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ABSTRACT  

Ham Lake (WBIC 2467700) is a 324-acre, oligotrophic seepage lake located in north-central 

Burnett County.  The lakeôs average depth is 9ft, and the bottom substrate is predominantly 

sand and sandy/muck.  Water clarity is good with summer Secchi values averaging 13ft.  In 

2009, the Ham Lake Association, BCLWC, and WDNR commissioned a point intercept 

macrophyte survey in preparation for developing an Aquatic Plant Management Plan for the 

lake.  The resulting survey found macrophytes at 426 of the 443 total survey sites.  A total of 

22 native plants were identified to species during the July survey.  They had a mean 

Coefficient of Conservatism of 6.9 which produced a high Floristic Quality Index of 32.2.  

An additional nine species of plants were visuals or identified during the boat survey.  Other 

than EWM, no other exotic species were located.  Robbins (Fern) pondweed, Large-leaf 

pondweed, Common waterweed , and Nitella were the most common species being found at 

69.48%, 35.92%, 18.54% and 18.08% of survey points.    EWM was found at only seven 

sites during the July survey, but we documented 359 separate locations during the fall bed 

mapping survey.  Six small beds of milfoil totaling <.01 acres were mapped.  An additional 

seven areas totaling just over 40 acres that contained most of the lakeôs EWM plants were 

also mapped for future management.  The current method of spot herbicide treatment appears 

to be effective in controlling the lakeôs EWM infestation.  In the future, SCUBA/snorkeling 

hand removal of EWM could be considered as an alternative control method in areas where 

herbicides could threaten rare or sensitive native plants, were EWM is widely scattered, or if 

this method is just as effective, but more cost efficient.  Lakeshore owners can help prevent 

the spread of EWM by refraining from removing native plants from the lake, by reducing or 

eliminating fertilizer applications near the water, and by working to restore shorelines with 

buffer strips of native vegetation to prevent erosion and runoff.  
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INTRODUCTION:  
 

Ham Lake (WBIC 2467700) is a 324-acre, oligotrophic seepage lake located in north-

central Burnett County, Wisconsin in the Town of Jackson (T40N R15W S07 NW SE) 

(Figure 1).  The Wisconsin Department of Natural Resourcesô (WDNR) lakes data 

website reported a maximum depth of 29ft on the northeast side of the central basin, but 

the surveyors found a nearby spot went to 43ft.  The lake has an overall average depth of 

approximately 9ft.  The bottom is predominately sand and sandy muck in the central 

basin and north/northwest flat and organic muck in the northeast and south bays.  Water 

clarity is good with summer Secchi values ranging from 9 to 22ft with an average of 

13.3ft (WDNR 2009).  
 

 
 

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

Eurasian water milfoil (Myriophyllum spicatum) was first discovered in Ham Lake in 

2003.  Since that time, spot herbicide treatment has been used to control this exotic 

invasive species.  A desire to better understand the effectiveness of these treatment and 

what, if any, impact they may be having on the lakeôs native vegetation prompted 

members of the Ham Lake Association (HLA) , the Burnett County Land and Water 

Conservation Department (BCLWC) and the WDNR to authorized a survey of the lakeôs 

macrophyte community in the summer of 2009.   Using the WDNR statewide guidelines 

for conducting systematic point intercept macrophyte surveys, biologists from the 

WDNR and BCLWC sampled the lakeôs plants from July 14-16.  The standardized 

methods of this survey ensure that all sampling in the state will be conducted in the same 

manner, thus allowing data to be compared across time and space.  Endangered Resource 

Services, LLC (ERS) biologists also conducted a meandering EWM bed mapping survey 

on September 24
th
 and 26

th
.  This report represents the summary analysis of the data 

collected during these surveys.  The primary goals of the project were to determine 

summer EWM as well as native plant density and distribution, establish baseline data on 

EWM fall acreage so plans can be made for spring herbicide treatment, and provide this 

data to a third party that will help develop an appropriate Aquatic Plant Management Plan 

(APMP) for the HLA 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 the July point intercept survey, 

BCLWC/WDR biologists conducted a general boat survey of Ham Lake to gain 

familiarity with the species present (Appendix II ).  All plants found were identified (Voss 

1996, Boreman et al. 1997; Chadde 2002; Crow and Hellquist 2006), and two vouchers 

were pressed and mounted for herbarium specimens ï one to be retained by the Ham 

Lake Association, and one to be sent to the state herbarium in Stevens Point for 

identification confirmation.  During the point intercept survey, they located each survey 

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

with a boat mounted depth finder.  Following the establishment of the littoral zone at a 

maximum of 28ft, they sampled for plants within the depth range of plant growth.  At 

each of these points, they used a rake to sample an approximately 2.5ft. section of the 

bottom.  All plants on the rake, as well as any that were dislodged by the rake were 

identified and assigned a rake fullness value of 1-3 as an estimation of abundance (Figure 

2).  They also recorded visual sightings of plants within six feet of the sample point.  In 

addition to a rake rating for each species, a total rake fullness rating was also noted.  

Substrate (lake bottom) type was assigned at each site where the bottom was visible or it 

could be reliably determined using the rake (Brad Morris, personal communication). 
 

 
 

Figure 2:  Rake Fullness Ratings (UWEX, 2009) 
 

Fall Eurasian Water Milfoil Bed Mappin g: 
During the last week in September, we mapped all known beds of EWM on the lake.  A 

ñbedò was determined to be any area where we visually estimated that EWM made up 

>50% of the areaôs plants and was continuous with clearly defined borders.  After we 

located a bed, we motored around the perimeter of the area, took GPS coordinates at 

regular intervals, and estimated the average rakefull rating of EWM within the bed.  In 

addition to beds, we logged a GPS coordinate for each plant or cluster of plants we found.  

These data were then mapped and total acreage was determined using ArcMap 9.3.1.   
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DATA ANALYSIS:  
 

We entered all data collected into the standard APM spreadsheet (Appendix III ) (UWEX, 

2009).  From this, we calculated the following: 

 

Total number of points sampled:  This included the total number of points on the lake 

coverage that were within the littoral zone (0-maximum depth where plants are found) 

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

zone, but once we established this maximum depth with confidence, most points beyond 

this depth were not rake sampled. 

 

Total number of sites with vegetation:  These included all sites where we found 

vegetation after doing a rake sample.  For example, if 20% of all sample sites 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 zone.  Because not all sites that are within the 

littoral zone 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 the lakeôs 

littoral zone has plants. 

 

Frequency of occurrence:  The frequency of all plants (or individual species) is 

generally reported as a percentage of occurrences at all sample points.  It can also be 

reported as a percentage of occurrences at sample points within 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 Aôs frequency of occurrence = 10% considering the entire lake sample. 

 
Plant A is sampled at 70 out of 350 total points in the littoral zone = 70/350  =  .20  =  20% 

         This means that Plant Aôs frequency of occurrence = 20% when only considering the littoral zone. 

 
From these frequencies, we can estimate how common each species was throughout the lake, and how 
common the species was at depths where plants were able to grow.  Note the second value will be greater 

as not all the points (in this example, only ½) occur at depths shallow enough for plant growth. 
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Simpsonôs diversity index:  A diversity index allows the entire 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 over time thus allowing a 

measure of community degradation or restoration at that site.  With Simpsonôs diversity 

index, the index value represents the probability that two individuals (randomly selected) 

will be different species.  The index values range from 0 -1 where 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 size, depth, 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 be more resistant to 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 very 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 rake:  This indicates which rake type was 

used to take a sample.  Protocol suggests a 15ft pole rake, and a 25ft rope rake 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 study (Brad Morris personal communication). 

 

Average number of species per site:  This value is reported using four different 

considerations.  1)  shallower than maximum depth of plants indicates the average 

number of plant species at all sites in the littoral zone. 2) vegetative sites only indicate 

the average number of plants at all sites where plants were found.  3) native species 

shallower than maximum depth of plants and 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 those seen during the 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 data, median 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. 
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Relative frequency:  This value shows a speciesô frequency relative to all other species.  

It is expressed as a percentage, and the total of all speciesô relative 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 macrophyte community. 

 

 

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 sites.  Its 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 speciesô relative frequency, we divide the number of sites a plant 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 = .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 lakeôs aquatic plants.  Species in the index are assigned a Coefficient of 

Conservatism (C) which ranges from 1-10.  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 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 lake during the point intercept and boat surveys, and multiplying it 

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

(FQI=(Ɇ(c1+c2+c3+écn)/N)*ãN).  Statistically speaking, the higher the index value, the 

healthier the lakeôs macrophyte community is assumed to be.  Nichols (1999) identified 

four eco-regions in Wisconsin:  Northern Lakes and Forests, Northern Central Hardwood 

Forests, Driftless Area and Southeastern Wisconsin Till Plain.  He recommended making 

comparisons of lakes within ecoregions to determine the target lakeôs relative diversity 

and health.  Ham Lake is in the Northern Lakes and Forests Ecoregion. 
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RESULTS:  
 

July Warm Water Full Point/Intercept Survey:  
The Ham Lake survey grid contained 493 points.  Because of low water, fifty of these 

points were land locked so the survey ultimately included only 443 points.  They located 

435 points (98.2%) that had depths of 28.0ft or less (Figure 3), and thus could support 

plant growth (littoral zone).  The shoreline areas of the lake were predominantly sand that 

transitioned to sandy muck in the central basin and north/northwest flat.  Boggy areas in 

the northeast and south bays had thicker, more organic muck (Figure 4) (Appendix IV).  
 

    
 

Figure 3:  Ham Lake Survey Points and Lake Depth  
 

    
Figure 4:  Ham Lake Bottom Substrate and Littoral Zone 
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Shallow, sandy shoreline areas consistently supported the highest native species richness, 

but these local ñisoetidò communities tended to have low total biomass.  Conversely, 

deep areas over muck were dominated by thick ñunderwater forestsò of Nitella (Nitella 

sp.) and Robbins (Fern) pondweed (Potamogeton robbinsii) (Figure 5) (Appendix V). 

    
Figure 5:  Native Species Richness and Total Rake Fullness Rating 

 

Table 1:  Aquatic Macrophyte P/I 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 native 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 plants (ft)  10.6 

Median depth of plants (ft)  8.0 
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They found plants growing on approximately 96.2% of the entire lake bottom, and in 

97.9% of the littoral zone (Table 1).  Diversity was high with a Simpson Diversity Index 

value of 0.83.  Species richness was also high with 31 total species found growing in and 

immediately adjacent to the lake (Appendix VI and VII).   
 

 
Figure 6:  EWM Distribution July  14-16, 2009 

 

Eurasian water milfoil  was found in the rake at only seven survey points for a low 

relative frequency of 0.80.  None of these samples had a rake fullness of three, and only 

one was a two.  This resulted in a low mean rake fullness of 1.14.  However, they did 

record EWM as a visual at an additional 35 sites ï primarily in the northwest/north flat 

where it was widely distributed, but apparently not abundant. 
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Table 2:  Frequencies and Mean Rake Sample of Aquatic Macrophytes 

Ham Lake, Burnett  County 

July 14-16, 2009 
 

Species Common Name 
Total 

Sites 

Relative 

Freq. 

Freq. in 

Veg. 

Freq. in 

Lit.  

Mean 

Rake 
Potamogeton robbinsii Robbins (Fern) pondweed 296 33.79 69.48 68.05 2.79 

Potamogeton amplifolius Large-leaf 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 

Chara sp. 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 spikerush 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 Coontail 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 aquaticum Pipewort 1 0.11 0.23 0.23 3.00 

Isoetes echinospora Spiny-spored quillwort 1 0.11 0.23 0.23 1.00 



 10 

Table 2 (contô):  Frequencies and Mean Rake Sample of Aquatic Macrophytes 

Ham Lake, Burnett  County 

July 14-16, 2009 
 

Species Common Name 
Total 

Sites 

Relative 

Freq. 

Freq. in 

Veg. 

Freq. in 

Lit.  

Mean 

Rake 
Filamentous algae  **  **  **  **  **  

Eleocharis palustris Creeping spikerush **  **  **  **  **  

Polygonum amphibium Water smartweed **  **  **  **  **  
Pontederia cordata Pickerelweed **  **  **  **  **  

Typha latifolia X angustifolia Hybrid cattail **  **  **  **  **  
Potamogeton spirillus Spiral-fruited pondweed ***  ***  ***  ***  ***  

Ranunculus flammula Creeping spearwort ***  ***  ***  ***  ***  

** Visual Only       

* ** Boat Survey Only       
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Robbins (Fern) pondweed, Large-leaf pondweed (Potamogeton amplifolius), Common 

waterweed (Elodea canadensis), and Nitella (Nitella sp.) were the most common species 

(Table 2).  They were found at 69.48%, 35.92%, 18.54% and 18.08% of survey points 

with vegetation respectively (Figure 7).  The first three were widely distributed 

throughout the lake over muck bottoms.  Showing almost perfect inverse correlation, 

Robbins pondweed dominated the lake in water <17 while Nitella dominated deep areas 

>17ft.  At 12.68%, Muskgrass (Chara sp.) was the only other species with a littoral zone 

frequency of greater than 10%. 

               
Figure 7:  Ham Lakeôs Most 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 C 
Brasenia schreberi Watershield 7 

Ceratophyllum demersum Coontail 3 

Chara sp. Muskgrass 7 

Elatine minima Waterwort 9 

Eleocharis acicularis Needle spikerush 5 

Elodea canadensis Common waterweed 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 variegata Spatterdock 6 

Nymphaea odorata White water lily 6 

Potamogeton amplifolius Large-leaf pondweed 7 

Potamogeton gramineus Variable pondweed 7 

Potamogeton praelongus White-stem pondweed 8 

Potamogeton pusillus Small pondweed 7 

Potamogeton robbinsii Robbins (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   32.2 
 

Surveyors identified a total of 22 native plants to species during the point intercept survey 

(Arrowhead was not identified to species so it was excluded from this analysis).  They 

produced a mean Coefficient of Conservatism of 6.9 and a Floristic Quality Index of 32.2 

(Table 3).  Nichols (1999) reported an Average mean C for the Northern Lakes and Forest 

Region of 6.7 putting Ham Lake slightly above average for this part of the state.  The FQI 

was significantly above the mean FQI of 24.3 for the Northern Lakes and Forest Region 

(Nichols 1999).  This high FQI is likely a result of Ham Lake's variable substrate, excellent 

clarity and numbers of sensitive species that are found in seepage lakes like Ham.  All of 

these factors create a variety of microhabitats which offer a variety of plants suitable growing 

conditions. 
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Fall Eurasian Water Milfoil Bed Mapping:  
We found EWM at 359 points on the lake, but there are no areas of EWM that are greater 

than one acre that meet the criteria of being canopied and composing >50% or even 

>25% of the plants in an area.  Only six areas met the criteria of a true bed, and they were 

all so small that the margin of error on the GPS was greater than the diameter of the bed 

forcing us to simply log a point at the center of the bed.  The total area of these true beds 

approximated to 375ft
2
 which is only .009 acres.  Throughout the rest of the lake, we 

identified and mapped seven areas covering approximately 40 acres where we found 

EWM as a regular member of the macrophyte community (Figure 8) (Table 4) (Appendix 

VIII) .  Outside of these areas, EWM was extremely rare.   

    
Figure 8:  Ham Lake Fall EWM Plants and Highest Density Areas 

 

Table 4:  Fall Eurasian water-milfoil High Density Areas 

Ham Lake, Burnett  County 

September 24, 26, 2009 
 

Area 

Number 

Area in 

Acres 

Estimated 

Mean 

Rakefull 

Bed Characteristics 

1 1.05 <1-2 Small area, but has two solid 10X10ft beds 

2 13.61 <1-1 Regular clusters of EWM; especially on SW end of area 

3 4.81 <1 Widely scattered EWM except narrow ribbon on N shoreline 

4 12.41 <1-1 Regular clusters of EWM; especially on SE end of area 

5 4.57 <1-1 Regular single clusters of EWM throughout bay. 

6 2.08 <1 A narrow ribbon parallel to shore; widely scattered plants. 

7 1.74 <1 Widely scattered EWM within the polygon. 

Total 40.27 
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DISCUSSION AND CONSIDERATIONS FOR MANAGEMENT:  
 

Ham Lake has an abundant, diverse and rare plant community that is typical of sand 

bottomed, seepage lakes.  Unfortunately, Eurasian water-milfoil will pose a continued 

threat to that diversity and the resource as a whole moving forward as it is unlikely that 

EWM will ever be totally eliminated from the lake.   

 

The lakeôs native plant communities are the base of the aquatic food pyramid, provide 

habitat for fish and other aquatic organisms, are important food sources for waterfowl and 

other wildlife, stabilize the shoreline, and work to improve water clarity by absorbing 

excess nutrients from the water.  To minimize EWMôs impact on the lakeôs native plants, 

every effort should be made to maintain it at or further reduce it from its current low 

levels.   

 

After completing the fall bed mapping survey and analyzing the data from the July 

survey, we feel that there are three positive factors currently in the lakeôs favor as it 

works to control EWM:   

 

1.) Ham Lake appears to offer only marginal habitat for EWM.  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 that had pure sand/sandy muck 

substrate.  This impaired growth rate appears to result in a reduced number of 

stems per 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 as there are no other native species of milfoil in the lake 

to confuse it with (Dwarf water milfoil (Myriophyllum tenellum) is present, but is 

hard to recognize as a milfoil and doesnôt look anything like EWM as it has no 

leaflets).  Coontail (Ceratophyllum demersum) is the only other species with fine 

leaves in a whorl around the stem, but its 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 application appears to be 

highly effective at controlling the infestation.  The lakeôs good water clarity 

coupled with the previously mentioned point make finding EWM throughout its 

normal depth preference of 5-10ft 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 

keeping EWM at a low level, maintaining the status quo would certainly seem to be an 

acceptable option.  That said, we believe Seiben Bay in the northeast corner of the lake is 

an excellent candidate for hand removal of plants using SCUBA/snorkeling.  This 

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

vegetation that is sensitive to herbicides are present.  The bay qualifies on all accounts.  

Using this area as a pilot wouldnôt stake the lake's entire control program on untested 

methods, but, if successful, would provide the lake with an additional, potentially more 

cost effective option that could have less of an impact on the environment. 
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Lakeshore owners can help prevent the spread of EWM by refraining from unnecessary 

removal of native plants (either manually or with herbicide) from the lake as these 

patches of barren substrate provide an easy place for invasive plants like EWM to take 

root and become established.  Reducing or eliminating fertilizer applications near the 

water will not only contribute to improved water quality, but also deny minerals to plants 

like EWM that thrive in nutrient rich waters.  Where possible, shoreline restoration and 

buffer strips of native vegetation would also enhance water quality by preventing erosion 

and runoff as well as improve the natural aesthetic value of highly developed shoreline 

areas.   

 

Completing an Aquatic Plant Management Plan (APMP) will help the lake clarify a 

management plan moving forward.  A team approach that uses all available data from 

this report and the lake usership surveys coupled with open and frank communication 

between the BCLWC, WDNR, interested citizens and the plan manager will be critical in 

formulating the best APMP possible for the lake. 

 

 

MANAGEMENT RECOMMENDATIONS SUMMARY : 
 

 

 Preserve the lakeôs diverse and rare plant community by continuing to 

maintain/reduce Eurasian water milfoil at/from its current low rates. 

 

 Continue spot herbicide applications and consider hand removal using 

SCUBA/snorkeling to control EWM in sensitive and low density areas.   

 

 Whenever possible, refrain from unnecessary removal of native plants from the 

lake manually or with herbicides as this provides a place for exotic species like 

EWM to more easily establish and colonize. 

 

 Reduce and, wherever possible, eliminate fertilizer applications as their runoff 

encourages excessive plant growth. 

 

 Encourage shoreline restoration that establishes native vegetation buffer strips 

along the lakeshore to help prevent runoff. 

 

 Complete an Aquatic Plant Management Plan (APMP) to guide the management 

of EWM and the lakeôs native plants moving forward.  
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Appendix I:  Ham Lake Map with Sample Points 
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Appendix I I :  Boat Survey Data Sheet 
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Boat Survey  

Lake Name  

County  

WBIC  

Date of Survey  

(mm/dd/yy)  

workers  

  

Nearest Point Species seen, habitat information 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix III :  Vegetative Survey Data Sheet 
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Observers for this lake: names and hours worked by each:                        

Lake:         WBIC         County      Date:   

Site 
# 

Depth 
(ft) 

 

Muck 
(M), 
Sand 

(S), 
Rock 
(R) 

Rake 

pole 
(P) 
or 

rake 
rope 
(R) 

Total 
Rake 
Fullness EWM  CLP  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 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 IV:  Habitat Variable Maps   
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  Appendix V:  Native Species Richness and 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 schreberi) Watershield 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-034 

Habitat/Distribution:   Muck and mucky sand bottom in 1-2m.  Common to 

abundant in muck bays throughout Ham Lake.  

Common Associates:  (Nuphar variegata) Spatterdock, (Nymphaea odorata) White 

water lily, (Pontederia cordata) Pickerelweed 

 

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

Species:  (Ceratophyllum demersum) Coontail  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-001 

Habitat/Dist ribution:   Muck bottom in 0-5 meters.  Rare in Ham Lake being found 

at only a couple of locations. 

Common Associates:  (Potamogeton robbinsii) Robbins (fern) pondweed, (Nuphar 

variegata) Spatterdock, (Nymphaea odorata) White water lily, (Elodea canadensis) 

Common waterweed 

 

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

Species:  (Chara sp.) Muskgrass 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-015 

Habitat/Distribution :  Most common in depths of 4-7 meters.  Scattered locations 

throughout Ham Lake. 

Common Associates:  (Potamogeton robbinsii) Fern pondweed 

 

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

Species:  (Elatine minima) Waterwort  

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

Collected/Identified by:  Bradley W. Morris Col. #:  BWM-2009-028 

Habitat/Distribution:   Primarily found in sandy bottoms in 0-1.5 meters of water.  

Rare at scattered locations in Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Myriophyllum 

tenellum) Dwarf water milfoil, (Juncus pelocarpus) Brown-fruited rush 

 

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

Species:  (Eleocharis acicularis) Needle spikerush 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-005 

Habitat/Distribution:   Most common in sand/silt/rock bottom areas in water from 0 

ï 1 meter deep.   

Common Associates:  (Chara sp.) Muskgrass, (Potamogeton gramineus) Variable 

pondweed, (Isoetes echinospora) Spiny-spored quillwort, (Najas flexilis) Bushy 

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

Species:  (Eleocharis palustris) Creeping 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 0-0.5 meters of water.  Scattered 

individuals found growing along the shoreline throughout Ham Lake. 

Common Associates:  (Typha latifolia X angustifolia) Hybrid cattail, (Pontederia 

cordata) Pickerelweed, (Eleocharis acicularis) Needle spikerush, (Myriophyllum 

tenellum) Dwarf water milfoil, (Elatine minima) Waterwort 

 

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

Species:  (Elodea canadensis) Common waterweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-002 

Habitat/Distribution:   Muck bottom in 0-4 meters of water.   

Abundant throughout Ham Lake. 

Common Associates: Robbins (fern) pondweed, (Ceratophyllum demersum) 

Coontail, (Potamogeton amplifolius) Large-leaf pondweed 

 

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

Species:  (Eriocaulon aquaticum) Pipewort 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-003 

Habitat/Distribution:   Sandy bottoms in 0-1.0 meter of water.  Found scattered 

throughout Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Juncus pelocarpus) 
Brown-fruited rush, (Elatine minima) Waterwort 

 

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

Species:  (Isoetes echinospora) Spiny-spored quillwort  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-011 

Habitat/Distribution:   Sandy bottoms in 0-1.0 meter of water.  Found scattered 

throughout Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Juncus pelocarpus) 
Brown-fruited rush, (Elatine minima) Waterwort 

 

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

Species:  (Juncus pelocarpus) Brown-fruited rush  

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

Collected/Identified by:  Bradley W. Mor ris Col. #:  BWM-2009-009 

Habitat/Distribution:   Rocky to sandy bottoms in 0-1.5 meters of water.  

Uncommon being found at only widely scattered locations on Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Myriophyllum 

tenellum) Dwarf water milfoil, (Elatine minima) Waterwort 
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County/State:  Burnett County, Wisconsin          Date: 7/15/09 

Species:  (Myriophyllum tenellum) Dwarf water milfoil  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-023 

Habitat/Distribution:   Rocky to sandy bottoms in 0-1.0 meter of water.  Found 

scattered throughout Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Juncus pelocarpus) 
Brown-fruited rush, (Elatine minima) Waterwort 

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

 

Species:  (Myriophyllum spicatum) Eurasian water milfoil  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-014 

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 praelongus) White-stem pondweed, 

(Ceratophyllum demersum) Coontail 

 

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

Species:  (Najas flexilis) Bushy pondweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-006 

Habitat/Distribution:   Found primarily in sand bottoms in 0.5-1.5 meters of water.  

Relatively common and widely distributed throughout the lake. 

Common Associates:  (Chara sp.) Muskgrass, (Potamogeton gramineus) Variable 

pondweed, (Vallisneria americana) Wild celery 

 

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

Species:  (Nitella sp.) Nitella  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-013 

Habitat/Distribution:   Muck bottom area in water generally greater than 3 meters 

deep. 

Common Associates:  (Potamogeton robbinsii) Robbins (fern) pondweed, (Chara 

sp.) Muskgrass 

 

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

Species:  (Nuphar variegata) Spatterdock 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-026 

Habitat/Distribution:   Muck bottom in 0-2 meters of water where it often forms 

dense canopies.  Relatively common in muck bays and sheltered shoreline areas.  It 

prefers a firmer bottom than (Nymphaea odorata). 

Common Associates:  (Nymphaea odorata) White water lily, (Pontederia cordata) 

Pickerelweed, (Brasenia schreberi) Watershield 
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County/State:  Burnett County, Wisconsin          Date: 7/15/09 

Species:  (Nymphaea odorata) White water lily  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-025 

Habitat/Distribution:   Muck bottom in 0-2 meters where it forms dense canopies 

with other floating leaf species.  Common in calm water bays. 

Common Associates:  (Nuphar variegata) Spatterdock,  

(Elodea canadensis) (Brasenia schreberi) Watershield, Common waterweed, 

(Potamogeton robbinsii) Fern pondweed 

 

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

Species:  (Polygonum amphibium) Water smartweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-024 

Habitat/Distribution:  Rare, found at two locations in sandy bottom in 0-2 meters. 

Common Associates:  (Chara sp.) Muskgrass, (Potamogeton gramineus) Variable 

pondweed, (Isoetes echinospora) Spiny-spored quillwort, (Najas flexilis) Bushy 

pondweed, (Elatine minima) Waterwort 

 

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

Species:  (Pontederia cordata) Pickerelweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-007 

Habitat/Distribution:   Silt to muck bottom over firm substrate in 0-1.5 meters of 

water.  Common in emergent beds throughout Ham Lake; especially in sheltered 

bays. 

Common Associates:  (Brasenia schreberi) Watershield, (Nymphaea odorata) White 

water lily, (Nuphar variegata) Spatterdock 

 

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

Species:  (Potamogeton amplifolius) Large-leaf pondweed  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-012 

Habitat/Distribution:   Found in most mucky bottom areas in water from 1-4.5m 

deep.  Common and widely distributed throughout Ham Lake. 

Common Associates:  (Potamogeton robbinsii) Fern pondweed, (Potamogeton 

praelongus) White-stem pondweed 

 

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

Species:  (Potamogeton gramineus) Variable pondweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-021 

Habitat/Distribution:   Most common in sandy/muck bottom conditions in shallow 

water 0.5-3 meter deep.  Fairly common throughout Ham Lake. 

Common Associates:  (Potamogeton robbinsii) Fern pondweed, (Najas flexilis) 

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

Species:  (Potamogeton praelongus) White-stem pondweed  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-010 

Habitat/Distribution:   Variable substrate in 1-4 meters of water.  Found in several 

locations, but not that common.  

Common Associates:  (Potamogeton gramineus) Variable pondweed, (Potamogeton 

amplifolius) Large-leaf pondweed (Potamogeton robbinsii) Fern pondweed 

 

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

Species:  (Potamogeton pusillus) Small pondweed  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-017 

Habitat/Distribution:   Found at only one location in mucky bottom 0-1 meter of 

water. 

Common Associates:  (Vallisneria americana) Wild celery, (Ceratophyllum 

demersum) Coontail, (Elodea canadensis) Common waterweed 

 

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

Species:  (Potamogeton robbinsii) Robbins (fern) pondweed  

Specimen Location:  Ham Lake; T.40N-R.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 0-5 meters of water, but prefers 2.5-4.  Widespread and abundant 

throughout. 

Common Associates:  (Potamogeton amplifolius) Large-leaf pondweed, 

(Potamogeton gramineus) Variable pondweed, (Chara sp.) Muskgrass 

 

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

Species:  (Potamogeton spirillus) Spiral-fruited pondweed 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-019 

Habitat/Distribution:   Found in almost any bottom conditions, but grows best in 

rock/ sand bottoms in 0-1.5 meters of water.  Rare in Ham Lake were it occurred in 

only one bay.  

Common Associates:  (Isoetes echinospora) Spiny-spored quillwort, (Vallisneria 

americana) Wild celery 

 

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

Species:  (Ranunculus flammula) Creeping spearwort 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-020 

Habitat/Distribution:   Sandy bottoms in 0-1.0 meter of water.  Rare in Ham Lake. 

Common Associates:  (Eleocharis acicularis) Needle spikerush, (Juncus pelocarpus) 
Brown-fruited rush, (Elatine minima) Waterwort 
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County/State:  Burnett County, Wisconsin          Date: 7/15/09 

Species:  (Sagittaria sp.) Arrowhead sp. 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-027 

Habitat/Distribution:  Uncommon in scattered mucky shoreline locations.   

Common Associates:  (Typha latifolia X angustifolia) Hybrid cattail, (Pontederia 

cordata) Pickerelweed, (Eleocharis acicularis) Needle spikerush, (Myriophyllum 

tenellum) Dwarf water milfoil, (Elatine minima) Waterwort 

 

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

Species:  (Schoenoplectus acutus) Hardstem bulrush 

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-029 

Habitat/Distribution:  Uncommon in scattered mucky to sandy shoreline locations 

in Ham Lake.   

Common Associates:  (Typha latifolia X angustifolia) Hybrid cattail, (Pontederia 

cordata) Pickerelweed, (Eleocharis acicularis) Needle spikerush, (Myriophyllum 

tenellum) Dwarf water milfoil, (Elatine minima) Waterwort 

 

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

Species:  (Typha latifolia X angustifolia) Hybrid cattail  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-033 

Habitat/Distribution:  Uncommon in scattered mucky shoreline locations in Ham 

Lake.   

Common Associates:  (Pontederia cordata) Pickerelweed, (Eleocharis acicularis) 

Needle spikerush, (Myriophyllum tenellum) Dwarf water milfoil, (Elatine minima) 

Waterwort 

 

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

Species:  (Utricularia purpurea) Large purple bladderwort  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-018 

Habitat/Distribution:   Muck bottom in 0-2 meters of water.  Found scattered 

throughout Ham Lake. 

Common Associates:  Potamogeton robbinsii) Fern pondweed, (Potamogeton 

praelongus) White-stem pondweed 

 

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

Species:  (Vallisneria americana) Wild celery  

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

Collected/Identified by:  Bradley W. Morris Col . #:  BWM-2009-022 

Habitat/Distribution:   Found in almost any bottom conditions, but grows best in 

sandy to sand/muck bottoms in 0.5-1.5 meters of water.      

Common Associates:  (Clasping-leaf pondweed, (Potamogeton gramineus) Variable 

pondweed, (Chara sp.) Muskgrass 
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  Appendix VII:  Point Intercept Plant Species Distribution Maps   
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