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Introduction

Lake Cadillac is a 1,170-acre lake located in the City of Cadillac in Wexford County, Michigan (T21N, R9W) . 
The non-native aquatic plant Eurasian milfoil (Myriophyllum spicatum) was first observed in Lake Cadillac 
in 2003 . At that time, milfoil growth in the lake was sparse . However, by 2005, the plant spread to 
approximately 280 acres of the lake (Figure 1) . Lake residents, business owners, and city officials were 
concerned because recreational activities in the lake were being hampered by milfoil growth . In 2006, the 
City of Cadillac, with input from the Lake Cadillac Milfoil Management Subcommittee and area residents, 
established a special assessment district to finance and implement a three-year milfoil control program . 
The original three-year funding cycle for the project (2006 to 2008) generated a sufficient surplus to 
allow the program to be continued into 2010 without the need to assess in 2009 and 2010 . In 2011, 
a city-wide millage was approved for a three-year Invasive Species Control Program for Lake Cadillac .  
Again, existing surplus funds have allowed the project to be extended beyond its original timeframe . 
This report includes background information on the project and a discussion of plant control activities 
conducted in 2015 .
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GOAL OF THE LAKE CADILLAC INVASIVE SPECIES CONTROL PROGRAM

It is important to recognize that aquatic plants are an essential component of lakes (Figure 2) . The plant 
control program on Lake Cadillac focuses almost exclusively on the control of exotic plants . The goal of the 
Lake Cadillac invasive species control program is to selectively control exotic species, without significantly 
impacting beneficial native plants in the lake .

PROJECT COORDINATION

Plant control activities in Lake Cadillac are coordinated by the city’s environmental consultant, Progressive AE . 
Each year, biologists from Progressive AE conduct multiple vegetation surveys to identify locations where 
invasive plant growth is occurring and coordinate activities with the plant control contractor .

Aquatic plants are part of a healthy lake. They produce 
oxygen, provide food and habitat for fish, and help to 

stabilize shoreline and bottom sediments.

Aquatic plants help to hold 
sediments in place and 
improve water clarity.

Aquatic plants 
provide habitat 

for fish and other 
aquatic life.

Trees and shrubs 
prevent erosion and 

provide habitat.

Roots and stones absorb 
wave energy and reduce 

scouring of the lake bottom.

Predator-fish such as pike hide among plants, rocks, and tree 
roots to sneak up on their prey. Prey-fish such as minnows and 

small sunfish use aquatic plants to hide from predators.

Plants and algae are the base 
of the food chain. Lakes with a 

healthy fishery have a moderate 
density of aquatic plants.

Insects and other invertebrates live on or near 
aquatic plants, and become food for fish, birds, 

amphibians and other wildlife.

Figure 2 . Benefits of aquatic plants .
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EXOTIC PLANT SPECIES

An exotic species is one that is found outside of its natural range . Outside their natural range, many exotic 
aquatic plants have no natural competitors or predators to help keep them in check . Exotic aquatic plants 
often have aggressive and invasive growth tendencies . They can quickly outcompete native plants and gain 
dominance . 

Exotic plant species that are currently a threat to Michigan lakes include Eurasian milfoil (Myriophyllum 
spicatum), starry stonewort (Nitellopsis obtusa), phragmites (Phragmites australis), and purple loosestrife 
(Lythrum salicaria; Figure 3) . Eurasian milfoil and starry stonewort are submersed species; phragmites and 
purple loosestrife are emergent plants that grow along the water’s edge .

To date, Eurasian milfoil is the only invasive plant that has required large-scale control in Lake Cadillac . In 
recent years, sparse growth of purple loosestrife has been found along the shoreline of Lake Cadillac, but 
physical removal has prevented this plant from spreading .

Figure 3 . Exotic plant species . Eurasian milfoil (upper left), starry stonewort (upper right), phragmites (lower left), purple 
loosestrife (lower right) .
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Eurasian milfoil is the primary focus of plant control activities in Lake Cadillac . This plant can spread rapidly 
by “vegetative propagation” whereby fragments of the plant break off, take root, and grow into new 
plants . Eurasian milfoil forms a thick canopy at the lake surface that can degrade fish habitat and seriously 
hinder recreational activity (Figure 4) . Once introduced into a lake, Eurasian milfoil often out-competes and 
displaces more desirable plants . 

Getsinger et al . (2005) described problems associated with Eurasian milfoil as follows:

Problems associated with this species include its aggressive displacement of native vegetation, and 
alteration of fish and wildlife habitat by formation of impenetrable mats with dense upper canopies 
that reduce light and decrease water flow . These significant changes in habitat quality quickly affect 
fish, wildlife, and other aquatic organisms .

Over time, Eurasian watermilfoil will out-compete or eliminate more beneficial native aquatic 
plants, severely reducing natural plant diversity within a lake . Eurasian watermilfoil is rarely used for 
food by wildlife, and can displace many aquatic plants that are valuable food sources for waterfowl, 
fish, and insects . Dense stands of Eurasian watermilfoil provide habitat for mosquitoes and may 
increase populations of some species of these insects . 

Fish populations may initially experience a favorable increase when Eurasian watermilfoil first 
invades a site . However, the abundant and aggressive growth of this weed will counteract any 
short-term benefits . It’s typically dense growth habit make Eurasian watermilfoil beds poor 
spawning areas for fish and may lead to populations of small-sized specimens . Loss of oxygen 
and light caused by the dense mats can also affect the characteristics of fish populations . At high 
densities, Eurasian watermilfoil’s foliage supports a lower abundance and diversity of invertebrates 
to serve as fish food . While dense cover does allow high survival rates of young fish, larger 
predator fish lose foraging space and are less efficient at obtaining their prey . Thus dense Eurasian 
watermilfoil stands are reported to reduce expansion and vigor of warm-water fisheries .

The growth and senescence of dense Eurasian watermilfoil colonies also reduce water quality and 
water circulation, and cause lower levels of dissolved oxygen .

Figure 4 . Eurasian milfoil canopy .
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Eurasian milfoil is not the only type of milfoil found in Michigan . There are several native milfoil species, 
such as northern milfoil (Myriophyllum sibiricum) . Some native species closely resemble Eurasian milfoil and 
are commonly mistaken for it . However, the native milfoils rarely form dense, impenetrable plant beds like 
Eurasian milfoil often does . In some lakes, hybridization between exotic Eurasian milfoil (M. spicatum) and 
native northern milfoil (M. sibiricum) is occurring . Genetic testing has found milfoil hybrids to be widely 
dispersed across the northern portion of the United States and hybrid milfoil appears to be widespread 
in Michigan . The documentation of the presence of hybrid milfoil is important because hybridity in plants 
is often linked to invasive traits . In fact, hybrid milfoil may be more invasive than Eurasian milfoil . There is 
concern in the scientific community that hybrids could have a competitive advantage over, and ultimately 
displace both northern milfoil and Eurasian milfoil . 

In terms of physical appearance, hybrid milfoil is difficult to distinguish from Eurasian milfoil . For positive 
identification, genetic testing is required . Further, not all hybrid milfoils are the same . There is considerable 
genetic variability within hybrids . In 2015, three milfoil stems were collected from each of three locations on 
Lake Cadillac . All milfoil stems collected from two sites were hybrid milfoil and all stems from the third site 
were Eurasian milfoil (Appendix A) . Additional information about hybrid milfoil is included in Appendix B . 

EURASIAN MILFOIL CONTROL

Given the problems caused by Eurasian milfoil infestations, considerable effort and funds are spent in 
Michigan and nationwide to control the plant . The most common method of milfoil control is the application 
of aquatic herbicides . In recent years, a native aquatic insect called the milfoil weevil (Euhrychiopsis lecontei) 
has also been used in milfoil control . While mechanical harvesting is often used to control other nuisance 
aquatic plants, it is generally not used to remove Eurasian milfoil since harvesting can fragment the plant 
and cause it to spread further in a lake .

Herbicides

There are two types of herbicides: systemic and contact . Eurasian milfoil is generally controlled with 
a systemic herbicide, such as 2,4-D or triclopyr . Systemic herbicides are taken up by the plant and 
translocated to the roots, resulting in more complete control . Contact herbicides only impact the portions 
of the plant that come into contact with the herbicide . They also tend to be broad-spectrum; they kill both 
milfoil and desirable non-target plants . By contrast, systemic herbicides kill milfoil with little or no impact 
to non-target plants . Contact herbicides work relatively quickly while systemic herbicides generally take 
several weeks to kill the targeted plant . However, the control with contact herbicides is usually short-lived 
and milfoil can re-grow to near full height within a few weeks . Systemic herbicides have been used to treat 
most of the milfoil in Lake Cadillac . 

In Michigan, aquatic herbicide use is regulated according to Part 33, Aquatic Nuisance Control, of the 
Natural Resources and Environmental Protection Act, PA 451 of 1994 . Prior to herbicide treatments, a permit 
must be acquired from the Michigan Department of Environmental Quality (MDEQ) . MDEQ regulates what 
herbicides are approved for use, dose rates, and areas of the lake where treatments are allowed . 
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The Milfoil Weevil

The milfoil weevil (Euhrychiopsis lecontei) is an aquatic insect that is native to North America and appears 
to be common in the Midwest (Figure 5) . The weevil has been found to feed almost exclusively on milfoil 
species, especially Eurasian milfoil . Researchers have 
documented declines in Eurasian milfoil populations 
as the result of weevil feeding . These declines have 
been attributed largely to the burrowing and tunneling 
action of weevil larvae that cause the milfoil plant 
to lose buoyancy and fall from the water column . In 
addition, weevil burrowing can reduce the plant’s ability 
to translocate nutrients and carbohydrates which can 
further reduce milfoil’s competitive edge and ability to 
regrow the next spring . Stem fragments damaged by 
weevils have reduced viability and ability to produce 
new roots . Weevil burrowing may also increase the 
susceptibility of milfoil to infection by pathogens .

In a comprehensive review of research on biological control of Eurasian milfoil, Newman 2004 summarized 
his findings as follows: 

The milfoil weevil  .  .  . can be effective  .  .  . if adequate densities can persist through the summer 
and among years . However, many of the sites investigated have failed to sustain sufficient 
herbivore [weevil] density to effect control . We currently cannot predict when and where herbivore 
populations will reach sufficient densities nor when or where declines and suppression will occur . 
Both adequate agent [weevil] densities and proper plant response are required for predictable 
control  .  .  . Further identification and prioritization of factors limiting herbivore populations is 
needed and methods to ameliorate these limiting factors must be developed before biological 
control of milfoil can be reliably applied on a large scale . 

Additional research and data are needed to evaluate the full potential of weevil stocking as a long-term 
Eurasian milfoil control technique . Repeated stocking of weevils in portions of Lake Cadillac in the four-year 
time frame between 2006 through 2009 did not control Eurasian milfoil growth . 

Several factors, including fish predation, may limit the effectiveness of weevils in controlling Eurasian 
milfoil . In lakes with high numbers of sunfish (Lepomis spp .), adult weevil density can be reduced . Sunfish 
predation likely accounts for the observed failure of weevils to control milfoil in many lakes (Ward and 
Newman 2006) . Lake Cadillac has an abundant sunfish population and sunfish predation may be a factor 
limiting the effectiveness of weevils in the lake .

Figure 5 . Milfoil weevil (Euhrychiopsis lecontei) . Photo 
courtesy Tom Alwin and MSU Dept . Fisheries and Wildlife .
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ZEBRA MUSSELS

In recent years, non-native zebra mussels (Dreissena polymorpha; Figure 6) have been observed in both Lake 
Cadillac and Lake Mitchell (Tonello 2012) . This species is native to eastern Europe and western Asia and was 
introduced into the Great Lakes in the 1980s 
from the ballast water of ocean-going ships . 
Zebra mussels spread rapidly throughout the 
Great Lakes and have been found in over 250 
inland lakes in Michigan . Zebra mussels are 
often transported from lake to lake in their 
microscopic larval stage which is invisible to 
the naked eye and difficult to detect .

Zebra mussels are voracious “filter feeders” 
that consume algae in the water column . 
In some lakes infested with zebra mussels, 
marked increases in water clarity have 
occurred . In shallow, productive lakes, 
this increase in clarity has allowed greater 
sunlight penetration and increased rooted 
plant growth . In lakes with significant zebra 
mussel populations, there is concern that 
filter-feeding by the mussels can remove 
food that would otherwise be eaten by larval fish and other aquatic life . Adult zebra mussels generally 
attach to hard surfaces and are frequently found clinging onto native clams . In some lakes, native clam 
populations have been nearly decimated .

In Lake Cadillac, the ecological impacts of zebra mussels are unclear . Although zebra mussels have been 
observed, conditions in Lake Cadillac may not be suitable to support a sustained population sufficient to 
cause significant problems . Recent research suggests that warm water temperatures that occur periodically 
in Lower Michigan lakes may be a factor limiting zebra mussel abundance . While there is research underway 
on the use of a natural bacterium (Pseudomonas flourescens) to control zebra mussel infestations, lake-wide 
application is currently cost-prohibitive . 

Figure 6 . Zebra mussels (Dreissena polymorpha) . Source: David 
Jude, National Oceanic and Atmospheric Association (NOAA) Great Lakes 
Environmental Research Laboratory (GLERL), http://www .glerl .noaa .gov/
pubs/photogallery/Waterlife/pages/0180 .html
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2015 Plant Control Activities 
PLANT SURVEY METHODS

In 2015, Progressive AE surveyed Lake Cadillac using a point-intercept method in which sampling locations 
were established at grid-points with a global positioning system (GPS) . The grid points were spaced at 300-
foot intervals throughout the littoral zone (i .e ., shallow water portion) of Lake Cadillac (Figure 7) . At each 
grid point, a double-sided thatch rake attached to a line was dragged across the bottom and the presence 
or absence of Eurasian milfoil was documented at each point . The GPS-guided 300-foot grid spacing 
allowed precise mapping of the location of all Eurasian milfoil beds in Lake Cadillac .

In addition to the point-intercept surveys for Eurasian milfoil detection, a whole-lake survey of Lake 
Cadillac was conducted on August 19 in accordance with the MDEQ’s Procedures for Aquatic Vegetation 
Surveys . With these procedures, the shoreline is divided into individual assessment sites and the type and 
relative abundance of each plant species within each assessment site is determined around the entire 
lake shoreline . The shoreline survey data was supplemented with off-shore grid-point data to identify the 
relative abundance of all plant species in Lake Cadillac . During this survey, a total of twenty native aquatic 
plant species were observed in Lake Cadillac, including nine species of pondweeds (Appendix C) . Lake 
Cadillac has a good diversity of native aquatic plants .
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2015 TREATMENT PROGRAM

In 2015, herbicide treatments of Lake Cadillac were conducted in June and July (Table 1) . In total, 97 acres 
of the lake were treated, primarily with systemic herbicides .

TABLE 1
LAKE CADILLAC 2015 TREATMENT SUMMARY

 Number of Acres Treated

 Systemic Herbicides Contact Herbicides
Date (2,4-D; Triclopyr) (Diquat dibromide; flumioxazin) Total

June 8 38  38

July 20 40 19 59

Total 78 19 97

A summary of the number of acres treated and the number of weevils stocked in Lake Cadillac since 
the program began in 2006 is provided in Table 2 . Plant control activities in Lake Cadillac are effectively 
suppressing milfoil and preventing it from regaining dominance in the lake . Cumulative cover of milfoil 
during the whole-lake vegetation survey in August was 1 .3% (Appendix C) . Early detection and rapid 
response will help ensure the continued success of the plant control program in Lake Cadillac .

TABLE 2
LAKE CADILLAC EURASIAN MILFOIL CONTROL HISTORY

 Acres Treated with Herbicides Number of Weevils Stocked

2006 180 12,000

2007 50 12,000

2008 47 6,000

2009 143 12,000

2010 160 0

2011 113 0

2012 140 0

2013 101 0

2014 89 0

2015 97 0
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Appendix A
Lake Cadillac 2015 Genetic Testing Results



   
Summary of DNA Data for Watermilfoil 

Grand Valley State University’s Robert B. Annis Water Resources Institute 

 

Result Details (By Lake): 

Lake Name: Cadillac  

Date Received:  6/5/15 

Number of Samples Sent: 9 

Number of Samples Processed: 9 

Comments: NA 

 

Genetic IDs: 

Area/site Sample # ID 

Point 20 1-3 Hybrid Watermilfoil (Myriophyllum spicatum x 

Myriophyllum sibiricum) 

Point 238 4-6 Hybrid Watermilfoil (Myriophyllum spicatum x 

Myriophyllum sibiricum) 

Point 278 7-9 Eurasian Watermilfoil (Myriophyllum spicatum) 
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Appendix B
Hybrid Milfoil: Management Implications and Challenges
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Background
Millions of dollars are spent annually on programs to combat 
invasive aquatic plants in Michigan. A primary focus of many of 
these programs is the control of Eurasian milfoil (Myriophyllum 
spicatum), an aggressive-growing exotic plant introduced into the 
United States from Europe and Asia. 

Eurasian milfoil is not the only type of milfoil found in Michigan. 
There are several native milfoil species, such as northern milfoil 
(Myriophyllum sibiricum). Some native species closely resemble 
Eurasian milfoil and are commonly mistaken for it. However, the 
native milfoils rarely form dense, impenetrable plant beds like 
Eurasian milfoil often does. In some lakes, hybridization between 
exotic Eurasian milfoil (M. spicatum) and native northern milfoil 
(M. sibiricum) is occurring. Genetic testing has found milfoil hybrids 
to be widely dispersed across the northern portion of the United 
States and hybrid milfoil appears to be widespread in Michigan. 
The documentation of the presence of hybrid milfoil is important 
because hybridity in plants is often linked to invasive traits. In fact, 
hybrid milfoil may be more invasive than Eurasian milfoil. There 
is concern in the scientific community that hybrids could have a 
competitive advantage over, and ultimately displace both northern 
milfoil and Eurasian milfoil.

In terms of physical appearance, hybrid milfoil is difficult to 
distinguish from Eurasian milfoil. For positive identification, 
genetic testing is required. Further, not all hybrid milfoils are the 
same. There is considerable genetic variability within hybrids.

Herbicide Treatments
Herbicide applications are the most commonly-used method 
to control Eurasian milfoil. However, in some lakes, herbicide 
treatments have become less effective. Dose rates that historically 
provided good control of milfoil are sometimes only partially 
effective, and plant die-back is incomplete and/or regrowth occurs 
more rapidly.

Recent research indicates that hybrid milfoils may exhibit increased 
tolerance to some herbicides. On average, hybrid milfoil is less 
susceptible to control with the commonly-used aquatic herbicide 
2,4-D in comparison with Eurasian milfoil. The decreased sensitivity 
to 2,4-D appears to be common across different hybrid lineages. 
Lakes that have been treated historically with 2,4-D have a higher 
incidence of hybrid milfoil than non-treated lakes. This research 
suggests that use of certain herbicides may inadvertently allow 
tolerant hybrid milfoil to gain dominance.

With the aquatic herbicide fluridone (Sonar®), hybrid tolerance 
appears to be limited to fewer hybrid lineages. While hybrid 
resistance to fluridone has been observed in a small percentage of 
lakes, hybridity does not necessarily infer fluridone tolerance.

Management Implications
Management of hybrid milfoil presents new challenges. Fortunately, 
there are some new tools available to document the presence of 
hybrid milfoil and to evaluate the potential for herbicide resistance.

Hybrid Milfoil:
Management Implications and Challenges
By: Tony Groves, Paul Hausler, and Pam Tyning
Water Resources Group, Progressive AE

Eurasian milfoil (Myriophyllum spicatum)

Hybrid milfoil (Myriophyllum spicatum x Myriophyllum sibiricum)
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Genetic Testing: As discussed in an article in the Summer 2014 
issue of the Michigan Riparian, genetic testing is now commercially 
available and can be used to determine the presence and distribution 
of Eurasian versus northern versus hybrid milfoil in a given lake. 
This data can, in turn, be used to inform management decisions.

Herbicide Susceptibility Screening: Another approach that is being 
used is herbicide susceptibility screening in which milfoil samples 
are collected from various locations in a lake and exposed to typical 
herbicide dose rates to evaluate plant response. If plant response is 
diminished, it may indicate the presence of hybrid milfoil and the 
need for reevaluation of a treatment approach, before substantial 
resources are committed to a treatment protocol that may not be 
very effective.

As with most invasive species, early detection and rapid response 
is key to effective control. Annual monitoring of the type and 
abundance of aquatic plants is an essential first step in this endeavor. 
In areas of the lake where milfoil is found, plant samples can be 
collected for further analysis.

In general, the use of herbicides with different modes of action, 
rather than using the same type of herbicide year after year, may 
help stem the spread of hybrids that are showing resistance to a 
particular herbicide or class of herbicides.

Given the potential management implications, genetic testing 
and herbicide susceptibility screening may soon become standard 
practices for lake managers. Additional research is ongoing to 
better evaluate the distribution of hybrid milfoil, its biological 
characteristics, herbicide treatment impacts, and its susceptibility 
to control measures.
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Lake Cadillac Standard Aquatic Vegetation Summary Sheet



Standard Aquatic Vegetation Summary Sheet

Lake Name: Lake Cadillac

County:

Surveyor: Paul Hausler, Ernest Schenk Survey Date:

281

A B C D A x 1 B x10 C x 40 D x 80 Sum %

1 Eurasian milfoil 13 22 3 13 220 120 0 353 1.3 1 Eurasian milfoil

2 Curly leaf pondweed 0 0 0 0 0 0.0 2 Curly leaf pondweed

3 Chara 10 1 0 100 40 0 140 0.5 3 Chara

4 Thinleaf pondweed 1 0 10 0 0 10 0.0 4 Thinleaf pondweed

5 Flatstem pondweed 2 8 2 80 0 0 82 0.3 5 Flatstem pondweed

6 Robbins pondweed 6 26 23 4 6 260 920 320 1,506 5.4 6 Robbins pondweed

7 Variable pondweed 3 13 3 3 130 120 0 253 0.9 7 Variable pondweed

8 Whitestem pondweed 1 18 20 1 1 180 800 80 1,061 3.8 8 Whitestem pondweed

9 Richardson's pondweed 3 20 5 1 3 200 200 80 483 1.7 9 Richardson's pondweed

10 Illinois pondweed 1 1 0 0 0 1 0.0 10 Illinois pondweed

11 Large leaf pondweed 2 13 17 1 2 130 680 80 892 3.2 11 Large leaf pondweed

12 American pondweed 0 0 0 0 0 0.0 12 American pondweed

13 Floating leaf pondweed 1 0 0 40 0 40 0.1 13 Floating leaf pondweed

14 Water stargrass 0 0 0 0 0 0.0 14 Water stargrass

15 Wild celery 3 10 5 3 100 200 0 303 1.1 15 Wild celery

16 Sagittaria 2 0 20 0 0 20 0.1 16 Sagittaria

17 Northern milfoil 0 0 0 0 0 0.0 17 Northern milfoil

18 M. verticillatum 0 0 0 0 0 0.0 18 M. verticillatum 

19 M. heterophyllum 0 0 0 0 0 0.0 19 M. heterophyllum

20 Coontail 5 84 37 16 5 840 1,480 1,280 3,605 12.8 20 Coontail

21 Elodea 4 43 26 6 4 430 1,040 480 1,954 7.0 21 Elodea

22 Utricularia spp. 0 0 0 0 0 0.0 22 Utricularia spp.

23 Bladderwort-mini 1 0 10 0 0 10 0.0 23 Bladderwort-mini

24 Buttercup 0 0 0 0 0 0.0 24 Buttercup

25 Najas spp. 2 44 24 1 2 440 960 80 1,482 5.3 25 Najas spp.

26 Brittle naiad 0 0 0 0 0 0.0 26 Brittle naiad

27 Sago pondweed 0 0 0 0 0 0.0 27 Sago pondweed

28 Bidens beckii 4 1 0 40 40 0 80 0.3 28 Bidens beckii

29 0 0 0 0 0 0.0 29

30 Nymphaea 1 0 10 0 0 10 0.0 30 Nymphaea

31 Nuphar 1 1 0 10 40 0 50 0.2 31 Nuphar

32 Brasenia 0 0 0 0 0 0.0 32 Brasenia

33 Lemna minor 0 0 0 0 0 0.0 33 Lemna minor

34 Spirodella 0 0 0 0 0 0.0 34 Spirodella

35 Watermeal 0 0 0 0 0 0.0 35 Watermeal

36 Arrowhead 0 0 0 0 0 0.0 36 Arrowhead

37 Pickerelweed 0 0 0 0 0 0.0 37 Pickerelweed

38 Arrow arum 0 0 0 0 0 0.0 38 Arrow arum

39 Cattails 1 0 0 40 0 40 0.1 39 Cattails

40 Bulrushes 2 0 20 0 0 20 0.1 40 Bulrushes

41 Iris 0 0 0 0 0 0.0 41 Iris

42 Swamp loosestrife 0 0 0 0 0 0.0 42 Swamp loosestrife

43 Purple loosestrife 1 1 1 10 0 0 11 0.0 43 Purple loosestrife

44 0 0 0 0 0 0.0 44

45 Najas flexilis 4 39 37 4 390 1,480 0 1,874 6.7 45 Najas flexilis

Total: 50.8

Wexford

19-Aug-15

Total Number of AVAS Sites:

Code 

No
Plant Name

Occurrence per 

Density Category
Relative Density Calculations

Relative Density for 

Entire Littoral Zone
Code 

No
Plant Name

P:\53950302\Civ\Design\Cadillac AVAS.xlsx



Lake Cadillac 53950302
2015 Annual Report R-1

References

Fusilier, W .E . 2009 . Lake Cadillac, Clam Lake Township, Wexford County, Michigan, 2002-2009 Water Quality 
Studies .

Getsinger, K ., M .D . Moore, E . Dibble, E . Kafcas, M . Maceina, V . Mudrak, C . Lembi, J . Madsen, R .M . Stewart, L . 
Anderson, W . Haller, C . Layne, A . Cofrancesco, R . Newman, F . Nibling, K . Engelhardt . 2005 . Aquatic Plant 
Management: Best Management Practices in Support of Fish and Wildlife Habitat . Aquatic Ecosystem 
Restoration Foundation, Lansing, MI .

Michigan Department of Environmental Quality . 2013a . Water Quality Parameters: pH, accessed November 
15, 2013, http://www .michigan .gov/documents/deq/wb-npdes-pH_247233_7 .pdf .

Michigan Department of Environmental Quality . 2013b . Michigan Surface Water Information System: 
Lake Cadillac, accessed November 15, 2013, http://www .mcgi .state .mi .us/miswims/details .
aspx?detailType=2&id=830039 .

Michigan Department of Environmental Quality . 2013c . Michigan Surface Water Information System: 
Lake Mitchell, accessed November 15, 2013, http://www .mcgi .state .mi .us/miswims/details .
aspx?detailType=2&id=830040 .

Michigan Department of Environmental Quality . 2012 . Michigan National Lakes Assessment Project 2007 . 
MI/DEQ/WRD-12/006 .

Newman, R .M . 2004 . Invited Review – Biological control of Eurasian watermilfoil by aquatic insects: basic 
insights from an applied problem . Archiv für Hydrobiologie 159 (2): 145-184 .

Tonello, M .A . 2012 . Lake Cadillac, Wexford County . Michigan Department of Natural Resources, Status of 
the Fishery Resource Report . 2012-149 .

Ward, D .M . and R .M . Newman . 2006 . Fish predation on Eurasian watermilfoil (Myriophyllum spicatum) 
herbivores and indirect effects on macrophytes . Canadian Journal of Fisheries and Aquatic Sciences 
63: 1049-1057 .


