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ABSTRACT
Ham Lake(WBIC 2467700 is a324-acre,oligotrophic seepagéake located in norticentral
BurnettCounty The lakés average depth is 9ft, and the bottom substrate is predominantly
sand and sandy/muckVater clarity isgoodwith summer Secchi valuesreragng 13ft. In
2009, the Ham LakeAssociatio, BCLWC, andWDNR commissioned a point intercept
macrophyte survey in preparation for develomngAquatic Plant Management Pléor the
lake. The resulting survey found macrophyted42&of the443total survey sites A total of
22 nativeplantswereidentified tospecieduring theJuly survey They hada mean
Coefficient of Conservatimof 6.9 which produced a higRloristic Quality Index of32.2.
An additional nine species of plants were visuals or identified during the boat s@rtrey.
than BAVM, no other exotic species were locaté&bbbins (Fern) pondwegbargeleaf
pondweedCommon waterweedandNitella were the most common spechs=ing foundat
69.48%, 35.920, 18.58%6 and18.08% of survey points EWM was found at only seven
sites duing the July survey, but we docemted 35%eparatdocations during the fall bed
mapping surveySix small bed of milfoil totaling<.01 acres were mapped. An additional
seven areas totaling just over 40 acres that contained most of teeeHYKM plant were
also mappedor future managementThe current method of spot herbicide treatment appears
to be effective ircontrollingthe lake®s EWM infestation. In the future, SCUBA/snorkeling
hand removal of EWM could be considered as an alternative camttbbd in areas where
herbicides could threaten rare or sensitive native plaeie EWM is widely scatteredr if
this method is just as effective, but more cost efficiémtkeshore ownersan help prevent
the spread of EWM bsefrainng from removingnativeplants from the lake, byeducing or
eliminatingfertilizer applicationsnear the waterand by working to restore shorelines with

buffer strips of native vegetatido preventerosionand runoff
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INTRODUCTION:

Ham Lake(WBIC 2467700 is a324-acre,oligotrophicseepagéake located imorth
centralBurnettCounty, Wisconsin in the Town dacksor(T40N R15W S07 NW SE
(Figure 1) TheWisconsin Department of Natural Resce®(WDNR) lakes data
website reported maximum depth o29ft on the northeast side of the central balsut
the surveyors found a nearby spot went to 43ft. The lake has an averalje depth of
approximatel\@ft. The bottom is predominatesard and sandy muci thecentral
basinand north/northwest flaindorganicmuck in the northeast and solidys Water
clarity isgoodwith summer Secchi values ranging from 9 to 22ft with an average of
13.3ft (WDNR 2009).

o | W———

Figure 1. Ham Lake Bathymetric Map (Miller et al . 1965)

Eurasian water milfoiliyriophyllum spicatumwas first discoveredh Ham Lakein

2003. Since that time, spot herbicide treatment has been used to toistexotic

invasive speciesA desire to better understand theeefiveness of these treatment and
what, i f any, i mpact t latwevegetatign pioraptet a vi n g
members of thélam LakeAssociation(HLA), the Burnett County Land and Water
Conservation Departme(BCLWC) and theWDNR to authorizedasuv ey of t he
macrophyte community in the summer of 2009sing theWDNR statewide guidelines

for conducting systematic point intercept macroplsyteveys, biologists from the

WDNR and BCLWCsampled the laki plants from July 146. Thestandardize

methods of this survesnsure that all sampling in the state will be conducted in the same
manner, thus allowing data to be compared sctione and spacdendangered Resource
Services, LLC (ERS) biologists also conducted a meandering EWM bed mappiay su
on September 24and 26". This reportrepresents the summary analysis of the data
collected duringhesesurvey. Theprimarygoak of the project were to determine
summerEWM as well as native plamtensity and distributigrestablish baseline tdaon

EWM fall acreage so plans can be made for spring herbicide treatmeinproviddhis

data toa third party that will helplevelop an appropriatequatic Plant Management Plan
(APMP) for theHLA as they work to manage their resource moving forward.
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PLANT SURVEY METHODS:

July Warm Water Full Point/Intercept Survey:

Using a standard formula that takes into account the shoreline shape and distance, water
clarity, depth and total lake acres, Michelle Naulte (WDNR) generated a sampling grid
for Ham Lake(Appendix I). Prior to beginning thduly point intercept survey

BCLWC/WDR biologistsconducted a general boat surveyHaim Laketo gain

familiarity with the species present (Appendix All plants found were identified/oss
1996,Boreman et al. 199 Chadde 2002; Crow and Hellquist 2006), and two vouchers
were pressed andountedfor herbarium specimerisone to be retained ijxe Ham

Lake Association and one to be sent to the stiagebarium in Stevens Poifdr

identification confirmation. Durig the point intercept survetheylocated each survey

point using a handheld mapping GPS unit. At each piiiey,recorded a depth reading

with a boat mounted depth findeFollowing the establishment of the littoral zon@aat
maximum of28ft, theysanpled for plants within the depth range of plant growth. At

each of these pointdyeyused a rake to sample an approximately 2.5ft. section of the
bottom. All plants on the rake, as well as any that were disloogéae rake were
identifiedand assigned rake fullness value 0f3 as an estimation of abundance (Figure
2). Theyalso recorded visual sightings of plants within six feet of the sample gaint.
addition to a rake rating for each species, a total rake fullness rating was also noted.
Substate (lake bottom) type was assigned at each site where the bottom was visible or it
could be reliably determined using the réBead Morris, personal communication)

Rating Coverage Description
LA IAANY YY)
‘ﬁ‘ "“7“&‘;' A few plants on rake head
Rake head is about % full
2 Can easily see top of rake head
3 Overflowing

Cannot see top of rake head

Figure 2: Rake Fullness Ratings (UWEX2009)

Fall Eurasian Water Milfoil Bed Mappin g:

During the lastveekin September, we mapped all knoteds of EWM on théake A

Abedo was determined to be any area where
>50% of the areabs plants and wasweontinuo
locaeda bed, we motored around therimeterof the areatook GPS coordinateat

regular intervalsand estimated the average rakefull rating of EWM within the bed.

addition to beds, we logged a GPS coordinate for each plant or cluster of plants dve foun
These data were then mapped and total acreage was determined using ArcMap 9.3.1.



DATA ANALYSIS:

We entered all data collected into the sf@a APM spreadsheédppendixlll) (UWEX,
2009). From ths, we calculatedhe following:

Total number of points sampled: This includel the total number of points on the lake
coveragehat were within théittoral zone (@maximum depth \Wwere plants are found)

Initially, we continued to sample points whose depth were several feet beyond the littoral

zone, but ace we established this maximum depiith confidence most points beyond
this depth were not rake sampled.

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

Total number of sites shallower than the maximum depth of plants:This is the
number of sites that are in the littoral zorgecause ot all sites that are within the
littoral zone actually have vegetatjome use thivalueto estimaténow prevalent

vegetation is throughout the littoral zoneor example, if 60% of the sites shallower than
the maxi mum depth of plants have vegetatio

littoral zone has plants.

Frequency of occurrence: The frequency of all plants (or individual species) is
generallyreported as a percentageoaturrencest all sample pointsit can also be
reportedas a percentage otcurrencesit sample points \hin the littoral zone.

Frequency of occurrence example:

Plant A is sampled at 70 out of 700 total points = 70/700 = .10 = 10%
This means that Plant Ab6s frequency of ocf

Plant A is sampledt 70 out of 350 total points in the littoral zone = 70/350 = .20 = 20%
This means that Plant Ab6s frequency of ocf

From these frequencies, we can estimate how common each specieugisdatir the lake, and how

urrendc

urrendc

common the species was at depths where plants were able to grow. Note the second value will bg greater

as not all the points (in this example, only ¥2) occur at depths shallow enough for plant growth.




Si_mps on 0 s nddxi Adversity ihdgx allows the entire plant community at one
location to be compared the entire plant community at another locatidhalso allows

the plant community at a single location to be compared over time thus allowing a
measure of commutly degradation or restoration atthatsit®i t h  Si mpsonds di:
index, the index value represents the probability that two individuals (randomly selected)
will be different species. The inderlues range from @ where 0 indicates that all the
plantssampledarethe same species to 1 where none of the plants sampled are the same
speciesThe greater thendexvalue, the higher the diversity in a given location.

Although many natural variables likake size, depth, dissolved minerals, water tjari

mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a
healthier ecosystenPerhaps m&timportantly plant communities with high diversity
alsotend to banore 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 water. While some species can
tolerate vey low light conditions, others are only found near the surface. In general, the
diversity of the plant community decreases with increased depth.

Number of sites sampled using rope/pole rakeThis indicates which rake type was

used to take a sample. Ryool suggests a 15ft paleke and a25ft roperake for

sampling However, because of the lack of space in the boat with three people and the
difficulty of using the pole rake without hitting someone, a rope rake was used for most
points in this studyBrad Morrispersonal communication).

Average number of species per siteThis value is reported using four different
considerations. 1yhallower than maximum depth of plantsindicates the average
number of plant species at all sites in the littoralez@) vegetative sites onlyndicate
the average number of plants at all sites where plants were foundtiv& 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 number of different 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 thosdsaamthe point
intercept survey and the initial boat survey.

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 datagdian depth is also calculated. This tells us that half of the
plants sampled were in water shallower than this value, and half were in water deeper
than this value.




Relative frequency: This value showa speciedfrequencyrelativeto all other speaes.

It is expressed as a percentage, and the total of all spedas/e frequency will add up

to 100%. Organizing species from highest to lowest relative frequency value (Table 2)
gives us an idea of which species are most important within the piateocommunity.

Relative frequency example:
Suppose that we sample 100 points and found 5 species of plants with the following results:

Plant A was located at 70 sites. Its frequency of occurrence is thus 70/100 = 70%
Plant B was located at 50 sitd$s frequency of occurrence 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 individual spect@glative frequency, we divide the number of sites a plant is sampled at
by the total number of times all planteresampled. In our example that would be $afples
(70+50+20+10).

Plant A = 70/150 <4667 or 46.67%

Plant B = 50/150 = .3333 or 33.33%
Plant C = 20/150 = .1333 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 | akeds acguiratheiindex areé asgighesl a Coeffipnt of

Conservatism (C) which ranges froriQ. 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. Plantgth low values are tolerant of human habitat

modifications, and often exploit these changes to the point where they may crowd out

other species. The FQI is calculated by averaging the conservatism value for each

species found in the lalduring the poihintercept and boat surveymd multiplying it

by the square root of the total number of plant species (N) in the lake

(FQI=(E ( c1+c 2 +/bl)8+Ne)c.n) St atistically speaking,
healt hier the | akeds macrophyte community
four ecoregions in Wisconsin: Northern Lakes and Forests, Northern Central Hardwood
Forests, Driftless Area and Southeastern Wisconsin Till Plain. He recommended making
comparisons of | akes within ecoregions to
and health.Ham Lakeis in the Northern Lakes and Forests Ecoregion.



RESULTS:

July Warm Water Full Point/Intercept Survey:

TheHam Lakesurvey grid contained93points. Because of low water, fifty dhese
points were land locked gbesurvey ultimately includednly 443 points. Theylocated
435points 08.20) that had deths of28.0ft or less (Figure 3), and thus could support
plant growth (littoral zone)The shoreline areas of the lake were predominaathyithat
transitioned tesandy muck in the central basin and north/northwest Baiggy areas in
thenortheast ath south bay$ad thicker, more organic muck (Figure(AppendixIV).
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Shallow, sandy shoreline areas consistently supported the higltiest species richness,
but these | ocal Ai soetido communities
deep areas over muck were dominated by thiciderwater foresésof Nitella (Nitella

sp.) andRobbins Fern) pondweed Potamogeton robbingiFigure 5)(Appendix V).
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Table 1: Aquatic Macrophyte P/l Survey Summary Statistics
Ham Lake, Burnett County
July 14-16, 2009

Summary Statistics:

Total number of points sampled 443
Total number of sites with vegetation 426
Total number of sites shallower than the maximum depth of plants 435
Frequency of occurrence at sites shallower than maximum depth of plants 97.9
Simpson Diversity Index 0.83
Maximum depth of plants (ft) 28.0
Number of sites sampled using rope rake (R) 366
Number of sites sampled using pole rake (P) 62
Average number of all species per site (shallower than max depth) 2.01
Average number of all species per site (veg. sites only) 2.06
Average number of nie species per site (shallower than max depth) 2.00
Average number of native species per site (veg. sites only) 2.04
Species Richness 24
Species Richness (including visuals) 29
Species Richness (including visuals and boat survey) 31
Mean depth of lants (ft) 106
Median depth of plants (ft) 8.0

tend



Theyfound plants growing on approximatélg.2% of the entire lake bottom, amal
97.9%o0f the littoral zone (Tablé). Diversity washighwith a Simpson Diversity Index
value of 083. Species richneswas alsdigh with 31 total species found growing in and
immediately adjacent to the lake (Appendikand MI).

Eurasian water milfoil o ot |
(Myriophyllum spicatum) !\&ﬁ
Aquatic Macrophyte Distribution

Ham Lake

Burnett County, Wi
July 14-16, 2009

Rake Fuliness Rating

Visual
1
2
® 2
None Found
N
S
0 0.125 0.25 0.5
D— ess— Miles

Figure 6. EWM Distribution July 14-16, 2009

Eurasian watemilfoil was foundn the rake at onlgeven survey points for a low
relative frequency of 0.80. None of thesmples had a rake fullnesstbifee, andnly
one was a two. This resulted in a low mean rake fullness of Havwever, hey did
record EWM as a visual ahadditional 3 sitesi primarily in the northwest/north fla
where it was widely distributed, but apparently not abundant.



Table 2: Frequencies and Mean Rake Sample of Aquatic Macrophytes
Ham Lake, Burnett County

July 14-16, 2009

Species Common Name Total | Relative| Freq.in| Freqg.in| Mean
P Sites Freq. Veg. Lit. Rake
Potamogeton robbinsii Robbins(Fern)pondweed 296 33.79 69.48 68.05 2.79
Potamogeton amplifolius Largeleaf pondweed 153 17.47 35.92 35.17 1.41
Elodea canadensis Common waterweed 79 9.02 18.54 18.16 1.37
Nitella sp. Nitella 77 8.79 18.08 17.70 2.57
Charasp. Muskgrass 54 6.16 12.68 12.41 2.44
Najas flexilis Bushy pondweed 41 4.68 9.62 9.43 1.34
Vallisneria americana Wild celery 32 3.65 7.51 7.36 1.09
Potamogeton gramineus Variable pondweed 28 3.20 6.57 6.44 1.39
Eleocharis acicularis Needle spikrush 24 2.74 5.63 5.52 2.00
Myriophyllum tenellum Dwarf water milfoil 21 2.40 4.93 4.83 2.33
Juncus pelocarpus f. submersus | Brown-fruited rush 15 1.71 3.52 3.45 1.93
Brasenia schreberi Watershield 13 1.48 3.05 2.99 1.62
Sagittaria sp. Arrowhead 11 1.26 2.58 2.53 2.09
Myriophyllum spicatum Eurasian water milfoil 7 0.80 1.64 1.61 1.14
Ceratophyllum demersum Coontalil 4 0.46 0.94 0.92 1.75
Potamogeton praelongus White-stem pondweed 4 0.46 0.94 0.92 1.00
Utricularia purpurea Large purple bladderwort 4 0.46 0.94 0.92 1.50
Nymphaea odorata White water lily 3 0.34 0.70 0.69 1.67
Schoenoplectus acutus Hardstem bulrush 3 0.34 0.70 0.69 2.33
Nuphar variegata Spatterdock 2 0.23 0.47 0.46 1.00
Potamogeton pusillus Small pondweed 2 0.23 0.47 0.46 1.00
Elatine minima Waterwort 1 0.11 0.23 0.23 1.00
Eriocaulon aguaticum Pipewort 1 0.11 0.23 0.23 3.00
Isoetes echinospora Spiny-spored quillwort 1 0.11 0.23 0.23 1.00




Table2( cont 6) : Frequencies and Mean Rake
Ham Lake, Burnett County
July 14-16, 2009
: Total | Relative| Freq.in| Freqg.in| Mean
Species Common Name Sites Freq. Veg. Lit. Rake

Filamentous algae

*%

*%

*%

*%

*%

Eleocharis palustris

Creeping spikerush

*%

*%

*%

*%

*%

Polygonum amphibium

Water smartweed

*%

*%

*%

*%

*%

Ponkderia cordata

Pickerelweed

*%

*%

*%

*%

*%

Typha latifoliaX angustifolia

Hybrid cattail

*%

*%

*%

*%

*%

Potamogeton spirillus

SpiraHruited pondweed

*%%

*%k%

*%k%

*kk

*kk

Ranunculus flammula

Creeping spearwort

*%%

*%k%

*%k%

*kk

*kk

** Visual Only
*** Boat Survey Only

1C

Sampl e




Robbins (Fern) pondweetarge leaf pondweedPotamogeton amplifoligsCommon
waterweedElodea canadensisandNitella (Nitella sp) were the most common species
(Table2). Theywere foundat 69.48%, 35.924, 18.54% and18.08% of survey points

with vegetation respectively (Figu@. Thefirst threewere widely distributed

throughout the lake over muck bottanmShowing almost perfect inverse correlation,
Robbins pondweed dominated the lake in waterwfife Nitella dominaed deep areas
>171t. At 12.68%, Muskgras€harasp.) was the only other species with a littoral zone
frequency of greater than 10%.
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Figure 7. Ham Lake6 BMost Common Species
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Table 3: Floristic Quality Index of Aquatic Macrophytes
Ham Lake, Burnett County
July 14-16, 2009

Species Common Name
Brasenia schreberi Watershield 7
Ceratophyllum demersum Coontalil 3
Charasp. Muskgrass 7
Elatine minima Waterwort 9
Eleocharis acicularis Needle spikerush 5
Elodea canadensis Common watexreed 3
Eriocaulon aquaticum Pipewort 9
Isoetes echinospora Spiny-spored quillwort 8
Juncus pelocarpus f. submersus Brown-fruited rush 8
Myriophyllum tenellum Dwarf water milfoil 10
Najas flexilis Bushy pondweed 6
Nitella sp. Nitella 7
Nuphar variegta Spatterdock 6
Nymphaea odorata White water lily 6
Potamogeton amplifolius Largeleaf pondweed 7
Potamogeton gramineus Variable pondweed 7
Potamogeton praelongus White-stem pondweed 8
Potamogeton pusillus Small pondweed 7
Potamogeton robbinsii Robhins (fern) pondweed 8
Schoenoplectus acutus Hardstem bulrush 5
Utricularia purpurea Large purple bladderwort 9
Vallisneria americana Wild celery 6
N 22
mean C 6.9
FQI 322

Surveyorsdentified a total oR2 nativeplants to specieduring the point intercept survey
(Arrowhead was not identified to species so it was excluded from this analiaey.
produced a mean Coefficient of Consersiatof 6.9 and a FloristicQuality Index of32.2
(Table3). Nichols (1999)eported an Averagmean C for the Northerbakes and Forest
Region of 6.7uttingHam Lakeslightly aboveaverage for this part of the stat€he FQI
wassignificantly abovehe mean FQI of£23for the Northern Lakes and Forest Region
(Nichols 1999).This high FQI islikely a resit of Ham Lakeés variable substratexcellent
clarity andnumbers of sensitive species that are found in seepage lakes likeAHlaoh
these fact@ create a variety of microhabitats which oféerariety of plants suitablgrowing
conditions.
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Fall Eurasian Water Milfoil Bed Mapping:

We found EWM at 359 points on the lake, bwtre are nareasof EWM that are greater
than one acréhat meet theriteriaof being canopied and composing >50%even

>25%o0f the plants irmnarea Only six aeas met the criteria of a true bed, and they were
all so small that the margin of error on the GPS waatgr than thdiameter of the bed
forcing us to simply log a point at the center of the bElde total area ahesetrue bed
approximated to 375ff which is only .009 acresThroughout the rest of the lakegw
identified and mappesevenareascovering approximately 40 acres where faend

EWM as a regular member of the macrophyte commyfigure § (Table 4)(Appendix
VIIl) . Outside of these aas, EWM was extremely rare.

Eurasian water mitfoil vt Eurasian water miifoil e
(Myriophytium spicatum) (Myriophyfium spicatum)
Busrraett Conanty WA Burnent County. WA

(Myriaphylium spicen Lad (Syviophylum spiost Lad
S < 4
Cmee N ./ \ - “/

R v CNW Arves |
’
N N
\\+l “+l
5 s
0 0125 0 0s O 0ws o0 os
| S— — VA Cm— —

Figure 8: Ham Lake Fall EWM Plants andHighest Density Areas

Table 4: Fall Eurasian water-milfoil High Density Areas
Ham Lake, Burnett County
September24, 26, 2009

. Estimated
Area Area in .
Mean Bed Characteristics
Number Acres
Rakefull
1 1.05 <1-2 Small area, but has tvawlid 10X10ft beds
2 13.61 <11 Regular clusters of EWM; especially olv®nd of area
3 4.81 <1 Widely scatteredEWM except narrow ribboon N shoreline
4 12.41 <1-1 Regular clusters of EWM; espally on SE end of area
5 4.57 <1-1 Regularsingle clusters of EWNhroughout bay.
6 2.08 <1 A narrow ribbon parallel to shareidely scattered plants
7 1.74 <1 Widely sattered EWM within the polygon.
Total 40.27
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DISCUSSIONAND CONSIDERATIONS FOR MANAGEMENT:

Ham Lakehas arabundantdiverseand rareplant communitythat is typical of sand
bottomed seepage lakedJnfortunately, Eurasian watenilfoil will posea contined
threat to that diversity and the resource as a whole moving foasatd unlikely that
EWM will ever be totally eliminated from the lake

The lakés rative plantcommunitiesare the base of the aquatic food pyramid, provide
habitat for fish and other aquatic organisms, are important food sources for waterfowl and
other widlife, stabilize the shoreline, and work to improve water clarity by absorbing
excess nutrients from the watéfo minimizeEWMG& impacton the laké native plants

every effort should be made to maintdiator furtherreduce it fomits current low

levels

After completing the fall bed mapping survaydanalyzing the data from the July
survey, we feel thatere are threpositivefactorscurrentlyin the laké s  fasitv o r
works to control EWNI

1.) Ham Lake appears to offer only marginal hatibatEWM. Plants were thin and
spindly, appeared nutrient starved based on their unusually light lime green color,
and were absent from large areas of the lake thapinssard/sandy nuck
substrate. This impaired growth rate appears to result in ag@duenber of
stemsper plant compared to what we have observed in other lakes with EWM.
Fewer stems ultimately mean fewer fragments/vegetative propagation thus
slowing dispersal and establishment elsewhere.

2.) EWM is easy to identify asere are nother native species aifilfoil in the lake
to confuse it with Dwarf water milfoil (Myriophyllum tenellumis present, but is
hard to recognize as a milf@hd doesd look anything like EWMas it has no
leafletg. Coontalil Ceratophyllum demersyns the only other species with fine
leaves in a whorl around the stelouit is forked leaflets, tendency to be very dark
green and relative rarity in the lake makes it unlikely to be confused with EWM.

3.) The current management of EWM using spot herbicide apiolicappears to be
highly effective at controlling the infestationThe lakés good water clarity
coupled with the previously mentioned point make finding EWM throughout its
normal depth preference ofI®ft relatively easy Using low doses of herbicide
in small areas is also likely minimally harmful to native vegetation

Because the current management strategy seems to be meeting the supposed objective of
keepng EWM at a low level, maintaining the status quo would certainly seemaa be
acceptableption. That said, we believ@eiben Bayn the northeast corner of the lake is

an excellent candidatfor handremoval of plants using SCUBA/snorkelinghis

method is highly effective when clarity is good, plants are scattered, and native

vegetation thiais sensitive to herbicides are present. The bay qualifies on all accounts.
Using this area as a pilot woulirstake thdake's entire control program on untested

methods but, if successful, would provide the lake with an additiopatientiallymore

cost effective option that coulthvelessof animpact on the environment.
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Lakeshore ownersan help prevent the spread of EWMrjrainng from unnecessary
remo\al of native plantgeither manually or with herbiciddjom the lake as these

patches of &rren substrate provide an easy place for invasive plants like EWM to take
root and become established. Reducing or elimindgiridizer applicationsnear the
waterwill not onlycontribute to improved water quality, but also deny minerals to plants
like EWM that thrive in nutrient rich water§Vhere possible, shoreline restoration and
buffer strips of native vegetation wowdsoenhance water quality by preventing erosion
and runoffas well as improve theaturalaesthetic value of highly developedséline

areas.

Completing an Aquatic Plant Management Plan (APMHM)help the lake clarify a
management plan moving forwaré team approach that usalb available data from
this reportand thelake usership surveys coupled with open and frank camgation
between th8CLWC, WDNR, interested citizens artde plan managewill be critical in
formulating the best APMpossible for théake

MANAGEMENT RECOMMENDATIONS SUMMARY

e Preserve the |l akeobds di ventisumgtand r are pl
maintain/reduceEurasian water milfoiat/from its current low rates.

e Continuespot herbicide applications andnsiderhand removalising
SCUBA/snorkelingto controlEWM in sensitive and low density areas

e Whenever possible, refrain frommnecessargenoval of native plants from the
lake manually or with herbicides as this provides a place for exotic species
EWM to more easily establish and colonize.

ke

¢ Reduce and, wherever possible, eliminate fertilizer applications as their runpff
encourages excessiplant growth.

e Encourage shoreline restoration that establishes native vegetation buffer stfips

along the lakeshore to help prevent runoff.

e Complete an Aquatic Plant Management Plan (APMRjuide the managemerw
of EWM and t he | aikgdobwardnat i ve pl antfs mov
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Appendix |I1: Boat SurveyData Sheet
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Appendix Il : Vegetative Survey Data Sheet

21



Observers for this lake:

names and hours worked by each:

Lake:

WBIC

County

Date:

ite

Depth
()

Muck
(M),
Sand
(S),
Rock
(R)

Rake
pole
P)
or
rake
rope

(R

Total
Rake
Fullness

EWM

CLP

10

11

12

13

14

15

16

17

18

19

© o N jJo |Ju |~ Jw NI '

11

12

13

14

15

16

17

18

19

20

22




Appendix IV: Habitat Variable Maps
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Appendix V: Native Species Richnesand Total Rake Fullness Maps
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Appendix VI: Plant Species Accounts
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County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Brasenia schrebeyiwatershield

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . # BWM-2003034
Habitat/Distribution: Muck and mucky sand bottom inZm. Common to
abundant in muck bays throughout Ham Lake.

Common Associates:(Nuphar variegatappatterdock,Nlymphaea odorajaVNhite
water lily, (Pontederia cordatpPickerelweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Ceratophyllum demersynCoontalil

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009001
Habitat/Distribution: Muck bottom in 85 meters. Rare in Ham Lake being found
at only a couple of locations.

Common Associates:(Potamogeton robbingiiRobbins (fern) pondweedN(phar
variegata)Spatterdock,Nymphaea odorajaVhite water lily, Elodea canadensis
Common waterweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Charasp.)Muskgrass

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009015
Habitat/Distribution : Most common in depths of 4 meters. Scattered locations
throughout Ham Lake.

Common Associates:(Potamogeton robbingiiFern pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Elatine minima Waterwort

Specimen Locaion: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col. #: BWM-2009028
Habitat/Distribution: Primarily found in sandy bottoms inr105 meters of water.
Rare at scattered locations in Ham Lake.

Common Associates:(Eleacharis aciculari3 Needle spikerushMyriophyllum
tenellun) Dwarf water milfoil, Quncus pelocarpy€Brown-fruited rush

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Eleocharis acicularisNeedle spikerush

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009005
Habitat/Distribution: Most common in sand/silt/rock bottom areas in water from O
T 1 meter deep.

Common Associates:(Charasp.) Muskgrass Rotamogetn gramineu} Variable
pondweed(lsoetes echinospoy&piny-spored quillwort, Najas flexili§ Bushy
pondweed
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County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Eleocharis palustrisCreeping spikerush

Specimen Location: Ham Lake;T.40N-R.15W,SEC.7 & 18

Collected/Identified by: Bradley W. Morris Col. #: BWM-2009-008 X
Habitat/Distribution: Mucky to firm bottoms in @.5 meters of water. Scattered
individuals found growing along the shoreline throughout Ham Lake.

Common Assaiates: (Typhalatifolia X angustifolig Hybrid cattai) (Pontederia
cordatg Pickerelweed,Kleocharis acicularis Needle spikerushMyriophyllum
tenellunm) Dwarf water milfoil, Elatine minim3 Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Elodea canadensiCommon waterweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009002
Habitat/Distribution: Muck bottom in 84 meters of water.

Abundant thoughout Ham Lake.

Common AssociatesRobbins (fern) pondweedCératophyllum demersym
Coontail, Potamogeton amplifoliyd.argeleaf pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Eriocaulon aquaticumPipewort

Specmen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009003
Habitat/Distribution: Sandy bottoms in-0.0 meter of water. Found scattered
throughout Ham Lake.

Common Associates:(Eleocharis aciculas) Needle spikerushJgncus pelocarpys
Brown-fruited rush, Elatine minima Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Isoetes echinospoy&piny-spored quillwort

Specimen Location: Ham Lake; T.40NR.15W, SEC7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009011
Habitat/Distribution: Sandy bottoms in-0.0 meter of water. Found scattered
throughout Ham Lake.

Common Associates:(Eleocharis acicularis Needle spikerush,J(ncus pelocarpys
Brown-fruited rush, Elatine minima Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Juncus pelocarpydBrown-fruited rush

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col. #: BWM-2009009
Habitat/Distribution: Rocky to sandy bottoms inD.5 meters of water.
Uncommon being found at only widely scattered locations on Ham Lake.
Common Associates:(Eleocharis acicularis Needle spikerusi{Myriophyllum
tenellun) Dwarf water milfoil, Elatine minima Waterwort
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County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Myriophyllum tenellupnDwarf water milfoil

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . # BWM-2009023
Habitat/Distribution: Rocky to sandy bottoms inD.0 meter of water. Found
scattered throughout Ham Lake.

Common Associates:(Eleocharis acicularis Needle spikerust{Juncus pelocarpys
Brown-fruited rush, Elatine minima Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Myriophyllum spicatumEurasian water milfoil

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009014
Habitat/Distribution: Muck to sand bottom in water up to 4 meters. Found
scattered around the lake, but primarily at the north and south ends of Ham Lake.
Common Associates:(Potamogeton praelongu$Vhite-stem pondweed,
(Ceratophyllum demersuynCoontal

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Najas flexili§ Bushy pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009-006
Habitat/Distribution: Found primarily in sand bottoms in 65 meters of water.
Relatively common and widely distributed throughout the lake.

Common Associates:(Charasp.) MuskgrassRotamogeton gramineu¥ariable
pondweed, Yallisneria americanaWild celery

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Nitella sp.)Nitella

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009013
Habitat/Distribution: Muck bottom area in water gerally greater than 3 meters
deep.

Common Associates:(Potamogeton robbingiiRobbins (fern) pondweedChara
sp.) Muskgrass

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Nuphar variegata Spatterdock

Specimen Location: HamLake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009026
Habitat/Distribution: Muck bottom in 62 meters of water where it often forms
dense canopies. Relatively common in muck bays and sheltered shorelindtareas.
prefers a firmer bottom thalNymphaea odoraja

Common Associates:(Nymphaea odora)a/Nhite water lily,(Pontederia cordath
Pickerelweed,Brasenia schrebeyiwatershield

33



County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Nymphaea odorafaWhite water lily

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . # BWM-2009025
Habitat/Distribution: Muck bottom in 82 meters where it forms dense canopies
with other floating lebspecies. Common in calm water bays.

Common Associates:(Nuphar variegatapatterdock,

(Elodea canadensigBrasenia schrebeyiwatershield, Common waterweed,
(Potamogeton robbingiiFern pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Polygonum amphibiupWater smartweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009-024
Habitat/Distribution: Rare, found at two locations in sandy bottom-a Gheers.
Common Associates:(Charasp.) Muskgrass,Rotamogeton gramineu¥ariable
pondweed(lsoetes echinospoy&piny-spored quillwort, Najas flexilig Bushy
pondweed, Elatine minima Waterwort

County/State: Burnett County, Wisconsin  Date: 7/15/09

Species: (Pontederia cordatpPickerelweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009007
Habitat/Distribution:  Silt to muck bottom over firm substrate iFl(b meters of
water. Common in emergent beds throughout Ham Lake; especially in sheltered
bays

Common Associates:(Brasenia schrebeyiWatershield, lymphaea odorajawhite
water lily, Nuphar variegatapatterdock

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamogeton amplifolijd.arge-leaf pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009012
Habitat/Distribution: Found in most mucky bottom areas in waterni 1-4.5m
deep. Common and widely distributed throughout Ham Lake.

Common Associates:(Potamogeton robbingiiFern pondweed Potamogeton
praelongu$ White-stem pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamog@ton gramineusVariable pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009021
Habitat/Distribution: Most common in sandy/muck bottom conditions in shallow
water 0.53 meter deepFairly common throughout Ham Lake.

Common Associates:(Potamogeton robbingiiFern pondweedNajas flexilig

Bushy pondweed
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County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamogeton praelongusVhite-stem pondweed

SpecimenLocation: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009010
Habitat/Distribution: Variable substrate in-4 meters of water. Found in several
locations, but not that common.

Common Associates:(Potanogeton gramineusyariable pondweed Rotamogeton
amplifoliug Largeleaf pondweedRotamogeton robbingiiFern pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamogeton pusilljsSmall pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009017
Habitat/Distribution: Found at only one location in mucky bottori Gneter of
water.

Common Associates:(Vallisneria americanpaWild celery, Ceratophyllum
demersumCoontail, Elodea canadensiommon waterweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamogeton robbingiRobbins (fern) pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W.Morris Col . #: BWM-2009-004
Habitat/Distribution: Found in variable substrate bottoms, but becomes dominant
to the point of excluding all other species in its preferred substrate of organic muck.
Grows in G5 meters of water, but pek 2.54. Widespread and abundant
throughout.

Common Associates:(Potamogeton amplifoliyd.argeleaf pondweed,

(Potamogeton graminep¥ariable pondweedGharasp.) Muskgrass

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Potamogeton spirillisSpiral-fruited pondweed

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009019
Habitat/Distribution: Found in almost any bottom conditions, but grows best in
rock/ saad bottoms in €1.5 meters of water. Rare in Ham Lake were it occurred in
only one bay.

Common Associates:(Isoetes echinospoy&piny-spored quillwort, Yallisneria
americand Wild celery

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Ranunculuglammulg Creeping spearwort

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009020
Habitat/Distribution: Sandy bottoms in-0.0 meter of water. Rare in Ham Lake.
Common Associates:(Eleocharis acicularis Needle spikerushJ(ncus pelocarpys
Brown-fruited rush, Elatine minima Waterwort
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County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Sagittariasp) Arrowhead sp.

Specimen Location: HamLake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . # BWM-2009027
Habitat/Distribution: Uncommon in scattered mucky shoreline locations.
Common Associates:(Typha latifoliaX angustifolig Hybrid cattail, Pontederia
cordata) Pickerelweed,Kleocharis acicularis Needle spikerushMyriophyllum
tenellunm) Dwarf water milfoil, Elatine minim3 Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Schoenoplectus acutusiardstem bulrush

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009029
Habitat/Distribution: Uncommon in scattered mucky to sandy shoreline locations
in Ham Lake.

Common Associates:(Typha latifoliaX angustiblia) Hybrid cattail, Pontederia
cordatg Pickerelweed,Kleocharis acicularis Needle spikerushMyriophyllum
tenellunm) Dwarf water milfoil, Elatine minimd Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Typha laifolia X angustifolig Hybrid cattail

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009033
Habitat/Distribution: Uncommon in scattered mucky shoreline locations in Ham
Lake.

Common Assaiates: (Pontederia cordatpPickerelweed,Eleocharis aciculariy
Needle spikerushMyriophyllum tenellumDwarf water milfoil, Elatine minima
Waterwort

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Utricularia purpureg Large purple bladderwort

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18
Collected/Identified by: Bradley W. Morris Col . #: BWM-2009018
Habitat/Distribution: Muck bottom in 62 meters of water. Found scattered
throughout Ham Lake.

Common Assocates: Potamogeton robbingiiFern pondweedPotamogeton
praelongu$ White-stem pondweed

County/State: Burnett County, Wisconsin ~ Date: 7/15/09

Species: (Vallisneria americanaWild celery

Specimen Location: Ham Lake; T.40NR.15W, SEC. 7 & 18

Collected/Identified by: Bradley W. Morris Col . #: BWM-2009022
Habitat/Distribution: Found in almost any bottom conditions, but grows best in
sandy to sand/muck bottoms in L% meters of water.

Common Associates:(Claspingleaf pondweed,Rotamogeton gramineli&/ariable
pondweed, Charasp.) Muskgrass
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Appendix VII: Point Intercept Plant Species Distribution Maps
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Watershield

(Brasenia schreberi)
Aquatic Macrophyte Distribution
Ham Lake
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July 14-16, 2009
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Coontail

Ceratophyllum demersum
Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Muskgrass e &
(Chara sp.)
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Waterwort

(Elatine minima)

Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Needle spikerush

(Eleocharis acicularis)

Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Creeping spikerush

(Eleocharis palustris)
Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Common waterweed Y
(Elodea canadensis)

Aquatic Macrophyte Distribution

Ham Lake

Burnett County, Wi
July 14-16, 2009
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Pipewort

(Eriocaulon aquaticum)
Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Filamentous algae

Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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Spiny-spored quillwort e
(Isoetes echinospora)

Aquatic Macrophyte Distribution

Ham Lake

Burnett County, Wi
July 14-16, 2009
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Brown-fruited rush e
(Juncus pelocarpus)

Aquatic Macrophyte Distribution
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Burnett County, Wi
July 14-16, 2009
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Eurasian water milfoil
(Myriophyllum spicatum)
Aquatic Macrophyte Distribution
Ham Lake

Burnett County, Wi
July 14-16, 2009
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