
RANDOM LAKE
Aquatic Plant Survey

Whole Lake Demonstration Project/AIS Grant - 2008 and Final Report

INTRODUCTION
In 2003, the Village of Random Lake received an Aquatic Invasive Species Grant from the 

Wisconsin Department of Natural Resources (WDNR) to conduct a demonstration whole-

lake chemical treatment on Random Lake. The Grant application included the project 

plan upon which the WDNR treatment permit will be based. That plan, and the subse-

quent grant, requires extensive monitoring to be conducted: the year prior to treatment, 

the year of treatment, and three years post treatment. The aquatic plant community and 

the water quality (Self-Help Volunteer Monitoring Program) are to be monitored.

A local volunteer collected the water quality samples throughout the summer of 2008. 

The results are included in this report.

In July of 2008, Aron & Associates conducted the aquatic plant survey on Random Lake. 

This survey is part of an ongoing demonstration project to document changes in the 

aquatic plant community of Random Lake. This information can be compared with past 

studies and may be used by future investigators to determine if the aquatic plant popula-

tion is changing. The impact of various management techniques may be evaluated based 

on their respective impacts on the aquatic plants. This information should be used to 

guide future lake management decisions on Random Lake.

Random Lake is located in the Village of Random Lake, Sheboygan County, in Southeast 

Wisconsin. Hydrographic and morphometric data are presented in Table 2. A map of Ran-

dom Lake showing depth contours is presented in Map 3.

METHODOLOGY
General Survey

A preliminary survey of the lake was made by boat. An attempt was made to locate all 

plant communities on the lake by region.   Nomenclature follows Crow & Hellquist (2000). 

No plants samples were collected and preserved since all species found had been col-

lected during previous surveys. The maximum rooting depth on Random Lake in 2008 

was determined to be 13 feet, that is, no plants were found growing in water deeper than 

11 feet. This is an improvement from the 11 feet maximum rooting depth in 2007.
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Point Intercept Survey

The methodology for the point intercept survey was developed by the WDNR Bureau of 

Research for the state’s Whole Lake Treatment Protocol. A grid and global positioning 

satellite (GPS) coordinates for sampling, were developed by WDNR and provided to Aron 

& Associates for use in the Demonstration Whole Lake Treatment Project surveys on 

Random Lake. 

The initial grid established 146 sample points. Of those, 13 were on land and were elimi-

nated from the list, resulting in 133 sample points. In 2008, because of the high water lev-

els, one sample point was inundated and had aquatic plants present.

Samples points were located using a 2004 Garmin GPS LMS330 with an LGC-2000 

Receiver. Four rake tows were conducted at each sample point. Each plant species 

retrieved was recorded and given a density rating in accordance with the current WDNR 

criteria, between 1 and 3. The dominant species at each sample point was also identified.

The data collected were then used to the mean density and percent of frequency for each 

species. Lake depth at each sample point was determined by using the Garmin after cali-

bration in the field.

The abundance of each species was determined using four estimates:

1) The frequency is the rating of how often a species occurs in the sample points.

2) The average density rating, or the average density of a species in the sample point 

where it occurred.

3) The relative density rating, or the average density of a species averaged over all 

sample points whether or not any species were present.

4) The relative density rating averaged over all sample points in which any species 

occurred.

EARLIER STUDIES

In October 1999, a whole-lake chemical treatment was conducted on Random Lake using 

Sonar™ (SePRO Corporation). Eurasian watermilfoil (Myriophyllum spicatum) was the 

primary target species. The goal of the project was to eliminate Eurasian watermilfoil, 

enhancing conditions for native species. A condition of the WDNR permit for the project 

required that aquatic plants in the lake be monitored. Pre-treatment monitoring was con-

ducted in 1999 and continued through 2002. The results of that monitoring are provided in 

Table 1. The monitoring in 1999 through 2002 was conducted using the line-intercept 

method for the establishment of sample points. 
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As Eurasian watermilfoil re-infested Random Lake, the Village used harvesting and 2-4,D 

chemical spot treatments to slow the return of Eurasian watermilfoil. Curly-leaf pondweed 

(Potamogeton crispus) increased significantly between 1999 and 2002. Long-term histor-

ical data on the aquatic plant community is not available. A second whole-lake treatment 

of Random Lake was conducted in 2005 using Sonar (active ingredient, fluridone). This 

survey is the third post-treatment survey following treatment. 

The 2005 treatment was conducted in spring 2005 while the 1999 treatment was con-

ducted in fall. It is not yet known if this will influence the results of the treatment.

RESULTS OF THE 2008 SURVEY

A total of 12 aquatic macrophytes were found during the survey in 2008, similar to that 

seen in 2006 and 2007 (Table 2). Eleven of the plants were found during the grid survey 

and one was found during the general survey. Wetland fringe species are not included in 

the list of species. It should be noted that large stands of bulrush are present in Random 

Lake. In 2008, the bulrushes were abundant and healthy. 

The plants found in the lake in 2008 are listed in Table 2. Chara (Chara sp.), sago pond-

weed (Stuckenia pectinata), and spiny naiad (Najas marina) dominated the plant commu-

nity, throughout the depths. Water lilies (Nuphar and Nymphaea sp.) were common in the 

shallow areas. Curly-leaf pondweed (P. crispus), an exotic species, was not found in 

2008. Eurasian watermilfoil (Myriophyllum spicatum) was found throughout the lake in 

2008 (Map 1). It should be expected that because of its distribution in the lake, Eurasian 

watermilfoil will continue its spread throughout the lake unless aggressive control mea-

sures are undertaken. A native milfoil, whorled watermilfoil (Myriophyllum verticillatum) 

was found in one area, on the Northeast side of the lake near the bulrushes (Map 2).

2008 was a very unusual year, with record rains in June and high water levels through 

July.  High water levels and runoff that contributed to more suspended sediment, may 

have influenced the plant growth of various species throughout the region, including that 

on Random Lake. 



Random Lake Aquatic Plant Survey, 2008 Page 4
Aron & Associates

Map 1 - Location of Re-Infestation of Eurasian Watermilfoil, July 2008
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Map 2 - Location of Whorled Watermilfoil, 2008

The results of the survey data for the July 2008 survey for all species at each sample 

depth are included at the end of this report.

The maximum rooting depth in 2008 was 13 feet. Sediments in Random Lake range from 

sand and gravel to muck. At 1.5 feet the substrate is primarily sand and gravel. At 15 feet 

the substrate is muck. 

Area with Whorled watermilfoil (native)
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Table 1. Hydrographic and Morphometric Data Random Lake

Size of Lake 209 acres
Lake Volume 1279 acre feet
Length of Shoreline 3.6 miles
Maximum Depth 21 feet
Mean Depth 6 feet
Percent of area less than 3 feet deep 14%
Percent of area greater than 20 feet deep 4%

Source:  WDNR

Map 3 - Bathymetric Map, Random Lake, Wisconsin.
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Map 4 - Line Transect Survey Locations, Random Lake, Wisconsin, 1999.
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Map 5 - Point Intercept Survey Sample Points on Random Lake, 2005-2008.
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Notes: a Found in only one sample point.
b Fall 1999 whole lake treatment.
c Spring 2005 whole lake treatment.
X Found only in the general survey.

Table 2. Random Lake Aquatic Plant Species - 1999 to 2008

% Frequency

Species 1999b 2000 2001 2002 2004 2005c 2006 2007 2008

Chara sp. 34 57 43 49 50 64 50 56 53

Elodea canadensis 3 1

Lemna minor 1a X X

Myriophyllum 
spicatum

60 1a 9 69 8 X 5

Myriophyllum 
verticillatum

X X X

Najas flexilis 1 X 2 10 2 2 2

Najas marina 10 X 13 6 11 20

Nitella sp. 10

Nuphar advena 5 5 6 7 4 3 1 X 2

Nymphaea sp. 5 5 0 4 2 10 5 1 1

Potamogeton 
crispus

1 4 19 25 1 7 6

P. amplifolius 1 3 6 X 3 1

P. Illinoensis 14 18 17 34 8 X 1 9

P. foliosus X 1

P. natans 1 5 5 7 6 5 2 1 1

P. zosterformis X 10 7 X

Stuckenia pectinata 33 57 48 56 37 12 40 32 27

Utricularia vulgaris 1 2 3 9 1 4 8

Vallisneria 
americana

X X

Total Species 12 8 11 16 16 7 13 14 12
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WATER QUALITY 2008
The water quality on Random Lake was monitored under the Self-Help Volunteer Monitor-

ing Program. The volunteer, Wayne Stroessner, collected the samples following the Self-

Help protocol. Complete results are provided in the appendix and are available on the 

WDNR website, http://dnr.wi.gov.

Random Lake is considered eutrophic, with decreased clarity, warm-water fisheries, oxy-

gen-depleted bottom waters during summer, dense plant growth.

*Complete 2008 report is provided in the Appendix or are available at 

www.dnr.state.wi.us.

Table 3. Random Lake Water Quality Data Summary for 2008*

Sampling 
Date

Secchi
(ft)

Total 
Phosphorus

(mg/l)

DO at 
surface
(mg/l)

Temp at 

surface (oF)

Chlorophyll 
A

(ug/l)

5/09/08 4.25 6.8 60

5/28/08 3.5 6.76 63

6/18/08 3.25 33 5.43

7/21/08 17 .98

8/05/08 4 11.46 79

8/13/08 3.75 22 12 74 9.55

8/21/08 4.25 11.06 74

8/29/08 3.75 11.95 76

9/06/08 4.25 9.29 70

9/15/08 4.5 9.88 65

9/22/08 5 11.6 70

9/30/08 5.5

10/11/08 6.25
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SUMMARY
The Village of Random Lake has conducted significant aquatic plant management activi-

ties over the years to keep Random Lake open to recreational use. As Eurasian watermil-

foil expanded its range, the management efforts have not always been able to keep pace 

with the growth of the exotic plant. A demonstration chemical treatment was conducted 

using Sonar in October 1999. Since 2002, the Village has used a combination of harvest-

ing and chemical treatment (using 2,4-D products) to control Eurasian watermilfoil. A sec-

ond Sonar treatment was conducted in spring 2005.

An analysis of 2008 plant data from the 1999 through 2007 project shows a number of dif-

ferences:

— The 2004 through 2008 surveys were done using point-intercept while earlier surveys 

were done using the line-transect method.

— Significant differences in frequency over the years are present. The reasons for the 

disparity are unclear. It could be simply the difference in sampling protocols used, or 

other factors could come into play, such as weather, treatments, etc. Actual reasons 

are most likely a combination of factors. 

— There is significant difference in the lake’s response following the 2005 Sonar treat-

ment to that following the 1999 Sonar treatment. The fall 1999 treatment, conducted 

at a higher rate, produced significant impact on native species immediately after treat-

ment, but showed little impact long term as plants species increased 4 years post-tra-

etment. 

— The Eurasian watermilfoil treatment in 1999 was not 100% successful, but the spring 

2005 treatment appeared to be. 

— The spring 2005 treatment was done at a much lower rate yet the impact on natives, 

the season of treatment was significant. 

Table 4. Comparison of 2004 through 2008 Water Quality Data on Random Lake

Sampling 
Date

Average 
Secchi (ft)

 Average 
Total Phosphorus

(mg/l)

Average Chlorophyll A
(ug/l)

2004 5.2 26.8 5.2

2005 4.9 21.6 7.3

2006 4.0 20.4 8.4

2007 3.89 24.5 9.5

2008 3.9 24 5.32
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— The number of plant species has returned to the pre-1999 treatment levels, but not 

the pre-2005 treatment level. Whether that will result in long term impacts is unknown. 

The timing of the treatment may have been a factor in this difference. The native 

plants may already have started their seasonal growth when the May 5, 2005 treat-

ment was conducted.

— Fewer native plant species were found in 2008 than were found in 2005 survey follow-

ing the whole-lake treatment.

— Water clarity continues to be poor with a low of 3.25 feet and a high of 6.25 feet in 

2008. 

— Random Lake stratifies during the summer months, with the bottom waters, usually 

those below 14-15 feet, being anoxic (devoid of oxygen).

— Eurasian watermilfoil has re-entered the lake even though spot treatments were con-

ducted in 2007 and 2008. Fragments were found throughout the lake during the sur-

vey, and were reported frequently by the volunteer monitor.

— After the fall 1999 treatment, there was a significant amount of Eurasian watermilfoil 

back in the lake in 2002, while after the spring 2005 treatment Eurasian watermilfoil 

was just beginning to spread throughout the lake in 2008. 

— The Village should aggressively locate and chemically treat Eurasian watermilfoil 

early in the season, as early as May 1 to May 15. This would allow control while the 

plant biomass is low and before susceptible native species such as bladderwort begin 

to grow. The treatment should be done as soon as the plants are showing signs of 

active growth. The treatment should cover the areas identified in 2008 and any other 

areas where Eurasian watermilfoil was found by the end of 2008. The North end of 

the lake and the public boat launch and beach should be thoroughly checked and 

treated.

DEFINITION OF A PROJECT’S SUCCESS
How one perceives whether or not a project is successful depends upon one’s perspec-

tive. A skier or swimmer may not like aquatic plants to the surface and will deem an erad-

ication successful. An angler may consider any plant beneficial and will deem a Eurasian 

watermilfoil eradication of Eurasian watermilfoil a failure. 

On Potters Lake, an early whole-lake treatment for Eurasian watemilfoil was considered 

by WDNR to be unsuccessful because the number of plant species failed to increase 

post-treatment. What was unknown going in to the project was whether there was ever 

much diversity in the lake that might rebound. The community considered the treatment a 

huge success because recreational opportunities improved, plant debris declined and the 

community saved ten’s of thousands of dollars in plant management funds which they 

used to fund wetland acquisitions.

Going into this multi-year project on Random Lake, much discussion took place on how to 

better define success. WDNR set forth the following criteria to use to evaluate the suc-
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cess. These criteria are all based on the lake resource, and not on the communities qual-

ity-of-life considerations.

WDNR Criteria for Success

1  There shall be a reduction in the Eurasian watermilfoil frequency and/or density 

from pretreatment survey conditions until August 2007.

2  There shall be no net reductions (+/-20%) in the frequency and or density of the 

native plant community, with the exception of Elodea sp. and Najas sp. 

3  There shall be no documented overall negative impacts to the fish population or 

other aquatic organisms either directly or indirectly related to the use of herbi-

cides in the lake.

4  There shall be no reductions (+/-20%) in water quality trends throughout the 

study.

Evaluation of the criteria

1.   Eurasian watermilfoil has dropped post treatment regardless of which year starting 

point is used (Table 2).

2.   Using number of native species (16), minus Elodea and Najas (2), in 2004 as a start-

ing point (14), means up to a shift of +/-2.8 species is allowable. In 2006, and 2007 

there were 13 and 14 species respectively. In 2008, there were 12 species, for a drop 

of 15%. 

3.  There were no documented overall negative impacts to the fish or other aquatic organ-

isms reported.

4.  Two of the water quality parameters, total phosphorus and Chlorophyll A improved or 

remained the same post treatment. Water clarity, measured by a Secchi disk, dropped 

from 5.2 to 3.9 feet, approximately 25% reduction. Graph 1 shows the Trophic State 

Index for Random Lake from 1985 through 2008

Determination

Based on all four criteria, the project met or exceeded the expectations in all but a single 

portion of one criteria, the secchi disk measurements. This project has been successful in 

reducing the significant problems caused by Eurasian watermilfoil in Random Lake.

The DNR permit (which includes the evaluation criteria), the aquatic plant data, and the 

water quality report for 2008, are included in the Appendix.
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Graph 1 - Trophic State Index, Random Lake, 1985 through 2008.
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