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Placing of rearing cups on Pelican Lake, MN



After 51 days of submersion 2014’s juveniles coat the surface
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Zebra mussels tend to cluster on the edge of the board towards the current
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ussel size: approx. 0.32 cm (0.125 inches) |
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Fishing Boat - Undrained Water suly 2014

 (Case 1:18.5 boat out of water July 25 - Cleaned, drained and
dried on site

— Then 250 mile travel home, boat sat overnight

— Remaining water in live well lines, and bilge systems (live
well tanks and boat hull were dry)

* 1.66 L (1.75 quarts)

e (Case 2:17.5" boat out of water - Cleaned, drained and dried
on site

— Sat overnight

— Minimal water left in live well/bilge system, considerably
more in hull

* 0.76 L (0.80 quarts)
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Figure 4. Zebra mussel veliger densities vear-round 2012-2013 in Pelican Lake.




Heat and Chlorination Experiments september 2014

Alec Lackmann & Dave Majkrzak 20-27 Sept 14



Heat Experiments

* Water Experiments:

a) Duration: 5 min at minimum 50 C (122 F)
* 2 rearing cupsin at 54.8 °C (129 °F) out at 50 °C (122 °F) '3
Complete mortality ( .

b) Duration: 3 min at 61 C (142 F)
e ZMsinat72.2°C (162 °F) out at 61.1 °C (142 °F)

Complete mortality

* Air Experiment

a) Duration: 5 min
* ZMs exposed to hot air between 50 - 60 °C (122-140 °F)

Complete mortality

Conclusion: Heat effective in short term

Also for quagga mussels (Comeau & Rainville 2011)
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Bleach Fact Sheet

TABLE 1.
Ounces (0z) of 5.25% chlorinated bleach needed to make (x) PPM for (y) volume water

Water Vol. 1 PPM 2 PPM 3 PPM 5PPM 50 PPM 100 PPM 200 PPM 2000 ppm

1oz 0.00002 0.00004 0.00006 0.00010 0.00095 0.0019 0.0038 .038
1 cup 0.00015 0.0003 0.00046 0.00076 0.0076 0.015 0.031 31
1 quart 0.00061 0.0012 0.0018 0.0031 0.031 0.061 0.12 1.2
1 gallon 0.0024 0.0049 0.0073 0.012 0.12 0.24 0.49 4.9
30 gallons 0.073 0.15 0.22 0.37 3.66 7.31 14.63 146.3

Common uses of bleach at (x) ppm

City water: 1-3 ppm

Treat swimming pool/hot tub: 1-5 ppm

Sanitize: 50-200 ppm

Disinfect: 500-2000 ppm

*To make drinking water safe from stream: 1 ppm

Alec Lackmann & Dave Majkrzak 8 Sept 14



Chlorination Experiments

* Bleach Experiment 1:

— 3 rearing cups placed in 500 ppm NaClO
— Cups in solution for 30, 60 and 120 minutes

— Result: 24 hours later very limited mortality (< 50%) for all time trials
— After 1 week: Mortality still low

Conclusion: Not Effective

Alec Lackmann & Dave Majkrzak 20-27 Sept 14
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24 hours after being submersed in 500
ppm NaClO for 120 min...
- r
...mussels of varying size still
alive

Siphons open,
‘ filter-feeding

b Lol
Checked 1 week later...still alive
v 3"' e



Chlorination Experiments

* Bleach Experiment 2:
— 3 rearing cups placed in 2000 ppm NaClO

— 1 cup placed for 60 min, 2 cups for 120 min

— Result: Very limited mortality (< 50%) 24 hours later

— Conclusion: Chlorine Not Effective in short term on

adolescents & adults

* Despite chlorine being effective in the long term (Khalanski M.
1994; Harrington et al. 1996; Rajagopal et al. 2001; Rajagopal et al. 2002)

However...

— According to the Massachusetts Interim ZM Action Plan

(2009) (Modified by the Minneapolis Parks and Recreation

Disinfection Procedures

Table 2. Zebra mussel disinfectants and usage guidelines for boats and equipment.

board with info from the MNDNR,2013)
— Our data would not support
this for adult ZMs
-Perhaps veliger susceptibility to bleach?
-Bottom line: Misleading

Alec Lackmann & Dave Majkrzak 27-28 Sept 14

Disinfectant

Concentration

Contact Time

Usage Guidelines, Safety Precautions,
Drawbacks

Vinegar

100%

20 min

—

Use appropriate personal protective
equipment (PPE) and caution. Stay
upwind of the spray. Is corrosive to
metal and toxic to fish at this
concentration, so thoroughly rinse with
tap water or water from the next lake or
river after disinfection. Ensure that
solution does not run-off directly into
waterways.

C

Chlorine

I —

200 ppm

Use appropnate PPE and caution. Stay
upwind of the spray. Is corrosive to
metal and rubber and toxic to fish at this
concentration, so neutralize with 800
ppm sodium thiosulfate and rinse
thoroughly with tap water or water from
the next lake or river. Ensure that
solution does not nn-off directly into
waterways.




Example 2

Very similar results in 2000 ppm NaClO
treatment (4x as concentrated)

Il:‘ >
Many survivors after being submerged
for 120 min including this one feeding

-

However, amphipods and
other invertebrates dead
&, after a few minutes
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Some other ZM Traits Experimentally Observed

e MObiIity of adult ZMs (Rajagopo et al. 2001; Rajagopo et al. 2002)
— Able to dislodge and re-attach their byssal threads

— Colonization patterns
* Clustering

* Evenness

— |Is there migration during winter?

 The strength of a ZM grip on its substrate?
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| Gap between
£ bottle and substrate
P J —~
“Crawler” Experiment (Adults are Mobile) “ s
Bottles in contact with the s
significantly more med

28 Dave Majkrzak & Alec
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. After 6.5 hours of submersion
" 7 ZMs (2 circled in red) had
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After 20 hours, at least 15 ZMs had
attached to the anchor, and 1 to the
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Can you see the
zebra mussels on
this anchor? &




Zebra mussels pegper the‘\
aquatic vegetatiof in
early September

But what about t
strength? W



Zebra mussel (0.36 grams)
supporting 10 times its own
weight with its byssal threads

- 0.15g
. additional
mussel

A~

Zebra mussel (0.23 grams)
supporting 24 times its
own weight with its byssal

Alec Lackmann & Dave Majkrzak 1 Sept 2014



4 An adult ZM(2.35 g) supports
a rock (358 g) 152 times its
own weight

Alec Lackmann & Dave Majkrzak 28 Sept 2014



Little Pelican ZM Info Sheet

1) Adult ZMs found on Big Pelican since 2009
2) Little Pelican, 0 adult ZMs found on any substrates from 2009-2013

3) Adult ZMs not found until 1 ZM in 2013 on a standard test plate in
Little Pelican

4) 2014: approximately 394 ZMs confirmed specimens on artificial
(docks lifts) surfaces

1st adult mussels on natural surface discovered 28 Sept 14
5

S

Vast majority have been discovered in weII-protected regions of
docks, lifts, etc.

ZMs on concrete dock base offitittie’P
;shere _ §ept 2014 Ofound from 2009—2013,1 f’




Conclusion: A total of only 10 zebra
s mussels colonized the apparatus (8

outside, 2 inside mesh)

Too small of a sample size, but...

8 of 10 mussels in nooks/crannies

Hypothesis: More mussels will colonize
the cups within the mesh than those
cups outside because of predation
pressure
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Anti-Predation Treatment

Deployed: 7 July 2014

Mesh to prevent large predators (e.g. Little Pelican
pumpkinseed sunfish, waterfowl,
etc.) from preying on the mussels

Dave Majkrzak & Alec Lackmann 5 July 2014
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‘Next to clamp
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Some zebra mussels
discovered on Little
Pelican, summer 2014.

Infrequent, but tend to
be in sheltered areas




Zebra mussels on standard test plate (4 total
discovered on this unit over the summer 2014)

Little Pelican
1 Sept 2014
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Mussels on concrete block
filter-feeding in 5 cm (2 inches)
of water

Pelican Lake, MN
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Millbrook Quarry and Christmas Lake Factsheet
/M Eradication by Potash a.k.a. Potassium Chloride (KCl)

Millbrook Quarry, VA

* Size of Lake: 4.86 hectares (12 acres)

e Max depth: 28.3 m (93 ft)

 ZMs discovered: August 2002

* Potash treatment: 31 Jan-17 Feb 2006
 Water-state: Liquid
 Treatment duration: 18 days

*  Total treatment amount: 174,000
gallons KCl solution

* _Additional Treatments: None

* Cost: $419,000

* KCI concentration: 98 to 115 ppm
* Result: Eradication

* Future protection: 33 years (until
2039)

Christmas Lake, MN

Size of Lake: 107.2 hectares (265 acres)
Max depth: 26.5 meters (87 ft)

ZMs discovered: August 2014

Potash treatment: 19 Dec 2014

Water temp: 18/8ater-state: Ice
|

Treatment duration: 1 day

Total treatment amount: 1,000 pounds
KCI

Additional Treatments: Zequanox;
copper-based chemical

Cost:?
KCl concentration:?
Result: ?

Future protection: ?

Alec Lackmann & Dave Majkrzak 28 Dec 14



What are the ZMs doing in the Winter?

e 42" Water and ice
e 19" Ice
e 1.6 °Cwater at bottom

Alec Lackmann & Dave Majkrzak 1 Jan 15



What are the ZMs doing in the Winter?

NI
9,

Alec Lackmann & Dave Majkrzak 1 Jan 15



What are the ZMs doing in the Winter?

ZMs from under ice scraped into bucket
After 24 hours many ZMs had moved
Several crawled to water’s surface (notice
the ring of ZMs on the right)

Alec Lackmann & Dave Majkrzak 1 Jan 15


















Minnow
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Minnows placed in Fargo water

Water did not sit out to allow
Ch Iorl ne to eva porate Alec Lackmann & Dave Majkrzak 7 Feb 15
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Variations on Minnow Experiment

Treatment 1 Treatment 2

* Water from Fargo tap sat out 4 hours Water from Fargo tap sat out 24 hours

prior to immersing minnows prior to immersing minnows
e Water temp: 18.3C * Water temp: 18.3C
 Some chlorine likely to have e All chlorine likely evaporated
evaporated

e  Minnows dead after 40 minutes
e  Minnows dead after 30 minutes

Probable cause of mortality: hypoxia in all minnow treatments

Alec Lackmann & Dave Majkrzak 7 Feb 15
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