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INTRODUCTION:

Little Trade Lake (WBIC 2639300) is a 126 acre drainage lake in southwesttsmital
Burnett County, Wisconsin in the Town of Trade Lake (T37N R18W S21). It reaches a
maximum depth of 19ft in the central basin &wad an average depth that is approximately
9ft (the DNROGs stated depth averagke of 15f
Little Trade Lakes) (WDNR 2020 The lake is eutrophia naturewith intermittent

Secchi disc readings from 20@019 (the mostecent year availableanging from 2.0

4.5ft and averaging 2it (WDNR 2020). This very poor water clarity produced a littoral
zone that extended to approximatél§ft in 2020. The bottom substrate is predominately
organicmuck with scattered gravahd sandy areas along the shoreline and around the
island (Bush et al. 1968)

Figure 1. 2020 CLP/EWM Treatment Areas

BACKGROUND AND STUDY RATIONALE:

In 2009, the Wisconsin Department of Natural Resources (WDNR) confirmed the

presence of Eurasiamatermilfoil (EWM) (Myriophyllum spicatumin Little Trade Lake.

Following the development of a WDNR approved Aquatic Plant Management Plan

(APMP) that outlined strategies to control EWM and Cddgf pondweedRotamogeton

crispug (CLP), another invasivexoticspecies thalominates he | akeds spring
zone, the Roundrade Lake Improvement Association, Inc. (RTLBYganusing manual

removal and herbicide treatmemtscontrol these species

The RTLIAT under the direction dbave Blumer (Lake Education and Planning Services,
LLC - LEAPS)i applied for and was awarded a WDNR Aquatic Invasive Species control
grant (ACEI21618) to help cover the costs associated with managemen20]tH2&e

funds were used tchemically treaseven areas totaling 7.2cres(5.77% of t he | ake
surface area) fdEWM and six areas totaling 7.01 ac($56% surface area) f@@LP

(Figure 1). OrMay 15", we conducted a pretreatment survey to gather baseline data from
the proposed treatment areas and to allow LEAPS/RTLIA to finalize treatment plans.
After theMay 19" and 22% herbicide applicatios) we completed dune 18

posttreatment survey to evate the effectiveness of the treatment. We also conducted an
August29" EWM bed mapping survey to determine where control might be considered in
2021. This report is the summary analysis of these three field surveys.



METHODS:

Pre/Pog Herbicide Surveys:

LEAPS provided treatment shapefiles, and we generated pre/post survey pouhisrbase
the size and shape of the potential treatraessighat covered 5.81 acres Therequested
128 point sampling grid approximated ¢oer8pts/acreé doublethe minimum of

4pts/acre required by WDNR protocol for pre/post treatment surveys (Appendix I).

During the surveys, we located each point using a handheld mapping GPS unit (Garmin
76CSx) and used a rake to sample an approximately 2.5ft sectionlwdttom. All plants

on the rake were assigned a rake fullness value3odd an estimation of abundance, and a
total rake fullness for all species was also recorded (Figure 2). Visual sightings of EWM
and CLP were noted if they occurred within 6ftleé point; however, visuals of other

species were not recorded as they do not figure into the pre/posttreatment calculation. In
addition to plant data, we recorded the lake depth using a metered pole and the substrate
(bottom) type when we could see itreliably determine it with the rake.

We entered all data collected into the standard APM spreadsheet (Appendix Il). Data
was analyzed using the linked statistical summary sheet and the WDNR pre/post
analysis worksheet. For pre/post differences olviddal plant species as well as count
data, we used the Ghguare analysis on the WDNR pre/post survey worksheet (UWEX
2010). For comparing averages (mean species/point and mean rake fullness/point), we
used ttests. Differences were determined to lgmigicant atp<0.05, moderately

significant afp<0.01 and highly significant @<0.001.

()

Figure 2. Rake Fullness Ratings

Late Summer Eurasian Watermilfoil Bed Mapping:

During the late summer survey, we searched the visible littoral zone of thenldkeapped

al |l known beds of EWM. A fibedd was determ
estimated that EWM made up >50% of the are
clearly defined borders. After we located a bed, we motored around theteeinbe

area, took GPS coordinates at regular intervals, and estimated both the range and mean rake
fullness rating of EWM within the bed (Fig
Extension to ArcGIS 9.3.1, we plotted these coordinates to genedhshhbpefiles and

determine the acreage to the nearest hundredth of an acre. We also took waypoints of EWM
plants outside these beds as they were generally few in number.



RESULTS AND DISCUSSION:

Finalization of Treatment Areas:

Eight areas were selecteat chemical control, and, after the pretreatment survey found
EWM and CLP in each area, treatment continued as planned with the exception of
eliminating the northern lobe of Areas 2 and 8 (Figure 3) (Appendi@dyen of these
areadotaling 7.2 acreswere treatedor EWM (liquid 2,4D i Shredder Aminé 3ppm)
and six areas totaling 7.01 acwesre treatedor CLP (liquid Endothalli Aquathol Ki
2ppm)(Table 1).

Northern Aquatic Services (Dale Dressédresser, WI) carried out the CLP treatment on
May 19" and the EWM treatment on May¥2 During the initial treatment, the reported
water temperature was 57°F and the ambient air temperaturel Wawiéh winds out of
the northwest a@-4mph. The followup treatment reported a water temperatur@ldiF,

an air temperature gf0°F, and winds from the southeasBatmph.
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Figure 3: Survey Sample Pdints and Final Treatment Areas



Table 1. Spring CLP/EWM Treatment Summary

Little Trade Lake, Polk County
May 19 and 22, 2020

Tria\rtgent Agrléde AEc\r/Zg/lge Chemical(s)i Dosagel Total Gallons

1 115 1.33 Endothalli 2.0ppmi 6.10gal/2,4-D i 3ppmi 11.33gal.
2 0 1.25 2,4D 1 3ppmi 10.65gal.
3 0.88 1.23 Endothalli 2ppmi 4.70gal/2,4-D 1 3ppmi 10.48gal.
4 1.65 0 Endothalli 2ppmi 8.80gal.
5 0 0.71 2,4D 1 3ppmi 6.05gal.
6 0.97 1.11 Endothalli 2.0ppmi 5.20gal./2,4D i 3ppmi 9.46gal.
7 1.34 0.61 Endothalli 2.0ppmi 7.10gal./2,4D i 3ppmi 5.20gal.
8 1.02 1.03 Endothalli 2.0ppmi 5.40gal.2,4D i 3ppmi 8.78gal.

Total 701 7.27

Acres




Pre/Post Herbicide Surveg:

All points occurred in areas betweeffiand8.0ft of water. The neandepthof plant
growthdeclined slightly fron8.4ft pretreatment to.3ft posttreatment while the median
depth was unchanged at 3.0ft during both sur¢&gible 2). Most Qurly-leaf pondweed
plantswereestablisheaver thick nutrientich organic muck, while Eurasian water
milfoil was more common ovesandand rock(Figure4) (Appendix Ill).
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Figure 4: Treatment Area Depthsand Bottom Substrate

Table 2: Pre/Post Surveg Summary Statistics
Little Trade Lake, Burnett County
May 15 and June 18 220

Summary Statistics: Pre Post

Total number of points sampled 128 128
Total number of sites withegetation 121 121
Total number of sites shallower than the maximum depth of plants 123 124
Freq of occur at sites shallower than madepth of plantgin percent) 98.4 97.6
Simpson Diversity Index 0.60 0.80
Mean Coefficient of Conservatism 5.2 5.3
Floristic Quality Index 11.6 18.5
Maximum depth of plants (ft) 6.5 6.5
Mean depth of plants (ft) 3.4 3.1
Median depth of plants (ft) 3.0 3.0
Average number of all species per site (shallower than max depth) 1.54 2.60
Average number of all specipsr site (veg. sites only) 1.57 2.66
Average number of native species per site (shallower than max depth 1.03 2.50
Average number of native species per site (sites with native veg. only| 1.11 2.58
Species richness 7 13
Mean rake fullness (veg. sitesly) 214 227




The littoral zone within the beds extendedisft duringboththe preand podreatment
survey. The frequency oplantoccurrencavasalsoessentially unchanged &8.9%
pretreatmenand97.6% posttreatment (Figure 5) (Appendix 1V). Total richnesarly
doubled fromsevenspecies pretreatment 18 speciegposttreatmentSimilarly, the

Si mpsonds

D jumpedfrem atmpderata pretrgatment value @0do a

moderatelyigh posttreatment value of&. The Floristic Quality Index (another
measure of native plant community healifgo rose from 16 pretreatment td8.5

posttreatment.
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Figure 5: Pre/PostLittoral Zone

Mean native species richness at points with native vegeiatorased sharpfyom 111
species/point pretreatment2d8 species/point posttreatment (Figure 8Jthough this
increase in localized richness was highly signifigar0.001) it can largely be attributed to
theincrease in the number Bfd u ¢ k w @atatinsean.rake fullness experienceakearly
significantincreasgp=0.06) from amoderae 2.14 pretreatment ta moderately high.27
posttreatmengFigure 7) (Appendix V).
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We found Curlyleaf pondweed 82 of 128 sites diring the pretreatment surve350%
coverage) (Figure 8). Of thesmmehad a rake fullness rating oft8yo rated a 2, and the
remaining29 were a Ii there were also 13 visual sightingghis produced a mean rake
fullness of 113 and suggested that3% of theproposedreatment areshad a

significant infestation (rake fullness 2 and 3).

During the postgatment survey, we found CLP X points ©.4% coveraggwith one
rating a 3four a 2 38.9% sig. infest), andevena 1 for a mean rake fullness 0bQ. We
also noteckightvisual sightings Although this was a significant increasen mean
rake density (p<0.06), aur results demonstrated amoderately significant decline in
total distribution ( p=0.001)and a highly significant decline inrake fullness1
(p<0.00) (Figure 9)(Appendix V).
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Figure 8: Pre/PostCLP Density and Distribution



CLP Rake Fullness Results
Little Trade Lake, Burnett County
May 15 and June 18, 2020
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Figure 9: Pre/Post Changes in CLP Rake Fullness

Eurasian watemilfoil was present &1 of 128 points @4.2% coveragg during the
pretreatment surveFigure 10) We ratedwo points a 3, 1pointsa 2, andl7 pointsa 1
with 27 additionalvisual sighting. This extrapaited t010.9% of theproposedreatment
area having a significant infestation (rake fullness 2 andaByl prodeed a mean rake
fullness of 152.

During the posttreatment survaye di dnét find EWM in the rak
we saw no evidence of it anywhere in the lakais represented a highlysignificant
decreasg(p<0.001)in mean rake density total distribution , rake fullness2 and 1,

and visual sightings(Figure11) (Appendix V).
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Figure 10: Pre/Post EWM Density and Distribution

EWM Rake Fullness Results
Little Trade Lake, Burnett County
May 15 and June 18, 2020
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Coontail Ceratophyllum demersynfFigure 2) andWhite water lily Nymphaea
odoratg (Figure B) werethemost commomative specieduring both the pretreatment
(Table 3) and the posttreatmémtible4) surveys Coontail was present at 1ites with
a mean rakéullness of 213 pretreatmentand these values were almost unchanged
posttreatment (114 sites with a mean rake of)2.05

White water lily a lategrowing species, demonstrated highly significant increases
(p<0.001)in both dengy and distribution from 1&iteswith amean rakef 1.13
pretreatmento 57 sites with a mean rake of 1.79 posttreatment. It was especially
common in the south bay and the western bay midlake.
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Figure 12. Pre/Post Coontail Density and Distribution

Similarly, Small duckweedlLiemna minag), Large duckweedSpirodela polyrhizg and
Common watermealolffia columbianaall enjoyedhighly significant increases

(p<0.001)in posttreatmendistributionr and Common waterweelpdea canadensjs
andSpatterdockNuphar variegatasaw significant increas€p=0.01). Filamentous

algae also experienced a significant increase in distrib(ir008)(102 sites pre/ll6

sites post) and densifp<0.06) (mean rake ¥6 pre/194 post) (Figure 14). Othehan

CLPand EWM no other species experienced a decline posttreatment (Figure 15) (Maps
for all native species from the pre and posttreatment surveys are available in Appendixes
VI and VII).
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Table 3: Frequencies and Mean Rake Sample of Aquatic Macrophytes
Pretreatment Survey 1 Little Trade Lake, Burnett County

May 15, 20

Species Common Name Total | Relative| Freq.in| Freq.in| Mean | Visual

P Sites Freq. Veg. Lit. Rake Sites
Ceratophyllum demersum Coontail 111 58.42 91.74 90.24 2.13 0
Filamentous algae 102 * 84.30 82.93 1.76 0
Potamogeton crispus Curly-leaf pondweed 32 16.84 26.45 26.02 1.13 13
Myriophyllum spicatum Eurasian watemilfoil 31 16.32 25.62 25.20 1.52 27
Nymphaea odorata White water lily 11 5.79 9.09 8.94 1.00 0
Elodea canadensis Common waterweed 2 1.05 1.65 1.63 2.00 0
Nuphar variegata Spatterdock 2 1.05 1.65 1.63 1.00 0
Ranunculus aquatilis White water crowfoot 1 0.53 0.83 0.81 1.00 0

* Excluded from relative frequency analysis
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Table 4. Frequencies and Mean Rake Sample of Aquatic Macrophytes
Posttreatment Survey T Little Trade Lake, Burnett County

June 18, 20

Species Common Name Total | Relative| Freq.in| Freq.in| Mean | Visual

P Sites Freq. Veg. Lit. Rake Sites
Filamentous algae 116 * 95.87 93.55 1.94 0
Ceratophyllum demersum Coontail 114 35.40 94.21 91.94 2.05 0
Nymphaea odorata White water lily 57 17.70 47.11 45.97 1.79 0
Wolffia columbiana Common watermeal 39 12.11 32.23 31.45 1.59 0
Spirodela polyrhiza Large duckweed 37 11.49 30.58 29.84 1.41 0
Lemna minor Small duckweed 36 11.18 29.75 29.03 1.31 0
Potamogeton crispus Curly-leaf pondweed 12 3.73 9.92 9.68 1.50 8
Elodea canadensis Common waterweed 11 3.42 9.09 8.87 1.64 0
Nuphar variegata Spatterdock 11 3.42 9.09 8.87 2.18 0
Myriophyllum sibiricum Northern watemilfolil 1 0.31 0.83 0.81 1.00 0
Potamogeton nodosus Long-leaf pondweed 1 0.31 0.83 0.81 1.00 0
Potamogeton richardsonii Claspingleaf pondweed 1 0.31 0.83 0.81 1.00 0
Ranunculus aquatilis White water crowfoot 1 0.31 0.83 0.81 1.00 0
Vallisneria americana Wild celery 1 0.31 0.83 0.81 1.00 0

* Excluded from relative frequency analysis
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Differences for All Species
Little Trade Lake, Burnett County
May 15 and June 18, 2020
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Significant differences = *p<0.05, ** p<0.01, *** p<0.001
Figure 15. Pre/Post Macrophyte Changes
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Late Summer Eurasian Watermilfoil Bed Mapping Survey:

Following a highly successful treatment that left Eurasian watkoil at undetectable
levels in June, ouhugust survey located and mapgdedr microbeds totaling 0.16 acre
O.12% of t h dacdaeed) ywet)t(Appeadix VIH)u @utside of these
beds we marked justis additional EWM plant¢Table 5) This was a declinef 1.43
acres (-89.94%) from thel2 EWM beds totaling B9 acres(1.28% coverageve mapped
in 2019 It was also well below theeven bedsoveringl.40 acres (1.11%overagg
mapped in 201,8he 14 beds totaling 1.09 acré*.87%coverage)n 2017 theeight beds
on0.34 acrg0.27% coveragah 2016; or the peak df2 bedsovering4.23 acres
(3.36% coveragdah 2015(Table §.
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Table 5:

Late Summer Eurasian Watermilfoil Bed Mapping Summary
Little Trade Lake, Burnett County
August 29, 2020

Bed ZOZQ 2019 2020 . Rake Range; | Depth Range Navigation 2020
Areain | Area in | Change in | Mean Rake and Mean ) .
Number Impairment Field Notes
Acres | Acres | Acreage Fullness Depth
1 0.10 0 0.10 <<<1-2; 1 36;5 Minor More of an HDAI mixed with Coontail
1A 0 0 0 - - - No EWM seen
2 0 0 0 - - - No EWM seen
3 0 0.22 -0.22 - - - No EWM seen
4 0 0.04 -0.04 - - - No EWM seen
4B 0 0 0 - - - No EWM seen
5 and 5A 0 0 0 - - - No EWM seen
5B <0.01 <0.01 0 2-3;2 2-4; 3 Minor Dense nitrobedi too small to be mod. impair
6 0 0 0 - - - No EWM seen
7 0 0.22 -0.22 - - - No EWM seen
8A and 8B 0 0.19 -0.19 <<<1 4 None Two EWM plantsi rake removed
9 and 9A 0.04 0.07 -0.03 <<1-2;1 2-5; 3 Minor Plants among docksmixed with Coontail
10 0 0.11 -0.11 - - - No EWM seen
10A 0.02 0.15 -0.13 1-3; 2 35;4 Minor Narrow bed near dock
10B 0 0 0 <<<1 4 None Single EWM plant rake removed
11 0 0.05 -0.05 - - - No EWM seen
12 0 0 0 - - - No EWM seen
12B 0 0 0 - - - No EWM seen
12C 0 0 0 - - - No EWM seen
13 0 0.53 -0.53 <<<1 4 None Two EWM plantsi rakeremoved
13B 0 Merged 0 - - - No EWM seen
14 0 0.01 -0.01 - - - No EWM seen
Total 1 516/ 159  -1.43
Acres
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Table 6: Historical Late Summer/Fall Eurasian Watermilfoil Bed Mapping Summary
Little Trade Lake, Burnett County

20112020
Bed ZOZQ 2019 2013 201? 2016 2015 201{1 2013 201_2
Number Areain | Areain | Areain | Areain | Areain | Areain | Areain | Areain | Areain
Acres Acres Acres Acres Acres Acres Acres Acres Acres
1 0.10 0 0.93 0 0.06 0 3.84 461 2.16
1A 0 0 0.18 0.04 0 0 0 0 0
2 0 0 0 0 0.02 0 Merged Merged Merged
3 0 0.22 0 0 0 0.65 0.23 0.03 0
4 0 0.04 0.06 0.07 0 0.58 0 0 0
4B 0 0 0 0.07 0 0.26 0 0 0
5 and 5A 0 0 0 0.01 0 0.52 0 0 0
5B <0.01 <0.01 0.02 0.07 0 0.33 0 0 0
6 0 0 0 0 0 0 0 0 0
7 0 0.22 0.06 0.04 0.02 0.31 0 0 0
8A and 8B 0 0.19 0 0.10 0 0.42 0 0 0
9 and 9A 0.04 0.07 0 0.01 0 0 0 0 0
10 0 0.11 0.05 0.05 0 0.51 0 0 0
10A 0.02 0.15 0 0.10 0.11 0 0 0 0
10B 0 0 0 0 0 0.05 0 0 0
11 0 0.05 0 0 0.01 0 0 0 0
12 0 0 0 0 0 0.26 0 0 0
12B 0 0 0 0 0 0 0 0 0.02
12C 0 0 0 0 0 0 0 <0.01 0.08
13 0 0.53 0.10 0.27 0.05 0.08 0.14 <0.01 0
13B 0 Merged 0 0.16 0.02 0.26 0 0 0
14 0 0.01 0 0.10 0.05 0 0.10 <0.01 0.31
/ISEZ‘L 0.16| 1.59| 1.40| 1.09| 0.34| 423 4.32| 465 257
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Descriptions of Current and Former EurasianWater-milfoil Beds:
BedliMor e fAHi gh Density Ar e a-ilfdltas pepgerecui e bed,
among mats of Coontail and filamentous algae near the river inlet in the north bay.

Beds 1A and 2i We saw no evidence &WM anywherealongthenorthh ay 6 s nort her
shoreline We al so didnét find any EWM in the ent

Beds3, 4, 4B, 5, and 5A Somewhat surprisingly, neither thestern midlake bayor the

rocky shorelines north and south of the bay had any surviving EWM. ldadtgrithese

areas have proven tough to treat. Perhaps the dense canopied Coontail in the bay or the
thick layers of filamentous algae that covered these firms substrates assisted in preventing
EWM from surviving and/or reestablishing in this area.

Bed B i We mapped amallbutdense canopiechicrobedin the same location as in
2019. This area was treated for CLP with Endothhllt not for EWM.

Bed 61 We saw no evidence of EWM this area.

Bed 71 The bed on the north and northeast shorelitbefsland appeared to have been
completely eliminated by the treatment as we saw no evidence of EWM anywhere around
the island.

Beds 8A and 8Bi We saw no evidence of EWM in these former narrow shoreline beds.

Beds9 and 9A1 We found egular canopia towersin shallow water among the docks on
this newly developed shoreline.

Bed 10i Only two plants were seen in this area, and we rake removed them both.
Bed 10Ai This area had a small bed along the doffnext to a dock This area
continuel to have a sigificant amount of Northern watanilfoil (Myriophyllum

sibiricum) mixed in.

Bed 10Bi We rake removed a single EWM plantte north end of theastern midlake
bay:.

Beds 11 and 1R We saw no evidence of EWM along the northeast shoreline.

Beds 1313B,and4 i On the northeast pomivhere EWM has been proven to be
difficult to treat in the past, we found and rake removed just two individual plants.
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Appendix Il: Vegetative SurveyDatasheet
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Observers for this lake: names and hours worked by each:

Lake: WBIC County Date:
Rake
Muck | pole
M), | ®
Sand | or
(S), rake | Total
Site | Depth Rock | rope | Rake
# (ft) (R) (R) Fullness EwM | cLp 3|4]s 1011|1213 1415|1617 ] 18 19
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
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Appendix Ill: Pre/Post Habitat Variable Maps
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Appendix IV: Pre/Post Littoral Zone, Native Species Richness and
Total Rake Fullness
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Appendix V: CLP and EWM Pre/PostDensity and Distribution
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Appendix VI: Pretreatment Native Species Density and Distribution
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