Curly -leaf pondweed Potamogeton crispys
Point-intercept and Bed Mapping Surveys, and
Warm-water Point-intercept Macrophyte Survey
Upper Turtle Lake - WBIC: 2079800

Barron County, Wisconsin

e %

T

o £ = g
Z o P2 fa ' N

Canopied@udyaf pondweed bed in western midlake fAthumbo |

1 \
|
" N
[ v
f -
L. ¢
‘s .
g + )
e O o

: -
Upper Turtle Lake CLP Beds 6/11/22

Project Initiated by:
The Upper Turtle Lake Management District, the Wisconsin Department of
Natural Resources, and Lake Education and Planning Services, LLC

B Upper Turtle Lake

Typical dense rake of Coont&ilUpper Turtle southeast shoreline 7/14/22

Surveys Conducted by and Report Prepared by:
Endangered Resource Services, LLC

Matthew S. Berg, Research Biologist

St. Croix Falls, Wisconsin

June 11 and July 14, 2022



TABLE OF CONTENTS

Page
ABSTRACTééééééééée. . éé. . 66eééé6éeeéééeeeééeeetdi éé.
LISTOFFIGURE® ¢ é é 6 6 ¢ ééééééééééééééeeéééeeeésd iv
LISTOFTABLESééééééé. . éé. . ééééééééééééeeéeéeé.  eéé.
| NTRODUCTI ONéééé. é. . éé...6ééééééééééeeeéeéeeréeeé. . éé.

BACKGROUND AND STUDY RATI ONALEé. .  ééééééécéééréeééée. éé

RESULTSS é ééééééééeécécéééeecécééeeccééeeecceeeeeceeced 6
Curly-leaf Pondweed PoiritterceptSurvey e é e ¢ é 6 é é e é e e éeééeé 6
Comparison of Curhjeaf Pondweed in in 2010, 2017, and 2022 ¢é ¢ € é é é é é 6

Warmwater Full Poii nt er cept Macrophyte Surveyéeédlkéeéeéeéeééc

Upper Turtle Lake Plant Communityééééeéeéeéeceeecéeceé
Comparison of Native Macrophyte Speciesin@Q1l 2017, and 2022. e26éeééeéé.
Comparison of Floristic Quality Indexes40in 2010

Comparison of Filamentous Algae in 201043 2017,

,,,,,,,

Ot her Exotic Plant Speciesééééeéééeééeé.. . 45éé¢eéééé

DI SCUSSI ON AND CONS|I DERATI ONS FOR MANAGEMEMT ééééecécé
LI TERATURE CI TEDééé. ééééééééé. é6ééééééeeécccealg. ééé.
APPENDI XESééé. éé. ééééééééééééeécééeééeée. éeééeé 4eéé.

I: Suvey Sample Points Mapé é é é é éééééééééééééééééeééé. 49

[ Boat and Vegetative Survey Datasheet 1. éééééé
lll: 2010, 2017, and 2022 Earyeason CLP Density and DistriBution a
| V: Habi tat Variable Mapsééééééééeéééeééeée. . 6lééeé. . éé
V: 2010, 2017, and 2022 Littoral Zone, Native Species RichaassTotal Rake Fullneddaps. 64

VI: July 2010Native Species Density and Distribution Ma@pg é é € é 6 é é e éé é é . . 74
VII: July 2017 Native Species Density and Distribution Magsé ¢ é 6 6 ¢ é é ¢ é¢ éé . . 108
VIII: Upper Turtle Lake Plant Species Accoutité é é ¢ 6 é é ¢ é e ééééééééeé 137
IX: July 222 Native Species Density and Distributon Mé@ps é ¢ ¢ ¢ 6 é 6 é € é é € . 147
X: July 2010, 2017, and 20Zaurly-leaf Pondweed and Other Exotic Species Density and
Distribution Maps and\quatic Exotic Invasivé’lant Species Informatiené ¢ é é ¢ ¢ . . 177
XI: Gl ossary of Biological Termséééeéée. éeog. eéeéeé

XI e T i i d T dONOONC i s )T\ b O A bn ot AL L L L L Lz L £ Lz £ £ L 2 L 196

[
c
>
D
Q
>
o
[
=
w
o
N
N
(92)
c
<
D
<
)
Q
—
QD
n
e
=
]
Q
o
0
>
D
@
8
(¢
D
D
(¢
D
D
D
D
D
(¢
D
D
D
D
D
(¢



ABSTRACT
Upper Turtle Lake (WBIC 2079800) is a 48¢re drainage lake located in weshtral Barron
County, WI. Following our original poirihtercept surveys in 2010, the Upper Turtle Lake
Management DistriUTLMD), under the direction of Dave Blumer (Lake Edtion and Planning
Services, LLO LEAPS) developed an initial Aquatic Plant Management RPMP). At that
time, it was decidedgainst actively managing Cudgaf pondweedRotamogeton crispyigCLP)
T anexotic invasive plant species that is fouhmbtighout the lakeln 2017, gynificant increases
in CLP levels prompted tHdTLMD to request weesurvey the lake so they could update their
APMP and initiate a herbicide management prograsa prerequisite to updating their pkagain
in223andtoc ompar e how the | akebds vegetnwefcdpton had ch
surveys, the UTMD, LEAPS,and the Wisconsin Department of Natural Resoujd43NR)
authorized CLP density and bed mapping surveys on1llrsnd a full pointintercept surveydr
all aquatic macrophytes on Julgt, 2(22. During the initial 2010 eartgeason survey, we found
CLP at 52 sites (8.7% coverage with a mean rake fullness of 1.87) of which 35 had a rake fullness
of 2 or 3 suggesting 5.9% of the lake hagdgmificant infestation. In 2017, we found CLP at 216
points (36.3% coverage with a mean rake fullness of 1.97) with 140 of these having a rake fullness
of 2 or 3 (23.5% significant infestation). This represented a 315% increase in total CLP coverage
aswell as a 300% increase in areas with significant CLP. Although the increase in CLP density
was not significant@=0.19), the increases in total CLP distribution, and in points with a rake
fullness of 3, 2, and 1 were all highly significgpt0.001) The 2022 survey found CLP at 57
points (9.5% coverage) and 35 of those had a rake fullness of 2 or 3 (5.9% significant infestation).
Compared to 2017, this suggested there had been significant dgefi@e301)in total CLP as well
as rake fullness 3, 2nd 1 following four years of active management. The decline in combined
mean rake fullness wagain however, not significanpg0.22). Collectively, from 2022022,
there was a73.6%decline in total CLP coverage as well as an evVéfodecline in areas where
the infestation was significant enough to likely be considered a nuisance. When comparing our
2022 survey to the original 2010 survey, we found-significantincreasesn total density
(p=0.10), total distributiong=0.18), rakdullness 1 (=0.20), and visual sightingp<£0.13); a
moderately significanincrease(p=0.001)in rake fullness 3and a significantiecline (p=0.01)in
rake fullness 2. Total coverage from 2E@R2 increased by 9.6%; however, nuisance coverage
wasunbbanged. Taken in this cont e x02]1hasdssentiallf L MDO s
returned CLP to 2010 level$n 2010, we mapped 33 Cuilgaf pondweed beds that covered 7.83
acres (1.83%) coverage. Th@l7bed mapping survefpund AP formed a nedy continuous
canopied mat that ringed the entire lake and covered the nortibiygiant bed totaleti32.4
acres (31.0% coveraged representl al24.57acreincrease (+1,590%) ov@010 levels.Our
2022 survey delineated 16 beds covering 16.65
115.70acre decliné-87.4%)compared to 2017, but it was still an 8&&e increase from 2010
(+112.6%). During the July 222 full point-intercept swey, we found macrophytes growing at
155 points which approximated 26.1% of the entire lake bottom and 66.8% of the 12.5ft littoral
zone. This was a nesignificant decline=0.60) from 2017 when we found plants 68kites
(27.4%coverage39.7% of hethen14.0ft littoral zong. This decline was also naignificant
(p=0.47) when compared to the 166 points with vegetation found in 2010 (27.9%/62.6% of the
13.5ft littoral zone).Overall diversity was moderately high with a Simpson Index value 8fi0.8
down sharply from 0.88 in 2017 and 0.89 in 2010. Species richness was low/moderate with 27
species found in the rake (down from 28 in 2017 and 31 in 2010); however, this total increased to
35 species when including visuals and plants seen during#testirvey. This number was also
down slightly from the 38 total species we found 2017 and 40 total species in 2010. From 2010 to
2017, we documented a neignificant decline=0.18) in mean native species richness at sites
with native vegetation from 3.01 species/site to 2.97 species/site. In 2022, we recorded a further
and highly significant declin@p<0.001)to 2.17 species/site. Total rake fullness experienced a
highly significant decling(p<0.001)from a high/moderate 2.33 in 2010 to a low/moderate 1.79 in



2017. I n 2022, the | akebs bi o9& )owander went a
high/moderate 2.3R nearly identical to 2010 leveldn 2010, Coontai{Ceratgphyllum

demersum Flatstem pondwee(Potamogeton zosteriformis Fr i e s 6 Popmagetome e d  (
friesii), and Small duckweed.emna mingrwere the most common specid¥ (47%, 51.81%,

33.13%, and 20.48%f survey points witlvegetation/56.27%f the total relative frequency)he

2017 survey foun€oontail, Flatstem pondweed, Small duckweed, and Large duckweed

(Spirodela polyrhiziCommon watermeaWolffia columbian (4™ place tie) were the most

common macrophyte speci€®.55%, 42.94%, 25.15%, and 24.54% of sites with vegejatiod

the top four accounted for 57 %fof the total relative frequencyLakewide, from 2012017, ten
species showed significant changes -mifoill di stri bu
(Myriophyllum sibiricun), and MuskgrasgQharasp.)suffered highly significant declines; lllinois
pondweed Rotamogeton illinoensjsand Wild celery Vallisneria americanpexperienced

moderately significant declines; and Slender naNajgs flexili9 saw a significant decline.

Conversely, filamentous algae demonstrated a highly significant increase; White water lily
(Nymphaea odora)ehad a moderately significant increasandCLP and Forked duckweed émna

trisulca) experienced significant increasehe 2022 survey found Coontail (83.87% sites with
vegetation) CLP (20.65%), and Small duckweed/Large duckweed/Common watermeal (all were

tied for 3place at 16.13%) wetbe most common species, and the top four encompassed 60.40%

of the total relative frequencyrrom 2017 to 2022, nine species saw significant changes in

distribution Flatst em pondweed, Friesd pondweed, and Sma
significant delines(p<0.001) and filamentous algae, Small duckweed, and Forked duckweed saw
significant declinegp=0.046<0.05p=0.02) Conversely, Coontail underwent a moderately

significant increas@=0.005) and Slender naiad and Muskgrass each experienceficsigh
increase¢p=0.02p=0.03) The declines in the formerly dominant pondweiedsich are all

sensitive to the chemical used to control CLP (Endothalfe likely tied to the management
program, while Coont ai | 6 s bilitytocapigheezpkit apenyabitate i n r
The 2B native index species found in the rake during the Jud2 2Qrvey (down fron25 in 2017

and29 in 2010) produced a slighthelowaverage mean Coefficient of Conservatism &f(Bown

from 58 in 2017 and 5.th 2010). The Floristic Quality Index 0635 (also down fron29.0 in

2017 andB1.6 in 2010) was, however, above the median FQI for this part of the Btate.2010

to 2017 filamentous algae showed a highly significant increase in distrib(ath001)from 132

points to 163 pointshowevert also showed a moderately significant decline in derfpit(.002)

from a mean rake fullness of 1.89a@nean ofL..65. Our 2022 swey found filamentous algae had
undergone a significant decling50.04) in distribution to 151 sites. In addition to this loss in

coverage, the mean rake fullness declined to 1.59; however, this was not sigrpfia2i ),

Comparing the 2010 baseline to 2022 confirmed an overall highly significant inGpe@32801)in
distribution, but an equally significant declife<0.001)in density. In 2010, CLP was still present

at 14 points (mean rake fullness 1.14). Despeing a week later than the July 2010 survey, in

2017 we documented a significant incregse).02)in distribution to 28 points (mean rake fullness

of 1.00). This upward trend in distribution continued in 2022 as we found CLP at 32 sites with a
mean ake of 1.06; however, neither of these increases were signifsed30=0.08) In

addition to CLR we foundtwo other exotic species growing adjacenttie lake Reed canary

grass Phalaris arundinacepwas present along shorelirtesoughout, and Hybrid cattail'yphax

glaucg was scattered along the western shorelite. encourage the UTLMD to continue to

educat lakeshore residents on ways to control erosion and nuttieaff to proactively work to

limit nutrients coming intahe system as they feed both excessive algal and CLP granwaho

adopt management goals that focus on sswleCLP control in the worst areas of the lake that

prioritize relieving navigation impairment rather than lasgale blanket treatments. Baking a

measured approach, it is less likely that any future management would collaterally damage the

|l akebs somewhat | imited native vegetation and
especially as these pl audionbheds relate to the |
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INTRODUCTION:

Upper Turtle Lake (WBIC 2079800) is a 4a¢re drainage lake located in weshtral

Barron CountyWisconsinin the Town of AlmengT34N R14W S16, 2P2, and 27). It
reaches a maximum depth of 25ft in the central basin and has an average depth of 14ft
(WDNR 2022). The lake is eutrophic in nature with Secchi readings from -P@22
averaging 5.4ft (WDNR 2022). This poor water clapgtoduced a littoral zone that
reached approximately 13.0ft 2022 T h eottdmaskbsti@te is predominantly
organicand sandynuck in the north, south, and western bays as well as the majority of
the main basin, while a narrow ring of sammtirock occurs along most of the eastern
shoreline and on scattered exposed pdFitsure 1) (Bush et al. 1966).

Figure 1. Upper Turtle Lake Bathymetric Map

BACKGROUND AND STUDY RATIONALE:

In 2010, the Upper Turtle Lake Management District (UTLMD) and thecivsin
Department of Natural Resources (WDNR) authorized a series -tékellplant surveys

as a prerequisite to developing the | akebs
(APMP). Although those surveys found that the exotic invasive species|€drly
pondweed Potamogeton crispQgCLP) occurred throughout the lake, it was decided that
the generally low growth levels did not justify active management at that time. However,
following several years of high CLP density on the lake that resulted ireseag@gation
impairment for many residents, mats of rotting vegetation, and poor summer water
quality (UTLMD board, pers. comm.), the UTLMD decided to authorize follpwplant
surveys in 2017 so they could update their APMP in 2018 and revisit actizgement.

Using the information gained fromthe 20179B@& ppi ng survey that que
dramatic increase on the lake, th€LMD, under the direction of Dave Blumet.ake

Education and Planning Services, LLC (LEAPShbarked on #our-yearchemical

treatment program. In 2018, thegated® . 8 8 acres (approxi mately
total surface area); in 201Bis expanded toewen areas totaling 74.07 acres (17.35% of

the surface area); in 2026x treatmentareas covexd65.30 acres (15.23% of the surface

area) and in 2021there werden areasn atotal of 57.08 acres (13.37% of the surface

area). Each of these treatments resulted in highly significant declines of CLP within the
treatment areas, but theserealso highlysignificant declines in several native species.

1



Per WDNR expectationpjant survey®n actively managed lakese normally repeated

every five years to remain currgitamela Toshner/Alex Smith, WDNRpers. comm.)
Because of this, thd TLMD was infamed they needed to have the lake resurvayed

2022s0 they could update their APMi?2023. No active management occurred in 2022,
and we were asked to again complete CGledf pondweed poirntercept and bed

mapping surveys on Juneand a full pint-intercept survey of all aquatic macrophytes

on July 14. The immediate goals of the surveysrevto document the levels of ChRd
native pl ant s ddetermingif Etrdsiarswatniifa 6Myrophyllena r
spicatum (EWM) or anyother new exotic plants had invaded the lake; and to compare data
from the 20102017, and 2022 ur veys t o i dentify any signif
vegetation over this timeThis report is the summary analysis ofgétree2022field

surveys.

METHODS:

Curly -leaf Pondweed Pointintercept Survey:

Using a standard formula that takes into account the shoreline shape and distance, water
clarity, depth, and total acreage, Michelle Nault (WDNR) generated the originglos®5
sampling grid for Uppefurtle Lake (Appendix 1) in 2010. Using this same grid in 2017
and 2022, we completed a density survey where we sampled forl€afrfyondweed at

each littoral point in the lake. We located survey maising a handheld mapping GPS

unit (Garmin 76CSxand used a rake to sample an approximately 2.5ft section of the
bottom. When found, CLP was assigned a rake fullness valu8 atlan estimation of
abundance (Figure 2). We also noted visual sightings of CLP within six feet of the point.

3
3

Figure 2: Rake Fullness Ratings (UWEX 2010)

Curly -leaf Pondweed Bed Mapping Survey:

During the bed mapping survey, Bydefinitomr ched
a Abedo was determined to be any area wher
>50% of the areab6s plants, was generally <c
canopied, or close enough to being canopied that it would likedyféné with boat traffic.

After we located a bed, we motored around the perimeter of the area taking GPS

coordinates at regular intervalg/e also estimated the rake density range and mean rake
fullness of the bed (Figure 2), the maximum depth of the wkdther it was canopied, and

the impact it was likely to have on navigatiomKei easily avoidable with a natural

channel around or narrow enough to motor thromgidr i one prop clear to get through

or access open wateroderatei several prop clearseeded to navigate througbVerei

multiple prop clears and difficult to impossible to row throughhese data were then



mapped using ArcMap 9.3.1, and we used the
determine the acreage of each bed to the nearestdutinaf an acre (Table 1).

Warm-water Full Point-intercept Macrophyte Survey:

Prior to beginning the July pokmtercept survey, we conducted a general boat survey to
regain familiarity with the | akeosidentfiedr ophyt
(Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and Hellquist 2005; Skawinski 2019),
and a datasheet was built from the species present. We again located each survey point with a
GPS, recorded a depth reading with a metered pole rake,@nd take sample. All plants

on the rake, as well as any that were dislodged by the rake, were identified and assigned a rake
fullness value of BB as an estimation of abundance (Figure 2). We also recorded visual
sightings of all plants within six feef the sample point not found in the rake. In addition to a
rake rating for each species, a total rake fullness rating was also noted. Substrate (bottom)
type was assigned at each site where the bottonvigiate, or it could be reliably determined

using the rake.

DATA ANALYSIS:

We entered all data collected into the standgrdhaticplant managemengpreadsheet
(Appendix I1) (UWEX 2010). From this, we calculated the following:

Total number of sites visited: This included the total number of points on the lake that were
accessible to be surveyed by boat or kayak.

Total number of sites with vegetation: These included all sites where we found vegetation
after doing a rake sample. For example, if 20% ddahple sites have vegetation, it suggests
that 20% of the lake has plant coverage.

Total number of sites shallower than the maximum depth of plantsThis is the number of
sites that are in the littoral zone. Because not all sites that are withiridred libne actually
have vegetation, we use this value to estimate how prevalent vegetation is throughout the
littoral zone. For example, if 60% of the sites shallower than the maximum depth of plants
have vegetation, then we estimate that 60% of tleditzone has plants.

Frequency of occurrence: The frequency of all plants (or individual species) is generally
reported as a percentage of occurrences within the littoral zone. It can also be reported as a
percentage of occurrences at sample points vagetation.

Frequency of occurrence example:

Plant A is sampled at 70 out of 700 total littoral points = 70/700 = .10 = 10%
This means that Pl ant Ab6s frequency Jof oc
littoral zone.

Plant A is sampled at 70 out of 350 total points with vegetation = 70/350 =.20 =] 20%
This means that Pl ant Ab6s frequency Jof oc
sites in the littoral zone that have vegetation.

From these frequeres, we can estimate how common each species was at depth
where plants were able to grow, and at points where plants actually were growing.
Note the second value will be greater as not all the points (in this example, only %

2
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m had plants growig at them. H‘

Si_mpsono6s Di WAdiversiiy index allawsl teexentire plant community at one
location to be compared to the entire plant community at another location. It also allows
the plant community at a single location to be compared ovetthinseallowing a
measure of community degradation or restor
Index, the index value represents the probability that two individual plants (randomly
selected) will be different species. The index values rangeGrbiwhere 0 indicates that

all the plants sampled are the same species to 1 where none of the plants sampled are the
same species. The greater the index value, the higher the diversity in a given location.
Although many natural variables like lake sidepth, dissolved minerals, water clarity,

mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a
healthier ecosystem. Perhaps most importantly, plant communities with high diversity

also tend to benore resistantto invasion by exotic species.

Maximum depth of plants: This indicates the deepest point that vegetation was sampled.
In clear lakes, plants may be found at depths of over 20ft, while in stained or turbid
locations, they may only be found in a few feet of wat&/hile some species can tolerate
very low light conditions, others are only found near the surface. In general, the diversity
of the plant community decreases with increased depth.

Mean and median depth of plants: The mean depth of plants indicates the average

depth in the water column where plants were sampled. Because a few samples in deep
water can skew this data, median depth was also calculated. This tells us that half of the
plants sampled were in wateradlower than this value, and half were in water deeper than
this value.

Number of sites sampled using rope/pole rakeThis indicates which rake type was
used to take a sample. We used a 20ft pole rake and a 35ft rope rake for sampling.

Average numberof species per site:This value is reported using four different
considerations. Ighallower than maximum depth of plantsindicates the average
number of plant species at all sites in the littoral zone/eggtative sites onlyndicate

the average muaber of plants at all sites where plants were founchaBye species
shallower than maximum depth of plantsand 4)native species at vegetative sites only
excludes exotic species from consideration.

Species richness This value indicates the numberdifferent plant species found in and
directly adjacent to (on the waterline) the lake. Species richness alone only counts those
plants found in the rake survey. The other two values include those seen at a sample point
during the survey but not found the rake, and those that were only seen during the initial
boat survey or intepoint. Note: Per DNR protocol, filamentous algae, freshwater

sponges, aquatic moss and the aquatic liverworRiccia fluitans and Ricciocarpus

natansare excluded from thesdotals.

Average rake fullness: This value is the average rake fullness of all species in the rake.
It only takes into account those sites with vegetation (Table 2).




Relative frequency: Thi s val ue shows a speciesod frequ
isexpressedasapence age, and the total of all speci
100%. Organizing species from highest to lowest relative frequency value gives us an idea

of which species are most important within the macrophyte community (Tab)es 3

Relative fequency example:

Suppose that we sample 100 points and found four species of plants with the followifg
results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 70/100 = 70%
Plant B was located at 50 sites. Its frequenaycotirrence is thus 50/100 = 50%

Plant C was located at 20 sites. Its frequency of occurrence is thus 20/100 = 20%
Plant D was located at 10 sites. Its frequency of occurrence is thus 10/100 = 10%

To calculate an i ndi vi dedwitethe pumber dStésaplanl at i
is sampled at by the total number of times all plants were sampled. In our example that
would be 150 samples (70+50+20+10).

Plant A = 70/150 = .4667 or 46.67%
Plant B = 50/150 = .3333 or 33.33%
Plant C = 20/150 = 333 or 13.33%

Plant D = 10/150 = .0667 or 6.67%

This value tells us that 46.67% of all plants sampled were Plant A.

Floristic Quality Index (FQI): This index measures the impact of human development on

a | akebs agquati c pdernaraassigned aCoefficisnpoé Consergatismn t
(C) which ranges from-10. The higher the value assigned, the more likely the plant is to

be negatively impacted by human activities relating to water quality or habitat

modifications. Plants with low valgare tolerant of human habitat modifications, and they
often exploit these changes to the point where they may crowd out other species. The FQIl is
calculated by averaging the conservatism value for each native index species found in the
lake during the pint-intercept survey** and multiplying it by the square root of the total
number of plant species (N) in the | ake (
speaking, the higher the iIindex value, the
assumedd be. Nichols (1999) identified four ecegions in Wisconsin: Northern Lakes

and Forests, North Central Hardwood Forests, Driftless Area and Southeastern Wisconsin
Till Plain. He recommended making comparisons of lakes within ecoregions to determine
the target | akeds r elUppe Tuitlebakelis ivtherNerthCgntrah nd h e ¢
Hardwood Forests Ecoregighablest-8).

F

** Species that were only recorded as visuals or during the boat survey, and species
found in the rake that are not included in the index are excluded from FQI analysis.
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Comparison to Past Surveys:We compared data from our 2022017 ,and 2022 CLP
point-intercept surveys (Figure 4) and wawater pointintercept surveys (Figure 11)

(Tables3) t o see I f there were any siFgni ficant
individual plant species as well as count data, we used thggQhre analysis on the

WDNR pre/posttreatment survey worksheet. For comparing averages (mean

species/point and mean rake fullness/point), we usests. Differences were considered
significant atp<0.05, moderately significant p£0.01 and highly significant g<0.001

(UWEX 2010). It should be noted that wheomparing the CLP poifihtercept surveys

we used the number of littoral points (256 in 2010/290 in Z2Win 2022; however

for the warmwater pointintercept surveys, we used the number of littoral points with

plants (166 in 2010/163 in 205N 2022 as t he basis for MAsampl

RESULTS:

Curly -leaf Pondweed Pointintercept Survey:

The 2022 spring survey daomented Curlyleaf pondweea@t57 points which
approximated t®.6% of the entire lake andb21% of thel3.(ft spring littoral zone. Of
these, we foun@6 points had a rake fullness value ohBjerated a 2, and the remaining
22 were a 1 for a combined mean rake fullnes®.@f. We also noted CLP as a visual at
11 points(Figure 3) (Appendix Ill). The3points with a rake fullness of a 2 or a 3
extrapolated t®.9% of the entire lake andb¥% of the spring littoral zone having a
significant infestation.

Comparison of Curly-leaf Pondweed in 2010, 2017, and 2022:

During our original 2010 spring survey, we foudrly-leaf pondweedt 52 sites which
extrapolatedo 8.7% of the entire lake a2®.3% of the then 13.0ft littoral zone. Of

these, we recorded a rake fullness value of 3 at ten points, a 2 at 25 points, and a value of
1 at 17 points for a mean rake fullness of 1.87. We also recorded CLP as a visual at six
points(Figure 3) (Appendixll). The combined 35 points with a rake fullness of 2 or 3
extrapolated to 5.9% of the entire lake and 13.7% of the littoral zone having a significant
infestation.

The 2017 earhseason survegocumentedLP at 216 point$ 36.3% of the entire
lake/74.5% of thehen 15.0ftittoral zone. We rated 69 points ke fullness value of,3
71 a rake fullness of 240 pointswith significant CLP23.5% of the entire lake and
48.3%of the littoral zone), and the remaining 76 pointsfarla combined mean rake
fullness of 1.97. We also noted CLP as a visual at eight p@iigisre 3) (Appendix Il1).

Comparing the results from 2010 and 28howeda highly significant increase

(p<0.001)in total CLP as well as rake fullness 3, 2, ar{&ifjure 4) however, the

increase in combined mean rake fullness was not signifipa@iti9). Collectively, from
201062017, there was a 315% increase in total CLP coverage as well as an even 300%
increase in areas where the infestation was significant enough to likely be considered a
nuisance.



Following four years of active management, our 2022 results documented a complete
reversal as we found highly significant decliges0.001)in total CLP & well as rake

fullness 3, 2, and 1 (Figure 4). The decline in combined mean rake fullness was, however,
again not significantp=0.22). Collectively, from 2022022, there was a73.6% decline

in total CLP coverage as well as eaven-75% declinein areas where the infestation was
significant enough to likely be considered a nuisance.

To better understand the changes since the original 2010 survey, we also compared that
data with the 2022 suey (brackets in Figure 4). These results showedsimmificant
increasedn totaldensity p=0.10), totadistribution £=0.18), rake fullness 1p=0.20)

and visual sightinggp€0.13);a moderately significanncrease(p=0.001)in rake fullness

3; anda significantdecline (p=0.01) in rake fullness 2. Total coverajem 20102022
increasedy 9.6%; howevernuisance coverageas unchangedTaken in this context,
theUTLMD O management from 2013021 has essentially returned CLP to 2010 levels

Curly -leaf Pondweed Bed Mapping Survey:

In 2010, we mapped 33 Cudlye af pondweed beds scattered t
zone. Only four were greater than 0.50 acre, and, collectively, they covered 7.83 acres
(1.83% of the | akeéAppend&k®)? acres) (Figure

The 2017 survey showed a dramatic increase in coverage as CLP now dominated the
entire littoral zone with the exception of sandy and rocky areas next to the immediate
shoreline and areas that were dominated by lilypads. Althoudakbessentially

contained one continuous bed, we chose to divide it into 11 separate areas based on
density and potential navigation impairment. In total, canopied CLP covere&bh8Pes
(31.0% of the | akebs surf at2d2-acreemadase( Tabl e
(+1,590%) over our 2010 bed mapping survey (Figure 5) (Appendix III).

Following four years of active management, our 2022 survey delineated 16 beds covering
16.65 acres3(90% of thd a k e 6 s s (Table d)cTdis vaas &ld50Facre decline
(-87.4%)compared to 2017, bittwas still an 8.8zcre increase from 2010 (+112.6%)
(Figure 5) (Appendix Ill).Despitethis increase since 201@uring the 2022 survewe
notedthat most mpped CLP areas were patchy and nodr@collection of scattered
high-density microbeds rather than the continuous matdosamented 2017,

Because of this, the majority of bads2022were not likely to be more than a minor
impairment to navigation.
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Figure 3: 2010, 2017, and 2022 Eargeason Curlyleaf PondweedDensity and Distribution




Curly -leaf Pondweed Rake Fullness Results
Upper Turtle Lake - Barron County, WI
May 28-29, 2010, June 221, 2017, and June 11, 2022
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Figure 4. 2010, 2017, and 2022 Changes in Eartgason CLP Rake Fullness
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Descriptions of Past and Present (rly -leaf PondweedBeds:

Bed 11 The soutwestern shoreline was ringed by native vegetation dominated by

floating-leaf species. In areas beyond 3ft of water, Cledy pondweedvas scattered

throughout the previously continuous bed. In Bed 1A (the southwest corner), CLP

formed a narrow stripfamearly continuous patches. Although CLP was occasionally

present beyond 10ft, these plants were only a few feet tall and not visible from the

surface The highest density areas occurred in BedrlBit he nort hwest At hu
where a few residents alotige northeast shoreline of the bay might have experience

moderate impairmer{see front cover of the report). This was the only place plants were
canopied in the be@ndit represented the largest ameathe lakewith continuous CLP

Beds 2, 3and 41 We found CLP had almost been eliminated fromvilestcentral
shoreline Even when presenthe narrowness dittoral zone due tgharp dropoffs into
20ft+ meanthere was no place that wideely to bemore thara minor impairment.The
only true bed in the areaasin the southwest bay in Bed 3 where CLP grew in nearly
continuous clusters. Fortunately, mosthase clustersccurred along nearly
uninhabited shoreline

Bed 5: The treatment program appears to have eliminated most dee@k&en the

north bay. However, closer to shore in ideal habitat frel0ff dense CLP was again

growing in a nearly continuous ringpag thebayd s nort hern and easter
majority of these plants were well below the surface so, despiteghenean density,

they | ikely wouldndét have .caused more than

Bed 6: We saw almost no CLP in this former bed.

Bed 7: CLP in the northeast bay midlake was moderately demskewe foundesidents
were forced to cut trails throughetibedto access open wateAlthough an
inconvenience, we notdtle bed was only half as wide as it had been in 2017.

Bed8: The eastentral shoreline had scattered {density CLP throughout the narrow
littoral zone. Both Beds 8A and 8B had moderate to high CLP denbiiythey were so
small that neither was likely to cause more than minor impairment.

Bed 9: We saw almost no CLP in this former bed.

Bed 10: This small bed in the southentral bay was moderately dense, but it occurred
along an uninhabited shoreline which likely makes it aigsne. Elsewhere in the bay,
we saw almost no CLP.

Bed 11: The beds along the southeast shoreline wetespecially wideand the
patchiness meatitey likelyd i dpogernore than amoderate impairment to navigation.
At the time of the survey, we estimatBdds 11A and 11C ha@ mean rakéullnessof 1,
and Bed 11Bhada mean rakéulinessof 2; howeverthis was likely higher earlier in the
growing season based thenumber of uprooted plants caused by the kiglame of
boat traffic to and from this heavily developed shoreline.
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Table 1. Curly-leaf Pondweed Bed Summary
Upper Turtle Lake - Barron County, Wisconsin
June 21, 2017 andune 11, 2022

Bed 2022 | 2017 | 20172022 | Rake Range/ - Depth | Navigation |
) Mean Rake Range/ Canopied . 2022Field Notes
Number | Acreage| Acreage Difference Impairment
Fullness | Mean Depth
Bed 1 (A+B) 6.20 24.62 -18.42| <<<1-3;2 3-10; 8 Near Minor Only canopied plants in thumb bay.
Bed 2 0.00 2.12 -2.12 <<<1 4-10; 8 No None Almost no CLP seen.
Bed 3 0.63 3.24 -2.61 <<<1-3;1 2-6; 4 Near Minor Nearly continuous clusters bay.
Bed 4 0.00 0.69 -0.69 <<<] 4-10; 8 No None Almost no CLP seen.
Bed 5 (AF) 6.59 79.13 -72.54| <<<1-3;3 5-10; 7 Near Minor Bed forms a nearly continuous ring.
Bed 6 0.00 0.40 -0.40 <<<1 5-10; 8 No None Almost no CLP seen.
Bed 7 1.18 3.17 -1.99| <<<1-3;2 5-1G; 7 Near Moderate | Bed in residential bay w/ prop trails.
Bed 8 (A+B) 0.10 3.12 -3.02| <<<1-3;2 3-8;5 Yes Minor Too small to be matateimpairment.
Bed 9 0.00 1.06 -1.06 <<<1 4-10; 8 No None Almost no CLP seen.
Bed 10 0.26 3.81 -3.55| <<<1-3;2 37,5 Near Moderate | Established omninhabited shoreline.
Bed 11 (AC) 1.69 11.00 -9.31| <<<13;1 3-10; 6 Near Minor Narrow shoreline strips of plants.
Total 16.65| 13235| -115.70
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Warm-water Full Point-intercept Macrophyte Survey:

Depth r

eadi ngs

t aken

at

Upper

Tur t

[thhe Laked

north bay is aearlyuniform bowl that slopes gradually from all sides into 13ft of water.
The lower 2/3rds of the lake foram elamgate bowl that bottoms out from-2@ft in the

central basin, but only 180ft in the southern basin. In general, the eastern shoreline along
this bowl drops off sharply, while the western side contains numerous shallow side bays
and flats that are usuyak10ft and tend to drepff more gradually into deep wat@figure

6) (Appendix V).

Of the 381 points that were shallow enough to take a rake sample, we characterized the

| akeds

substrate

as

81. 9%

or gansand (4a nd

sand

points), and 7.3% rock (28 points). Thick nutrieich organic muck dominated the north
baynear the creek inleindthewestern side bays, while thinner sandy muck covered the
majority of the deepasirs. Most of the pure sand areas were foand o u n d
leading into the north bay and along the southeastern shoreline. The majority of the gravel
and cobble substrates occurred along the steep slopes of the central basin; especially around

exposed points (Figure 6) (Appendix V).
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Figure 6: Lake Depth and Bottom Substrate
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In July 2022, we found plants growing to 12.5ft (down from 14.0ft in 2017 and 13.5ft in
2010) (Table 2). The 155 points with vegetation (approximately 26.1% of the entire lake
bottom and 66.8% of the littar zone)were a norsignificant declingp=0.60)from 2017
when we found plants at 163 si{@5.4% of the entire lake bottds9.7% of the littoral

zone) This decline was also nesignificant =0.47) when compared to the 166 points
with vegetation found during the 2010 sur{@y.9%total coverag&?2.6%littoral

coverage (Figure 7) (Appendix V)

Growth in2022 was slightly skewed to deep water as the mean plant depth of 4.9ft was
more than the median depth of 4.0ft. Each of theseegakere lower than in 2017 when
deepwater plants were more common (medh sftfmedian of4.5ft), but they wereimilar

to 2010when we calculated a mean of 5.2ft and an identical median of Bigdtre §.

Table 2: Aquatic Macrophyte P/I Survey Sumnary Statistics
Upper Turtle Lake 7 Barron County, Wisconsin
July 8-9, 2010, July 17, 2017, and July 14, 2022

Summary Statistics: 2010 2017 2022
Total number of points sampled 595 595 595
Total number of sites with vegetation 166 163 155
Totalnumber of sites shallower than the maximum depth of plants 265 273 232
Frequency of occurrence at sites shallower than maximum depth of p 62.6 59.7 66.8
Simpson Diversity Index 0.89 0.88 0.83
Maximum depth of plants (ft) 13.5 14.0 12.5
Mean depth of plants (ft) 5.2 5.5 4.9
Median depth of plants (ft) 4.0 4.5 4.0
Number of sites sampled using a rake on a rope 0 15 0
Number of sites sampled using a rake on a pole 297 374 280
Averagenumber of all species per site (shallower than max depth) 1.92 1.70 1.51
Average number of all species per site (veg. sites only) 3.07 2.84 2.26
Average number of native species per site (shallower than max depth 1.87 1.59 1.37
Average number afative species per site (sites with native veg. only) 3.01 2.97 2.17
Species richness 31 28 27
Species richness (including visuals) 35 29 30
Species richness (including visuals and boat survey) 40 38 35
Mean rake fullness (veg. sites only) 2.33 1.79 2.32
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Maximum Depth of Plant Colonization
Upper Turtle Lake - Barron County, WI
July 8-9, 2010, July 17, 2017, and July 14, 2022

45

2010 ®m2017 w2022

# of Sites

Depth in ft.

Figure 8: 2010, 2017, and 2022 Plant Colonization Depth Chart

Plant diversity was moderately high in 2022 with a Simpson Index value of 0.83
unfortunately, this wadownsharplyfrom 0.88 in 2017 and 0.89 in 2010. Species

richness was low/moderate with 27 species found in the rake (down from 28 in 2017 and
31 in 2010); however, this total increased to 35 species when including visuals dad plan
seen during the boat survey. This number was also down slightly from the 38 total species

we found2017 and 40 total species in 2010.
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From 2010 to 2017, we documented a-s@nificant declinef§=0.18) in mean native species richnesstas svith native vegetation
from 3.01 species/site to 2.97 species/site. Visual analysis of the maps suggested the north bay experienced a wiceEsgaad in
localized richness, while the southern™d(8 the lake showed an almost equal decline.

In 2022, waecordeda further and highly significant declirfp<0.001)to 2.17 species/site. Although thdssses in localized
richnessappeared to balakewideevent they were especially pronounced in the north bay (Figure 9) (Appendix V).
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Figure 9: 2010, 2017, and 2022 Native Species Richness
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Total rake fullness experienced a highly significant dedjir®.001)from a high/moderate 2.33 in 2010 to a low/moderate 1.79 in
2017. We noted this decline was a lakewide event, and, witexegptions, the only sizable remainimgh-densitybeds occurred
near the creek inlet and in shallow water near shore in the most nutlebtays.

I n 2022, t handénaekta bighly signiicemarebsu(ak0.001)to ahigh/moderate 2.3R nearly identical to 2010
levels. Interestingly, analysis of the maps showed localized rake density from the 2010 and 2022 surveys were almlost alentic
parts of the lak¢Figure 10) (Appendix V).
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Figure 10: 2010, 2017,rad 2022 Total Rake Fullness

18



Upper Turtle Lake Plant Community:

The Upper Turtle Lake ecosystem is home to a somewhat limited plant community that is
typical of highnutrient lakes with fair to poor water quality. This community can be
subdivided into four distinct zones (emergent, floateaf, shallow submergenthd

deep submergent) with each zone having its own characteristic functions in the aquatic
ecosystem. Depending on the local bottom type (sand, rock, sandy muck, or-nigtrient
organic muck), these zones often had somewhat different species present.

In shallow areas, beds of emergent plants prevent erosion by stabilizing the lakeshore,
break up wave action, provide a nursery for baitfish and juvenile gamefish, offer shelter
for amphibians, and give waterfowl and predatory wading birds like heronseatpla

hunt. These areas also provide important habitat for invertebrates like dragonflies and
mayflies.

I n di sturbed areas at the waterRhaariedge, th
arundinacea was common al on ghorelihes. Bxppdedsarsly atce v el o p
rocky areas near the shoreline had few emergents other than-scdétlgred Hardstem

bulrush Gchoenoplectus acujuseds. In sheltered gravel and sandy areas, we

documented a few patches of Commontaad Sparganium eumarpumnm) and, in the

| akebds sout hweattail (ByphdXeglalca.y |, Hybrid

Common bureed (Raymond 2011)
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Around the organicmucknar gi ns of the | akebs bays, thes
Sweetflag (Acorus americanysWild calla Calla palustrig, Bottle brush sedge&arex

comosy, Swamp loosestrifdDecodon verticillatuy Bald spikerushEleocharis

erythropodg, Rice cutgrass I eersia oryzoidgs Common arrowheads@gittaria

latifolia), Sessilefruited arrowheadSagittaria rigidg, Softstem bulrushSchoenoplectus

acutug, and Broadeaved attail (Typha latifolig.

-

Bottle-brush sedge (Penta 2010 Swamp loosestrife (Wigney 2005)

Bald spikerush (Schipper 2019) Rice cutgrass (Wallis 2019)
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Common arrowhead (Young 2006)

Softstem bulrush (Schwarz 2011 Broadleaved cattail (Raymond 2011)

Just beyond the emergents, in sheltered Anattomed areas in up to 4ft of water, the
floating-leaf species Spatterdoddiiphar variegataand Whitewater lily (Nymphaea
odoratg were common throughout the lake. Tla@apy cover these species provides is
often utilized by panfish and bass for protection.

Spatterdock (CBG 2014) White water lily (Falkner 2011)

Growing amongst the lilypads, we also frequently encountered the submergent species
Coontail Ceratoptyllum demersuim Common waterweedE{odea canadensisand

Curly-l eaf pondweed. I n addition to these pl
including Small duckweed_émna minoy, Large duckweedSpirodela polyrhizg and

Common watermealYolffia columbi@aa) were often found floating among the lilypads

and emergents.
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Small duckweed and Common watermeal (Kieron 2011) Large duckweed (Thomas 2022)

Shallow rocky areas were almost entirely devoid of plants, and many pure sand areas

were covered with a thick mat of filamentous algae making exposed sand flats one of the
rarest habitats on the lak&hese nutrienpoor substrates tended to have lowltota

biomass as they provide habitat most suited tolfirea v e d A Hanoirg speaes. t ur f
Near the creek inlet in the north bay and scattered along the southeastern shoreline, we
found very limited numbers dfluskgrass Charasp.), WaterwortElatine mnima),

Spiny-spored quillwort ksoetes echinospoyaand Crested arrowhea84dgittaria

cristata).

Muskgrass (Penuh 2007)

s

w )

Spiny-spored quillwort (Fewless 2005)
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Sandy muck areas in water fronbf2 deep generally supported fine to modetateved

species such as Water stpass Heteranthera dubip Northern watemilfoil

(Myriophyllum sibiricun), Slender naiad\ajas flexils) , Fri es ®otgmogetdnwe e d (
friesii), lllinois pondweedRPotamogeton illinoensjsClaspingleaf pondweed

(Potamogeton richardsonjiSago pondweed{uckenia pectinajaand Wild celery

(Vallisneria americanp The roots, shoots, and seeds of tipaets are heavily utilized

by waterfowl for food. They also provide
their lifecycles, as well as a myriad of invertebrates like scuds, dragonfly and mayfly

nymphs, and snails.

Waterstargrass (Mueller 2010) Northern watemilfoil (Berg 2007)

Slender naiad (Apipp 2009) Fries pondweed (Koshere 2002)

lllinois pondweed (Koshere 2002 Claspingleaf pondweed (Cameron 2013)
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Sago pondweed (Hilty 22) Wild celery (Dalvi 2010)

akeods

Coontail (Hassler 2011)

Organic muck areas in water greater than 5ft were dominated by Coontail, Common
waterweed, and, in the early spring, Ctldgf pondweed. Historically, Whitgtem
pondweed Potamogeton praelongysSmall pondweedRotamogeton pusilljsand Flat
stem pondweedPotamogeton zosteriform)isvere also common members of this deep
water community. Unfortunately, in 2022, we saw no evidence of these species other
than a few Flastem pondweed individuals found during tleabsurvey.Predatory fish

of t en

Common waterweed (Fischer 2011)

stipule

Curly-leaf pondweed (USGS 2022)

Flat-stem pondweed (Dziuk 2019)

found




Comparison of Native Macrophyte Species in 201@017,and 22

In July 2010we foundCoontail, Flats t em pondweed, Friesd pondw
duckweed were the most common macrophyte species (TalRee3ent at 67.47%,

51.81%, 33.13%, and 20.48% of survey points with vegetation respegcthveyy
collectivelyaccounted for 56.27% of the total relative frequency. Large duckweed

(5.690), Comnon watermeal (5.68), Northern watemilfoil (4.71%), and Small

pondweed (4.3%) also had relative frequencies 0¥ed0% (Maps for allnativespecies

found in July 2010 are located in Appendix VI).

Our 2017 survey identifie@oontail, Flatstem pondwes Small duckweed, and Large
duckweed/Common watermeal (tied fdt glace)asthe moswidely-distributed plants

(Table 4) They were presermtt 70.55%, 42.94%, 25.15%, and 24.54% of sites with
vegetation, and the top foancompassefl7.45% of the total relative frequency.

Common watermeal (8.64), Curly-leaf pondwee@6.0%%),andFr i es 6 pondweed
(6.02%0) also had relative frequencies oved0% (Maps for all native species found in

July 2017 are located in Appendix VII).

Lakewide, ten species showed significant changes in distribution from 2010 to 2017
(Figure 1) . Frieso pondmil®oieahdMuskgrass sutfered highiya t e r
significant declinegp<0.001) Illinois pondweed and Wild celeggnderwenmoderately
significant declinegp=0.002p=0.005) and Slender naiaghw a significant decline
(p=0.002) Conversely, filamentous algae demonstrated a highly signifiveneiase
(p<0.001) White water lily had a moderately significant incregs€).01); and Curly

leaf pondweed and Forked duckweed experienced significant inc{pa®d32/=0.01).
Taken as a whole, these results suggktie lake had undergoadabitashift away

from rooted species that need at least fair water clarity toward species that can tolerate
poor clarity (White water lily), favor high suspended nutrient levels (duckweeds and
filamentous algae), arekploit disturbance (Curieaf pondweed).

The 2022 survey foun@oontail(83.87% sites with vegetatigrjurly-leaf pondweed
(20.65%) andSmall duckweeflLarge duckweed/Common watermeall (veretied for
39placeat 16.13% were the most common speciaad the top four encompassed
60.40% of the total relative frequengyable 5) Common watermea¥ (12%), White
water lily (6.27%), Water stargrass 4.56%), Slender naiaf4.27%), andSago pondweed
(4.27%) also had relative frequencies oved0% (Specieaccounts for all plants found
on Upper Turtle Lakeand maps for all plants found in JulyZZ0are locatedn
Appendixes VII and X).

From 20170 2022, nine species saw significant changes in distribution (Figure 11).

Flatstem pondweed; r i e s 6 @ iSmalN poadiveesliffered highly significant
declineg(p<0.001) and filamentous algae, Small duckweed, and Forked duckweed saw
significantdeclineg(p=0.04/p<0.05/p=0.02) ConverselyCoontail underwent a

moderately significant increagp=0.005); andSlender naia@ndMuskgrass each

experienced significant increadgs-0.02p=0.03). The declines in thiormerly

dominant pondweedswhich are all sensitive to the chemical used to control CLP
(Endothall)iar e | i kely tied to the management proc
be in response to its ability to rapidly exploit open habitat.
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Differences for All Species

Upper Turtle Lake - Barron County, WI
July 8-9, 2010, July 17, 2017, and July 14, 2022
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Significant differences = *p<0.05, ** p<0.01, *** p<0.001

Figure 11: Changes forAll Macrophytesi 2010, 2017, and 2022
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Table 3: Frequencies and Mean Rake Sample of Aquatic Macrophytes

Upper Turtle Lake 7 Barron County, Wisconsin

July 8-9, 2010
, Total | Relative| Freq. in| Freqg. in| Mean | Visual
Species Common Name . : .
Sites | Freq. Veg. Lit. Rake | Sight.

Filamentous algae 132 * 79.52 49.81 1.89 1
Ceratophyllum demersum Coontalil 112 21.96 67.47 42.26 1.73 1
Potamogeton zosteriformis Flatstem pondweed 86 16.86 51.81 32.45 1.60 13
Potamogeton friesii Fries' pondweed 55 10.78 33.13 20.75 1.91 3
Lemna minor Small duckweed 34 6.67 20.48 12.83 1.94 0
Spirodela polyrhiza Large duckweed 29 5.69 17.47 10.94 155 0
Wolffia columbiana Common watermeal 29 5.69 17.47 10.94 1.69 1
Myriophyllum sibiricum Northern watemilfoil 24 4.71 14.46 9.06 1.25 12
Potamogeton pusillus Smallpondweed 22 4.31 13.25 8.30 1.23 0
Charasp. Muskgrass 15 2.94 9.04 5.66 1.93 0
Najas flexilis Slender naiad 15 2.94 9.04 5.66 1.53 3
Potamogeton crispus Curly -leaf pondweed 14 2.75 8.43 5.28 1.14 5
Potamogeton illinoensis Illinois pondweed 14 2.75 8.43 5.28 1.50 11
Stuckenia pectinata Sago pondweed 12 2.35 7.23 4.53 1.75 5
Potamogeton richardsonii Claspingleaf pondweed 8 1.57 4.82 3.02 1.75 7
Vallisneria americana Wild celery 8 1.57 4.82 3.02 1.38 1
Heteranthera dubia Waterstargrass 7 1.37 4.22 2.64 1.71 3
Nymphaea odorata White water lily 6 1.18 3.61 2.26 1.50 5
Nuphar variegata Spatterdock 4 0.78 241 151 3.00 0
Elodea canadensis Common waterweed 2 0.39 1.20 0.75 2.00 0
Potamogeton obtusifolius Blunt-leaf pondweed 2 0.39 1.20 0.75 1.00 0
Schoenoplectus tabernaemonts Softstem bulrush 2 0.39 1.20 0.75 2.00 1
Acorus americanus Sweetflag 1 0.20 0.60 0.38 3.00 0
Decodon verticillatus Swamp loosestrife 1 0.20 0.60 0.38 3.00 1

* Excluded from relative frequency analysisExotic species in bold
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Table 3 (continued): Frequencies and Mean Rake Sample of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wisconsin

July 8-9, 2010
, Total | Relative| Freq. in| Freqg. in| Mean | Visual
Species Common Name . : .

Sites | Freq. Veg. Lit. Rake | Sight.

Elatine minima Waterwort 1 0.20 0.60 0.38 1.00 1
Eleocharis acicularis Needle spikerush 1 0.20 0.60 0.38 1.00 0
Eleocharis erythropoda Bald spikerush 1 0.20 0.60 0.38 3.00 1
Isoetes echinospora Spiny sporeequillwort 1 0.20 0.60 0.38 2.00 1
Potamogeton praelongus White-stem pondweed 1 0.20 0.60 0.38 1.00 1
Ranunculus aquatilis White water crowfoot 1 0.20 0.60 0.38 2.00 0
Sagittaria latifolia Common arrowhead 1 0.20 0.60 0.38 1.00 0
Sagittaria rigida Sessilefruited arrowhead 1 0.20 0.60 0.38 3.00 1
Carex comosa Bottle brush sedge ** ** ** ** ** 2
Phalaris arundinacea Reed canary grass ** *x *x *x *x 2
Sparganium eurycarpum Common bureed ** ** ** ** ** 2
Typhaangustifolia Narrow-leaved cattail ** *x *x *x *x 1

Bolboschoenus fluviatilis

River bulrush

*k*k

*kk

*kk

*k*k

*kk

*kk

Carex hystericina

Porcupine sedge

*k*k

*kk

*kk

*k*k

*kk

*kk

Sagittaria cristata

Crested arrowhead

*k*k

*kk

*kk

*kk

*kk

*kk

Schoenoplectus acutus

Hardstem bulrush

*k*k

*k*k

*k*k

*kk

*kk

*kk

Typha latifolia

Broadleaved cattail

*k*k

*kk

*kk

*kk

*kk

*kk

* Excluded from relative frequency analysis ** Visual only
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Table 4: Frequencies and Mean Rake Sample of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wisconsin
July 17, 2017
: Total | Relative| Freq. in| Freq.in| Mean | Visual
Species Common Name . . .
Sites Freq. Veq. Lit. Rake | Sight.
Filamentous algae 163 * 100.00 59.71 1.65 0
Ceratophyllum demersum Coontail 115 24.84 70.55 42.12 1.71 4
Potamogetorzosteriformis Flatstem pondweed 70 15.12 42.94 25.64 1.34 7
Lemna minor Small duckweed 41 8.86 25.15 15.02 2.20 0
Spirodela polyrhiza Large duckweed 40 8.64 24.54 14.65 1.15 0
Wolffia columbiana Common watermeal 40 8.64 24.54 14.65 1.33 0
Potamogeton crispus Curly -leaf pondweed 28 6.05 17.18 10.26 1.00 1
Potamogeton friesii Fries' pondweed 28 6.05 17.18 10.26 1.11 1
Nymphaea odorata White water lily 18 3.89 11.04 6.59 2.06 4
Potamogeton pusillus Small pondweed 16 3.46 9.82 5.86 1.00 0
Heteranthera dubia Water staigrass 14 3.02 8.59 5.13 1.21 1
Stuckenia pectinata Sago pondweed 11 2.38 6.75 4.03 1.09 3
Lemna trisulca Forked duckweed 6 1.30 3.68 2.20 1.00 0
Nuphar variegata Spatterdock 6 1.30 3.68 2.20 2.67 2
Myriophyllum sibiricum Northern watemilfoil 5 1.08 3.07 1.83 1.40 0
Najas flexilis Slender naiad 5 1.08 3.07 1.83 1.00 1
Elodea canadensis Common waterweed 4 0.86 2.45 1.47 1.00 0
Phalaris arundinacea Reed canary grass 2 0.43 1.23 0.73 1.00 2
Potamogeton illinoensis Illinois pondweed 2 0.43 1.23 0.73 1.00 1
Potamogeton praelongus White-stem pondweed 2 0.43 1.23 0.73 1.00 1
Potamogeton richardsonii Claspingleaf pondweed 2 0.43 1.23 0.73 1.00 1

*Excluded from relative frequency analysisExotic species in bold
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Table 4 (continued): Frequencies and Mean Rake Sample of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wisconsin

July 17, 2017
: Total | Relative| Freq. in| Freq.in| Mean | Visual
Species CommonName . . .

Sites Freq. Veq. Lit. Rake | Sight.

Carex comosa Bottle brush sedge 1 0.22 0.61 0.37 1.00 0
Charasp. Muskgrass 1 0.22 0.61 0.37 1.00 0
Decodon verticillatus Swamp loosestrife 1 0.22 0.61 0.37 3.00 1
Elatine minima Waterwort 1 0.22 0.61 0.37 1.00 0
Eleocharis erythropoda Bald spikerush 1 0.22 0.61 0.37 3.00 0
Isoetes echinospora Spiny sporeejuillwort 1 0.22 0.61 0.37 1.00 0
Ranunculus aquatilis White water crowfoot 1 0.22 0.61 0.37 1.00 0
Schoenoplectus acutus Hardstem bulrush 1 0.22 0.61 0.37 1.00 0
Sparganium eurycarpum Common bureed *x *x *x *x *x 1

Bolboschoenus fluviatilis

River bulrush

*kk

*kk

*kk

*kk

*kk

*kk

Calla palustris

Wild calla

*k*k

*kk

*kk

*k*k

*kk

*kk

Carexhystericina

Porcupine Sedge

*k*k

*kk

*kk

*kk

*kk

*kk

Sagittaria cristata

Crested arrowhead

*k*k

*k*k

*k*k

*kk

*kk

*kk

Sagittaria latifolia

Common arrowhead

*kk

*kk

*kk

*kk

*kk

*kk

Schoenoplectus tabernaemonte

Softstem bulrush

*kk

*kk

*kk

*kk

*kk

*kk

Typha angustifolia

Narrow-leaved cattail

*kk

*kk

Kk

*kk

Kk

Kk

Typha latifolia

Broadleaved cattail

*k*k

*k*k

*k*k

*kk

*kk

*kk

Vallisneria americana

Wild celery

*k*k

*kk

*kk

*kk

*kk

*kk

** Visual only

*** Boat survey only Exotic species in bold
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Table 5: Frequencies and Mean Rake Sample of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wisconsin
July 14, 2022
: Total | Relative| Freq. in| Freq.in| Mean | Visual
Species Common Name . . .
Sites Freq. Veq. Lit. Rake | Sight.

Filamentous algae 151 * 97.42 65.09 1.59 0
Ceratophyllum demersum Coontail 130 37.04 83.87 56.03 2.21 2
Potamogeton crispus Curly -leaf pondweed 32 9.12 20.65 13.79 1.06 7
Lemnaminor Small duckweed 25 7.12 16.13 10.78 1.48 0
Spirodela polyrhiza Large duckweed 25 7.12 16.13 10.78 1.88 0
Wolffia columbiana Common watermeal 25 7.12 16.13 10.78 1.56 0
Nymphaea odorata White water lily 22 6.27 14.19 9.48 2.18 9
Heteranthera dubia Water stargrass 16 4.56 10.32 6.90 1.38 4
Najas flexilis Slender naiad 15 4.27 9.68 6.47 1.53 2
Stuckenia pectinata Sago pondweed 15 4.27 9.68 6.47 1.47 5
Myriophyllum sibiricum Northern watemilfoil 8 2.28 5.16 3.45 1.63 6
Charasp. Muskgrass 7 1.99 4.52 3.02 1.57 0
Nuphar variegata Spatterdock 6 1.71 3.87 2.59 2.33 1
Potamogeton friesii Fries' pondweed 5 1.42 3.23 2.16 1.40 0
Elodea canadensis Common waterweed 3 0.85 1.94 1.29 1.33 3
Decodon verticillatus Swamploosestrife 2 0.57 1.29 0.86 2.50 0
Phalaris arundinacea Reed canary grass 2 0.57 1.29 0.86 2.00 1
Potamogeton illinoensis Illinois pondweed 2 0.57 1.29 0.86 2.00 5
Vallisneria americana Wild celery 2 0.57 1.29 0.86 1.50 0
Calla palustris Wild calla 1 0.28 0.65 0.43 1.00 1
Carex comosa Bottle brush sedge 1 0.28 0.65 0.43 1.00 2
Elatine minima Waterwort 1 0.28 0.65 0.43 1.00 0

*Excluded from relative frequency analysisExotic species in bold
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Table 5 (continued): Frequencies and Mean Rake Sample of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wisconsin

Acorus americanus

Sweetflag

*%

*%

*%

*%

*%

Sagittaria rigida

Sessilefruited arrowhead

*%

*%

*%

*%

*%

July 14, 2022

Eleocharis erythropoda Bald spikerush 1 0.28 0.65 0.43 2.00 1
Isoetes echinospora Spiny sporeejuillwort 1 0.28 0.65 0.43 2.00 0
Leersia oryzoides Rice cutgrass 1 0.28 0.65 0.43 3.00 0
Potamogeton richardsonii Claspingleaf pondweed 1 0.28 0.65 0.43 1.00 2
Sagittarialatifolia Common arrowhead 1 0.28 0.65 0.43 1.00 0
Sparganium eurycarpum Common bureed 1 0.28 0.65 0.43 1.00 1

1

1

1

Schoenoplectusbernaemontan|

Softstem bulrush

*%

**

*%

*%

*%

Potamogeton zosteriformis

Flatstem pondweed

*k%

*kk

*kk

*kk

*kk

*kk

Sagittaria cristata

Crested arrowhead

*k%

*kk

*kk

*kk

*kk

*kk

Schoenoplectus acutus

Hardstem bulrush

*kk

*kk

*kk

*kk

*kk

*kk

TyphaX glauca

Hybrid cattail

*kk

*k%

*k%

*k%

*k%

*k%

Typha latifolia

Broadleaved cattail

*k*k

*kk

*k*k

*kk

*kk

*kk

** Visual only

*** Boat survey only

Exotic species in bold
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Found throughout the | akebs or gani ¢ maarephytesperiestin®oiO, B, and 20220 o nt a
From 2010 to 2017, evnoted that both its overall distribution (112 points in 2010/115 in 2017) and density (mean rakedillness

1.73in 2010/1.71 in 2017) were essentially unchanged; however, visual analysis of the maps stemiveeldin the north bay

(presumably in response to competition from CLP and mats of filamentous algae shading it out) but expanded througltoetrthe sou
2/3rds of the lake (likely at the expense of more sensitive species) (FRjure 1

Following four years of treatment that greatly reduced CLP levels (as well as many otheeasdy pondweedshe 2022 survey
found Coontailhad undergona modertely significant increasg=0.005)in distribution(130 sites) and a highly significant increase
(p<0.001)in density (mean rake fullness of 2.21). These increases were lakewide and also significant relative to the original survey.
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Figure 12: 2010, 2017, and 202€o0ontail Density and Distribution
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Flatstem pondweed was the second most common native macrophyte specie201batid2017 Although its decline in
distribution (86 sites in 2010/70 sites in 2017) was not signifigaett.{1), it did suffer a moderately significdass(p=0.005)in
density from a mean rake fullness of 1.60 in 2010 to a mean rake of 1.34 in 2017 (B)gure 1

The 2022 survey found Flatem pondweed had undergone highly significant dec{pw®001)in both distribution and density. In
fact, the only sign of this formerly dominant species\a few scattered individuale found during the boat survey that was growing
nearshore in a sheltered bay. A species that is extremely sensitive to Endothallevgeen similar declines with this species in
other systems following widescale muear treatment programs targeting Ctldgf pondweed. This species loss in coverage may

al so
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Figure 13: 2010, 2017, and 2022 Fladtem Pondweed Density and Distribution
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Prior to the treatment progranigsificant lakewide declines were seen in many other important hgbitab d uci ng speci es.
pondweed (the third most common species in 2010, but just the sixth most common in 2017) exhibited highly significant decline
(p<0.001)in both distribution (55 sites 2010/28 sites 2017) and density (mean rake 1.91 in 201@kechhl in 2017) (Figuredl

Another species that is sensitive to Endothall, the 2022 survey documented a furthesipigfibant declingp<0.001)in

distribution (five sites).A formerly widespread species, we found Fries pondweed wasessentially restricted to the southwest
shoreline. Despite this loss in coveragesaw a nearhsignificant increasep€0.15) in localized biomass as we calculated a mean
rake fullness of 1.40.
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In 2010,Northern watemilfoil was the seventh most widedlystributed species on the lag site3. Following a highly significant
decline(p<0.001)in distribution, it was just the fourteenth most common in 2017 (five sites). Despite this loss of coverage, its
averagebiomass increased from a mean rake of 1.24 to a mean of 1.40; however, this was not sigrficzO)(Figure B).

In 2022,Northen watermilfoil increased both its distributiori@ht point$ and densityrfiean rake fullness of 1.53ut once again,
neither ofthese changes wesegnificant £=0.35p=0.30). Even with this expansion, it fell to the tesimked species in thwverall

community.
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Figure 15: 2010, 2017, and 2022 Northern Watemilfoil Density and Distribution
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In 2010, Small pondweed was the eight most common spadies macrophyte communif22 sites/mean rake 23) (Figure 16)

Despite a nossignificant decline p=0.33) in distribution and a significant declifp=0.03)in density,we found it wasstill the ninth

ranked species in 201BimilartoFlatst em pondweed and pondweed ig exiremelydsensiteeltp EnSothall] |

and wedve documented its near or complete disappearande in s
programs for Curhjf eaf pondweed. Becaus e o fountd moiewdenceroéthissspecies mahe lake duringr i s e
our 2022survey. Statistically, this reduction in both distribution and density was highly signifpeh001)
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Figure 16: 2010, 2017, and 2022 Small PondweBénsity and Distribution
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We found carpets dfluskgrassvere abundant and widespraadgshallowsandy shoreline areas during our original suwbgn this

species was the ninth most common macropf{iiesites/mean rake 1.9@igure 17).The 2017 survey documentkahly

significant decline¢p<0.001)in both distribution and density as the speaiearly disappeared from the laka single indvidual was

found in the rake at one point

In 2022, we again found Muskgrass throughout the lake albeit at much lower levels than in 2010. The eleventh most caesnon spe

in the lake, it was present at seven points with a mean rake fullness of 1i§Tepresented a significant incregse0.03)in
distribution, and a highly significant increa®=x0.001)in density.
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Figure 17: 2010, 2017, and 2022 Muskgrass Density and Distribution
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Perhaps no species benefitted more from the changes lakehthan White water lily. Present in the rake at six points with a mean
density of 1.50it was just the seventeentinked specieduring theoriginal 2010 survey By 2017, we found it had undergone a
moderately significant increagp<0.01)in distribution (18 pointsand a significant increagp=0.03) in density(mean rake fullness

of 2.06) as it rose to the eighanked species in the community (Figure 188)2022, it jumped to the sixttanked species as it
continued to expanid primarily alongthe western shoreline. Although neither the increase in distrib{@site9 nor the increase

in biomass ifhean rakef 2.18) were significant compared to 2019=0.40p=0.30), each of these values represented highly

significant increasep<0.01)compared to the original 2010 survey
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Figure 18: 2010, 2017, and 2022 White Water Lily Density and Distribution



Comparison of Floristic Quality Indexes n 2010, 2017, and 2022:

In 2010, we identified a total of 2tative index speciesn the rake during the point
intercept survey (Table 6). They produced a mean Coefficient of Conservatism of 5.9
and a Floristic Quality Index of 31.6.

Table 6: Floristic Quality Index of Aquatic Macrophytes
Upper Turtle Lake 7 Barron County, Wiscondn

July 8-9, 2010
Species Common Name C
Acorus americanus Sweetflag
Ceratophyllum demersum Coontail
Charasp. Muskgrass
Elatine minima Waterwort

Eleocharis acicularis

Needle spikerush

Eleocharis erythropoda

Bald spikerush

Elodeacanadensis

Common waterweed

Heteranthera dubia

Water staigrass

Isoetes echinospora

Spiny-spored quillwort

Lemna minor

Small duckweed

Myriophyllum sibiricum

Northern watemilfoil

Najas flexilis

Slender naiad

Nuphar variegata

Spatterdock

Nymphaea odorata

White water lily

Potamogeton friesii

Fries' pondweed

Potamogeton illinoensis

lllinois pondweed

Potamogeton obtusifolius

Blunt-leaf pondweed

Potamogeton praelongus

White-stem pondweed

Potamogetomusillus

Small pondweed

Potamogeton richardsonii

Claspingleaf pondweed

Potamogeton zosteriformis

Flatstem pondweed

Ranunculus aquatilis

White water crowfoot

Sagittaria latifolia

Common arrowhead

Sagittaria rigida

Sessilefruited arrowhead

Schoenoplectus tabernaemontani

Softstem bulrush

Spirodela polyrhiza

Large duckweed

Stuckenia pectinata

Sago pondweed

Vallisneria americana

Wild celery

Wolffia columbiana

Common watermeal

U110 (W U1K 00|W|[00|O U100 (O[O0 000K~ 0O WWOo|N W N

N 29
Mean C 5.9
FQI 31.6
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The 2017 survey foundtatal of 25native index plantsin the rake during the point
intercept survey. They produced a mean Coefficient of Conservatism of 5.8 and a
Floristic Quality Index of 29.0 (Table 7).

Table 7: Floristic Quality Index of Aquatic Macrophytes
Upper Turtle Lake i Barron County, Wisconsin
July 17, 2017

Species

Common Name

Carex comosa

Bottle brush sedge

Ceratophyllum demersum Coontail
Charasp. Muskgrass
Elatine minima Waterwort

Eleocharis erythropoda

Bald spikerush

Elodea canadensis

Common waterweed

Heteranthera dubia

Water staigrass

Isoetes echinospora

Spiny-spored quillwort

Lemna minor

Small duckweed

Lemna trisulca

Forked duckweed

Myriophyllum sibiricum

Northern watemilfoil

Najas flexilis

Slender naiad

Nuphar variegata

Spatterdock

Nymphaea odorata

White water lily

Potamogeton friesii

Fries' pondweed

Potamogeton illinoensis

lllinois pondweed

Potamogeton praelongus

White-stem pondweed

Potamogeton pusillus

Small pondweed

Potamogetomichardsonii

Claspingleaf pondweed

Potamogeton zosteriformis

Flatstem pondweed

Ranunculus aquatilis

White water crowfoot

Schoenoplectus acutus

Hardstem bulrush

Spirodela polyrhiza

Large duckweed

Stuckenia pectinata

Sago pondweed

Wolffia columbiana

Common watermeal

W (U100 |UT|N|00|OD 00D OO OO KOO |W WO IN W Ul
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Mean C 5.8
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In 2022, wedocumentea total23 native index plantsin the rake during the point

intercept survey. They produced a mean Coefficient of Conservatism of 5.5 and a
Floristic Quality Index of 26.5 (Table 8). Nichols (1999) reported an average mean C for
the North Central Hardwood Forests Region of 5.6 pyittipper Turtle Lake slightly

below average for this part of the state. The FQI was, however, above the median FQI of
20.9 for the North Central Hardwood Forests (Nichols 1999).

Table 8: Floristic Quality Index of Aquatic Macrophytes
Upper Turtle Lak e - Barron County, Wisconsin
July 14, 2022

Species

Common Name

Calla palustris

Wild calla

Carex comosa

Bottle brush sedge

Ceratophyllum demersum Coontail

Charasp. Muskgrass

Elatine minima Waterwort
Eleocharis erythropoda Bald spikerush
Elodea canadensis Common waterweed
Heteranthera dubia Water stargrass

Isoetes echinospora

Spiny-spored quillwort

Lemna minor

Small duckweed

Myriophyllum sibiricum

Northern watemilfoil

Najas flexilis

Slender naiad

Nuphar variegata

Spatterdock

Nymphaea odorata

White water lily

Potamogeton friesii

Fries' pondweed

Potamogeton illinoensis

lllinois pondweed

Potamogeton richardsonii

Claspingleaf pondweed

Sagittaria latifolia

Common arrowhead

Sparganium eurycarpum

Common bureed

Spirodela polyrhiza

Large duckweed

Stuckenia pectinata

Sago pondweed

Vallisneria americana

Wild celery

Wolffia columbiana

Common watermeal

GIoO|W(U1U1W U0 |00|O |0 |OO)HA 0O W W|O|N W 01O

N 23
Mean C 55
FQI 26.5
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Comparison of Filamentous Algae in 2010, 2017, and 2022:

Filamentous algaand floating algae are normally associated with excessive nutrients in the water column and both were present
throughout the lake during each survey (Figure 19). In 201@uvel flamentous algae in the rake at 132 points with a mean density
of 1.89. The 2017 survey documentedaighly significant increas@<0.001)in distribution(163 sites), but enoderately significant
(p=0.002)decline indensity(mean rake fullness df.65).

Our 2022 survey found filamentous algae had undergone a significant dpsldn@4( in distribution to 151 sites. In addition to this
loss in coverage, the mean rake fullness declined to 1.59; however, this was not sigp#@2ii) (Comparing the 2010 baseline to
2022 confirmed an overall highly significant incre§s€0.001)in distribution, but an equally significant declife<0.001)in density.
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Figure 19: 2010, 2017, and 2022 Filamentous Algae Density and @isution
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Comparison of Midsummer Curly-leaf Pondweed in 2010, 2017, and 2022:

Curly-leaf pondweed normally completes its annual life cycle by late June, and most plants have set turions and senesced by early
July. In 2010, CLP was still present at 14msi(mean rake fullness 1.14ith five additionalvisual sightinggFigure20)

(Appendix X) Despite being a week later than the July 2010 survey, in 2017 we documented a significant(prdexen

distribution to 28 points (mean rake fullness of 1.00) with one additiswzl sighting This upward trend in distribution

continued in 202 as we found CLP at 32 sites with a mean rake of h@8ever, neither of these increases were significant
(p=0.43/=0.08).

Curly-leaf pondweed " 7| | Curly-leaf pondweed " 7| | Curly-leaf pondweed * e P
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Figure 20: 2010,2017,and 2022 Midsummer Girly -leaf PondweedDensity and Distribution

44




Other Exotic Plant Species:

We did NOT find any evidence or Eurasian watelfoil in Upper Turtle Lake during any of our surveys. However, in addition to
Curly-leaf pondweed, we documented tatber exotic species growing arouthe lake: Reed canary grass and Nafrow
leavedHybrid cattail. Despitaever beingecorded in the rake atore thartwo pointsduring any surveyReed canary grass was
often a dominant plant just beyond the lakeshore in adjacent wetlands and nexeth an@therwise disturbed shoreline ardaes

cow pastures (Figure 21) (Appendix.X)
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Native to southern but not northern Wisconsin, Narteaved cattai(Typha

angustifolig and its hybrids with Broatkaved cattail are becoming increasingly

common in northern Wisconsin where they also tend to be invasive. \We ddfew

small stands of Narroweaved cattail/Hybrid cattail scattered along the western shoreline
where they appeared to be expanding in shallow water and crowding out other emergent
species.

Besides having narrower leaves, the exotics can be tetdduw native cattails by having

a relatively nar rsohwepe dain dt d o nfgeema Ifieh od adtotga i |
native species tends to psbdpedoadbhaktehoa
colored female flower. Narroveaved cattail ands hybrids also have a male flower that

is separated from the female flower by a thin green stem while the native |Bavad

cattail has its male and female flowers connected (F2@)réDensity and distribution

maps for all exotic species amdormation on a sampling of aquatic exotic invasive plant
speciesare located ippendix X).

Flgure 22 Exotlc Hybrid and Native Broad Ieaved Cattail Identlflcatlon
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DISCUSSION AND CONSIDERATIONS FOR MANAGEMENT:
Water Clarity, Nutrient Inputs, and the Role of Native Macrophytes:

Like trees in a forest, a | akeds native pl
capture the sundés energy and turn it i1into
and providehabiat f or ot her organisms | i ke aquati
popul ati ons. Because of this, preserving
heal t h. Unfortunately, when phosphorus an

macrophygs can utilize, it tends to promote algae blooms which impact these sensitive
species as well as general lake esthetics.

Al t hough upstream agricultural runoff can
nutrient load, soil erosion and nutrient inputs from along the immediate lakeshore can also
have significant impacts. Because of this, all lake residents have the ojtyddunelp

reduce runoff by evaluating how their shoreline practices may be affecting the lake.

Simple things like establishing or maintaining their own buffer strip of native vegetation
along the shore to prevent erosion, building rain gardens, baggisg clippings,

switching to a phosphortfsee fertilizer or preferably eliminating fertilizer near the lake
altogether, collecting pet waste, and disposing of the ash from fire pits away from the
lakeshore can all significantly reduce the amount ofientis entering the ecosystem.

Hopefully, a greater understanding of how all property owners can have lakewide impacts
will result in more people taking appropriate conservation actions to not only help improve
water clarity and quality, but also to benefi t h e | a k e 0 s-produipgnativea nt h a
plant species.

Curly -leaf Pondweed Management:

During our 2010 earbgeason Curlyeaf pondweed surveys, we found that CLP was

present throughout the lake, but it was not acting overly invasive and appearedb e fij u st
another plant specieso in the | akeds macro
that native species had recolonized most of the areas CLP occupied earlier in the growing
season. In 2017¢llowing the explosion in CP density and distioution, we notedhis

was nolongerthe case as water clarity was so poor that there was almost no regrowth on
the outer edge of the Ilittoral zone foll ow
appeared to be creating a negative feedback loomatplants in water >6ft deep were

dying and turning black. Ultimately, as they rottedstehdying macrophytesere

contributing more nutrients to the water column and thus producing even more algae

leading to even poorer clarity.

Following four year®f aggressive active managemdrdt chemically treated a combined

total of more than 206 acres, the UTLMD has sharply reduced CLP levels in the lake.
Unfortunately, this has come at great cost both economically, and, apparently, ecologically
asseverahat i ve pondweed species that formerly
have all but disappeared. Because of this, in the fulrestrongly encourage the district

to adopt management goals that focus on ssaalle control in the worst areas of thkd

that prioritize relievinghavigation impairment rather than largeale blanket treatmemnt

By taking a measured approach, it is less likely thatfaisye management would

coll aterally damage the | akeds sodameéabitab t | i
this community provides; especially as the
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