science for a changing world

Quagga Mussel Risk Assessment

Theodore Kennedy

U.S. Department of the Interior
U.S. Geological Survey



Outline

" Background: life cycle, ecological impacts In
eastern US

" Risk of attaining high densities in the CRe
" Risk of ecological impacts in the CRe
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Life Cycle
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Adult Male &
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Ecological Impacts of Quagga
Mussel

Before Invasion
- Native/endangered mussels T
e Water column food web prominent =+
« Benthic food webs present =

After Invasion
Zebra mussel density of ~1000/m2
e Native mussels declined/extirpated
 Water column food web declined
 Benthic food webs increased
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http://www.caryinstitute.org/educators/teaching-materials/changing-hudson-project




Ecological Impacts of Quagga
Mussel

Phytoplankton and Zebra Mussels in the Hudson River

4000.00 35.00

3500.00 30.00

25.00

20,00

=l=Zcbra Muszels
====Chlorophyl

15.00

E
7]
2
o
c
]
o
=
N

10.00
1000.00

Chlorophyll a [ug / liter)

500.00 5.00

0.00 0.00
M = L O ~ 00O
[my] M J M M m M [my] [my] [m}]
(=53] (=53] (=53] (=53] (=] (=] (=53] (=53] (=]
- = = = = = o = = = = o

Year

http://www.caryinstitute.org/educators/teaching-materials/changing-hudson-
project



Ecological Impacts—Summary
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Zebra mussels remove algae from the water column-, ,~*
. L P iter T AN T N WY -
[ ] ¥ L] L] L
. o o° :.l:.l'-p'.i"-'.*_ ",
* - - A
' ":1‘,. . = X W Tt aTe anh
@ Y, s ©® s @ "4 @ % » Thenet movement of energy

’ is from the water column to

&g =

Waste is deposited the bottom of the lake
on the lake bottom Some of the

nutrients will mix
back into the water... and some nutrients

will be consumed by
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Outline

" Risk of attaining high densities in the CRe
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Risk of attaining high densities
Larval transport

" |arvae are fragile and easily killed In
turbulent flow

" 90% of larvae alive at a lake outlet stream, but only
40% alive 18km downstream (Horvath and
Lamberti 1999)

" Rapids will likely be a significant source of
mortality

® Prediction: Downstream decline in abundance
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Risk of attaining high densities
Larval transport—Glen Canyon

Basal Aquatic Invertebrate Resources
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Yard unpublished data; preliminary, do not cite




Risk of attaining high densities
Suspended sediment

" Adult mussels filter feed on suspended
organic matter (algae and detritus)

" Mussel growth Is negatively affected by
suspended sediment
" | ab studies

" growth declined sharply when suspended
sediment >1 mg/L

" growth was negative when suspended sediment
>100 mg/L
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Risk of attaining high densities
Suspended sediment

Suspended Sediment at Grand Canyon 1997-2014
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z Sediment data from gcmrc.gov; lines of declining and negative growth derived from:
r‘{ Madon, S.P., Schneider, D.W., Stoeckel, J.A., and Sparks, R.E., 1998, Effects of inorganic sediment and

food concentrations on energetic processes of the zebra mussel, Dreissena polymorpha: implications for
growth in turbid rivers: Canadian Journal of Fisheries and Aquatic Sciences, v. 55, no. 2, p. 401-413.




Outline

" Risk of ecological impacts in the CRe
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Risk of ecological impacts

" Magnitude of impact will depend on mussel
density and filtration rate

" Key question: how much water can be filtered
as water travels through Glen and Grand

Canyon?
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Risk of ecological impacts

Water Clearance Potential for Dreissena
at Various Densities and Filtration Rates

Lees Ferry Mainstem Colorado River
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Conclusions

DON’T MOVE

Quagga Mussels Have Invaded Arizona

Before leaving any lake, pleass;

* DRAIN the water from the boat, livewell and the lower unit
# CLEAN the hull and remove all plant and animal material
= DRY the boat and INSPECT all exposed surfaces

After you visit a lake or other body of w-m*‘ x \T

Fish Dapartmant aske ="

T.ﬂs T
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For more information visit www.azgfd.gow/mussels
Arizona Game and Fish Department
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