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Alternative Methods of Invasive Mussel Management and Fouling Prevention 

Dreissenid mussels (quagga/zebra mussels) 

are invasive species. Once established in a 

system, routine maintenance is necessary to 

avoid further damage to recreational 

equipment, boat motors, and pipes. Because 

of the quagga mussels’ high fecundity, 

planktonic veliger stage, and ability to 

attach to substrates with byssal threads, the 

mussels have easily and swiftly spread to 

many freshwater ecosystems since detected 

in the Great Lakes in 1980s. The control and 

prevention of infestation by dreissenid 

mussels are major concerns to managers of 

any type of water delivery system because 

these mussels have profound ecological, 

recreational and economic impacts.  

Unfortunately, tools for effective, cost-

efficient, and ecologically sound quagga and 

zebra mussel control are limited. Many 

methods have been tested or being 

developed for dreissenid mussel control, 

such as chemical treatment, physical killing, 

mechanical removal, and biological control.  

 

This study focuses on chemical control for 

preventing the spread of quagga mussels. 

Chemical means are the most commonly 

used methodology in both the United States 

and Europe to control and prevent fouling of 

these invasive mussels. The most popular and 

least expensive chemical used for control of 

invasive mussels is chlorine; however, 

trihalomethanes (THMs) are formed as a by-

product of chlorination when it is used to 

disinfect drinking water. Therefore, 

alternate forms of chemical control needs to 

be implemented. 

Introduction 

Objectives 

EarthTec® is a low pH algicide/bactericide 

designed for use in lakes, ponds, reservoirs, 

and other water systems 

 

Active ingredient is a biologically active form 

of cupric ion (Cu2+) 

 

Formulated by blending copper sulfate 

pentahydrate with Earth Science 

Laboratory’s base acid, “ET-3000” 

Cu2+ remains unattached to inorganic 

elements in waters, which allows copper to 

exert toxic effects to microorganisms (Earth 

Science Laboratories, 2010) 

 

EarthTec® and Microorganisms 

Cu2+ reacts with organic molecules that 

form living tissues 

Cu2+ affects the permeability of the cell 

membrane 

 

Results in a loss of potassium ions  

– Cu2+ accumulates in cell walls, 

membranes, and organelles which 

contain negatively charged 

molecules  

Cu2+ is chelated by negatively charged 

components  

– Cu2+ moves to the chloroplast of the 

cell 

– Cu2+ becomes chelated by the 

compounds in the chloroplast 

membranes, and photosynthesis is 

inhibited (Pasek, 1993) 

 

EarthTec® and the Environment 

Copper remains chelated to the negatively 

charged components of the cell walls, which 

degrade over time, and the copper chelates 

will settle to the bottom of the water 

Copper is no longer biologically active 

– Because of the proprietary copper 

“carrier” that holds Cu2+ in solution 

– Prevents the cupric ion from 

chelating with other organic 

molecules (Earth Science 

Laboratories, 2010) 

 

 

 

EarthTec® 

Adult, Juvenile, and Veliger Mortality 

 

Adult and juvenile mussels: 

Assessed via gaping valves at different time 

intervals by exposing to different 

concentrations of EarthTec ® 

 

Veligers: Assessed via ciliary movement of 

body or observations of internal organs 

moving (Britton & Dingman, 2011 ); 

Monitored immediately and every 5 min, up 

to 36 h 

 

 

 

Methods and Results Findings of the Study 

Student-Newman-Keuls multiple comparisons 

shows that it took significantly longer when 

veligers were treated with 3 ppm and 5 ppm 

than those treated with higher doses such as 

10 ppm, 17 ppm, and 83 ppm (p > 0.05)  

 

To reach 100% mortality, adult quagga 

mussels would need to be continuously 

exposed to 5 ppm of EarthTec® for 168 h; 

juveniles need 72 h exposure; 100% mortality 

of veligers occurs when exposed to 3 ppm of 

EarthTec® for less than 30 min 

 

Statistical analysis shows that 3 ppm of 

EarthTec® can prevent veliger colonization 

under the experimental conditions 

 

 

Conclusions 

 

EarthTec® is not registered as a molluscicide 

at this time, but data obtained in this study 

could assist in the process.  

 

EarthTec® is a safe alternative to chlorine 

and it can be another option of chemical 

control 

Acknowledgements and Contact 
Information 

I would like to thank Earth Science 

Laboratories, Inc. for their continued support 

and Ashlie Watters. 

For more information please contact David 

Wong at: David.Wong@oneonta.edu 

To determine the lowest concentration of 

EarthTec® that is effective in killing adult, 

juvenile, and veliger quagga mussels is at or 

below the US EPA’s Safe Drinking Water 

Regulations at 1.3 ppm of copper  

 

To evaluate the sensitivity of all life stages 

of quagga mussels to EarthTec® 

 

To determine the lowest concentration of 

EarthTec® that is effective in preventing 

veliger quagga mussels from colonizing  
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