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The zebra mussel (Dreissena polymorpha) and quagga mussel (Dreissena bugensis) are 
changing the Great Lakes ecosystem and surrounding fresh waters. They alter 
ecosystems through their voracious filter feeding ability. The microbial loop is an 
important part of the aquatic food web that feeds organisms in the second trophic level. 
With the increasing number of Dreissena in our fresh waters, this is a serious threat to 
the microbial loop and secondary production. Potentially, Dreissena can change the 
species diversity of the microbial loop and/or the levels of secondary production. 
Changes in secondary production can result in a cascade effect observed in the other 
trophic levels, which can challenge the viability of macroscopic life in fresh waters. 
Ecologists have not studied thoroughly this topic for Dreissena. Using standard 
microbiological methods, the hypothesis will be tested that Dreissena modify the 
quantity and quality of dissolved organic matter in the water, which in turn influences 
the amount of bacterial secondary production and microbial diversity in fresh waters. 
The results will be applicable to fresh waters of North America colonized by these 
aquatic nuisances. 

 
Introduction and Background: 
 
Statement of Critical Water Problem 
The zebra mussel (Dreissena polymorpha) and quagga mussel (Dreissena bugensis) are changing the 
Great Lakes ecosystem and surrounding fresh waters. After their introduction by ships discharging their 
ballast into the Great Lakes, these aquatic nuisance species quickly colonized most of the interconnected 
major fresh water lakes and rivers in North America (Benson, 2012). They alter ecosystems through 
their voracious filter feeding ability that removes algae, bacteria, and protozoa from the water column 
(Roditi et al., 1996, 2000), which disrupts the food chain for native organisms and increases the clarity 
of the water, allowing photosynthesis to occur in deeper waters expanding the habitat of submergent 
aquatic macrophytes. 
 
The microbial loop is an important part of the aquatic food web that feeds organisms in the second 
trophic level (Figure 1). Dissolved organic matter (DOM), which is released into aquatic ecosystems by 
phytoplankton, zooplankton, and bacteria, is utilized in bacterial growth and reproduction. The increase 
in bacterial biomass is secondary production because the bacteria (1) re-capture chemical energy in the 
ecosystem that would have been lost and (2) are food for zooplankton and protozoans in the second 
trophic level (Figure 1). A reduction in DOM and/or secondary production would have serious 
consequences on aquatic food webs, which would be observed at all trophic levels. Previous studies have 
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