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Summary of the 2017 search: Volunteer searchers from the Lake John Association, including
2 from Blue Water Science, surveyed 2 public accesses on June 22, 2017 (Figure 1), and spent
a total of 20 search hours (Table 1). No starry stonewort was observed at either location.

Table 1. Individual site data for the starry stonewort search on June 22, 2017.
1. Public Access
South Side

Representative Rake
Sampling and Diving

SSW

10 sites and over 200 rake

No SSW found

samples on 2 acres
2. Public Access
North Side

Chara

Coontail

Bottom
Conditions

Present at

Present but

Organic sediments

light densities

light

with some sand

Coontail

Bottom
Conditions

Not observed

Mostly sand and

Diving and Rake
Sampling

SSW

Chara

Diving over an area of

No SSW found

moderate to

Present at
0.8 acres

heavy densities

Figure 1. [left] Location of the search sites.
[right] Lake John volunteers.
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silty-sand

Figure 2a. [left] Starry stonewort identification page from the University of Minnesota Aquatic
Invasive Species Research Center (MAISRC).
[left] Chara from Lake John, collected on June 22, 2017. Chara looks somewhat like starry
stonewort.

Starry stonewort looks a lot like some growth
forms of chara (Figure 2). Starry stonewort was
not observed in Lake John on the June 22, 2017
search.
The north side public access of Lake John has
sandy sediments and chara is more abundant
compared to the south side public access where
sediments are more organic and softer.

Figure 2b. Chara identification page from the MAISRC.
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Typical Chara Characteristics in Lake John

Figure 3. Chara, a macro-algae is present in many lakes throughout Minnesota. It is closely
related to starry stonewort, another macro-algae. One distinguishing feature of chara is a
distinctive musty odor. Another common name for chara is muskgrass.
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Representative Aquatic Plants in Lake John

Cabbage

Chara

Curlyleaf pondweed

Elodea

Northern watermilfoil

Water celery

Figure 4. Typical lake conditions in Lake John.
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Representative Zebra Mussel Conditions in Lake John

Figure 5. Typical lake conditions in Lake John.
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Rapid Response Plan for Starry Stonewort
Starry stonewort has not been found in Lake John as of June 22, 2017. A rapid response plan,
shown in Table 2, has a number of steps.

Table 2. Tasks and assignments for an early detection and rapid response program for Lake John,
Wright County, Minnesota.
Lake John Volunteers
Lake Assoc.

Wright
County

MnDNR

Others

Treatment
Contractor

BWS

1. Early Detection
1.1. Create website information.

X

1.2. Designate contact person.

X

1.3. Conduct training session for
volunteer searchers.

Jun

1.4. Conduct monthly targeted
searches (Apr-Oct).

X

1.5. Press release if SSW is found.

X

Jun

Jun
X
X

2. Rapid Response Assessment
2.1. Conduct an initial exploratory
search after the first report of a
starry stonewort observation.

X

2.2. Organize and train lake
resident searchers for a full search
effort.

X

2.3. Conduct an expanded targeted
search with diving (if needed).

X

X

X
X

X

X

3. Rapid Response Action
3.1. Meet to determine treatment
options.

X

X

X

X

3.2. Close public access, if
necessary.

X

X

X

X

3.3. Treat area with copper sulfate.

X

X

3.4. Evaluate treatment.
3.5. Report all findings and results.

X

X

X

X

X

X

Figure 6. Rapid response assessment for z ebra
mussels in Christmas Lake in 2014. Some of the same
approaches are used for starry stonewort.
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APPENDIX
Locations of Zebra Mussels Found in Lake John in 2015
A zebra mussel search on September 26, 2015 by Lake John volunteers found zebra mussels
at 6 locations (Figure A1). Multiple zebra mussels were found at Locations 4 and 5. Zebra
mussels were found at three additional sites as docks and boatlifts were removed for the
season (Sites 7, 8, and 9) (Figure A1). Over 70 zebra mussels were found from these
locations. Zebra mussels sizes ranged from 4 to 23 mm in length.

Figure A1. Zebra mussels were found at 6 locations on September 26, 2015 (orange and black
dots) by Lake John volunteers and Blue Water Science. A few days later lake residents reported
additional zebra mussel observations with boatlift and dock removal at sites 7 (no mussels), 8 (2
mussels), and 9.
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Lake John Zebra Mussel in 2015
Both juvenile and adult zebra mussels were found during the Lake John zebra mussel search
on September 26, 2015 (Figure A2). Sizes ranged from 4 mm to 23 mm.

Figure A2. Zebra mussel sizes in Lake John, collected on September 26, 2015.

Figure A3. Zebra mussel on a concrete block from the rocky point (Location 2).
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Zebra Mussel Eradication Index in 2015
Ten criteria are considered when evaluating a potential success of conducting a zebra mussel
eradication treatment. Points are assigned on a scale from 0 to 100 for each criterion. Points
are added up and the higher the score, the higher the probability for a successful eradication.
Christmas Lake is used as a reference lake. Christmas Lake, Hennepin County, had an
eradication treatment in April of 2015. The most recent check in October of 2015 did not
observe any zebra mussels. The Zebra Mussel Eradication Index score for Christmas Lake
was 810. When index scores are less than 800 the probability of a successful eradication
attempt diminishes.
The Lake John index score of 390 is low enough to indicate that an eradication attempt has a
very low probability to succeed. For example, Criterion 4 indicates zebra mussels are likely well
established in Lake John and eradication is not a feasible option.

Lake John Zebra Mussel Index Scores
Criteria

Scores for the Zebra Mussel Eradication Index
Poor
0 - 30

1. Minimum of 30 hours and 7,000 objects checked
monthly in early detection surveys. Plate or tube samplers
should be deployed and checked monthly.
2. Monthly early detection inspections indicate zebra
mussels came into the lake within a month. Alternatively,
there is specific knowledge of a recent introduction on an
object (for example recent installation of a used boatlift
with zebra mussels).
3. Rapid response assessment involves up to 90 hours of
additional searching and 20,000 objects should be
checked.
4. Zebra mussels are found at 1 or 2 sites. If three sites
or more are found the probability of eradication decreases.
5. Zebra mussels should be immature. It has to be
assumed immature zebra mussels were introduced on
objects detached and reattached to new objects.
Presence of mature zebra mussels indicates the
probability of ongoing spawning.
6. Individual mature zebra mussels should be separated
by distance. If two or more mature zebra mussels are
found in close proximity successful spawning is likely to
have occurred and dispersal of veligers and juveniles may
be widespread but undetected.
7. Wave action on containment barriers along open
stretches of shoreline causes leakage of treatment water
and dilution by lake water reducing the chemical
concentration of the toxic agent within the containment
area. It is best if the containment area is in a secluded
location such as a bay or a cove.
8. Treatment area should be at least 3 times larger than
known area of distribution at a site. A total area greater
than 10 acres will be difficult to administer.
9. The probability of reintroduction should be low. Is the
public access gated, are inspectors present from sunup to
sundown, etc? Also do nearby lakes have zebra
mussels?
10. The smaller the lake the better. The odds of a
successful eradication for lakes greater than 300 acres in
size is low.

Fair
30 - 60

Excellent
60 - 100

50
(tube samplers)
50
(initially found on a
tube sampler)
60
(18 hours, 4300
objects checked)
0
(7 sites)
40
(mostly juveniles,
several adults
present. Appears
juveniles are a result
of in-lake spawning.)
60
(individual mature
zebra mussels found
at several sites)

30
(open shorelines)

20
(estimate of 30 acres
of treatment)
20
(Clearwater has
zebra mussels)
50
(391 acres)

Total Score

390
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Zebra Mussel Suitability Criteria for Lake John in 2015
Zebra mussels are present in Lake John. One of many questions is what kind of a population
will they produce. Based on available data it appears conditions are favorable for moderate
growth initially (Table 3). After a few years, algal concentrations could be reduced due to filter
feeding of zebra mussels, and zebra mussel growth would likely be food limited and would then
decrease in abundance.

Table 3. Zebra mussel suitability criteria for Lake John.
Little Potential
for Adult Survival

Little Potential
for Larval
Development

Moderate
(survivable, but
will not flourish)

High
(favorable for
optimal growth)

Shell Formation Factors
Calcium
(mg/l)

Lake John
Mackie and Claudi
2010*

pH

8 - 15

15 - 30

<7.0 or >9.5

7.0 - 7.8 or 9.0 9.5

7.8 - 8.2 or 8.8 9.0

8.2 - 8.8
159
(9.26.15)

<30

30 - 55

55 - 100

Lake John
Mackie and Claudi
2010

>30
8.4
(9.26.15)

Lake John
Mackie and Claudi
2010

Conductivity
(umhos)

<8

Lake John
Mackie and Claudi
2010

Alkalinity
(as mg CaCO3/l)

42.3
(9.26.15)

100 - 280
360
(9.26.15)

<30

30 - 60

60 - 110

>110

Food Factors
Chlorophyll a (ug/l)
(May-Sept)

Lake John
Mackie and Claudi
2010

Secchi depth
(m)
(May-Sept)

Total phosphorus
(ug/l)
(May-Sept)

6
(2012-2014 avg)
<2.5 or >25

2.0 - 2.5 or 20 - 25

8 - 20

Lake John
Mackie and Claudi
2010

2.1
(10-year avg)
<1 or >8

1 - 2 or 6 - 8

Lake John
Mackie and Claudi
2010

2.5 - 8

4-6

2-4

24
(2012-2014 avg)
<5 or >50

5 - 10 or 35 - 50

10 - 25

25 - 35

Substrate Factors (Dissolved oxygen and sediment composition)
Dissolved oxygen
(mg/l)

Lake John
(2014)
Mackie and Claudi
2010

greater than 6 m

3-6m

0-3m

<3 mg/l

3 - 7 mg/l

7 - 8 mg/l

>8 mg/l

Bottom substrate
24%
70%
6%
(in the ZM
Lake John
soft muck with no hard objects
muck, silt, sand
rock or wood
growing zone)
*Mackie, G.L. and R. Claudi. 2010. Monitoring and control of macrofouling mollusks in fresh water systems. Second Edition.
CRC Press, Boca Raton, FL.
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Some of the Searchers and Some of the Items Investigated
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