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Objectives

Methods

1.Evaluate the ability of quagga mussel to survive and grow during
the winter of 2020 into spring of 2021.

Mussel sample traps were re-assembled such that the largest Masonite
plate 35.5 cm x 35.5 cm (12”x12”) would be anchored to the chain.
Each plate is separated by a PVC pipe 1” length. This is held together
by an eyebolt and secured with a nut and washer. Traps were then
attached to metal chain ~6 m in length (~20 ft) with each trap 2 m (~6.5
ft) apart. Each chain had three traps attached.

2.Compare the survival and growth of quagga mussels to zebra
mussels
3.Study the local effect of forced circulation by “De-Icer” on lake
water temperature.
4.Predict the consequences if there is a continued or increased
forced circulation on lake-wide thermal dynamics and possible
effects on water quality.

Paul Lord (left) and Sierra Stickney (right) assembling zebra mussel
traps. Picture by: Dr. Kiyoko Yokota

5.Understand the effects of the “De-Icers” on population dynamics
between quagga and zebra mussels.

Mussel sample traps were deployed at Hutter point on Otsego Lake by
the volunteer ice divers. One chain with three traps attached was
deployed at 33.53 m out (110 feet). The other chain with three traps
attached was deployed at 3.65 m out (~12 feet ).
Temperature loggers have been deployed by a rope attached to an
anchor near the “De-icer” at Biological field station (BFS) Boathouse.
This will then capture data from the area affected by the artificial
circulation as well control sites that have otherwise similar bathymetric
and shoreline characteristics.

Ridges on Quagga mussel
shell help determine age.
Assembled Zebra mussel trap. Picture by: Dr. Kiyoko Yokota

In May, the traps will be collected and both quagga and zebra mussels
will be tallied, sized, and estimated for age using the ridges located on
the surface of the shell.

Introduction
Aquatic invasive species (AIS) are any non-native organism that
invades a waterbody outside its historic range. AIS can have negative
environmental and economic impacts while also causing harm to human
health. Quagga mussels (Dreissena bugensis) and zebra mussels
(Dreissena polymorpha) are two types of bivalves that have infiltrated
Otsego, Lake in Otsego County, New York. Quagga mussels were
recently found in the Northern end of the lake as of August 2020.
However, the mussel found had 3-4 ridges on the outer shell. The quagga
mussel probably invaded the lake during its larval stage via waterfront or
watercraft equipment and has been in the lake for the past 3-4 years.

De-icer at Hutter point. Picture by: Dr. Kiyoko Yokota

Dr. Yokota (left), Biology student Sierra Stickney (Right), and
Ice dive volunteer.
Picture by: Peter Regan

Studies have shown that quagga mussels can reproduce and survive at
deeper depths than zebra mussels while also being more tolerant of cold
temperatures. In Lake Erie, quagga mussels were able to succeed at
depths between 37-55 m and temperatures ranging from 6-4.8 °C,
respectively (Roe and MacIsaac 1997). This poses a severe problem for
Otsego Lake, which has a maximum depth of ~51 m. Quagga mussels
could potentially colonize Otsego Lake to the bottom. This study will
provide an evaluation of the current dynamics between quagga and zebra
mussels.
In addition, there are several forced air circulation devices found
around Otsego Lake, known as “de-icers.” These devices prevent the
formation of ice on the surface by “bubbling” continuously throughout
the winter. This uses a lot of energy and can disrupt the natural “reverse
stratification” of deeper water in the lake (4 to 5°C in Otsego Lake)
protected from decreasing temperatures due to the less dense water and
ice on the top. If more shoreline artificially loses ice, there could be faster
“lake-wide-ice-out” in the spring. Without the layer of ice, the water's
surface can get warmer faster than in previous years and cause more light
to reach the lake bed, potentially causing premature growth of algae and
aquatic plants.

Expected Outcome
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Mussel traps on metal chain. Picture by: Dr. Kiyoko Yokota

Heat map from 2018-2019 winter, generated in Rstudio.

This research aims to evaluate the ability of quagga mussels to survive and grow
during the winter of 2021, and this will be compared to the established zebra
mussel. By understanding the survival of quagga mussels at different depths, we
can predict the potential outcome of quagga mussels taking over the entire water
column, including outcompeting zebra mussels.
This study also aims to determine the effects of continuous forced air circulation on
lake water temperature. The results will aid in predicting the possible consequences
of de-icers on lake-wide thermal dynamics and how this may influence water
quality.
Additionally, the results from the mussel traps may reveal potential effects of ice
eaters on the population dynamics between zebra mussels and the recently
introduced quagga mussels. Do the de-icers benefit these invasive bivalves?
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