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With the help of a Lake Management Planning Grant 
totaling over $28,000 through the Wisconsin 
Department of Natural Resources, a project is 
underway to create an updated lake management plan 
for Mirror and Shadow lakes.  The lake management 
plan update will contain historical and current data 
from the lakes as well as provide guidance for their 
management by integrating stakeholder perceptions 
and goals with what is ecologically beneficial for the 
lakes.  Onterra, LLC, a lake management planning 
firm out of De Pere and Madison, assisted the 
Waupaca Inland Lakes Protection & Rehabilitation 
District (WILPRD) and the Friends of Mirror and 
Shadow Lakes (FMSL) in applying for the grant and 
will guide them through the planning process. 
 
Studies were completed in 2020 aimed at assessing the health of Mirror and Shadow lakes, and were 
focused on evaluating the lakes’ aquatic plant communities, water quality, and watersheds.  In addition, 
perceptions of lake stakeholders were gathered through the distribution of a stakeholder survey.  While 
all of the study results cannot be presented here, some of the highlights from the completed surveys 
are discussed.  A wealth of data were collected over the year, and analyses of these data are currently 
underway.  This project update intends to bring the WILPRD and FMSL up-to-speed on the scientific 
studies that have occurred, provide some initial observations on the ecology of the lakes, and provide 
a rough timeline for the remaining actions that will be taken as a part of this planning project. 
 
As part of the Citizen’s Lake Monitoring Network, a volunteer collected water quality samples and 
clarity data on four occasions during 2020 on Mirror and Shadow lakes, while Onterra collected 
samples on one occasion during the summer.  Figure 2 displays Summer 2020 (June-August) average 
values for near-surface total phosphorus (primary nutrient controlling algal growth), chlorophyll-a (a 
measure of free-floating algal abundance), and Secchi disk depth (a measure of water clarity).  Also 
displayed are the long-term averages calculated using available historical data going back to 1977.  The 
average values for these three parameters collected in the summer of 2020 along with the long-term 
averages for both lakes fall within the excellent category for Wisconsin’s deep headwater drainage 
lakes (Figure 2).   
 

 
Figure 1. Mirror Lake, Waupaca County, Wisconsin. 
Photo credit: Onterra 
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Figure 2. Mirror and Shadow Lake average 2020 summer (June – August) and long-term summer average values for total 
phosphorus, chlorophyll-α, and Secchi disk depth.  Index thresholds are for Wisconsin’s deep headwater drainage lakes.  
Error bars represent one standard deviation. Created using data collected by both Onterra and CLMN volunteer monitors. Long-
term average calculated using historical data from 1977-2020. 

 
On July 27, 2020 Onterra ecologists collected a sediment core on 
Shadow Lake (Figure 3).  The purpose of this core collection is to 
analyze fossilized diatom communities present in the top and bottom 
layers of the sample which indicate if and how Shadow Lake’s 
environment, like nutrient levels and aquatic plant abundance, may 
have changed over time.  This analysis allows for comparisons that can 
be made between present day and pre-settlement times.  This is a useful 
tool for identifying changes that are human-related, and is unique in 
allowing for a glimpse at conditions during a time before data was 
collected and recorded.  The results of this core analysis from Shadow 
Lake will be included within the full comprehensive report.  A 
sediment core had previously been collected and analyzed from Mirror 
Lake, so this study was not repeated in 2020.  
 
Several different aquatic plant studies also took place during Onterra’s 
field season of 2020.  In late-July, Onterra ecologists completed whole-
lake point-intercept surveys on Mirror and Shadow lakes.  The point-intercept (PI) survey is a grid-
based survey designed to assess the aquatic plant community at a lake-wide level, and allows for 
comparisons to other lakes and within the same lake over time.  Emergent and floating-leaf aquatic 
plant community mapping surveys were completed by Onterra at the same time as the PI surveys.  The 
purpose of the aquatic plant community mapping surveys is to map the floating-leaf (e.g., water lilies) 

 
Figure 3. Sediment core 
collected on Shadow Lake.  Photo 
credit: Onterra. 
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and emergent species (e.g., cattails and bulrushes) that grow within the lake and are typically under-
represented in the point-intercept survey.  Preliminary data from these surveys indicate that the floristic 
quality, an index of integrity, of Mirror and Shadow lakes is relatively similar to that of other lakes 
within the North Central Hardwood Forests ecoregion.  This will be discussed in further detail in the 
full report.  Some of the most frequently encountered native aquatic plant species found in Mirror and 
Shadow lakes in 2020 are displayed in Figure 4. 
 

 
Figure 4. Example of some of the most frequently encountered native aquatic plant species located in Mirror and Shadow 
Lakes in 2020.  Photo credit: Onterra. 

 
A number of non-native aquatic plant species were observed in both Mirror and Shadow lakes during 
these plant surveys as well (Figure 5).  Pale-yellow iris, purple loosestrife, reed canary grass, Eurasian 
watermilfoil, and curly-leaf pondweed were all observed in or around both of the lakes.  These non-
native species were previously known to exist in the lakes and are not new occurrences.   
 

 
Figure 5. Examples of the non-native plant species located in and around Mirror and Shadow Lakes in 2020.  Photo credit: 
Onterra. (Reed canary grass not pictured.) 

 
Onterra ecologists are currently in the process of analyzing data and drafting the management plan 
report sections.  The planning committee will meet with Onterra staff, likely in spring or early summer 
2021, to learn more about the lakes and assemble a management plan aimed at protecting these 
important resources.  The resulting plan will include management goals and actions for the lakes to be 
implemented by the WILPRD and/or FMSL. 


