake treatment option on a number 
of Wisconsin lakes. Lake managers continue to learn how to successfully implement this form of 
treatment after being registered for use in Wisconsin in 2019.  
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Herbicide application charges vary greatly between $400 and $1,500 per acre depending on the 
chemical used, who applies it, permitting procedures, and the size/depth of the treatment area. 
 
Biological Controls 

There are many insects, fish and pathogens within the United States that are used as biological 
controls for aquatic macrophytes. Wisconsin, along with many other states, is currently 
experiencing the expansion of lakes infested with Eurasian watermilfoil and as a result has 
supported the experimentation and use of the milfoil weevil (Euhrychiopsis lecontei) within its 
lakes.  The milfoil weevil is a native weevil that has shown potential in reducing Eurasian 
watermilfoil stands in Wisconsin, Washington, Vermont, and other states.  Research is currently 
being conducted to discover the best situations for the use of the insect in battling Eurasian 
watermilfoil.  Milfoil weevils are not currently available for purchase.  Some lake groups have 
investigated rearing weevils on their own.  Groups may measure for weevil population density in 
the lake or document weevil herbivory impacts to EWM.  A manual that is authored by Golden 
Sands RC&D, and is referenced by WDNR, explains weevil biocontrol considerations for 
Wisconsin Lakes (Golden Sands, 2017).   
 
Giant Reed (Phragmites australis subsp. australis) 

Giant reed (Phragmites australis subsp. 
australis) is a non-native perennial grass 
that can grow up to 20’ tall (Photo 3.3-6).  
Its seeds are easily dispersed by wind and 
water, and it also spreads by rhizome 
“runners” or fragments.  Once introduced, it 
can take over rapidly, creating dense stands 
that outcompete native plants.  Invasive 
Phragmites can alter wetland hydrology, 
increase fire hazard potential, and degrade 
wildlife habitat due to its dense growth and 
monoculture tendency (USDA-NRCS 
2012).   
 
Suspected occurrences of giant reed were 
observed by Onterra ecologists in two 
locations around the margin of the south 
basin of Kangaroo Lake during the 
completion of the emergent/floating-leaf 
community mapping survey in August 
2024.  A specimen was collected from the 
area depicted in photograph 3.3-6 and later vouchered and sent to the UWSP herbarium for 
verification. The voucher specimen was confirmed as giant reed by Dr, Freckmann at the UWSP 
herbarium. A second location of suspected giant reed was observed a short distance down the 
Heins Creek outlet; however, the area was not accessible for further evaluation.  
 
Because this species has the capacity to displace the valuable wetland plants along the exposed 
shorelines, some groups choose to manage the species by cutting and bagging the seed heads and 
applying herbicide to the cut ends.  This management strategy is most effective when completed 

  

Photo 3.3-6.  Giant reed along the shorelines of 
Kangaroo lake. Photo credit Onterra. 
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in late summer or early fall when the plant is actively storing sugars and carbohydrates in its root 
system in preparation for over-wintering.  A permit issued by the WDNR would be needed to place 
herbicide on plants that are located within the water. 
 
Pink Water lily (Nymphaea pubescens) 

The most abundant floating-leaf vegetation in 
Kangaroo Lake is spatterdock followed by white-
water lily.  Spatterdock leaves are divided by a round 
lobed sinus and adorns a yellow flower, whereas 
white-water lily has a pointed sinus with a showy 
white flower.  During the 2024 community mapping 
survey, Onterra ecologists verified the presence of a 
horticultural variety of white-water lily with pink 
flowers (Nymphaea odorata var. rosea) within a bay 
on the northeast side of the south basin, (Photo 3.3-7, 
Map 6).  This ornamental variety has demonstrated 
overwintering capacity in other Wisconsin 
waterbodies.  In some lakes, the pink waterlily can 
cross pollinate with white water lily and act 
invasively.  
 
Management of this species on a small scale as is 
present in Kangaroo Lake is through the complete 
removal of all plant biomass including root structures. 
 
 
 
 

 
Photograph 3.3-7.  The non-native pink 
water lily in Kangaroo Lake.  Photo credit 
Onterra - 2024. 



Kangaroo Lake   
Aquatic Plant Management Plan  31 

Summary & Conclusions   

4.0  SUMMARY & CONCLUSIONS 

Aquatic plant monitoring studies conducted during 2024 as a part of this project indicate that there 
were some differences to the composition of the aquatic plant population within the system.  While 
some species may be statistically different between the two surveys, there is not enough data for 
determining trends and additional replications of the point-intercept survey in the future would 
allow for a better understanding of whether changes are occurring. Based on the floristic quality 
analysis, the aquatic plant community in each basin is of somewhat below average quality, largely 
as a result of relatively low species richness.  Both basins have low diversity of aquatic plants as 
well and are dominated by muskgrasses.  The aquatic plant populations within the lake aligns with 
expectations of other similar ‘marl’ lakes which are dominated by muskgrasses and often have low 
species richness.  
 
Replications of the emergent and floating-leaf plant communities indicated an overall increase in 
colonial acreage of these species in the north basin compared to the previous survey in 2016 while 
the footprint of these communities was nearly identical within the southern basin.  While some 
expansion of species including hardstem bulrush may have occurred in the north basin, no 
significant expansion or retraction was noted within the southern basin.   
 
Monitoring of the Eurasian watermilfoil population indicates that the population in the north basin 
was essentially the same as it was the last time it was monitored during 2016-2017.  The overall 
footprint of EWM in the southern basin was similar in 2024 compared to previous mapping surveys 
although more clumps and small plant colonies were located in 2024.  At current, the EWM 
population is not causing significant impacts to recreational use of the lake nor upsetting the lakes 
ecology.  The KLA will revisit their EWM monitoring and management goals as a part of this 
project and the resulting Plan will be included in section 5.0 below. 
 
The 2024 studies indicated the presence of two non-native species not previously documented in 
the lake ecosystem: pink water lily and giant reed.  KLA has created an action plan to address the 
potentially high invasive occurrences of giant reed around the lake through working with local 
partners to manage or eliminate from the lakeshore.  
 
The KLA supports a local ordinance adopted by the Towns of Jacksonport and Baileys Harbor 
which prohibits boats with artificial wake enhancement in relation to meeting a management goal 
to protect and enhance native aquatic plant populations in the lake.  
 



Kangaroo Lake   
Aquatic Plant Management Plan  32 

Implementation Plan   

5.0  IMPLEMENTATION PLAN 

The KLA’s Comprehensive Management Plan was finalized in December 2018. The objective of 
the KLA’s 2024-2025 Aquatic Plant Management Planning (APM Plan) project was to revisit the 
aquatic plant-related goals and actions of the 2018 Plan and adjust them as appropriate based upon 
current best management practices (BMPs), the lessons learned during the years since the last plan 
was developed, and the information gathered during the Onterra studies completed in 2024. The 
KLA continues to follow the remaining goals outlined in the 2018 Lake Management Plan for 
which the management goals and actions are compiled within the table below. 
 

Goal 1: Maintain current water quality conditions. 

Action: 
Continue monitoring of Kangaroo Lakes’ water quality through the WDNR Citizens Lake 
Monitoring Network (CLMN). 

Action: 
Continue monitoring of Peil Creek water quality through the WDNR Water Action 
Volunteers (WAV) Program. 

Action: 
Preserve natural and restore highly developed shoreland areas on Kangaroo Lake to 
improve habitat, reduce erosion, and protect water quality. 

Action: 
Preserve natural land cover within the Kangaroo Lake watershed beyond the immediate 
shoreland zone. 

Goal 2: Control Existing Aquatic Invasive Species and Prevent New Introductions and Spread 
from Kangaroo Lake 

Action: 
Conduct periodic, lake-wide professional vegetation monitoring in the south basin of 
Kangaroo Lake. 

Action: 
Continue annual monitoring and hand-removal of EWM within the north basin of 
Kangaroo Lake 

Action: 
Investigate feasibility of implementing diver-assisted suction harvesting (DASH) system 
to control dominant colony of EWM in north basin of Kangaroo Lake. 

Action: 
Investigate implementing annual, volunteer-based monitoring of Kangaroo Lake’s zebra 
mussel population following established WDNR/UW-Extension protocols. 

Action: Initiate aquatic invasive species rapid response plan upon discovery of new infestation. 

Goal 3: Protect and Enhance Native Aquatic Plant Communities in Kangaroo Lake 

Action: 
Protect and enhance the hardstem bulrush (Schoenoplectus acutus) population in the 
south basin of Kangaroo Lake. 

Action: 
Conduct periodic, professional monitoring of the emergent and floating-leaf aquatic plant 
communities within the south basin of Kangaroo Lake. 

Goal 4: Assure and Enhance the Communication and Outreach of the Kangaroo Lake 
Association with Lake Stakeholders 

Action: 
Promote stakeholder involvement, inform stakeholders on various lake issues, as well as 
the quality of life on Kangaroo Lake. 

Action: 
Enhance the KLA’s involvement with other entities that manage aspects of Kangaroo 
Lake. 

Goal 5: Enhance the Fishery of Kangaroo Lake 

Action: 
Develop a Kangaroo Lake Fisheries Committee to work with WDNR fisheries managers 
to enhance the fishery of Kangaroo Lake 

 

Figure 5.0-1.  Management Goals & Actions from the 2018 Kangaroo Lake Management Plan.   
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The Implementation Plan presented below was created through the collaborative efforts of the 
Kangaroo Lake Association (KLA) Board of Directors, ecologist/planners from Onterra, and 
WDNR staff. It represents the path the KLA will follow in order to meet their lake management 
goals. The goals detailed within the plan are realistic and based upon the findings of the studies 
completed in conjunction with this planning project and the needs of the Kangaroo Lake 
stakeholders as portrayed by the members of the KLA Board of Directors and numerous 
communications between Board members and the lake stakeholders.  The Implementation Plan is 
a living document in that it will be under constant review and adjustment depending on the 
condition of the lake, the availability of funds, level of volunteer involvement, and the needs of 
the stakeholders. 
 
As a part of the 2024-2025 Aquatic Plant Management Plan update project, the KLA specifically 
considered updates to Management Goals #2 and #3 from the Comprehensive Plan (Table 5.0-1).  
All other management goals from the 2018 Comp Plan remain in place and were not considered 
for updating or modification during the 2024-2025 APM update project. During the spring 2025 
planning meeting with the KLA Board, these goals were evaluated for renewal along with each of 
the corresponding actions. The KLA partnered with The Nature Conservancy in implementing the 
action from the 2018 Plan to monitor and manually remove EWM in the north basin. On one or 
more occasions since 2018, TNC staff conducted manual removal efforts in the north basin, 
primarily targeting isolated plants outside of the main colony along the Count Road E causeway.  
EWM showed no signs of population expansion during this timeframe, resulting in KLA deciding 
to consider this former action complete and not necessary for continuation at this time.  KLA also 
completed the former action to investigate the feasibility of conducting contracted DASH removal 
of the EWM in the north basin along the causeway. KLA obtained cost estimates from qualified 
contractors and determined that the costs of enacting this management did not align with the 
anticipated results.  Since the EWM colony in question did not show signs of expansion during 
this study, this action was considered complete and not warranting continuation. KLA completed 
the former action to monitor zebra mussel population in Kangaroo Lake. After discussion, it was 
determined that continuing this action had little value in terms of information gained or 
implications in managing the lake, so it is considered complete and no longer an ongoing action.  
 
The following text displays the KLA’s resulting APM Plan complete with updated descriptions 
and action steps. 
 

Management Goal 2: Control Existing Aquatic Invasive Species and 
Prevent New Introductions and Spread from Kangaroo Lake 

 
Management Goal 2 is retained from the 2018 Plan, but the subsequent actions listed below have 
been modified with some actions removed, retained, or added anew.  

 
Management 

Action: 
Conduct periodic, lake-wide professional vegetation monitoring in the south 
basin of Kangaroo Lake. 

Timeframe: 
Point-Intercept Survey every 5 years or during future plan updates, 
Community Mapping Survey every 10 years 

Facilitator: KLA Board of Directors 
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Description: This management action is retained from the 2018 Plan and discusses continued 
monitoring of EWM and native aquatic plants within the south basin of 
Kangaroo Lake.  
 
The whole-lake point-intercept surveys completed on Kangaroo Lake found 
that the EWM population in the south basin is relatively small with a littoral 
frequency of occurrence of 2.2%. Quantitative and qualitative EWM 
monitoring surveys that took place during this project indicated little change in 
the footprint of the EWM population compared to the last monitoring surveys 
in 2016-2017. The EWM population has not shown signs of significant 
expansion within either basin of the lake and poses little to no impact on 
recreational uses. Therefore, active EWM population management is not being 
considered by the KLA currently.  
 
While it is believed it is unlikely that the EWM population will expand to levels 
which will impart negative ecological and/or recreational impacts to Kangaroo 
Lake, the KLA would like to continue periodic monitoring of the EWM 
population over time.  
 
The KLA will monitor the EWM population in the south basin by having 
professional whole-lake point-intercept surveys completed approximately once 
every five years or with each future APM or Comprehensive Lake Management 
Plan update. These surveys allow for a quantitative measure of EWM within 
the lake (littoral frequency of occurrence).  If the EWM population is found to 
have increased significantly, management strategies can be discussed and 
considered.  Further, to retain eligibility for potential AIS control grants in the 
future, having a point-intercept survey from within the past five years is 
required. 
 
In addition, information regarding the south basin’s native aquatic plant 
community can also be gathered to assess its overall health. Comparative point-
intercept surveys showed some differences in the occurrence of several native 
species; however, not enough data is available to determine if a trend is 
occurring. Future replications of the point-intercept survey data will allow for 
understanding whether any negative or positive trends are occurring on the 
system.  
 
The costs of this survey would be eligible for a WDNR Surface Water Grant, 
which has an application deadline of November 15 of each year, with intent 
materials being due 60 days prior (September 15).  
 
In addition to completing a whole-lake point-intercept survey, an emergent and 
floating-leaf aquatic plant mapping survey would be completed on the south 
basin once every 10 years. Details of this survey are included in a separate 
management action under management goal #3.   
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Management 
Action: 

Initiate aquatic invasive species rapid response plan upon discovery of new 
infestation 

Timeframe: Initiate upon invasive species discovery 

Facilitator: KLA Board of Directors 

Description: This action is retained from the 2018 Plan with an updated description. In the 
event that a new aquatic invasive species such as curly-leaf pondweed or starry 
stonewort is located by Kangaroo Lake users, the areas should be marked with 
a small buoy or GPS and the KLA should contact resource managers (WDNR) 
immediately.  The areas marked would serve as focus areas for professional 
ecologists and those areas would be surveyed by professionals during the 
plant’s peak growth phase.  The results of this initial survey would then be used 
to develop control strategies.  Curly-leaf pondweed populations are found in 
nearby Lake Michigan and Clark Lake and starry stonewort is widespread in 
near-shore areas of the Door peninsula.  The KLA will educate their 
membership on how to identify invasive plants so that they can recognize 
potential occurrences while recreating on Kangaroo Lake. 

 
Management Action: Investigate means by which to enhance AIS introduction prevention 

measures at public access locations 

Timeframe: Initiate 2025 

Facilitator: KLA Board of Directors 

Description: This action was developed as a part of the APM Plan update. The KLA 
continues to be wary of the potential for additional AIS to be introduced 
into the lake and has identified the public boat landing access points as 
the primary pathway for introduction of AIS. An example of a known 
AIS in the region that KLA seeks to prevent introduction into Kangaroo 
Lake is starry stonewort (Nitellopis obtusa). Starry stonewort is known 
to be present in many near-shore areas of Lake Michigan and the 
Sturgeon Bay channel. This species has been introduced to several 
inland lakes in recent years and has shown invasive growth in some 
cases. This species may do well in lakes like Kangaroo Lake that are 
dominated by native macroalgae such as muskgrasses or stoneworts.   
 
KLA has considered the WDNR’s Clean Boat Clean Waters (CBCW) 
program in the past but found obtaining sufficient volunteerism to 
participate in the program was difficult. The KLA plans to enhance their 
AIS prevention strategy by increasing preventative measures at public 
access locations. KLA will evaluate the applicability for installation of 
boat cleaning stations, video surveillance (ILIDS), volunteer inspector 
presence, AIS signage, or other means of prevention. KLA will contact 
their local WDNR AIS coordinator for direction and informative 
resources in order to meet this objective.  
 
KLA will include information about AIS preventative measures within 
their educational materials shared with stakeholders as a component of 
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their existing Management Plan Goal #4 (Assure and Enhance the 
Communication and Outreach of the KLA with Lake stakeholders). 
 

 
Management Action: Monitor for and manage non-native giant reed (Phragmites australis) 

populations around Kangaroo Lake’s immediate shoreline 

Timeframe: Initiate 2025 

Facilitator: KLA Board of Directors 

Description: Giant reed, a particularly invasive shoreland and terrestrial plant, was 
positively identified from one location on the southwest shores of the 
south basin of Kangaroo Lake during the 2024 studies. Another 
suspected location in the outlet stream requires further investigation to 
confirm its identification.   
 
The KLA will work with local professional partners to initiate a control 
plan beginning in 2025 for the confirmed occurrence of giant reed. The 
KLA would like to strive to eradicate the giant reed occurrences along 
the Kangaroo Lake shores in an effort to prohibit this species from 
spreading.  
 
Area partners that can provide valuable services in monitoring and 
controlling giant reed include the Door County Invasive Species Team 
(DCIST) and the Door County Land and Water Conservation 
Department. KLA will contact these entities during 2025 to address the 
giant reed population around the margins of Kangaroo Lake including 
conducting further investigations of the suspected giant reed occurrence 
a short distance downstream of the lake within Heins Creek.  
 
Spatial data of the giant reed occurrences identified during the 2024 
studies will be provided to the KLA and local partners to aid in the 
control efforts. 
 
KLA encourages local property owners to monitor for this species on 
their frontages and remove any occurrences. Suspected giant reed 
occurrences may be shared with KLA for follow up instructions on 
confirming its identification and control options. 
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Management Goal 3: Protect and Enhance Native Aquatic Plant 
Communities in Kangaroo Lake 

 
Management Goal 3 is retained from the 2018 Plan, but the subsequent actions listed below have 
been modified 
 

Management 
Action: 

Protect and enhance the hardstem bulrush (Schoenoplectus acutus) 
population in the south basin of Kangaroo Lake. 

Timeframe: Ongoing 

Facilitator:  KLA Board of Directors 

Description: This action is retained from the 2018 Plan. Anecdotal reports from 
long-term residents indicate that the south basin of Kangaroo Lake 
historically supported a larger population of hardstem bulrush. It is 
estimated that there was potentially up to 175 acres of hardstem bulrush 
in the south basin in the early to mid-20th century.  However, since the 
mid-20th century the hardstem population has been in decline with 
approximately 13 acres remaining in 2017, representing a 93% 
reduction in acreage from historical levels. Replication of an emergent 
and floating-leaf community mapping survey during 2024 indicates 
little overall change in the footprint of these communities in the south 
basin over the past eight years since their extents were last 
professionally delineated.  
 
Recognizing the importance hardstem bulrush communities provide to 
the lake in terms of habitat and sediment/shoreland stabilization, the 
KLA has already undertaken several efforts to protect what remains of 
the hardstem bulrush population and restore areas of hardstem bulrush 
that were lost. These activities are detailed within the 2018 Comp Plan.  
 
The KLA would like to continue their investigations into the 
establishment of hardstem bulrush plants in the south basin of 
Kangaroo Lake.   
 
To continue this hardstem bulrush reestablishment project, the KLA 
will investigate creating an online website or database which lists 
current lake riparians who are participating in the program and provide 
information for property owners who may be interested. Participants 
can also provide monitoring data about their plantings which will 
provide information on whether the plantings are expanding and the 
success/failure of long-term reestablishment. As is discussed further in 
this section, the KLA will continue to educate KLA property owners 
on the importance of the hardstem bulrush population and how to 
protect it. In addition, the subsequent management action discusses 
future professional monitoring of the hardstem bulrush population in 
the south basin. 
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Implementation Plan   

Management 
Action: 

Conduct periodic, professional monitoring of the emergent and floating-
leaf aquatic plant communities within the south basin of Kangaroo Lake 

Timeframe: Ongoing 

Facilitator:  KLA Board of Directors 

Description: This action is retained from the KLA’s 2018 Plan. The KLA plans to 
conduct an emergent and floating-leaf aquatic plant community 
mapping survey in the south basin once approximately every 10 years.   
 
Like in 2016 and 2024, this survey would delineate the margins of 
floating-leaf (e.g., water lilies) and emergent (e.g., cattails, bulrushes) 
plant species using GPS technology (preferably sub-meter accuracy) as 
well as document the primary species present within each community. 
Changes in the footprint of these communities can be strong and early 
indicators of environmental perturbation as well as provide information 
regarding various habitat types within the system.   
 
Given the decline in the hardstem bulrush population within the south 
basin, this survey would provide further insight into the dynamics of the 
hardstem bulrush population and identify areas that may need additional 
protection. 
 
This survey also provides utility in monitoring shoreland invasive 
species such as giant reed, narrow-leaf cattail, or purple loosestrife.  
 
The costs of this survey would be eligible for a Surface Water Grant, 
which has an application deadline of November 15 of each year, with 
intent materials being due 60 days prior (September 15). 
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Implementation Plan   

Table 5.0-1  Management Partner List. 
Partner Contact Person Role Contact Basis 

Door County 
Soil and Water 
Conservation 
Department 

County Conservationist (Greg Coulthurst 
920-746-2214  

swcd@co.door.wi.us  

Oversees 
conservation for land 
and water projects in 

Door County. 

Can aid with 
conservation plans, 
shoreland restorations, 
and habitat 
improvements.  

Door County 
Invasive 

Species Team 
(DCIST) 

Contact 
920-746-5955 

dcist1@gmail.com 

Invasive species 
topics 

Provide education, 
control, and 
information about 
invasive species. 

Door County 
Land Trust 

Executive Director 
Emily Wood 

ewood@doorcountylandtrust.org 

Manages natural 
areas in Door County 

including Heins 
Creek Nature 

Preserve 

Assist with invasive 
species documentation 
or management and 
preservation topics. 

Town of 
Baileys Harbor 

Town Clerk 
Haley Adams 
920.839.9509 

admin@baileysharborwi.gov 

Most of Kangaroo 
Lake falls within the 

Town of Baileys 
Harbor. 

Town staff may be 
contacted regarding 
ordinance reviews or 
questions, and for 
information on 
community events 

Town of 
Jacksonport 

Town Clerk-Treasurer 
Colleen Huberty 

jtownclerk@jportfd.com 

Part of Kangaroo 
Lake falls within the 
Town of Jacksonport 

Town staff may be 
contacted regarding 
ordinance reviews or 

questions, and for 
information on 

community events 

Wisconsin 
Lakes 

General staff 
(800.542.5253) 

Facilitates education, 
networking and 
assistance on all 
matters. 

Reps can assist on 
education and outreach 

materials 

The Nature 
Conservancy 

Contact 
920-743-8695 

wisconsin@tnc.org 

The TNC manages the 
Kangaroo Lake 
Preserve surrounding 
most of the north 
basin. 

Conservation topics, 
partner on habitat 

improvements, 
restorations 

Wisconsin 
Department of 

Natural 
Resources 

Fisheries Biologist: 
Logan Sikora 

Logan.sikora@wisconsin.gov 
(920-559-9329) 

 

Manages the fish 
populations and fish 
habitat enhancement 

efforts. 

Stocking activities, 
scheduled surveys, 
survey results, 
volunteer opportunities 
for improving fishery. 

Water Resource Mngmt Specialist 
(Claire Hetzel) 
920-717-8386 

Claire.hetzel@wisconsin.gov 

Oversees 
management plans, 

grants, all lake 
activities. 

Information on 
updating a lake 
management plan, 
submitting grants & 
permits, and general 
lake issues.  CLMN 
program contact. 

Environmental Grant Specialist 
(WDNR -Currently Vacant) 

 

Oversees financial 
aspects of grants. 

Information on grant 
financials and 
reimbursement, CBCW 
grant applications. 

AIS Regional Coordinator 
Amanda Smith 
920-883-5041 

Amanda.smith@wisconsin.gov  

Oversees local AIS 
monitoring and 

prevention. 

AIS training and ID, 
AIS monitoring 
techniques.  
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Basemap: ESRI
Hydro: WDNR, Digitized by Onterra
Aquatic Plant Survey: Onterra, 2024
Map date: November 12, 2024 - RMF

Legend
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Emergent
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815 Prosper Road
De Pere, WI  54115

920.338.8860
www.onterra-eco.com

Note: Species within lettered and numbered communities can be found in the table on the subsequent page
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Project Location in Wisconsin

Survey Results: (August 12, 2024)



Emergent Species 1 Species 2 Species 3 Acres

A Cattail sp. 1.03

B Cattail sp. Common reed Hardstem bulrush 0.93

C Cattail sp. Hardstem bulrush 1.53

D Common reed Cattail sp. 0.17

E Common reed Cattail sp. 0.26

F Hardstem bulrush 138.61

G Hardstem bulrush Cattail sp. 2.89

H Hardstem bulrush Cattail sp. Common reed 1.39

I Hardstem bulrush Cattail sp. 0.05

J Hardstem bulrush Common reed 1.47

K Hardstem bulrush Creeping spikerush 0.66

L Hardstem bulrush Misc. Wetland Species 0.12

M Sedge sp. (Unknown 1) Arrowhead sp. (sterile) 0.01

N Wild rice sp. 0.36

Floating-leaf Species 1 Species 2 Species 3 Acres

O Spatterdock White water lily 1.89

P Spatterdock 1.65

Q Spatterdock White water lily 3.56

R White water lily 1.19

S White water lily Spatterdock 2.13

Floating-leaf & Emergent Species 1 Species 2 Species 3 Species 4 Species 5 Species 6 Acres

T Cattail sp. Hardstem bulrush White water lily 0.14

U Cattail sp. Hardstem bulrush White water lily 0.10

V Cattail sp. White water lily Sedge sp. (Unknown 1) Bur-reed sp. (Unknown 1) 0.03

W Hardstem bulrush White water lily Cattail sp. 0.98

X Hardstem bulrush Spatterdock 19.35

Y Hardstem bulrush Spatterdock White water lily 5.57

Z Hardstem bulrush Spatterdock Creeping spikerush White water lily 2.21

AA Hardstem bulrush White water lily 1.07

AB Hardstem bulrush White water lily Spatterdock 0.44

AC Spatterdock Wild rice sp. Hardstem bulrush Creeping spikerush 0.05

AD Spatterdock Hardstem bulrush 0.28

AE Spatterdock White water lily Wild rice sp. Hardstem bulrush Creeping spikerush Arrowhead sp. (sterile 0.35

AF Spatterdock White water lily Hardstem bulrush 0.62

AG White water lily Hardstem bulrush 0.91

AH White water lily Spatterdock Arrowhead sp. (sterile Wild rice sp. Cattail sp. 0.60

AI White water lily Spatterdock Hardstem bulrush 2.30

Emergent Species 1

1 Common Reed

2 Hardstem bulrush

3 Northern blue flag

Floating-leaf Species 1

4 Spatterdock

5 White water lily

Floating-leaf & Emergent Species 1 Species 2

6 Hardstem bulrush Spatterdock

Kangaroo Lake - North Basin - 2024 Emergent & Floating-Leaf Plant Species 
Corresponding Community Polygons and Points are displayed on Kangaroo Lake - Map4

Large Plant Community (Polygons)

Small Plant Community (Points)

Bolded species were the most abundant in the community while not bolded species were simply present; Scientific names can be found in the species list in Table 3.2-1 
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Map 5
Kangaroo LakeDoor County, Wisconsin

Change in Aquatic Plant 
Communities Extents

Legend
Survey Results: (August 26, 2016 vs August 12, 2024)

Large Plant Communities
Expanded
Retracted
Same
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Project Location in Wisconsin

Sources
Basemap: ESRI
Hydro: WDNR, Digitized by Onterra
Aquatic Plant Surveys: Onterra
Map date: December 17, 2024 - RMF
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Map 6
Kangaroo Lake Door County, Wisconsin
Aquatic Plant 
Communities

Sources
Basemap: ESRI
Hydro: WDNR, Digitized by Onterra
Aquatic Plant Survey: Onterra, 2024
Map date: November 19, 2024 - RMF

Legend
Survey Results (August 13, 2024)
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Emergent Species 1 Species 2 Species 3 Species 4 Species 5 Acres

AJ Hardstem bulrush 4.15
AK Hardstem bulrush Cattail sp. 1.53
AL Hardstem bulrush Softstem bulrush 0.21
AM Hardstem bulrush Common arrowhead 0.60
AN Hardstem bulrush Soft rush Three-square rush 1.67
AO Hardstem bulrush Three-square rush 1.49
AP Hardstem bulrush Wild rice sp. Soft rush 0.11
AQ Hardstem bulrush Wild rice sp. 0.40
AR Three-square rush 0.16
AT Three-square rush Creeping spikerush Soft rush 0.08
AU Three-square rush Hardstem bulrush 0.79

Floating-leaf Species 1 Species 2 Species 3 Species 4 Species 5 Acres

AV Spatterdock 0.15
AW Spatterdock White water lily 1.26

Floating-leaf & Emergent Species 1 Species 2 Species 3 Species 4 Species 5 Acres

AX Cattail sp. Spatterdock White water lily Hardstem bulrush Misc. Wetland Species 1.63

Emergent Species 1 Species 2

7 Common arrowhead
8 Hardstem bulrush
9 Hardstem bulrush Giant Reed
10 Hardstem bulrush Three-square rush
11 Northern blue flag
12 Sedge sp. (sterile)
13 Soft rush
14 Soft rush Three-square rush
15 Three-square rush
16 Three-square rush Hardstem bulrush
17 Three-square rush Iris spp.

Floating-leaf Species 1 Species 2

18 Pink water lily
19 Spatterdock
20 White water lily

Kangaroo Lake 2024 Emergent & Floating-Leaf Plant Species
Corresponding Community Polygons and Points are displayed on Kangaroo Lake - Map #6

Large Plant Community (Polygons)

Small Plant Community (Points)

Species are listed in order of dominance within the community.  Bolded species were the most abundant in the community while not bolded species were simply present; 
Scientific names can be found in the species list in Table  3.2-1 
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Map 7
Kangaroo LakeDoor County, Wisconsin

Change in Aquatic Plant 
Communities Extents

k

Project Location in Wisconsin

Sources
Basemap: ESRI
Hydro: WDNR, Digitized by Onterra
Aquatic Plant Surveys: Onterra
Map date: January 29, 2024 - RMF

Legend
Survey Results (August 15, 2016 vs August 13, 2024)

Large Plant Communities
Expanded
Retracted
Same
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Planning Meeting

Appendix A

March 22, 2025 1

Kangaroo	Lake
Aquatic	Plant	Management	Plan	

Planning	Meeting
March	22,	2025

Todd	Hanke

Kangaroo	Lake	Association

Planning	I	Meeting	Agenda

• Intro to Onterra
• What is an Aquatic Plant Management Plan?
• Aquatic Plants Data Results Overview

• Point-Intercept Survey
• Floating-leaf/Emergent Communities
• Compare to past surveys

• Eurasian watermilfoil 
• Monitoring Methods
• EWM propagation
• EWM population in Kangaroo Lake
• Management Perspectives
• Management Options

• Update APM Plan

Onterra, LLC
Lake Management Planning



Kangaroo Lake Association
Planning Meeting

Appendix A

March 22, 2025 2

Onterra, LLC
• Founded in 2005, 20 years in 2025
• Head Quarters in De Pere, WI
• Staff

• Three full-time ecologists
• One part-time paleoecologist
• Four full-time field technicians
• Four summer interns

• Services
• Science and planning

• Philosophy
• Promote realistic planning
• Assist, not direct

www.onterra‐eco.com

Onterra, LLC
Lake Management Planning

What is a Lake Management Plan?
• Comprehensive Lake Management Plans take holistic look at all aspects of the lake.

• Aquatic Plant Management (APM) Plan is one component of a Comprehensive Plan, but 
focus is limited to aquatic plants. 

• The KLA’s Comprehensive Lake Management Plan was finalized in 2018 and aquatic 
plant specific portions (APM Plan) will be updated with this project.

• Plan is based upon organization’s capacity

• Addressing your concerns

• Tailored to your specific needs

• Complimentary to other Plans

• Long-term & useable plan (~5 years)
• Living plan subject to revision over time

Onterra, LLC
Lake Management Planning
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Management Plan and Grants
• WDNR recommends Comprehensive Management Plans generally get 

updated every 10 years
• Aquatic Plant Management (APM) Plan is one component of a Comprehensive Plan, along with 

water quality, watershed, shoreland, fisheries, etc. 
• Particularly for grants/permits related to water quality/watershed improvements

• WDNR recommends lakes conducting active plant management update 
aspects of the plan every 5 years (APM Plan)
• Particularly for grants/permits related to aquatic plant management (AIS control grants, NR107, NR109)
• Updates management goals and actions to be consistent with changing BMP’s, incorporates knowledge 

gained from past APM activities on the lake
• Management action in AIS Grant needs to be supported by Plan

• Annual AIS Control Plan
• Consistent with the framework outlined in APM Plan
• Includes specific plans, delineated prioritized areas and description of monitoring components

Onterra, LLC
Lake Management Planning

Aquatic	Plants
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Plant Data Overview
• ~33 native plant species
• 3 non-native species

• Eurasian watermilfoil
• Giant reed
• Pink water lily

• Entire waterbody can 
support aquatic plant 
growth (all littoral)

Onterra, LLC
Lake Management Planning

Whole‐Lake Point‐Intercept Surveys: 
2016, 2024 North Basin

45‐meter resolution
401 locations

South Basin
80‐meter resolution
610 locations

Onterra, LLC
Lake Management Planning
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Aquatic	Plant	Distribution

Onterra, LLC
Lake Management Planning

Aquatic	Plant	Distribution

Onterra, LLC
Lake Management Planning
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North Basin‐ Littoral Frequency of Occurrence 2024

333 sampling locations visited, all littoral

316/333= 94.9%

Onterra, LLC
Lake Management Planning

North Basin – Point‐Intercept Survey Comparison

Onterra, LLC
Lake Management Planning



Kangaroo Lake Association
Planning Meeting

Appendix A

March 22, 2025 7

South Basin‐ Littoral Frequency of Occurrence 2024
592 sampling locations visited, all littoral

316/333= 94.9%

Onterra, LLC
Lake Management Planning

South Basin ‐ Point‐Intercept Survey Comparison

Onterra, LLC
Lake Management Planning
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Littoral Frequency of Occurrence 2024

Distribution of muskgrasses (Chara spp.) in Kangaroo Lake

316/333= 94.9%

Onterra, LLC
Lake Management Planning

Littoral Frequency of Occurrence 2024

Distribution of muskgrasses (Chara spp.) in Kangaroo Lake

466/592= 78.7%

Onterra, LLC
Lake Management Planning
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Littoral Frequency of Occurrence 2024

Distribution of slender naiad (Najas flexilis) in Kangaroo Lake

South Basin:
119/592= 21.9%

North Basin:
46/333= 14.1%

Littoral Frequency of Occurrence 2024

Distribution of Eurasian watermilfoil (Myriophyllum spicatum) in Kangaroo Lake

South Basin:
13/592= 2.2%

North Basin:
1/333= 0.3%
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Floristic	Quality	Analysis

NCHF Ecoregion
vs

SWTP Ecoregion

Floristic	Quality	Analysis

NCHF Ecoregion
vs

SWTP Ecoregion
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Onterra, LLC
Lake Management Planning

Emergent	&	Floating‐leaf	Aquatic	Plants

Onterra, LLC
Lake Management Planning

2016‐2024	Communities	Comparison

24.7 acres expanded
1.3 acres retract
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Onterra, LLC
Lake Management Planning

Emergent	&	Floating‐
leaf	Aquatic	Plants

~14.2 total acres

Onterra, LLC
Lake Management Planning

2016‐2024	Communities	Comparison

1.4 acres expanded
1.4 acres retract
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Non‐native	Plants

Pink	water	lily
(Nymphaea	pubescens)

Giant	Reed	
(Phragmites	australis)

Non‐native	Plants

Giant reed specimen vouchered and verified by UWSP Herbarium as 
non‐native variety.  Native Phragmites also known in north basin
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• First	documented	in	Kangaroo	lake	in	1994

Non‐Native	Aquatic	Plants
Eurasian		Watermilfoil

EWM Impacts
• Can be problematic in some lakes, and 

not in others
• Often causes localized impacts to 

navigation, recreation, and aesthetics 
• Except in the most extreme cases, EWM 

is unlikely to displace native plants, at 
least in short term

• The addition of EWM can change the 
“aquascape” of density and location of 
plant biomass within the water column, 
possible fisheries shifts

Onterra, LLC
Lake Management Planning
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Auto‐fragment
• Purposefully 

produced
• High energy storage
• Higher viability

EWM Propagation
• Produces	seed,	but	low	viability
• Spread	primarily	through	fragments,	a	vegetative	clone
• Ability	to	manage	spread	from	fragments	is	overstated

Allo‐fragment
• Mechanical 

breakage
• Low energy 

storage
• Lower viability

Onterra, LLC
Lake Management Planning

Types of Aquatic Plant Surveys

Quantitative
• Point-Intercept Survey

Qualitative
• EWM Mapping Surveys

• Fine-scale location accuracy
• Subjective designations 

Onterra, LLC
Lake Management Planning
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Polygon‐Based Mapping

Highly Scattered

Scattered

Dominant

Highly Dominant

Surface Matting

Point‐Based Mapping

Single or Few Plants

Clumps of Plants

Small Plant Colony

Professional	AIS	Mapping

True Colonies

Onterra, LLC
Lake Management Planning

Onterra, LLC
Lake Management Planning

Late‐Summer	EWM	Mapping	Survey	Results	
Aug	12,	2024
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Onterra, LLC
Lake Management Planning

Late‐Summer	EWM	Mapping	
Survey	Results	 Aug	12,	2024

Onterra, LLC
Lake Management Planning

Late‐Summer	EWM	Mapping	
Survey	Results	 Aug	12,	2024
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Eurasian	
watermilfoil	
Management

WDNR EWM Long‐Term Monitoring Trends
Unmanaged
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Onterra, LLC
Lake Management Planning
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1. No	Coordinated	Active	Management															
(Let	Nature	Take	its	Course)	
• Group does not organize or fund nuisance manual removal efforts
• Monitoring encouraged

2. Reduce	AIS	Population	on	a	lake‐wide	level																														
(Population	Management	– “Control”)
• Will not eradicate EWM
• Early populations may be targeted with manual removal efforts, established 

populations may need to entertain herbicide treatment (risk assessment)
• Set triggers (thresholds) of implementation and tolerance

3. Minimize	navigation	and	recreation	impediment	(Nuisance	Control)
• Often accomplished through mechanical harvesting or herbicide treatment, limited 

applicability for hand harvesting
• Prioritize areas based on human use & EWM density

EWM Management Perspectives

Onterra, LLC
Lake Management Planning

Manual	Removal	– Hand	Harvesting	&	DASH

•Removal	of	entire	root	material	required	for	mortality
•Scale	limitations,	not	for	large	or	dense	areas
•Diver‐Assisted	Suction	Harvest	(DASH)	can	increase	efficiency
•Limitations

–Density of EWM & native plants
–Clarity of water
–Sediment type
–Obstructions

Initial populations
Low density & isolated occurrences
Follow-up after herbicide treatments 

In riparian footprint
Navigation lanes or small areas

•Goal	– to manage	the	EWM	population	or	nuisance	control

Photo credit Anvil Lake AssociationOnterra, LLC
Lake Management Planning
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Mechanical	Harvesting

Photo Credit: Aquatic Plant Management, LLC

•Goal	– to	restore	aspects	of	use	and	aesthetics
•Cuts	and	removes EWM	biomass;	does	not	cause	mortality
•Suitable for	large	and	dense	EWM
•Applied	as	clear‐cutting	or	confined	to	lanes
•Concern	for	spread	of	EWM	is	overstated
•Risk of	bi‐catch

–Native plants
–Fish & amphibians
–Insects, small animals

Onterra, LLC
Lake Management Planning

• Goal	– multi‐year	EWM	population	control
• Meet	concentration &	exposure times	(CETs)	for	mortality

–Spot vs whole-lake/basin treatments
–Small (< 5 acres) spot treatments are often ineffective
–Protected areas more effective

Herbicide Treatment

Photo Credit: Schmidt’s Aquatic, LLC

• Introduces	greater	need	for	risk	
assessment	discussion
–Impacts to native plants, particularly native 

watermilfoils and other sensitive species
–Potential impacts to early life stages of 

select fish species (i.e. walleye)
–Unknown impacts

Onterra, LLC
Lake Management Planning
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ProcellaCOR 2019‐2024	Field	Trials
• Onterra has monitored ~70 treatments
• Nearly all show high level of initial control with little to no EWM/HWM extending 

through year-after-treatment
• Dissipation & mixing resulting in off-target impacts on many projects
• Slightly reduced efficacy and dissipation in high pH lakes, SE WI lakes
• Native plant impacts largely confined to northern watermilfoil, coontail, and water 

stargrass

Onterra, LLC
Lake Management Planning

Updating	the	KLA’s	Aquatic	Plant	Management	Plan

• Comprehensive Management Plan (2018), Section 5.0

• Management	Goal	#1: Maintain current water quality conditions
• Goal	#2: Control existing aquatic invasive species and prevent new 

introductions and spread from Kangaroo Lake
• Goal	#3: Protect and enhance native aquatic plant communities in 

Kangaroo Lake
• Goal	#4: Assure and enhance the communication and outreach of the KLA 

with lake stakeholders
• Goal	#5: Enhance the fishery of Kangaroo Lake

Onterra, LLC
Lake Management Planning
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Updating	the	KLA’s	Aquatic	Plant	Management	Plan

Goal	#2: Control	existing	aquatic	invasive	species	and	prevent	new	
introductions	and	spread	from	Kangaroo	Lake
Action: Conduct periodic, lake-wide professional vegetation monitoring in 
south basin (point-intercept survey)
Action: Continue annual monitoring and hand removal of EWM within 
north basin (TNC)
Action: Investigate feasibility of implementing diver assisted suction 
harvesting (DASH) to control dominant colony of EWM in north basin.
Action: Investigate implementing annual, volunteer-based monitoring of KL 
zebra mussel population following established protocols.
Action: Initiate aquatic invasive species rapid response plan upon discovery 
of new infestation.

Onterra, LLC
Lake Management Planning

Updating	the	KLA’s	Aquatic	Plant	Management	Plan

Goal	#3: Protect	and	enhance	native	aquatic	plant	communities	in	
Kangaroo	Lake
Action: Protect and enhance the hardstem bulrush population in the south 
basin.
Action: Conduct periodic, professional monitoring of the emergent and 
floating-leaf aquatic plant communities within the south basin.

Onterra, LLC
Lake Management Planning
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Thank	You

Todd	Hanke:		thanke@onterra‐eco.com
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Kangaroo Lake Point‐

Intercept  Survey Matrix

Compiled by Onterra

South Basin 2016 & 2024 Littoral Frequency of Occurrence of Aquatic Plants

North Basin 2016 & 2024 Littoral Frequency of Occurrence of Aquatic Plants
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FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=22150 

Photo Credits: Onterra 

• These groups of plants grow unrooted and generally and low along the botom of 
the water column and can provide dense coverage. Their large beds help stabilize 
botom sediments. 

• Muskgrasses require lakes with good water clarity

• Muskgrasses commonly have a skunk like smell while stonewort’s do 
not. 

FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4319 

Photo Credit: Onterra 
• Slender naiad is one of five naiad species that can be found in Wisconsin 

and is also the most common. 
• The numerous seeds produced by slender naiad have been shown to be an 

important food source for wildlife, including migratory waterfowl. 

• Slender naiad is an annual, meaning it reproduces via seed each year.
Ongoing monitoring of aqua�c plant communi�es in Wisconsin is 
indica�ng that the occurrence of this species can be highly variable from
year to year, likely due to changes in suitability for seed germina�on. 

Na�ve Slender naiad (Najas flexilis) 

Na�ve Muskgrasses (Chara) 
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FLORA of WISCONSIN: https://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4313

Photo Credit: Onterra 

• A common and problema�c invasive species in Wisconsin. Most developed 
lakes in Wisconsin have been exposed to this plant and some have even 
experienced change in its aqua�c environment due to this plant.

• It can be iden�fied by its slender shape when held out of water, the leaves 
are in whorls of around four, and each leaf has 24 or more leaflets (12 on 
each side of a leaf). There are some na�ve milfoil plants in Wisconsin, but 
they are more likely to hold their bushy shape when pulled out of the 
water and have less leaflets on each of their leaves. 

FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4988

Photo Credit: Onterra 

• Hardstem bulrush, one of Wisconsin’s largest sedges, is found growing along 
wet shorelines and in standing water of up to 8.0 feet. 

• Hardstem bulrush is most o�en found growing over harder substrates, but
can also be found growing in marl or peat. 

Exo�c Eurasian watermilfoil (Myriophyllum spicatum) 

Na�ve Hardstem bulrush (Schoenoplectus acutus) 
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FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=22150  

Photo Credits: Onterra 

• These groups of plants grow unrooted and generally and low along the botom of 
the water column and can provide dense coverage. Their large beds help stabilize 
botom sediments. 

• Muskgrasses require lakes with good water clarity

• Muskgrasses commonly have a skunk like smell while stonewort’s do 
not. 

FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4319 

Photo Credit: Onterra 
• Slender naiad is one of five naiad species that can be found in Wisconsin 

and is also the most common. 
• The numerous seeds produced by slender naiad have been shown to be an 

important food source for wildlife, including migratory waterfowl. 

• Slender naiad is an annual, meaning it reproduces via seed each year.
Ongoing monitoring of aqua�c plant communi�es in Wisconsin is 
indica�ng that the occurrence of this species can be highly variable from
year to year, likely due to changes in suitability for seed germina�on. 

Na�ve Slender naiad (Najas flexilis) 

Na�ve Muskgrasses (Chara) 
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FLORA of WISCONSIN: https://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4313

Photo Credit: Onterra 

• A common and problema�c invasive species in Wisconsin. Most developed 
lakes in Wisconsin have been exposed to this plant and some have even 
experienced change in its aqua�c environment due to this plant.

• It can be iden�fied by its slender shape when held out of water, the leaves 
are in whorls of around four, and each leaf has 24 or more leaflets (12 on 
each side of a leaf). There are some na�ve milfoil plants in Wisconsin, but 
they are more likely to hold their bushy shape when pulled out of the 
water and have less leaflets on each of their leaves. 

FLORA of WISCONSIN: htps://wisflora.herbarium.wisc.edu/taxa/index.php?taxon=4623

Photo Credit: Onterra 

• As its name suggests, the leaves and overall size of this species can vary 
widely in shape and size depending on growing condi�ons.

• Variable-leaf pondweed is found throughout Wisconsin and requires
higher-quality environmental condi�ons to persist.

Exo�c Eurasian watermilfoil (Myriophyllum spicatum) 

Na�ve Variable-leaf Pondweed (Potamogeton gramineus) 
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Kangaroo Lake Aquatic Plant Management Plan 

Official First Daft: June 17, 2025 

Response Comments by Onterra in red 

WDNR Comments from Claire Hetzel (Lakes Biologist), 7/8/2025 

Hi Todd,  

Thanks for your patience with this, hope your summer is going well! Here are a few comments 

I have on the plan. Overall this looks really good, and I don’t have any major concerns. One 

thing I am looking for is a brief discussion of how the goals of the previous plan have either 

been met, not met, or not addressed due to  limitations, etc. Would you consider adding a 

simple  assessment  of  what  the  group  has  worked  towards  and  accomplished  from  the 

previous plan? Perhaps this could be  included as a sentence or two under the heading for 

each management goal, or pg. 32 in that first paragraph.  

The  text  in  red was  added  to  this  paragraph  on  page  33. As  a  part  of  the  2024‐2025 Aquatic  Plant 

Management Plan update project, the KLA specifically considered updates to Management Goals #2 and 

#3 from the Comprehensive Plan (Table 5.0‐1).   During the spring 2025 planning meeting with the KLA 

Board, these goals were evaluated for renewal along with each of the corresponding actions. The KLA 

partnered with The Nature Conservancy in implementing the action from the 2018 Plan to monitor and 

manually remove EWM  in the north basin. On one or more occasions since 2018, TNC staff conducted 

manual removal efforts in the north basin, primarily targeting isolated plants outside of the main colony 

along the Count Road E causeway.  EWM showed no signs of population expansion during this timeframe, 

resulting in KLA deciding to consider this former action complete and not necessary for continuation at 

this time.   KLA also completed the former action to  investigate the feasibility of conducting contracted 

DASH  removal of  the EWM  in  the north basin along  the causeway. KLA obtained cost estimates  from 

qualified contractors and determined that the costs of enacting this management did not align with the 

anticipated results.  Since the EWM colony in question did not show signs of expansion during this study, 

this action was considered complete and not warranting continuation. KLA completed the former action 

to monitor zebra mussel population in Kangaroo Lake. After discussion, it was determined that continuing 

this action had  little value  in terms of  information gained or  implications  in managing the  lake, so  it  is 

considered complete and no longer an ongoing action.  

Other comments: 

 Pg 31, last sentence: is KLA actively working to ban wake enhancing watercraft or just in support

of any measures that do? This isn’t part of Management Goal #3, but  KLA is in support of a January

2025 ordinance by the Towns of Jacksonport and Baileys Harbor that prohibits certain artificial

wake enhancement. I’ve restructured this sentence on page 31 stating this.

 Pg 32. Specifically related to Goal 2, Action 2 from the 2018 plan: for the actions that are no longer

being  pursued,  can  you  describe  if  they  have  been  completed/deemed  unnecessary moving

Kangaroo Lake Association Appendix C



forward? Something to address how the 2018 plan was  implemented and simple discussion of 

previous efforts to meet the goals? Text added to page 33 as described in previous comments.  

o i.e. are the actions that are removed now completed?  

 Pg  34,  second  box:  the  management  action  involves  a  “rapid  response  plan”,  is  this  plan 

something that already exists or is it proposed to be created upon discovery of a new invasive, or 

simply what the description outlines of locating and contacting managers? What I’m getting at is 

how is the KLA prepared to implement this management action? This action was retained from 

the 2018 Plan. KLA has contact information for WDNR reps and local partners in the event that a 

new AIS species is identified in the lake by lake users. By providing AIS identification resources to 

membership, the KLA would implement this by reporting suspected new AIS as described in the 

description. No change was made.  

 Pg. 35, first paragraph: capitalize Sturgeon Bay Done 

 Pg. 36, another possible partner that may be able assist with Phragmites management is the Door 

County Land Trust, since they have property very close to Kangaroo Lake at Heins Creek. Or at 

least they may know more about any potential occurrences further downstream. Thank you – I’ve 

added DCLT to the list of partners in Table 5.0‐1 

 Pg 39, WDNR contact info: Jen Jefferson is no longer in the role of SWG program manager. That 

position is currently vacant. Updated table. 

 

Thanks, 

Claire 
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