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Toxicology of Dreissena polymorpha using salt compounds 

Zebra mussel (Dreissena polymorpha) is an invasive

species to the freshwater ecosystem in North America.

Aquaculture equipment and boats serve as a vector for

the spread of D. polymorpha. Adult mussels can live

to be 5 years old and can produce over 1 million eggs

per year. The mussels are resilient and can tolerate a

wide range of environmental conditions. The annual

cost of managing the mussels is substantial due to

high reproductive rate and ability to colonize and

cover a variety of substrates. Chemicals that are

currently used for decontamination such as chlorine-

based bleaches, surfactants, and heavy metals are

known to be harmful to the environment and non

target organisms (Fisher et. al). Salt has been

proposed as a tool for decontamination, but currently

there is no consistent data to indicate efficacy. In this

experiment, the toxic effects of different

concentrations of salt compounds on D. polymorpha

at varying time periods of exposure.
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Results (Trial 1: Iodized Salt)

Discussion and Future Research

Mussels were collected from Otsego Lake (1/28/14,

2/25/14) and aquatic toxicology tests were conducted

at the SUNY Oneonta Biological Field Station in

Cooperstown, NY (N: 42°47.498; W: 74°53.89).

Mussels were There were two separate trials

conducted, the first of which tested the toxicity of

Morton iodized salt and occurred between 2/6/14 and

2/8/14. The second trial tested the toxicity of pure

NaCl and occured between 2/27/14 and 2/29/14. For

each trial the procedure was consistent. The mussels

were allowed to acclimate to the new environment

within an aquarium of at least 48 hours and dead

mussels were removed. For each trial, 350 mussels

were separated into 35 bags containing 10 randomly

selected mussels each. Experimental tanks initially

contained 7 bags, which were removed at time

intervals of 1, 2, 4, 8, 12, 24, and 48 hours. At each

interval the temperature, pH, dissolved oxygen, and

conductivity were measured using a multiparameter

YSI water quality meter. Mussels were observed for

signs of life following a 72-hour period during which

mussels remained in the observation tanks. An

opened shell or a lack of responsiveness typically

indicated mortality. Shell size of each mussel was

then measured using a mitutoyo solar digital caliper.
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After 48 hours, it was found that all mussels survived in the control

(0 ppm) and 100 pm treatments; while 20%, 30%, and 90%

mortality were found for the 1,000 ppm, 5,000 ppm, 10,000 ppm

treatments, respectively. The overall average size of mussels was

found to be 15.5 mm, while the average size of deceased mussels

was found to be 16.31 mm.

After 48 hours, it was found that all mussels survived in the

control (0 ppm) and 100 pm treatments; while 20%, 40%, and

100% mortality were found for the 1,000 ppm, 5,000 ppm, 10,000

ppm treatments, respectively. The overall average size of mussels

was found to be 15.63 mm and the average size of deceased

mussels was found to be 16.37 mm.

Overall the observed results indicate that pure NaCl is

more toxic than iodized table salt, (which also contains

calcium silicate, dextrose, and potassium iodide) to

Dreissena polymorpha. The observed duration of

exposure to salt required to assure 100% mortality

implies that the mussels are in fact more resilient than

previously believed. 100% mortality was reached after

48 hours within the tank containing 10,000 mg/L pure

NaCl. According to Waller, Fisher, & Dabrowska,

10,000 mg/L of NaCl should have resulted in a 76.8%

mortality rate of adult mussels within 6 hours at 17 °C

and 98.1% after 24 hours at 17 °C. However, a

mortality rate of only 40% after 8 hours and 60% after

24 hours were observed in the tank containing 10,000

mg/L of NaCl. The molluscidal activity of potassium

chloride will be tested in a third experimental trial. It is

suspected that KCl will be the most effective of the

chemicals tested due to the ability of excess

environmental potassium to cause changes in membrane

polarization and ultimately interfere with cellular

machinery such as sodium potassium pumps. This

would directly result in a reduction of ATPase activity

and a subsequent loss of energy required to sustain

ciliary beating (Waller, Fisher, & Dabrowska).
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Table 2: Average Tank Conditions During Trial 2

Table 1: Average Tank Conditions During Trial 1

Deceased mussels observed following exposure to pure NaCl

Solar digital caliper and multiparameter YSI water quality meter

Experimental set up at Biological Field Station in 

Cooperstown, NY 


