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ABSTRACT. Zebra mussels (Dreissena polymorpha) are 

mollusks that have invaded and altered the ecology of many 

North American lakes and rivers. To identify possible ecological 

effects of zebra mussels on naked amoebae, this study 

compared abundances of sediment and water column naked 

amoebae in shallow water zones of four lakes with and four 

lakes without zebra mussels. Additional data was collected on 

the density of flagellates. Although no statistically significant 

difference in naked amoebae density was found, higher ratios 

of sediment to water column naked amoebae abundances in 

zebra mussel lakes were observed due to increased sediment 

naked amoebae abundances. However, we did not observe a 

concomitant decrease in water column naked amoebae 

abundances. Flagellate abundances revealed no significant 

differences between the two lake types. Taken together, the 

data show that naked amoebae and flagellates thrive in shallow 

water zones of zebra mussel lakes. Our data suggest that the 

powerful zebra mussel filter feeding and reported reduced 

water column protists abundances maybe offset by the 

flocculation of protists from the rich zebra mussel colonies. 

Hypotheses

• Significantly higher abundances of naked

amoebae and flagellates in the sediments of lakes with zebra

mussels compared to lakes without them.

2. Significantly reduced abundances of naked amoebae and 

flagellates in the water columns of lakes with zebra mussels 

compared to lakes without them. 

3.) Higher water column to sediment abundance ratios in

lakes with the mussels compared to lakes without them. 

Methods

4-lakes with zebra mussels

4-lakes without zebra mussels

Water column and sediment samples

taken for Naked amoebae and 

flagellates abundance analysis

ZM Lakes Non-ZM Lakes

R
a

ti
o

 (
A

m
o

e
b

a
/
m

l)

0

1

2

3

4

5

6

Fig. 1.  Amoebae abundance 

(amoebae ml-1) shown as a 

ratio of sediment to water 

column abundance. Error 

bars are +1 standard error of 

four lakes for each category. 

ZM = zebra mussel.

Results

No significant difference in naked amoebae 

without

zebra mussels!

Some evidence of benbenthification: 

that is, in zebra mussel lakes most 

of the protists existed in the 

sediments with relatively few in the 

water column. In contrast, the water 

column to sediment abundance ratio 

in the control lakes was much 

smaller. Overall, these data suggest 

a shift in protists location from the 

water column, into the sediments.

Background

Naked amoebae and flagellates are single celled 

protists. Both naked amoebae and flagellates are 

members of virtually all ecological systems. Within 

ecological systems naked amoebae and flagellates 

regulate bacterial populations, and consume and break 

down organic matter. Present in high densities, naked 

amoebae and flagellates are major players in microbial 

food webs. 

Zebra mussels are a type of mollusk that has invaded many 

lakes in North America. The filter feeding activity of zebra 

mussels results in numerous ecological changes.  

zebra mussels

Naked amoebae and flagellates

In summary, even though zebra mussels filter vast numbers of pelagic protists, 

shallow water zebra mussel colonies are attractive habitats for naked amoebae 

and flagellates. These rich benthic populations seem sufficient to largely 

replenish filter-reduced pelagic population. This is particularly evident in the 

naked amoebae data where there is evidence of high densities within zebra 

mussel colonies. 


