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INTRODUCTION:
Long Trade Lake (WBIC 2640500) is a 150 acre drainage lake in northwest/north-central
Polk County, Wisconsin in the Town of Laketown (T36N R18W S4 SE NE). It reaches a
maximum depth of 13ft in two spots in the south basin and has an average depth of
approximately 8ft. Long Trade Lake is eutrophic bordering on hypereutrophic in nature
with very poor water clarity. From 1986 to 2009, summer Secchi readings have ranged
from 1.2-3.0ft with an average of 2.1ft (WDNR 2011). The bottom substrate is primarily
sand and gravel in the main basin with organic muck in sheltered bays (Miller et al. 1965).

Figure 1: Long Trade Lake Aerial Photo
In 1995, the Wisconsin Department of Natural Resources (WDNR) identified the presence
of Hybrid water milfoil – a cross between Northern and Eurasian water milfoils
(Myriophyllum sibiricum X Myriophyllum spicatum) in Long Trade Lake. However, a
2006 WDNR point intercept survey turned up no milfoil of any kind in the lake. Recently,
milfoil that morphologically looks like and grows like Eurasian water milfoil (EWM) has
taken over most of the lake’s littoral areas. In 2011, the Round-Trade Lake Improvement
Association, Inc. (RTLIA) decided to explore active management of the infestation and
took the first steps to develop an Aquatic Plant Management Plan (APMP) to guide any
future management. As the lake also has Curly-leaf pondweed (CLP) (Potamogeton
crispus), another exotic invasive species, the RTLIA, Short, Elliot, Hendrickson, Inc.
(SEH), and the WDNR commissioned CLP Point Intercept and Bed Mapping surveys
prior to finalizing the lake’s APMP. Using the WDNR statewide guidelines for
conducting systematic point intercept macrophyte surveys, we sampled the lake’s CLP on
May 1, and mapped the lake’s CLP beds on May 16, 2012. The goals of these surveys
were to determine the extent and density of the lake’s early season CLP infestation and to
delineate the total acreage covered by CLP. This report represents the summary analysis
of the data collected during these surveys, and it will be used by SEH to help develop an
appropriate APMP with and for the RTLIA as they work to manage their resource moving
forward.

METHODS:
1

Curly-leaf pondweed Density Survey:
Using a standard formula that takes into account the shoreline shape and distance, water
clarity, depth and total acreage, Michelle Nault (WDNR) generated a 376 point sampling
grid for Long Trade Lake (Appendix I). Using this grid, we completed a density survey
where we recorded the level of CLP at each point in the lake’s littoral zone. We located
each survey point using a handheld mapping GPS unit (Garmin 76CSx) and used a rake to
sample an approximately 2.5ft section of the bottom. When found in the rake, CLP was
assigned a value of 1-3 as an estimation of abundance (Figure 2). We also documented
visual sightings of CLP within six feet of the sample point. Although not the target of this
survey, we recorded EWM in a similar manner to further assist in understanding EWM’s
early season distribution and density on the lake. In addition to plant data, we recorded
the lake depth using a hand held sonar (Vexilar LPS-1) and the bottom substrate (bottom
type) when we could see it or reliably determine it with the rake.

Figure 2: Rake Fullness Ratings (UWEX, 2010)
CLP Bed Mapping Survey:
Following the density survey, we used the resulting map coupled with a meandering
shoreline survey to locate and map all significant beds of CLP on Long Trade Lake. We
defined a bed based on the following two criteria: CLP plants made up greater than 50%
of all aquatic plants in the area, and the CLP had canopied at the surface or was close
enough to the surface that it would likely interfere with normal boat traffic.
Using a GPS unit, we recorded a string of waypoints that circled around the edges of the
beds. We then uploaded these points into ArcMap 9.3.1, created bed shapefiles using the
WDNR’s Forestry Tools Extension, and determined the total acreage of the bed to the
nearest hundredth of an acre.

RESULTS AND DISCUSSION:

2

Curly-leaf pondweed Density Survey:
We visited all 376 points on the lake and recorded depth data to help formulate the most
accurate bathymetric map possible (Figure 3) (Appendix III). The lake’s southern basin at
the river inlet was an uneven bowl with a shallow bay on the southeast end that gradually
dropped off into a 12ft+ flat on the northeast end. We also located a small rock hump that
topped out at 8ft almost directly in the center of the basin. Moving northward, the lake
narrowed becoming a steep-sided trench running southwest to northeast that was generally
10ft in depth. Shallow bays that bottomed out in 7ft of water were found west of the pinch
point north of the south basin, at the east side public boat landing, directly west of the boat
landing, and in the northwest corner of the lake. In the lake’s outlet channel, water depths
never topped 3ft although areas directly behind the dam were over 10ft.

Figure 3: Sample Points and Lake Depth
During the survey, we noted that the lake’s central and southern basins and numerous side
bays were dominated by organic and sandy muck (Figure 4). Lakewide, these substrates
were present at 94.2% of survey points. Scattered along the shoreline, on exposed points
and midlake humps, and at the river inlet, we documented smaller areas of sand (2.9%)
and rock (2.9%). Although the early spring littoral zone extended to 9ft (Figure 4), plant
growth in most parts of the lake ended abruptly at 8ft (Appendix III).
We found Curly-leaf pondweed in the rake at 93 locations (Figure 5) (Appendix IV). This
extrapolated to CLP being present in approximately 25% of the lake. Of these points, 46
had a rake fullness rating of 3 and another 16 rated a 2 indicating 32% of the lake had a
significant infestation. Although found throughout the littoral zone, CLP achieved its
highest densities in the lake’s sheltered bays over thick organic muck bottoms in water 26ft deep.
3

EWM was comparatively rare being found in the rake at 27 points and recorded as a visual
at four additional points. In general, CLP seemed to be excluding EWM throughout most
of the lake during the early growing season. The exception to this was in nutrient poor
sandy/rocky areas where EWM seemed to have a competitive advantage (Figure 5)
(Appendix IV).

Figure 4: Bottom Substrate and Littoral Zone

Figure 5: CLP and EWM Distribution and Density – May 1, 2012
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CLP Bed Mapping Survey:

On May 16th, we found that most of the lake’s littoral zone was dominated by canopied
beds of Curly-leaf pondweed with scattered patches of Eurasian water milfoil mixed in.
Native plants were comparatively rare with the exception of Coontail (Ceratophyllum
demersum) and White water lily (Nymphaea odorata) although these two species were
largely restricted to water <3ft deep (Table 1) (Figure 6) (Appendix V). Based on
differences in CLP density, we divided the lake into 10 separate beds. Collectively, they
covered 33.09 acres or 22.1% of the lake’s 150 total acres. Two additional beds in the
lake outlet channel and “pond” behind the dam brought the total acreage to 38.60.
Fortunately, most of the beds that were adjacent to residences were relatively narrow.
Although an inconvenience, most property owners likely would require no more than one
or two prop clears to access open water.

Table 1: CLP Bed Summary
Long Trade Lake, Polk Co. May 16, 2012
Bed Number

Acreage

Mean Rake Fullness

1

4.58

3

2

1.43

1-3

3

3.26

2-3

4

13.06

3

5

0.20

1-2

6

0.62

2-3

7

2.93

1-3

8

3.28

3

9

0.40

1-3

10

3.33

3

11

2.99

1-3

12

2.52

1-3

Total Acres

38.60
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Figure 6: Long Trade Lake CLP Beds – May 16, 2012
Description of CLP Beds:
Bed 1 – Dominating the north shoreline and the northwest bay, Bed 1 was canopied
throughout. Along the north shore, plants were mixed with EWM and extended all the
way to the shoreline. In the bay, it was nearly monotypic on the outer edge, but mixed
with Coontail and White water lily on the inner edge before disappearing all together in
water <2ft deep (Figure 7).

Figure 7: Bed 1 - Northwest Bay
Bed 2 – This area barely qualified as a bed as there were a few native plants and moderate
amounts of EWM mixed in. Although only intermittently canopied, CLP still made up
over 50% of plants.
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Bed 3 – Running along the western shoreline, Bed 3 was relatively high density, canopied,
and frequently mixed with EWM. In the bay west of the public boat landing, prop trails
from residents crisscrossed the bed.
Bed 4 – This bed was nearly monotypic, incredibly dense, and canopied throughout.
Extending all the way to the river inlet, it was the biggest bed on the lake. Fortunately,
there were few residences along the widest areas of the bed (Figure 8).

Figure 8: Bed 4 - Western Shoreline and the Southwest Bay
Bed 5 – Covering only 0.20 acres, Bed 5 was the smallest in the lake. Sandwiched
between the sand delta from the river inlet and the secondary inlet, the bed was canopied,
but not particularly dense. There were also more high value natives species in this area
than in any other part of the lake.
Beds 6 – Bed 6 was extremely dense on the outer edge, but somewhat fragmented on the
inner side. This was especially true near the Cattail (Typha latifolia) beds northeast of the
secondary river inlet.
Bed 7 – This bed was canopied throughout, extremely dense along the shoreline (Figure
9), and was likely a navigation issue for local residents. On the outer edge, in water 4-5ft
deep, EWM was regularly encountered mixed in with the CLP.
Bed 8 – Bed 8 was established out from the north point of the south basin and extended
around the point and down the shoreline to the northwest. The area was nearly monotypic,
canopied throughout, required residents to power through it to access their docks, and
forced boats in open water to navigate around it (Figure 9).
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Figure 9: Beds 7 and 8 - Southeast Bay and North Point of South Basin
Bed 9 – This small bed covered an area where CLP was mixed with EWM. Densities
seemed to be lower due to the bottom being dominated by sand and rock which apparently
provided relatively poor habitat for growth. This was especially true near the shoreline
where overhanging willow trees also blocked out sunlight.
Bed 10 – Stretching from south of the boat landing to the lake outlet along the eastern
shore, the bed was especially dense and nearly monotypic throughout with the exception
of the bay directly south of the boat landing where CLP was mixed with White water
lilies. As this shoreline appears to be exclusively owned by the county, control of this
area may be a low priority as there are no residences in the area (Figure 10).
Beds 11 and 12 – CLP carpeted the outlet channel of the lake with the exception of a very
narrow open run down the middle (Figure 10). It also dominated the “pond” area behind
the dam in water between 2 and 7ft deep. As this area is essentially inaccessible to most
boats and is bordered by public lands and the road, control in this area is also likely low on
the priority list.

Figure 10: Beds 10-12 - Boat Landing and Entrance to the Lake Outlet
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Appendix I: Long Trade Lake Map with Survey Sample Points
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Appendix II: Vegetative Survey Data Sheet
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Observers for this lake: names and hours worked by each:
Lake:

Site
#

WBIC

Depth
(ft)

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

Rake
pole
(P)
or
rake
rope
(R)

Total
Rake
Fullness

EWM

CLP

1

2

3

4

County

5

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

13

6

7

8

9

10

11

12

13

Date:

14

15

16

17

18
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Appendix III: Habitat Variable Maps
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Appendix IV: May CLP and EWM Distribution and Density
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Appendix V: May CLP Bed Map
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