
An Independent Study of Zebra Mussels 
Pelican Lake - Otter Tail County, MN 

Alec Lackmann 
Graduate Student 
Biological Sciences 

North Dakota State University 
alec.lackmann@ndsu.edu 

Dave Majkrzak 
Mechanical Engineer, PE 

Pelican Lake, MN 



Dave Majkrzak & Alec Lackmann  12 July 2014 

Placing of rearing cups on Pelican Lake, MN 



Zebra mussels tend to cluster on the edge of the board towards the current 
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Mussel size: approx. 0.32 cm (0.125 inches)  

After 51 Řŀȅǎ ƻŦ ǎǳōƳŜǊǎƛƻƴ нлмпΩǎ ƧǳǾŜƴƛƭŜǎ Ŏƻŀǘ ǘƘŜ ǎǳǊŦŀŎŜ 



Fishing Boat - Undrained Water July 2014 

 
Å/ŀǎŜ мΥ муΦрΩ ōƻŀǘ ƻǳǘ ƻŦ ǿŀǘŜǊ Wǳƭȅ нр - Cleaned, drained and 

dried on site 

ïThen 250 mile travel home, boat sat overnight 

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

Å1.66 L (1.75 quarts) 

Å/ŀǎŜ нΥ мтΦрΩ ōƻŀǘ ƻǳǘ ƻŦ ǿŀǘŜǊ - Cleaned, drained and dried 
on site 

ï Sat overnight 

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

Å0.76 L (0.80 quarts) 
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Ψ/ƭŜŀƴΣ 5ǊŀƛƴΣ 5ǊȅΩ ǇǊƻǘƻŎƻƭ is not adequate  
 
More than 60 ZM veligers can be in a liter (1.06 Quart) of 
water from Pelican Lake (Rufer 2013) 



Heat and Chlorination Experiments September 2014 
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Heat Experiments 
 

Alec Lackmann & Dave Majkrzak 27-28 Sept 14 

ÅWater Experiments:  
a)     Duration: 5 min at minimum 50 C (122 F) 

Å2 rearing cups in at 54.8 ÁC (129 ÁF) out at 50 ÁC (122 ÁF) 

 Complete mortality 

 

b)  Duration: 3 min at 61 C (142 F) 

Å ZMs in at 72.2 ÁC (162 ÁF) out at 61.1 ÁC (142 ÁF) 

Complete mortality 

 

ÅAir Experiment 
a)  Duration: 5 min 

ÅZMs exposed to hot air between 50 - 60 ÁC (122-140 ÁF) 

Complete mortality 

 

Conclusion: Heat effective in short term  

Also for quagga mussels (Comeau & Rainville 2011) 

 

 

 

 

 
 

 

 



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

 

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

1 oz 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 
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Bleach Fact Sheet 
 



ÅBleach Experiment 1:  
ï3 rearing cups placed in 500 ppm NaClO 

ïCups in solution for 30, 60 and 120 minutes 

ïResult: 24 hours later very limited mortality (< 50%) for all time trials  

ïAfter 1 week: Mortality still low 

 

 

 

Conclusion: Not Effective 
 

 

 

Chlorination Experiments 
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24 hours after being submersed in 500 
ppm NaCIO ŦƻǊ мнл ƳƛƴΧ 

ΧƳǳǎǎŜƭǎ ƻŦ ǾŀǊȅƛƴƎ ǎƛȊŜ ǎǘƛƭƭ 
alive  

Siphons open, 
filter-feeding 

/ƘŜŎƪŜŘ м ǿŜŜƪ ƭŀǘŜǊΧǎǘƛƭƭ ŀƭƛǾŜ 

Example 


