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Introduction

Kettle Moraine Lake is located in Fond du Lac County near the Northern Unit of the
Kettle Moraine State Forest. It has a surface area of 227 acres, a maximum depth of 30
feet and an average depth of 6 feet. Approximately 85% of the lake is less than 10 feet
deep. Kettle Moraine’s shores are a mixture of forested uplands and marsh. The lake is
fed primarily by groundwater seepage. Water percolates out of the lake through a
wetland adjoining the northwest end of the lake. This wetland complex, in turn, is
drained by the Waucousta River, which then drains into the middle branch of the
Milwaukee River.

Kettle Moraine Lake is located in the Milwaukee River Watershed, and the Kettle
Moraine Subwatershed (Figure 1). Land uses within the subwatershed are 51%
agricultural, 35% wetland, 12% upland forest and grassland, and 2% residential. The
extensive wetlands in the watershed play an important role on protecting the lake from
agricultural runoff. It is estimated that these wetlands capture 672 tons of sediment per
year. The residential land is predominantly on the shores of Kettle Moraine Lake. It is
estimated that 10% of the sediment load in the watershed comes from this source
(WNDR and Fond du Lac County data).

Kettle Moraine Lake contains a diverse fishery that includes largemouth bass, northern
pike, walleye and panfish. This fishery attracts both summer and winter anglers. A
public boat launch is located at the southwest corner of the lake. Shore fishing
opportunities exist along the County Highway F right-of-way on the east shore of the
lake.

Due to its shallow nature, rich organic sediments, and good water clarity, Kettle Moraine
Lake 1s prone to abundant aquatic plant growth. In recent years Kettle Moraine Lake has
become infested with Eurasian watermilfoil (Myriophyllum spicatum) and curly-leaf
pondweed (Potamogeton crispus), two invasive exotic plants. Eurasian watermilfoil in
particular, found conditions in Kettle Moraine Lake very favorable. This species quickly
formed dense beds that occupied a large percentage of the littoral area (approximately
112 acres by 2002). Invasion of this plant greatly impaired recreational uses, aesthetics
and the ecological health of the lake — bringing aquatic plant management concerns to the
forefront.
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Historical data

The Kettle Moraine Lake — Lake Use Report (No. ML-5) published by the Wisconsin
Department of Natural Resources (1974) presents the findings of a lake survey conducted
in 1968. The water quality found during this survey was generally good. Total
Phosphate readings averaged 0.24 mg/l and were considered below average for area
lakes. Total alkalinity averaged 179.6, and pH averaged 8.20. Secchi disc readings were
14 feet in May, but dropped to 9 feet by August. Dissolved oxygen and temperature
readings taken in August found an oxycline at 12 feet, and a thermocline at 17 feet. The
lake was virtually devoid of oxygen below 17 feet. Since most of the lake is less than 10
feet deep, this was not considered a problem for the fishery. However the lake was listed
as a periodic winterkill lake.

The aquatic plant community was described as diverse and dense. The most common
submergent species found were common waterweed (Elodea canadensis), musk grass
(Chara spp.) and coontail (Ceratophyllum demersum). Large-leaf pondweed
(Potamogeton amplifolius) and stiff pondweed (P. strictifolius) were also abundant.
Floating-leaf plants, particularly watershield (Brasenia schreberi) and white water lily
(Nymphaea tuberosa), were common over much of the north half of the lake, and in the
bay at the southeast end of the lake. Yellow water lilies (Nuphar spp.) were only found
in a few 1solated areas. Emergent species were limited to the undeveloped portions of the
lake and included: bulrushes (Scirpus spp.), cattails (Typha spp.), pickerelweed
(Pontederia cordata) and water willow (Decondon verticillatus). Filamentous algae were
notably absent. The dense vegetation was said to limit motor boating activities in water
less than 5 feet deep.

Kettle Moraine Lake Association

The Kettle Moraine Lake Association is a volunteer organization comprised of people
living on and near Kettle Moraine Lake. The association has been around since the
1950’s, and currently has approximately 140 members. The purpose of the association is
to unite and unify property owners of the lands surrounding the lake. Its stated goals are
to generate interest in, and enhance recreational opportunities and facilities for all lake
users, and to encourage the preservation of natural resources of Kettle Moraine Lake and
its surroundings.

The Kettle Moraine Lake Association has taken a very active role in the management of
the lake. Past management activities have included installing and maintaining a winter
aeration system to prevent fish kills, monitoring water quality parameters such as -
dissolved oxygen, and contracting aquatic herbicide treatments to maintain navigation
lanes and mooring and swimming areas around private docks.




. i e e - 3 - g g - ar E sl = A Q- ] £ i . (,{y 1 ‘

Recent management activities

In a relatively short period of time after its invasion into Kettle Moraine Lake, Eurasian
watermilfoil dominated the plant community. In fact, Kettle Moraine Lake became one
of the most heavily milfoil-infested lakes in the state. With traditional recreational uses .
of the lake nearly ground to a halt, management of Eurasian watermilfoil became the
primary concern of the Kettle Moraine Lake Association.

In 2003, the Kettle Moraine Lake Association retained Aquatic Biologists, Inc. to
develop and implement a program to control Eurasian watermilfoil and to restore native
habitats to the lake. The first phase of this project, completed in May 2003, was to
conduct a survey of the aquatic plant community, to map the distribution of Eurasian
watermilfoil and curly-leaf pondweed, and to analyze several water quality parameters.
Shortly after the survey work was completed, 100 of the 112 acres of Eurasian
watermilfoil found were treated with the herbicide Navigate® (2,4D). In August 2003, a
follow-up plant survey and mapping effort was completed in order to evaluate treatment
effectiveness and impacts to native plants. 18 acres of Eurasian watermilfoil re-growth
were found during this survey. These 18 acres were retreated with Navigate® in
September 2003.

This report discusses exotic species management alternatives, presents the findings of the
pre- and post-treatment surveys, and provides recommendations for the next phases of
restoring native habitats in Kettle Moraine Lake.

Exotic Aquatic Plants: Ecology and Management

Eurasian watermilfoil

Eurasian watermilfoil was first introduced into U.S. waters in 1940. It had reached
Wisconsin’s lakes by 1960. Since then, its expansion has been exponential (Brakken,
2000). Eurasian watermilfoil can be identified by its long, spaghetti-like stems and
reddish-tinged, feather-like leaves. It can be easily confused with several of the seven
native milfoils. Distinguishing characteristics are the finely divided leaflets that occur in
14-20 pairs (Borman, et.al., 1997). Perhaps its most distinguishing characteristics
though, is the plant’s ablhty to form dense, impenetrable beds that grow to the water’s
surface, inhibiting boating, swimming and fishing.

Eurasian watermilfoil begins growing earlier than native plants, giving it a competitive
advantage. The dense surface mats formed by the plant block sunlight and have been
found to displace nearly all native submergent plants. Over 200 studies link declines in
native plants with increases in Eurasian watermilfoil (Madsen, 2001). Dense growths of




Eurasian watermilfoil have been associated with declines in fishery quality, invertebrate
abundance and water quality as well (Pullman, 1993).

A wide variety of methods have been employed to control Eurasian watermilfoil in lakes.
These have included mechanical harvesting, introduction of biological vectors, herbicide
treatments, even rotovation of bottom sediments.

Mechanical harvesting

Boat-mounted mechanical weed harvesters are usually used in lakes that have historically
used harvesters to control native macrophytes, and is situations where lake management
units have done insufficient planning to receive permits for herbicide use. Mechanical
harvest is not a recommended control method for Eurasian watermilfoil, however.
Eurasian watermilfoil can reproduce by fragmentation (Borman, et. al. 1997), and the
free-floating plant matter left from cutting operations can accelerate dispersal of the plant
— both within the lake and to nearby lakes. Mechanical harvest does offer several distinct
advantages, though. Harvested plant matter can be removed from the lake system,
reducing the possibility of low dissolved oxygen due to bacterial decomposition. The
possibility of algae blooms due to a sudden nutrient release is also greatly reduced. There
are no water use restrictions following mechanical harvest either. A disadvantage of
mechanical harvest is that it is not species selective. While cutting does not typically kill
plants, there is little evidence to suggest that cutting can induce a shift back to native
species (Shardt, 1999).

Milfoil weevils

There has been considerable research on biological vectors, such as insects, and their
ability to affect a decline in Eurasian watermilfoil populations. Of these, the milfoil
weevil has received the most attention. Native milfoil weevil populations have been
associated with declines in Eurasian watermilfoil in natural lakes in Vermont (Creed and
Sheldon, 1995), New York (Johnson, et. al., 2000) and Wisconsin (Lilie, 2000).

However there is scant evidence that stocked weevils can produce a decline in Eurasian
watermilfoil density. A twelve-lake study called “The Wisconsin Milfoil Weevil Project”
(Jester, et. al. 1999) conducted by the University of Wisconsin, Stevens Point in
conjunction with the Wisconsin Department of Natural Resources researched the efficacy
of weevil stocking. This report concluded that milfoil weevil densities were not elevated,
and that Eurasian watermilfoil was unaffected by weevil stocking in any of the study
lakes.

There have been numerous reasons given for the lack of success of weevil stocking as a
management option, including calcium carbonate deposits on plants (Jester, et. al. 1999),
poor over-wintering habitat (Newman, et, al. 2001), high pH (C. Kendziorski, 2001) and
sunfish predation (Newman, pers. comm.). Perhaps the most compelling reason why
weevil stocking has been unsuccessful may be that weevil populations are already at
carrying capacity in many lakes. Recent studies indicate that milfoil weevils are widely
distributed throughout Wisconsin’s lakes (Jester, et. al. 1997).
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One reason that native weevil populations may be able to impact Eurasian watermilfoil in
some lakes but not others may have to do with a lake’s surface are and its wind fetch.
Recent studies conducted by Aquatic Biologists, Inc. staff (Cason, 2003) concluded that a
relationship might exist between wind energy and the ability of milfoil weevils to affect a
decline in Eurasian watermilfoil. It appears that lakes must be large enough (300 acres +)
to generate sufficient wave action before milfoil stems burrowed by weevils will

collapse.

Rotovation

The use of rotovators to control Eurasian watermilfoil has been used in the Pacific
Northwest but is seldom used in other parts of the country. This technique involves
churning bottom sediments with rototiller-like blades to uproot aquatic plants.
Rotovators are typically attached to a hydraulic boom that is mounted on a boat. The
boat is also equipped with a weed rake or harvester to capture and remove uprooted plant
fragments.

Studies bave shown that rotovation can produce a high level of milfoil control for up to
two years. Eurasian watermilfoil from adjacent uncleared areas then gradually reinvaded
the cleared sites (State of Washington, 2001). Rotovation has numerous disadvantages
though, including temporary turbidity increase, nutrient and sediment resuspension,
impacts to fish and other organisms and high cost. Rotovation cannot be used in areas
submerged utility or aeration lines.

Herbicides

Herbicides have been the most widely used and most successful tools for controlling
Eurasian watermilfoil. The two herbicide groups most commonly employed are fluridone
(Avast®, Sonar®) and 2,4D (Aquacide®, Aquakleen®, Navigate®, Weedar 64®).
Fluridone treatments have shown considerable promise for providing both good control
and species selectivity for Eurasian watermilfoil (Welling, et al., 1997). Whole-lake
Sonar® treatments have been done on several Wisconsin Lakes. While initial results
were encouraging (species selectivity, 95-100% initial control), continued monitoring
found that desired long-term control was not achieved (Cason, 2002).

2,4D herbicides, on the other hand, have been used on hundreds of Wisconsin Lakes with
good success. The E.P.A. lists 2,4D as a Class D herbicide, which means that there is no
data to support that it is harmful to humans. The E.P.A. product label lists no water use
restrictions for swimming or fish consumption following treatment with 2,4D either.
2,4D is a biodegradable organic herbicide that does not persist in the environment in any
form. Applied correctly at prescribed rates, 2,4D is highly selective to Eurasian
watermilfoil. '

Aquathol®, an endothol-based herbicide, has also shown promise as a tool for controlling
Eurasian watermilfoil. Aquathol® treatments performed by ABI on several Wisconsin
Lakes during 2003 were successful in controlling Eurasian watermilfoil. While little is
known about the degree of long-term control provided by Aquathol®, the herbicide does
offer an advantage over 2,4D in that it will also control curly-leaf pondweed. Conducting




treatments early in the season before other species begin growing provides species
selectivity for Eurasian watermilfoil and curly-leaf pondweed.

Curly-leaf pondweed

Curly-leaf pondweed has been found in the U.S. since at least 1910. A native of Europe,
Asia, Africa and Australia, this plant is now found throughout much of U.S. (Baumann,
et.al., 2000). Curly-leaf pondweed has oblong leaves that are 2-4 inches long and attach
to a flattened stem in an alternate pattern. The most distinguishing characteristics of this
plant are the crenellated appearance of the leaves, and the serrated leaf margins. Curly-
leaf pondweed is a cold-adapted plant. It can begin growing under the ice while other
plants are dormant. By mid-summer when water temperatures reach the upper 70° F
range however, the plant begins to die off (Borman, et.al, 1997).

As with Eurasian watermilfoil, curly-leaf pondweed’s aggressive early season growth
allows it to out compete native species and grow to nuisance levels. Because the plant
dies back during the peak of the growing season for other plants though, it is better able
to coexist with native species than Eurasian watermilfoil. Perhaps the most significant
problem associated with curly-leaf pondweed involves internal nutrient cycling, The die-
off and decomposition of the plant during the warmest time of year leads to a sudden
nutrient release in the water. This often leads to nuisance algae blooms and poor water

quality.

Both mechanical harvesting and herbicide treatments are commonly used to control
curly-leaf pondweed. The herbicide most often used is Aquathol®. While endothol
herbicides are effective on a broad range of aquatic monocots, early season applications
made at low rates are highly species-selective. Both mechanical harvesting and
herbicide treatments are very effective in providing short-term control. However neither
method, as they are commonly applied, tend to provide any long-term control of the
plant. Curly-leaf pondweed produces a vegetative reproductive structure in early summer
that is called a turion. While herbicides effectively kill the parent plant, the turions are
resistant to herbicides. This allows curly-leaf pondweed to regenerate annually.

Recent studies conducted by the Army Corps of Engineers however, have found that
conducting treatments of curly-leaf pondweed using Aquathol when water temperatures
are in the 50° F range will kill plants before turions form, thus providing long-term
control. These treatments conducted over time were able to significantly reduce curly-
leaf pondweed populations (Skogerboe and Poovey, 2002). These findings may make
Aquathol® the tool of choice for controlling curly-leaf pondweed. :




Aquatic Plant Surveys

Methods

Two aquatic plant surveys were conducted on Kettle Moraine Lake during 2003 — one in
May and one in August. Two surveys were done in order to evaluate seasonal variations
in the lake’s plant community. The aquatic plant surveys utilized reproducible methods
so that future surveys can accurately assess changes to the plant community. A series of
north — south and east - west transects were plotted on the lake (Figure 2). Transects
lines were spaced approximately 500 feet apart. Where transects intersected, plant
samples were collected. Four rake tows were made at each collection point (128 total)
using a tethered short-toothed rake. All samples collected were identified to genus and to
species whenever possible. Data collected included species composition, percent
frequency and relative abundance.

Mapping of exotic species was done during each of the plant surveys. The location and
extent of Eurasian watermilfoil and curly-leaf pondweed beds was determined visually
and with rake tows. The dimensions of the beds, minimum and maximum depths, and
distances from shore were measured and recorded on a contour map. The map drawings
were then superimposed upon an acreage grid to determine the area of the beds.




Figure 2. Kettle Moraine Lake 2003 aquatic plant survey transect map.
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May Survey Results

During the May survey, a total of 12 species of submergent macrophytes were found
along with three species of floating leaf plants and two types of filamentous algae (Table
1). The two exotic species, Eurasian watermilfoil and curly-leaf pondweed, dominated
the plant community, together making up 35.7% of the plant composition. They were
also widely distributed, having been found at 62.5% and 37.5% of sample points,
respectively. Coontail (Ceratophyllum demersum), musk grass (Chara spp.) and elodea
(Elodea canadensis) were the most abundant native plants, and were also widely
distributed.

A total of 111.7 acres of Eurasian watermilfoil were mapped in Kettle Moraine Lake
during the May survey (Figure 3). Eurasian watermilfoil was found throughout most of
the lake basin — wherever adequate depths and suitable organic substrates were found.
Milfoil beds ranged from dense monotypic stands, to moderately dense beds that were
interspersed with other species, to scattered stands where milfoil had recently colonized.
The most dense milfoil beds tended to occur along the north shore. Eurasian watermilfoil
may have reached its maximum distribution in the lake by May 2003. Left unchecked,
the milfoil would probably only increase in density — further displacing native plants.

A total of 73.7 acres of curly-leaf pondweed were found during the May survey (Figure
4). Curly-leaf pondweed tended to favor many of the same areas as Eurasian
watermilfoil, but colonized deeper water than milfoil. Curly-leaf pondweed was scare
where Eurasian watermilfoil was most dense — probably having been out competed by the
milfoil. Curly-leaf pondweed achieved greatest densities in the deeper mid-lake areas.
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Table 1. Results of the aquatic plant survey conducted on Kettle Moraine Lake during May, 2003.

This survey was conducted prior to the Eurasian watermilfoil treatment.

Species Percent Percent
common name scientific name Frequency Composition
Eurasian Watermilfoil Myriophyllum spicatum 62.5 223
Coontail Ceratophyllum demersum 452 16.2
Curly Leaf Pondweed Potamogeton crispus 37.5 13.4
Musk Grass Chara spp. 32.1 11.5
Elodea Elodea canadensis 256 9.1
Bushy Pondweed Najas flexilis 20.2 7.2
Filamentous Green Algae Clapaphora spp. 16.1 57
Horsehair Algae Pithophora spp. 14.3 5.1
lllinois Pondweed Pofamogeton illinoensis 8.9 3.2
Watersheild Brasenia schreberi 6.0 21
White Water Lily Nymphaea odorata 4.8 1.7
Spadderdock Nuphar variegata 3.0 1.1
Flatstem Pondweed Potamogeton zosteriformis 1.2 0.4
Northern Watermilfoil Myriophyllum exalbescens 1.2 0.4
Water Stargrass Zosterella dubia 0.6 0.2
White Water Crowfoot Ranunculus longirostris 0.6 0.2
Water Moss Drepanaoclaclus spp. 0.6 0.2




Figure 3. Distribution of Eurasian watermilfoil on Kettle Moraine Lake
in May 2003.
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Figure 4. Distribution of curly-leaf pondweed on Kettle Moraine Lake
in May 2003.
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Historical Comparisons

The aquatic plant community found in this survey was markedly different than that
described in the 1968 survey. A number of new species were found in 2003. However,
aside from Eurasian watermilfoil and curly-leaf pondweed, most of these were found in
limited number. Their occurrence in the data may only be due to more thorough
sampling methods. Elodea, chara and coontail were abundant in 1968 as well as in 2003,
however two pondweed (Potamogeton) species found in abundance in1968, large-leaf
pondweed and stiff pondweed, were notably absent in 2003. The only pondweed species
found in 2003 were Illinois pondweed (Potamogeton illinoiensis) and flatstem pondweed
(P. zosteriformis). Both of these species were limited in abundance and distribution.
Another notable difference is found in the distribution of floating-leaf species,
particularly watershield. The greatest abundance of this plant was found in the southeast
corner of the lake in 1968. Watershield was absent from this portion of the lake in 2003
(see transect data sheets in Appendix 1 and 2).

It appears that the habitat quality of Kettle Moraine Lake has declined over a 35 year
period. Pondweed species, such as large-leaf pondweed, and floating leaf species, such
as watershield, are considered high-value plants in lake environments for the cover they
provide for fish and the food they provide for birds and mammals (Table 2). Their
decline or disappearance in Kettle Moraine Lake may negatively affect fish and wildlife.
The loss of submergent species may be due to competition by invasive exotics. The loss
of floating-leaf species may be due to human activities such as weed raking, herbicide

~ treatments or increased boat traffic.

10




AiTenb 191em 191339 03 S3INGLIJUOO pUE S)USTIPIS

SOABD[ PaYOUEIq Payl00}

JO 00IN0S [$3}RIQOLISAUL PUR [SIJ J0J JOA0D JUS[[SIXE]

I SOABS[ ‘OWOZIYI YOIy} © WOLJ SFI0WD SWId)S 1n01S

wonoq 3zIiqess sdyay ‘says Surumeds orddero yorlq | Jo spoyMm pue Jopo oy1-ysnuw ‘quedund SI1 £q poyTiuapt (“dds avy)
0} poyeroosse si pue ysyy 3unoA 10y I9)[aYS SIPIAOL] ST 831 Juepd 1Yy v sajquuasal jey sede xo[dwioo v | SSB.IL) SN
Pap1oF APYSI[S pue PaYdIe 3q 0} PUs) SOABS] PagIowWqns (smjoftjduip
[MoJIsteM AQ POOJ 10J PaneA SIe SIO[INU S} SYSIy 10] 'SUToA AUeW Y1IM PROIQ PUB 95Ie] 218 SOABS] SOWOZIYL ©opa30u10 J)
Yeliqey SuIgeIof pue ‘opeys “ISYSYs JUS[[90Xd SIAJJO JOv[q PaSpII € WOy 5315w pue YSno) oI Swalg | paompuo JeaT-a81e|
(s1suaout]jt
199D pue “IoABSq ‘SjRn{SNUI ‘[MO0JId)eM JO POOT dn dreys © saey usyjo pue [eao 0} padeys-aoue] u0j230UDI0 J)

pasMpuod stourry

Arrenb 1arem Fuiaordun
pue syuaLnu $s30xa Jurzinn 1oy juefd jusprodurn
‘SJeI{SnuI pue SpIiq AuruI J0J POOJ ‘YSI} I0F JeIqry

199] g se doap
SB SI31BM UT 90BJINS SI8)eM 9A0QE SFI0UID pUe SWI0)0q

(S1ypututi2)gns sndiiog)

§309SUI AUBWI JOJ SWIOY S] PUL ST JOJ JSA0D SIPIAOIL]

pauspe|y A[Suoxns © sey oIym SWOZIYI € Woly safourg

Surde1oy pue ‘Kesmu ‘Surumeds juepodwr spiaorg | iy xoye1d Swo)s [edLIpuI[Ad Pa10[09-2AT[0 JO dn opBIA ysnang I3\
suroA 1aqrered sury Auewr (S1uLiofia1s0z
ysy Aq uodn paj o1e yorym pue UeA-prut JusuIwoId © Yim JJns oIe SOABS[ SSWD)S uoj230unI0J)

peampuog w)s-je[q

dn
W3S 9y} PILeMO] POPAOID SIOUI 31 PUR € IO 7 JO SHIOYM

uodn pasy ysiy 1ey) UT 318 S2ABS] WIS)S S} 01 A)OIIP YorE 1Y) SOARD] (sisuappund Papoyy)
51095 AUBW 10J SWIOY ST PUE SIJ 10§ JSA0D SPIAOI] padeys souey “[Jewrs ym suwals Ispusys Jo dn apepy BIPO[Y
Arenb 1o1em sdjoy AT1eo18
yomm snioydsoyd pue Jusurpas Jo junoure a3re| UOO0JORI  JO [I¥) 9Y] SO[qUISsaI (wns.iowap
© soinjdes {[moj1e1em pue ysij 10§ pooj spraoid yorgm U21J0 Jey) Wwajs Furfrer} Suoy © U0 SOALS] PYI00} wnjjAydoin.aa”))
§}095UT 0} SWOY ST put Ys1y SUNOA 10} I19)[oYs OpIAOIJ ‘moxreu Jo sproym seonpoid i1 ‘serpdwr sweu )1 sy [rejuoo))
Us1j I10J pooj pue
19)[3ys Jo 921n0s pooF e sop1aoid ‘spiq ysrew pue | sied ur mois pue ‘pajutod ‘molreu oJe SaABS[ SIojoUl | 0} (sipxayf solop)
[/0§1318M JO s3102ds Aueur 1oy pooy juepodut 1o | dn Suimors wiss payouriq Aouy & yim jueyd pasiowiqng paasmpuog Aysng

surysiqelse swm
prey e oAey syueld onenbe 19y30 aroym JUSUIPIS 1J0S
‘0800 K194 UL MOI3 ST J0J I9A0D PUB POOJ SPIAOI]

Aaxd den
Tey)) SISppe|q SUIUIBIUOD SaYouRIq YI[-Jea] PIPIAIP AJoul
Jo dn spew are pue uoj s1ol0w ¢-7 MOIZ swals Suneoy,

(s1av3Ina vrvMOLY))
1IOMIPPRIY

anfeA [edN30[007

wondridsaq

$a139dg

"$A3A10S €007 Y Surnp ayeT SureIopA] 933y ui punoj spuerd snenbe 9A1IRU JO AN[EA [BI130[09d pur uondrIdsa( '7 9[qe],




9S00W PUE ‘[MOJIS)eM ‘19ABR( ‘S1BISNW IO} POO] Q0BLINS I3JBM DU} UO JRO[J SUIWEIS MO[[9A UM (03p.10p0 DaVYdIUAN])
‘sseq yynowddre| A[[eroadss Ysiy 10§ 19409 Juepodwy | s1omofy s agref sped Sureoyy ysippal punoi dofaas(g AJrT I9)BAA YA
a1gurs pue ‘padeys
ysiy -181S “MO[[oA SIe SIOMOJ ‘poSuelie A[ojeula)je SIe pue (b1gnp pjj2.423507)
10J 1900 sap1aoid pue pooj JOJ [MoFIajem Aq PazIiN MOLIBU 318 SOARS] (SWID)S PAYOURIq IOPUS[S Jo dn opejy SSRISIBIS JOJEAN

[MOLI)eM AQ PIUINSUOD
'$918IQ1ISAUL PUR YSI] IO IDA0D PUR OPBYS SOPIAOI]

99®JINS S 13)eM 3} SA0qR APYSI[S

981ouIs SI9MO]J UoOIBW ‘opIsiopun o} uo odmd pue
doy oty uo uosId ore saABS] Jeo] [BAO OJSUIS B JO S[ppIW
9y} 01 SaYOLYIE M[eIS 1001 ‘O1)Se[S pue Uo[ ol SWLG

(142G2.41f0S DIUISDAL)
PIIRYSIIEA

yorqseAued o) Afjeroadss pmogisiem
Aq paysIai SI pue YsIj J10J 1e31qey j8a1d sapIAoI

ooryIns 1o)em Je Surfren sdi sAe9[
ATUO Y)IM PasIouIgns A[ISOW 9 O} PUS} SAABI] SI3ISN|d
© woly sF1ouo 18y soAL9] aI[-uoqqu Suoy jo dn spey

(pUDOLIZWD DLIDUSIIDA)
AId[3D) I3 AN

sp11q swes puedn pue syonp 10J pooJ ‘aeIo]
USIJ SB SAIIS YOTYM $IRIGIIIDAUT AUBW JO] SWIOF]

, sre1ad ¢ urejuod
pue 00B1INS S JoJeM 9} 9A0QR Jsn( 93100 SIOMO]J STgM
‘SUOISIATP a¥I[-peary) Auew Jo dn opews a1e pue djeuId)e

oIk S9ABI] ‘SOUWIOZIYI PALING WIOLJ 9FIaUID SW)s payouelg

(51.4180.413U0] SHINOUNUDY])
JO0JMOI)) JNBAY

S}09SUI pue YSIJ 10 SpBYS pue 19409 apraoid
“J99p pue ‘JoABI( ‘Sjenjsnul ‘SYonp I0J pooj ApIA0I]

sredas moqpek 9-¢

m

punor aIe SISMO[J :59qo] papunos ym (Suof wd ¢7-01)
padeys 1reay are soaeo| ‘owoziyl A3uods € woly se3iowyg

(010321404 ADYINAT)
yooproppeds

uonor oAeMm Jsurede 1azi[iqels
auI[a10ys Jueodul] UB SE SOAIS [MOJIojem pue

SI3MO[J anjq [ews Aueur £q papmoIo o3Ids Iomor]
‘suroA [ayyered ‘sury Auew jo dn apewr apejq Jesy ‘ooeyins

(Divp.100 DLI2P2IUO])

SJeD{SNU 10J POOJ ‘YSIj PUR S]OASUI AUBWI JOf SWIOF] | I9)1em 9]} 2A0qe 2510w Jery) saaes] padeys 11eay ‘Asso[) PIIAA 21N
SISAMO[] PAUN PAI JO S[I0YM JO (wnpjdydo.asjay
S9JRIQILIDAUT J0J ooy © sapiaoid pue (mojiorem | - dn opeul st pue [9A9] 10jem aA0qe saS1ows axids Iomo[] wnjjAydoriqpy)
I0J pooj ysiJ JoJ 1elqey uide1o] JUS[[e0X3 SISO “I2U1B3] € OYI] POPIAIP SOARD] YN SUIS)S P2I0J0O JYSIT | [IOJTULISYBAA WISYIION
An[eA [BI30]007 uondridsoq soadg

"sA3AINS €007 Y} Surnp e UIRIOW dI9Y Wl punoj syueyd openbe aAneu jo anjea (831801092 pue wORdLIdSI( *PINUNTUOD T L],




August Survey Results

The results of the August survey are shown in Table 3. The findings of this post-
treatment survey indicate both successful Eurasian watermilfoil control and a favorable
response by the native plant community. Eurasian watermilfoil declined from 62.5 to
24.4% frequency. Curly-leaf pondweed also declined sharply. However this is a result
of a natural die-off of the plant in late summer — not a result of the herbicide treatment.
Many species increased substantially, notably coontail, which increased from 45.2 to
60.1% frequency, elodea, which increased from 25.6 to 41.7% frequency, and Illinois
pondweed, which increased from 8.9 to 36.9% frequency! (Table 4). Since these species
tend to compete directly with Eurasian watermilfoil, their increases in frequency are
likely due to decreases in Eurasian watermilfoil frequency. Other plants, such as water
celery and the floating-leaf species, showed substantial gains as well. However these
increases may be more attributable to natural seasonal variation in density. There were
also several species found in August that were not found in May and vice versa. These
species though, were found infrequently. Their changes in percent frequency are not
statistically significant. Based on these results, the Navigate® treatment was highly
selective to Eurasian watermilfoil.

Another noteworthy find in the August survey was the decline in filamentous algae
occurrence. In May Cladophora and Pithophora were found at 16.1 and 14.3 %
frequency, respectively. In August they were found at 1.2 and 0% frequency. Algae
blooms are a major concern following large-scale herbicide treatments. The nutrient
release from large volumes of decaying plant matter will sometimes fuel major algae
blooms. It is evident from the findings of this survey though, that the nutrients made
available from the decaying milfoil were utilized by native macrophytes.

The results of the August milfoil mapping effort are shown in Figure 5. 12 acres of
dense Eurasian watermilfoil beds, and 15.3 acres of scattered milfoil were found. Of
these 27.3 acres of milfoil, approximately 18 acres were found in the original treatment
area. This equals an 82% control rate following the initial treatment. Lakewide,
Eurasian watermilfoil decreased in distribution by 76%. The change in the composition
of the plant community is represented graphically in Figure 6.
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Table 3. Results of the aquatic plant survey conducted on Kettle Moraine Lake during August, 2003.

This survey was conducted after the Eurasian watermilfoil treatment.

Species Percent Percent
comimon name scientific name Frequency Composition
Coontail Ceratophyllum demersum 60.1 21.4
Elodea Elodea canadensis 41.7 14.9
lllinois Pondweed Potamogeton illinoensis 36.9 13.3
Musk Grass Chara spp. 31.0 11.0
Bushy Pondweed Najas flexilis 27.4 9.8
Eurasian Watermilfoil Myriophyllum spicatum 24.4 8.7
White Water Lily Nymphaea odorata 18.5 6.6
Watersheild Brasenia schreberi 11.9 42
Wild Celery Vallisneria americana 6.0 2.1
Big Duckweed Spirodela polyrhiza 54 1.9
Curly Leaf Pondweed Potamogeton crispus 4.8 1.7
Lesser Duckweed Lemna minor 3.0 1.1
Pickerel Weed Pontederia cordata 1.8 06
Water Bulrush Scirpus subterminalis 1.8 0.6
Filamentous Green Algae Clapaphora spp. 1.2 0.4
Spadderdock Nuphar variegata 1.2 0.4
Flatstem Pondweed Potamogeton zosteriformis 1.2 0.4
Northern Watermilfoil Myriophylium sibericumn 1.2 0.4
Bladderwort Utricularia vulgaris 1.2 0.4
No Plants Found 3.6




Table 4. A comparison of the aquatic plant surveys conducted on Kettle Moraine Lake during
May, 2003 and August, 2003.

Species Percent Frequency
commeon name scientific name May August
Eurasian Watermilfoil Myriophyllum spicatum 62.5 24.4
Coontail Ceratophyllum demersum 45.2 60.1
Curly Leaf Pondweed Potamogeton crispus 37.5 4.8
Musk Grass Chara spp. 321 31.0
Elodea Elodea canadensis 256 41.7
Bushy Pondweed Najas flexilis 20.2 27.4
Filamentous Green Algae Clapaphora spp. 16.1 1.2
Horsehair Algae Pithophora spp. 14.3 0.0
lilinois Pondweed Potamogeton illinoensis 8.9 36.9
Watersheild Brasenia schreberi 6.0 11.9
White Water Lily Nymphaea odorata 4.8 18.5
Spadderdock Nuphar variegata 3.0 1.2
Flatstem Pondweed Potamogeton zosteriformis 1.2 1.2
Northern Watermilfoil Myriophyllum exalbescens 1.2 1.2
Water Stargrass Zosterella dubia 0.6 0.0
White Water Crowfoot Ranunculus longirostris 0.6 0.0
Water Moss Drepanoclaclus spp. 0.6 0.0
Wild Celery Vallisneria americana 0.0 6.0
Big Duckweed Spirodela polyrhiza 0.0 5.4
Lesser Duckweed Lemna minor 0.0 3.0
Water Bulrush Scirpus subterminalis 0.0 1.8
Pickerel Weed Pontedderia cordata 0.0 1.8
Bladderwort Utricularia vulgaris 0.0 1.2
No Plants Found 3.6




Figure 5. Distribution of Eurasian watermilfoil on Kettle Moraine Lake
in August 2003.

& s Kettle Moraine Lake
Fond du Lac County, Wisconsin
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Figure 6. Kettle Moraine Lake pre- and post-treatment plant composition comparisons.

Plant Composition in May prior to Eurasian Watermilfoil Treatment

lllinois Pondweed

3% Algae and
Bushy Poondweed Duckweed Species Other Native
7% 11% - Plants
6%
Elodea
9%
Eurasian
Musk Grass Watg;;llfoﬂ
(Chara) °
12%
Curly Leaf Coontail
Pondweed 16%
13%
Plant Compostion in August after Eurasian Watermilfoil
Treatment
Algae and Other Native
Duckweed
" Plants
Species 16%
lllinois Pondweed 3%
13% /
Eurasian
Bushy Pondweed Watermilfoil
10% 9%
Coontail
21%

Elodea
15%

Musk Grass
(Chara) Curly Leaf
11% Pondweed

2%

:-




Water Quality Analyses

Aside from non-target impacts and algae blooms, other concerns with large-scale
herbicide treatments include decreased water clarity and dissolved oxygen depletion.
Secchi disc readings, the standard measure of lake water clarity, decreased from 12.2 feet
in May to 6.5 feet in August. While 6.5 feet is still in the “fair” range on the Secchi disc
water quality range (Figure 7), this is a substantial decline. However, as shown in
Figure 7, a very similar seasonal decline in water clarity was observed in 1968, when no
treatment occurred. Water clarity was significantly better in 1968 though. The overall
decline in water clarity found in Kettle Moraine Lake may be attributable to the presence
of exotic plants. Because Eurasian watermilfoil and curly-leaf pondweed grow so
aggressively, and because the produce so much more annual biomass than native plants,
the rate of internal nutrient cycling is drastically increased. This often leads to seasonal
planktonic algae blooms that reduce water clarity.

During May 2003, an oxycline began at eight feet and a thermocline began at four feet.
There was insufficient oxygen for fish below 14 feet. By August 2003, the oxycline
began at 14 feet and the thermocline began at 16 feet. There was insufficient oxygen for
fish below 16 feet (Figure 8). Dissolved oxygen concentration is inversely related to
temperature, thus a decrease in dissolved oxygen in the epilimnion (upper water layers) is
expected with warmer water. Epilimnetic dissolved oxygen readings in August 2003
however, were well below saturation levels. This may be attributable to decaying milfoil
and the resultant bacterial oxygen demand. Nonetheless adequate oxygen existed in the
epilimnion in August, and profiles did not change markedly from May. Thus, fish would
not have been affected. Likewise, dissolved oxygen and temperature profiles taken in
August 1968 were very similar to those taken in August 2003. In 1968 an oxycline
began at 12 feet. Below 17 feet the lake was nearly devoid of oxygen.

Analysis of both pre-treatment data and historical data suggest that water quality in Kettle
Moraine Lake was not adversely affected by the large-scale herbicide treatment.
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Figure 7. Kettle Moraine Lake Data on the Secchi
disc depth water quality index.
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In May, 2003 and August, 2003.

Figure 8. Dissolved oxygen and temperature profile comparisons from Kettle Moraine Lake
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Management Recommendations

Exotic plant control

The level of success observed with the treatment of Eurasian watermilfoil in Kettle
Moraine Lake with the herbicide Navigate®, in terms of efficacy, species selectivity and
lack of water quality impacts, certainly warrants continued use of this herbicide — and
application technique. Given a successful follow-up treatment in September 2003,
Eurasian watermilfoil may be a minor component of Kettle Moraine Lake’s plant
community by the spring of 2004. In this case, it would be appropriate to focus attention
on control of curly-leaf pondweed.

As stated earlier, the tool of choice for controlling curly-leaf pondweed is the herbicide
Aquathol®. Aquathol® is very effective in providing in-season control of curly-leaf
pondweed at any time of year. Recent research conducted by the Army Corps of
Engineers has shown that early season treatments with Aquathol® - made before turions
are produced — will provide long-term control of curly-leaf pondweed as well. Early
season treatments made at lower doses have also been shown to provide a high degree of
species selectivity (Skogerboe and Poovey, 2002).

An added advantage of Aquathol® is that it will also control Eurasian watermilfoil.
Because little is known about the level of long-term milfoil control provided by
Aquathol®, this herbicide is not considered the tool of choice for control of this plant.
Recent observations of early-season Aquathol® treatments performed by ABI however,
have shown that Aquathol® is extremely effective in providing in-season control of
Eurasian watermilfoil along with curly-leaf pondweed. In-season follow-up treatments of
either species have typically not been needed either.

Given the dual effect of this herbicide, the Kettle Moraine Lake Association should
contract treatment of curly-leaf pondweed and remaining Eurasian watermilfoil beds in
the spring of 2004. Treatments should be done as soon as curly-leaf pondweed is
observed growing, and before native pondweeds (Potamogetons) begin growing. This is
typically in the 45 -60° F range. Large-scale treatments should be made at a rate of 0.75
ppm Aquathol® to further facilitate species selectivity.

The Lake Association should be aware that a narrow seasonal window of opportunity
exists for this treatment option. Plant growth stages will have to be monitored daily after
ice-out. If this treatment opportunity is missed in 2004, another Aquathol® treatment
should be scheduled for 2005. Any milfoil regrowth found however, can be treated with
Navigate® at any time of year.

An ideal situation would be to rid Kettle Moraine Lake of both Eurasian watermilfoil and
curly-leaf pondweed. ~ Given the size of the lake, the extent of infestation and the
constant threat of re-introduction though, eradication is probably an unrealistic goal. A
more practical and attainable goal will be to reduce the occurrence of both species,
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measured either in acreage or percent frequency, to less than 10% of pre-treatment levels.
Both exotic plants should be aggressively treated until target goals are met. Once these
goals are met, both species can be maintained at sub-nuisance levels through periodic
spot treatments coupled with an active lake monitoring program.

Management of Native Aquatic Plants

To further assist restoration of habitats in Kettle Moraine Lake, the Lake Association
should plant large-leaf pondweed (and stiff pondweed, if available) in treatment areas
where Eurasian watermilfoil and curly-leaf pondweed have been controlled. Planting of
these species will serve three purposes: it will aid in the restoration of displaced species,
it will provide better quality fish habitat, and it will compete with “weedier” native
species, such as elodea and bushy pondweed. Plant should be done 30 to 60 days after
treatment.

Kettle Moraine Lake residents have historically contracted for treatment of nuisance
native plants along their frontages. The regional DNR Aquatic Plant Management
Coordinator however, has recommended that large-scale non-selective shoreline
treatments be curtailed while large-scale exotic plant treatments are being conducted on
the lake. Large-scale shoreline treatments with non-selective herbicides could potentially
produce enough herbicide drift to impact newly emerged native plants in restoration
areas.

State statutes provide opportunities for riparian property owners to control nuisance
aquatic plants along their frontages in an area not to exceed 50 feet in width and 150 from
shore. Permits are required for herbicide treatments, and may be required for other
methods as well. Recent rule changes however, allow riparian property owners to control
aquatic plants via hand pulling, hand raking or cutting in an area extending from shore
that is not to exceed 35 feet in width without a permit. Such activities would not affect
native plant restoration in other areas of Kettle Moraine Lake.
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Appendices

1. May 2003 Aquatic plant survey data sheets (transcribed)

2. August 2003 Aquatic plant survey data sheets (transcribed)
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Waterbody:
County:

Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermilfoil
Curly Leaf Pondweed
Water Sheild

White Water Lily
Cladophora
Spadderdock

Flatstem Pondweed

5/27/2003

A1l
4.3
muck
no
N43 39.307
W88 12.993

= N W W =, b N

Kettle Moraine Lake
Fond du Lac

3.5
muck
no
39.388
12.994

Collectors: A. Chikowski
C. Cason

A3

muck
no
39.465
12.990

N = W= = AW

total

Total

NN OLWw R DOO-N - ©
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Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermilfoil
Bushy Pondweed
Curly Leaf Pondweed
Water Sheild

White Water Lily
Cladophora

5/27/2003

B1
2.8
muck
no
N43 39.471
W88 12.897

4

2

w

- N NN

Kettle Moraine Lake
Fond du Lac

B2
4.7
muck
no
39.39
12.897

Collectors: A. Chikowski

B3
4.8
muck
no
39.324
12.887

-

C. Cason

B4
4.7
muck
no
39.236
12.896

total

Total

AW NDNOO NN

44




Waterbody:
County:
Date:

TRANSECT:
Depth
Substrate
Disturbed?
GPS Coordinates

feet

Species / Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermilfoil
Northern Watermilfoil
Bushy Pondweed
Curly Leaf Pondweed
lllinois Pondweed
Cladophora

White Water Crowfoot
Spadderdock

Water Sheild

White Water Lily

N43 39.472
w88 12.783

5/27/2003

c1

4.7
muck

no

BN M

Kettle Moraine Lake
Fond du Lac

c2

53
muck

no
39.393
12.782

W W - w

- N

Collectors:

Cc3
4.4
muck
no
39.314
12.782

W b S NW N

[o2:3
4.7
muck
no
39.220
12.781

C. Cason
A. Chikowski
C5 Ccé
37 42
gravel muck
no no
39.138 | 39.048
12.782 | 12.782
2 4
2
2 1
3 4
1 2
2

c7
37
muck
no
38.961
12.782

e e R 0%}

total

L P N U

100




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species [ Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermilfoil
Bushy Pondweed
Curly Leaf Pondweed
lllinois Pondweed
Cladophora
Spadderdock

Water Sheild

White Water Lily
Pithophora

Water Moss

Milfoil spp.

5/27/2003

D1
4.7
sand
no
N43 39.448
W88 12.684

Kettle Moraine Lake
Fond du Lac

D2
6.3
muck
no
39.370
12.684

Collectors:

D3
7.3
muck
no
39.286
12.684

D4
7.7
muck
no
39.191
12.684

A. Chikowski
D5 D&
7.0 6.0
muck muck
no no
39.119 | 39.037
12.684 | 12.685
4 3
4 1
4 4
1 4
2
2 3

b7
58
muck
no
38.954
12.683

total

D8
2.8
muck
no
38.883
12.684

total




E5
11.0
silt
no
39.170
12.585

Waterbody: Kettle Moraine Lake Collectors:

County: Fond du Lac

Date: 5/14/2003

TRANSECT: E2 E3 E4

Depth feet 45 50 8.0

Substrate - silt rock silt

Disturbed? no no no

GPS Coordinates N4339.402} 39.332 | 39.253
w88 12.575| 12.585 | 12.585

Species / Occurrence

Coontail 2

Musk Grass (Chara sp.) 4 4

Water Stargrass 1

Elodea

Eurasian Watermilfoil 1 4

Bushy Pondweed 2

Curly Leaf Pondweed

illinois Pondweed 2

Cladophora 4

Pithophora

A. Chikowski
C.Cason
E6 E7
7.0 7.0
muck marl
no no
39.081 | 38.990
12.585 | 12.585
2 3
2
4 4
1 2
2
1
2

E8
3.0
sand
yes
38.900

12.575

total

total




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species [/ Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermilfoil
Bushy Pondweed

Curly Leaf Pondweed
lllinois Pondweed
Pithophora

5/14/2003

E3

7.0

silt

no
N43 39.316
W88 12.487

Kettle Moraine Lake
Fond du Lac

E4
13.0
muck
no
38.228
12.487

Collectors:

E5
14.5
muck
no
39.115
12.487

F6
7.0
muck
no
39.020
12.487

P e T ~ SN

A. Chikowski
C.Cason

F7
6.0
muck
no
38.949
12.487

=N - W N A

total

total
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Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occuirence
Coontail

Elodea

Eurasian Watermiifoil
Bushy Pondweed
Curly Leaf Pondweed
Pithophora

Fond du Lac
5/14/2003

G3

8.0

silt

no
N43 39.316

wes 12.385]

N

Kettle Moraine Lake

G4
12.0
silt
no
39.228
12.385

Coliectors:

G5
19.0
silt
no
39.115
12.385

C. Cason
A. Chikowski

G6
7.5
silt
no
39.020
12.385

= N MDA N

total

total




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Coontail

Eurasian Watermiifoil
Curly Leaf Pondweed
Pithophora

Kettle Moraine Lake

Fond du Lac
5/14/2003

H4
9.0
silt
no
N43 39.185
W88 12.12.297

16.0

no
39.128
12.297

Collectors:

8.5
no

39.031
12.297

fotal

C. Cason
A. Chikowski
S. Provost

total

N 0w




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Musk Grass (Chara sp.)

Eurasian Watermilfoil
Bushy Pondweed
Curly Leaf Pondweed
lllinois Pondweed

Kettle Moraine Lake
Fond du Lac
5/14/2003

15
55
rock
no
N43 39.128

W88 12.12.152

N = A~ ®w

Collectors: C. Cason
A. Chikowski
S. Provost

total

N =~ b =W

total 11




. Waterbody: Kettie Moraine Lake Collectors: A. Lane
County: Fond du Lac A. Chikowski
! Date: 8/11/2003
‘ TRANSECT: Al A2 A3 Total
' Depth feet 28 3.8 3
B Substrate muck muck muck
Disturbed? no
. GPS Coordinates N43 39464 39.386 39.307
W88 12.9901 12.993 12.991
Species / Occurrence
- Bladderwort 1 1
= Coontail 4 4 3 11
Musk Grass (Chara sp.) 2 2
g Elodea 4 3 3 10
Eurasian Watermilfoil 1 1
Curly Leaf Pondweed 1 2 3
! Woater Sheild 3 1 4
i White Water Lily 4 3 4 11
lllinois Pondweed 2 2
- Flatstem Pondweed 2 2
Big Duckweed 1 1 2
- Lesser Duckweed 1 1
! total 50




4 . o i o

,!«
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Waterbody:
County:
Date:

TRANSECT:
Depth
Substrate
Disturbed?
GPS Coordinates

feet

Species / Occurrence
Coontail

Musk Grass (Chara sp.)
Elodea

Eurasian Watermiifoil
Bushy Pondweed
Water Celery

Water Sheild

White Water Lily
Milfoil spp.

lllinois Pondweed

8/11/2003

B1
3.3
muck
no
N43 39.469
W88 12.895

4

Kettle Moraine Lake
Fond du Lac

B2
4.0
muck
no
39.385
12.897

Collectors:

B3
4.0
muck/sand
no
39.326
12.895

A. Lane
A. Chikowski

B4
4.0
muck
no
39.23
12.895

N = =2 N

total

NS NS w0

(8]
ey
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Waterbody: Kettle Moraine Lake

County: Fond du Lac

Date: 8/11/2003

TRANSECT: [o%] c2

Depth feet 4.3 4.5

Substrate muck silt

Disturbed? no no

GPS Coordinates N43 39.470| 39.389
W88 12.788] 12.785

Species / Occurrence

Bladderwort

Coontail 4

Curly Leaf Pondweed

Musk Grass (Chara sp.) 3

Elodea 2 1

Eurasian Watermilfoil 2

Bushy Pondweed 4

lllinois Pondweed 1

Water Celery

Spadderdock

Water Sheild

White Water Lily 3

Big Duckweed

Lesser Duckweed

Collectors:

C3
4

silt

no
39.313
12.784

L N N G N

39.219
12.782

A. Lane
A. Chikowski
C5 (655)
3 43
sand muck
no no
39.139 | 39.047
12.780 | 12.784
4
1
4
2 3
3
1
1
1
2 2
4
4

c7
33
muck
no
38.959

12.781

W W N

total

K;__x

- ~ A
BN ON=s 0 O0~ND G

100




Waterbody: Kettle Moraine Lake Collectors: A Lane
County: Fond du Lac A. Chikowski
. Date: 8/11/2003
TRANSECT: D1 D2 D3 D4 D5 D6 b7 D8 | total
. Depth feet 4.3 4.8 7.0 6.1 6.3 55 4.5 25
i4 |Substrate sand muck muck muck muck muck muck muck
Disturbed? no no no no no no no no
: GPS Coordinates N43 39.448| 39.370 | 39.282 | 39.180 | 39.114 | 39.037 | 38.952 | 38.883
. W88 12.680} 12.684 | 12.685 | 12.685 | 12685 | 12.685 | 12.681 | 12.688
Species / Occurrence
Coontail 4 4 4 4 4 1 21
. Musk Grass (Chara sp.) 4 3 7
Elodea 1 2 2 1 3 1 2 12
! Eurasian Watermilfoil 3 1 2 6
Bushy Pondweed 2 1 1 1 5
 |lllinois Pondweed 3 4 2 2 4 1 16
! Cladophora 2 2
. |Water Sheild 2 4 6
__ | White Water Lily 3 3
! Water Celery 1 1
 |Pickerel Weed 3 3
B |Water Bulrush 3 3
g Milfoil spp. 1 1
! total 86
%
"
:




Waterbody: Kettle Moraine Lake Collectors: A. Chikowski

County: Fond du Lac A. Lane

Date: 8/11/2003

TRANSECT: E2 E3 E4 ES E6 E7 E8 total
Depth feet 4.8 5.1 7.0 9.0 5.8 6.0 3.3
Substrate muck sand muck muck muck muck rock
Disturbed? no no no no no no yes

GPS Coordinates N43 39.399| 39.336 | 39.252 | 39.170 | 39.082 | 38.990 | 38.902

W88 12.579| 12589 | 12.584 | 12.584 | 12.584 | 12.583 12.579
Species / Occurrence

!~ %
!

Coontail 1 1 4 4 2 2 14
Musk Grass (Chara sp.) 4 1 4 12
Elodea 3 4 2 1 1 3 14
Eurasian Watermilfoil 1 3 4 1 9
Bushy Pondweed 2 1 1 2 6
lllinois Pondweed 2 4 4 2 12
Water Celery 4 1 5

total 72




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Coontail

Musk Grass (Chara sp.)
Eurasian Watermilfoil
Bushy Pondweed

Curly Leaf Pondweed
illinois Pondweed

Fond du Lac
8/12/2003

E3

7.3

silt

no
N43 39.313
W88 12.483

Kettle Moraine Lake

F4
12.5
silt
no
39.228
12.487

Collectors:

F5
13.5
silt
no
39.113
12.490

F6
4.0
rock
no
39.025
12.488

N = s a W -

A. Chikowski
A. Lane

E7
8.0
silt
no
38.946
12.484

total

fotal

O - ~N O

42
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_ Waterbody: Kettle Moraine Lake Collectors: A Lane

County: Fond du Lac A. Chikowski

! Date: 8/12/2003

TRANSECT: G3 G4 G5 G6 total
Depth feet 8.0 11.0 18.7 7.0

! Substrate silt silt silt silt

Disturbed? no no no no

i GPS Coordinates N4339.314| 39.226 39.113 39.020

! w88 12.385| 12.386 12.384 12.385

Species / QOccurrence

Coontail 4 4 4 12
Elodea 3 3 2 8
Eurasian Watermilfoil 2 2
Bushy Pondweed 1 1 2 4
Curly Leaf Pondweed 2 1 3
lllinois Pondweed 2 2
No Plants Found 3 3

total 34

Observations: Observed sprouted turions from curly leaf pondweed.




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Coontail

Eurasian Watermilfoil
Bushy Pondweed
Elodea

lllinois Pondweed
Water Celery

No Plants Found

Kettle Moraine Lake

Fond du Lac
8/12/2003

H4
58
silt
no
N43 39.285
W88 12.12.297

-, A W N A

H5
16.0
silt
no
39.128
12.280

Collectors:

H6
8.1
silt
no
39.032
12.297

- =N W

total

A. Lane
A. Chikowski

total

= N W oo h @

29




Waterbody:
County:
Date:

TRANSECT:
Depth feet
Substrate
Disturbed?

GPS Coordinates

Species / Occurrence
Musk Grass (Chara sp.)

Eurasian Watermilfoil
Bushy Pondweed
Water Celery

lllinois Pondweed
Coontail

Elodea

Kettle Moraine Lake
Fond du Lac
8/12/2003

15
52

no
N43 39.120
waes 12.152

N N K > IR N N |, Y

Collectors: A.Lane
A. Chikowski

total

B . U 7% R U . | Y

total 13




