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Zebra mussels were discovered in Lake Minnetonka on July 27, 2010. Quickly, MCWD and the
Minnesota Department of Natural Resources (MN DNR) worked together to rapidly assess the
distribution of the invasive species throughout the lake. The rapid assessment indicated that the
northeast portion of the lake was where zebra mussels had begun colonization. In late September
of 2010, MCWD partnered with several organizations (Blue Water Science, Tonka Bay Marina,
and Lake Minnetonka Association) and multiple volunteers, in conducting an enhanced
assessment on the northeast portion of the lake. Results indicated a high occurrence of zebra
mussels at Spirit Island and Big Island.
Early 2011, MCWD staff and Blue Water Science designed a three-year zebra mussel study for
Lake Minnetonka that will document the extent of the zebra mussel infestation throughout the
lake. This study will provide baseline information for scientists and watershed managers to better
understand and manage the spread of this invasive species.

A summary of the tasks completed in 2011 is provided.
1. The zebra mussel study was implemented by placing two samplers at 32 sites around Lake
Minnetonka (Figure 1 and 2). One sampler was checked monthly for zebra mussels. Any
zebra mussels found were counted and collected, and afterwards the sampler was cleaned and
returned to the site. The other sampler was left for an end of year check when a full season of
undisturbed growth could be assessed. The samplers were deployed on May 27th, 31st, June
2nd, 3rd, and 8th.
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Figure 1. Images of a zebra mussel sampler that has been deployed on Lake Minnetonka.

Figure 2. Map of the zebra mussel sampler locations on Lake Minnetonka in 2011.

2. Phytoplankton and zooplankton samples were collected at eleven sites throughout Lake
Minnetonka from April to October. The plankton community serves as the base of the food
web in lakes. These results will indicate how zebra mussels, through filter feeding, may be
changing the plankton community in the lake.
3. Water quality samples (total phosphorus, chlorophyll-a) and Secchi disk readings were
collected at 27 sites throughout Lake Minnetonka on a bi-weekly basis from April to
October. Secchi disk depth readings should improve throughout the lake as the zebra mussels
effect the plankton community. Total phosphorus and chlorophyll-a results may also change
as the zebra mussels impact the lake.
4. June 27 – 30, 2011: The monthly sampler check occurred the last week in June. MCWD
staff quickly discovered the materials used to attach the samplers at a particular site had
failed. Cotton rope was used in 2010 to attach the cinder block samplers to the docks. There
was no reason to believe that the cotton rope looped through aluminum carabiners would not
work at attaching the plated samplers. The plated samplers, however, were constantly
moving with wave action and frayed the rope. The cotton rope was removed and the samplers
were attached directly to the buoy chain with aluminum carabiners. The conditions of the
monthly and seasonal samplers throughout the summer at each location are listed in
Appendix 1A and 1B.
The results from June indicate the distribution of zebra mussels may be more wide spread
throughout Lake Minnetonka than previously thought. Zebra mussels were found throughout
the eastern part of the lake, matching 2010’s discoveries; however, by late June 2011, zebra
mussels were found in the following bays: Lafayette Bay, Spring Park Bay, Howards Point,
South Upper Lake, West Upper Lake, Cooks Bay, Maxwell Bay, West Arm and North Arm.
The sampler locations at Cooks Bay, West Arm, Big Island North, Bracketts Point, Gideon
Bay, St. Louis Bay, Carsons Bay, and the location adjacent to the Grays Bay Dam indicate
densities ranging between 501 mussels per m2 to 4867 mussels per m2. Carsons Bay monthly
sampler had the highest zebra mussel densities by late June (Figure 3).

Figure 3. A map of the monthly zebra mussel densities (number of mussels per m2)
throughout Lake Minnetonka recorded in late June 2011.
5. July 8, 2011: MCWD staff replaced 11 missing samplers at 8 sites on Lake Minnetonka.
While replacing the samplers, staff discovered the samplers considered attached at the end of
June were dissembling. The plates of a sampler were twisting in the wave action and
unscrewing the wing nuts. Staff double checked all the samplers on the lake and
implemented a double nut system to prevent the samplers from dissembling (Appendix 1A
and 1B). No zebra mussels were counted or collected at this time.
6. July 26 – 29, 2011: The second monthly sampler check occurred the last week in July.
MCWD staff discovered the aluminum carabiners were wearing due to friction from wave
action. Staff implemented polyester/nylon blend rope looped through aluminum or steel
carabiners. Steel carabiners were used to replace the aluminum carabiners at sites with higher
wave action. The polyester/nylon blend rope is normally used on boats or at marinas for wet
conditions (Appendix 1A and 1B).

The results from July indicate the distribution of zebra mussels became more prominent on
the eastern side of the lake. The majority of the samplers on the western side of the lake had
no zebra mussel growth by late July. Algal growth on the samplers may be a factor for the
lack of mussels present on the samplers throughout the western side of the lake. MCWD staff
has been collecting chlorophyll-a and phytoplankton data throughout the summer to support
or refute this hypothesis. The invasive mussel population densities decreased from late June
to late July at the sampler locations: Big Island North, Carsons Bay, Cooks Bay, Gideon Bay,
Spirit Island and Bracketts Point. Maxwell Bay and Big Island South sampler locations had
population densities that remained within the same density class from late June to late July.
Zebra mussel densities increased at the following sampler locations: Browns Bay, Wayzata
Bay site 2, St. Louis Bay, Robinsons Bay, Grays Bay and the location adjacent to Grays Bay
Dam. By late July, Robinsons Bay had the highest density estimated at 109,463 zebra
mussels per m2 (Figure 4).

Figure 4. A map of the monthly zebra mussel densities (number of mussels per m2)
throughout Lake Minnetonka recorded in late July 2011.

7. August 19, 2011: MCWD staff conducted a pre-check survey on four sites on Lake
Minnetonka to determine if the polyester/nylon rope had held up over the month. At all four
sites (known for high traffic or wave action): Wayzata 2, Spirit Island, Bracketts Point and
Big Island North – the polyester/nylon rope failed. Staff purchased heavy duty zip ties to
implement the following week.
8. August 22 – 25, 2011: The third monthly sampler check occurred the later part of August.
MCWD staff replaced failed rope system with heavy duty zip ties looped through either
aluminum or steel carabineers (Appendix 1A and 1B).
The distribution of zebra mussels in late August followed the same pattern as the previous
month. The majority of the samplers on the western side of the lake either had no zebra
mussel growth from late July to late August or the samplers had gone missing. Zebra mussel
densities decreased from late July to late August at the following sampler locations: Browns
Bay, St. Louis Bay, Carsons Bay, Robinsons Bay, Grays Bay, and the location adjacent to the
Grays Bay Dam. Sampler locations where the densities increased from late July to late
August were Big Island North, Bracketts Point, and Spirit Island. The highest zebra mussel
densities, ranging between 501 mussels per m2 to 1178 mussels per m2 by late August,
occurred at Bracketts Point, Robinsons Bay and Grays Bay. Bracketts Point had the highest
density estimated at 1178 zebra mussels per m2 (Figure 5).

Figure 5. A map of the monthly zebra mussel densities (number of mussels per m2)
throughout Lake Minnetonka recorded in late August 2011.
9. September 27 – 30, 2011: The fourth and final monthly sampler check occurred the last week
in September. The seasonal samplers that had not been lost were also collected at this time.
All the samplers were dissembled on the boat and bagged by plate for easier transport back to
the office. The samplers were labeled with plate and site identification. The following week
MCWD staff collected and counted zebra mussels on all of the sampler plates (Appendix 1A
and 1B).
The distribution of zebra mussels in late September continued to follow the same pattern as
the previous month. The majority of the samplers on the western side of the lake either had
no zebra mussel growth from late August to late September or the samplers had gone
missing. However, Maxwell Bay and Coffee Cove sampler locations had growth of the
invasive mussels. Zebra mussel densities decreased from late August to late September at
Grays Bay and Carman Bay. Sampler locations where the densities increased from late
August to late September were the following: Browns Bay, Spirit Island, Carsons Bay, Big

Island North, Gideon Bay and the location adjacent to the Grays Bay Dam. The sampler
location with the highest zebra mussel density by late September was Carsons Bay at 2624
mussels per m2 (Figure 6).

Figure 6. A map of the monthly zebra mussel densities (number of mussels per m2)
throughout Lake Minnetonka recorded in late September 2011.
The seasonal samplers’ results indicate the distribution of zebra mussels throughout Lake
Minnetonka is predominately on the eastern side of the lake. The majority of the seasonal
samplers on the western side of the lake either had no zebra mussel growth or had gone
missing. There were zebra mussels present at the sampler locations of Coffee Cove, Spring
Park Bay, Carman Bay and Crystal Bay, but the densities were low ranging between 1 zebra
mussel per m2 to 100 zebra mussels per m2. Zebra mussel populations were in greater
densities on the eastern side of the lake than on the western side of the lake. Densities
ranging between 501 mussels per m2 to 5,000 mussels per m2 occurred at Gideon Bay,
Bracketts Point, Browns Bay and the location adjacent to the Grays Bay Dam. The seasonal
sampler locations that had zebra mussel growth ranging within the second highest density

class occurred at Carsons Bay (12,632 mussels per m2) and Grays Bay (31,502 mussels per
m2). Robinsons Bay (94,030 mussels per m2) and Wayzata Bay (95,637 mussels per m2)
seasonal samplers had the highest zebra mussel densities. The Robinsons Bay seasonal
sampler had zebra mussel densities that were similar to densities that had occurred on the
monthly sampler in July (Figure 7).

Figure 7. A map of the seasonal zebra mussel densities (number of mussels per m2)
throughout Lake Minnetonka recorded in late September 2011.

10. MCWD staff is currently analyzing the results of the water quality data collected over the
summer and will begin analyzing the phytoplankton and zooplankton data upon delivery of
the results.

11. September - October 2011: MCWD staff worked with the MN DNR and the Lake
Minnetonka Conservation District to alert the Lake Minnetonka residents and the lake service
providers to check and report zebra mussel findings as they pulled boats and other
recreational equipment from the lake. The reports from residents and lake service providers
are currently being analyzed. These findings will hopefully create a more accurate map of the
distribution of the invasive species throughout Lake Minnetonka.

