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In 2010, zebra mussels were found in Lake Minnetonka and are currently widespread
throughout most of the lake. The Minnehaha Creek is connected to Lake Minnetonka by a dam
in Grays Bay that has various levels of outflow throughout the year, and is thus infested as well.
The MN DNR also lists Lake Hiawatha and Lake Nokomis as infested, although there have been
no reports of any zebra mussels found in those lakes yet.
Monitoring Efforts on Non-Infested Lakes
Since the discovery of zebra mussels in Lake Minnetonka in 2010, the MCWD has made an
effort to monitor non-infested lakes within the district for the presence or absence of zebra
mussels. In 2012, 9 lakes were monitored with one sampler (Figure 1) attached to a dock,
typically at the public boat launch or a homeowner’s dock if no public boat launch exists. There
were 2 lakes that did not have suitable conditions to place a sampler in, so various locations of
the shoreline were checked for zebra mussels by lifting up rocks, checking other hard
substrates, and looking at vegetation in the lake. The samplers were checked monthly by staff,
cleaned off and put back in the water. No zebra mussels were found in the non-infested lakes
monitored by the MCWD.
Also in 2012, the MCWD had great partnership in covering lakes within and around the MCWD.
A map showing all the water bodies monitored are shown in Figure 2. Three Rivers Park District
had a sampler in 3 lakes in the district, and 3 additional lakes outside the district. Minneapolis
Parks and Rec Board also used samplers to monitor 5 of their lakes and Carver County used
samplers to monitor 9 lakes, all outside the MCWD. All organizations used the same methods
as the MCWD. No zebra mussels were reported in any of the non-infested lakes monitored by
these organizations.

Figure 1. Image of zebra mussel samplers that were used for monitoring

Figure 2. All lakes monitored for zebra mussels in and around the MCWD

Minnehaha Creek Zebra Mussel Monitoring
The Minnehaha Creek is also monitored for zebra mussels each year as well. Various spots
throughout the creek are typically checked for the presence or absence by checking rocks and
other substrates in each area.
In 2011, the furthest point zebra mussels were found was at Plymouth Road. The 2012 rapid
assessment was performed on July 27th. Zebra Mussels were noted at many of the same
locations as 2011, but at lesser densities, likely due to high water levels in 2011. Staff found
zebra mussels a little further downstream than 2011, with the furthest point in 2012 being the
Big Willow Park area in Minnetonka (Figure 3.)

Figure 3. Results of the July 27th rapid assessment on the Minnehaha Creek
The MCWD also decided to put a sampler on the Minnehaha Creek in 2012 that could be
checked monthly for zebra mussels. This sampler was placed on a dock in the Mill Pond, just
upstream of the Browndale Dam (Figure 2). On the September 5th check of this sampler, staff
found 3 adult zebra mussels attached to the sampler. This prompted a closer look in the area
from Meadowbrook Lake to the Browndale Dam, and further downstream of the Browndale
Dam. There were no obvious reasons of why the zebra mussels didn’t attach to the sampler
until September, water levels were low and there were no big rainfalls to increase flow. On
September 7th, staff did a closer assessment of the creek starting just upstream of
Meadowbrook Lake and working downstream. No zebra mussels were found upstream of
Meadowbrook Lake nor in the lake itself, however they were found just downstream of
Meadowbrook Lake. Two zebra mussels were found just prior to Yosemite Ave, right
underneath a railroad bridge (Figure 4). Both mussels were found alone, and attached to
separate pieces of floating wood (Figure 5). It would appear that zebra mussels are moving
downstream in the creek relatively easy via hitchhiking on floating wood or debris. Also, from
the Hwy 100 Bridge to Browndale Dam, two more zebra mussels were found attached to rocks.
It appears zebra mussels are definitely present in this area, but sparse.

Figure 4. Known locations of Zebra Mussels in the Minnehaha Creek as of September 7, 2012.
Overall, it would appear that many areas of the Minnehaha Creek lack hard substrate for the
zebra mussels to attach, but they are attaching to floating wood and moving downstream
quicker, which is a concern for downstream lakes. Most of the zebra mussels found in the
creek are adults (Figure 6) and it is unknown if they are able to reproduce in the creek or even
survive the winter. It is likely that the majority of the zebra mussel population in the creek are
seasonal populations, meaning that most probably die in the winter due to lack of dissolved
oxygen and areas of the creek freezing solid, but are then repopulated in the spring when the
Grays Bay Dam opens up and water levels become higher.

Figure 5. Zebra Mussels attached to floating wood in the Minnehaha Creek

Figure 6. Adult Zebra Mussels attached to rocks in Minnehaha Creek
The plan for 2013 on the Minnehaha Creek will be to:
 Assess the 2012 population in the spring of 2013
 Monitor water levels in the creek & zebra mussel movement
 Monthly checks downstream from Browndale Dam

Lake Minnetonka Zebra Mussel Study
In 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.
It will also assess changes in water quality and the algal communities in the lake pre and post
zebra mussels. This study will provide baseline information for scientists and watershed
managers to better understand and manage the spread of this invasive.
Year 2 of 3 - There were 30 samplers placed on the lake this year, compared to 32 in 2011. Two
sites were eliminated due to issues of the samplers staying attached in a couple high traffic
areas. Also new for 2012, staff took Chlorophyll a samples from the samplers along with
periphyton samples to monitor changes in the algal community. Water samples were also
analyzed by the DNR for the number of veligers present. All this data will be analyzed once we
receive the information from the lab.
Sampler Issues in 2011 vs. 2012
 In 2011, there were many issues with the samplers staying attached to the buoys, many
were found on the lake bottom. This makes the data somewhat difficult to compare
since the zebra mussels that typically attach when the sampler is on the bottom are
adults, while the ones that attach when hung from the buoys are typically young of year
juvenile mussels.
 In 2012, we had a few samplers become detached from the buoys in May, but quickly
resolved the problem and had very limited issues the rest of the season.
Data Issues in 2011 vs. 2012
 2011 – It was determined early in 2012 that some of the 2011 data may be inaccurate
due to some non-zebra mussels being counted in June of 2011. It is unknown what
these non-zebra mussels were, but they were confirmed not to be zebra mussels by the
DNR.
 2011 – Many samplers were found on the bottom of the lake, thus resulting in more
adult zebra mussels attached to samplers.
 2012 – The non-zebra mussel organisms were not counted, staff were more
knowledgeable of the different life stages of zebra mussels and what they looked like at
each life stage.
 2012 – Nearly all samplers stayed attached to the buoys all year, providing in young of
year (~1mm) attaching to sampler plates, giving a good representation of reproduction
in the lake.

Monthly Samplers

Discussion – The May sampler check resulted in finding a handful of samplers lying on the lake
bottom, denoted by the “X”. The high density areas were also areas where the samplers were
on the lake bottom, so these were likely adult zebra mussels that have been there for a number
of years. No zebra mussels were found on samplers on the west side of the lake except for
Carmans Bay; however that sampler was on the bottom. So if you are looking at where
reproduction started for the 2012 season, it appears to be on the east side of the lake which
also has had historically higher densities of zebra mussels.

Mix of young of year and adult zebra mussels Zebra Mussels congregating around the middle of plate

Discussion – Only one sampler was found on the lake bottom in June, so it would appear staff
successfully resolved the issue of samplers falling off the buoys. The June results are more
representational of the young of year zebra mussels since nearly all of the samplers stayed
attached. The areas from Spirit Island to Browns Bay, down to Robinsons Bay and St. Louis had
the highest density of zebra mussels in the month of June. A few more areas going westward
had zebra mussels attached in June compared to May, but these were still at low densities.

Zebra Mussels did not seem to attach with heavy algae growth, which may affect the numbers.
More algae growth was noticed in 2012, its unknown if the zebra mussels are contributing to more algae
in the lake.

Discussion – The July check resulted in finding two samplers on the lake bottom and one
sampler was missing. These results show the density in Robinson’s Bay and St. Louis Bay peak
at very high densities, while Wayzata Bay increased and Browns Bay remained high as well.
More sites on the west side of the lake continue to get more young of year zebra mussels
attached, but at low densities still.

Young of year zebra mussels ~1mm in size

Adult zebra mussels attached to native mussel

Discussion – In August, the samplers with the highest densities were in Wayzata Bay and Crystal
Bay. Many other areas on the east side of the lake had higher densities as well, and more sites
on the west side of the lake also had some high densities. August seemed to be the month with
the most wide-spread level of young of year zebra mussels in the lake.

More young of year zebra mussels

Discussion – As you can see from the map, there were less zebra mussels found on the samplers
by September. Cooler water temperatures have seemed to decrease zebra mussel
reproduction in the lake. There was still a mid-level of densities on the east side, but some
areas that had zebra mussels in the west side in August did not have them in September. The
sampler in Coffee Cove seemed to peak with its highest density in the month of September.

Seasonal Samplers

Discussion – The seasonal samplers were left out all year, so they are comprised of zebra
mussels attaching from May – September. A few of these samplers were on the bottom, but
seem to be somewhat representational with other samplers in its area. The sampler with the
highest density was in Crystal Bay, with many areas in the eastern side of the lake with
consistently high densities. This map shows the distribution of zebra mussels to be very
widespread throughout the lake, with only the Halsted Bay sampler to have no zebra mussels
the whole season in 2012.

How does 2012 compare to 2011?

Discussion – Unfortunately, there were a lot of missing seasonal samplers in 2011, but overall
this map shows a smaller distribution of zebra mussels lake-wide. Not counting the missing
samplers, only Spring Park Bay, Coffee Cove and Crystal Bay appeared to have zebra mussels
attached to the seasonal samplers on the west side of the lake. You can see the density of
Crystal Bay in 2011 was in the range of 1 – 100 zebra mussels/m^2, while in 2012 they were in
the range of 50,001 – 61,149 which is a huge increase from 2011. Many sites in the east side
had high densities of zebra mussels, with Robinsons Bay and Wayzata Bay having the highest
densities. In 2012, you will find a high density of zebra mussels throughout the eastern half of
the lake, with densities starting to increase in the western half of Lake Minnetonka. Overall, the
zebra mussel population in Lake Minnetonka is increasing and spreading to other areas of the
lake which did not have noticeable populations in the past couple years.

Lake Minnetonka Zebra Mussel Veliger Data
Water samples from 13 sites on Lake Minnetonka were analyzed for the presence of zebra
mussel veligers, which is the microscopic larval life stage of zebra mussels. Samples were taken
by MCWD staff using a vertical tow method with a 13 cm diameter, 80 micron Wisconsin
plankton net. Preserved samples were sent to Gary Montz at the MN DNR, who analyzed the
samples and sent the results to the MCWD. This was provided in-kind in 2012 by the DNR.
Zebra mussel density is typically measured by the # veligers/Liter. This represents, in theory, the
number of veligers that you could find at a particular site if you took a liter of water from the
lake. However, veligers are not necessarily distributed evenly throughout the water column; they
very well may be concentrated in one section of the water column. Veligers are also easily
moved around by water current, wind and waves. So this density is only a relative density, and
should not be used to extrapolate to certain bays. Ultimately, the density of veligers gives a
relative picture of zebra mussel reproduction in Lake Minnetonka.
Site Comparison of Zebra Mussel Veligers 2011 – 2012

Halsteds Bay
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5
2011

2

2012

1.5
1
0.5

0.01

0

Discussion: No zebra mussel veligers were detected in 2011, and only a very low density was
found at the end of august/early September in 2012 at a density of 0.01 veligers per Liter.

West Upper Lake
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5
2011

2

2012

1.5
1
0.5
0

Discussion: No veligers were detected at the West Upper sample point in 2011 and 2012.

Smithtown Bay
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5
2011

2

2012

1.5
1
0.5

0.01

0.01

0

Discussion: In 2011, no veligers were detected at the Smithtown Bay sample point. In 2012,
they were found at very low densities from late July to early September.

West Arm
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5
2011

2

2012

1.5
1
0.08

0.5

0.02

0.01

0

Discussion: In 2011, veligers were detected at a very low density from late July to early
August, while in 2012 they were found at low densities in late June/early July and again in late
August/early September.

Carmens Bay
5
4.5

Veliger Density (#/Liter)

4
3.5
3
2.5
2011

2

2012

1.5
1
0.5

0.21
0.01

0.01

0.05

0

Discussion: Very low densities of zebra mussels were found in late June/early July in 2011 and
in late May /early June of 2012 as well as late July to early September of 2012.

Crystal Bay
5

Veliger Density (#/Liter)

4.5
4

3.5
3

2.66

2.5
2011

2

2012

1.5
1

0.5

0.64
0.09

0.59
0.01

0.08

0.28

0

Discussion: In Crystal Bay, veligers were detected in 2011 starting in late July and extending
through early October, although they were at very low densities. In 2012, you can see veligers
first appearing in late May/early June, peaking in late July/early August, and decreasing until late
September/early October where no veligers were found. This peak in veligers in late July/early
August also seems to coincide in peak density of juvenile zebra mussels attached to the sampler
plate in Crystal Bay during the August sampling period.

Lower Lake South
5
4.5

Veliger Density (#/Liter)

4
3.5
3
2.5
2011
2

2012

1.53

1.5
1
0.5
0

0.04

0.17

0.22
0.02

0.21

0.14

0.08

Discussion:
In 2011, a low density of veligers were found starting in late June/early July and extended
through the last sampling period in late October, where no zebra mussels were found. In 2012,
veligers were first noted in late May/early June, peaked in late June/early July, and decreased at
each monthly sampling period until the last one in late September/early October, where no
veligers were detected.

Lower Lake North
5

4.82

4.5

Veliger Density (#/Liter)

4
3.5
3
2.5
2

2011

1.95

2012

1.5

1.09

1
0.5
0

0.47

0.42
0.12

0.3

0.67
0.01

Discussion: The Lower Lake North sampling point experienced higher veliger densities overall
compared to other sampling sites; however they are still relatively low densities. In 2011,
veligers were first detected in late June/early July, dropped slightly in late July/early August, and
climbed each monthly sampling period until the density peaked in late September/early October.
No veligers were detected in the late October sampling period. In 2012, veligers were first
detected in late May/early June, and peaked in late June/early July at 4.82 veligers per Liter, and
then decreased each sampling period until late September/early October.

St. Albans Bay
5
4.5

Veliger Density (#/Liter)

4
3.5
3
2.5
2011
2

2012

1.5
1
0.5

0.04

0.04

0.01

0

Discussion: No veligers were detected in St. Albans Bay sampling point in 2011. In 2012, they
were found at very low densities in late June/early July and late August through early October.

Wayzata Bay
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5

2011

2

1.47

1.5
1
0.5

0.54
0.1
0.3

0

0.6

0.5

2012
0.86

0.01

Discussion: Wayzata Bay has been known to have a high density of adult zebra mussels, and
thus there appears to be consistent densities of veligers, although low, during the summer
months. In 2011, veligers were detected in late June/early July and were present until late
September/early October. Densities peaked in 2011 at 1.47 veligers per Liter during the late
August/early September sampling period. In 2012, veligers were first detected in late
May/early June, and were present until late August/early September.

Grays Bay
5

Veliger Density (#/Liter)

4.5
4
3.5
3
2.5

2011

2

2012

1.5

0.8

1
0.5
0

0.52

0.28
0.64

0.44
0.06

Discussion: In 2011, veligers were detected in Grays Bay in late June/early July, then were not
found again until late September/early October. 2012 was more consistent with veligers being
present from late May/early June and until late August/Early September.

Underwater Photos Taken in 2012 by MCWD staff

Sampler attached to buoy chain

Zebra mussels starting to attach to a cement weight

Cement weight covered in Zebra Mussels

Aquatic Plants covered in zebra mussels

Lost mitten with zebra mussels attached

