




































































































McKenzie Lakes Zebra Mussels
2019 Monitoring Results



Risk Assessment
Monitoring

• Plate Samplers

– 4 polyethlyene plates of equal size

– Separated by 1 inch

– 2 sq ft of surface area

– Placed in shady spot at end of docks





Plate Samplers Placement

• Big McKenzie

–24 Plates

• Middle McKenzie

–11 Plates

• Lower McKenzie 

–4 plates



Results-Plate Samplers

• Plates Pulled after Labor Day
• Big McKenzie

– 6 non-reporting
– 18 Plates = To Numerous to count

• Middle McKenzie
– !! Plates had ZM present
– No. range 18-248
– Total No. found 911
– Average 91/plate or 45/sq. ft verses 0.22/sq. ft in 2018

• Lower McKenzie
– None found





Big McKenzie Plate 2019













2020 Monitoring Plan

• Plate Sampling McKenzie Lakes

– Continue with Plate Sampling

– Concentrate on Middle and/or Lower McKenzie

• Tow Sampling for Veligers

– Continue?

• eDNA sampling

– Lower McKenzie?



Research Update
ZM Control

• Cooperative Effort between MN AIS Institute U 
of MN, USGS, LaCrosse, U of Wi, River Falls 
(Scott Ballantyne, PhD)



Focus of Research

• The goal of this work is to develop a method 
for specifically eliminating ZM gene products 
(RNA) using a well-studied procedure known 
as RNA interference (RNAi).

• The recently sequenced ZM genome contains 
many unique genes with unknown functions 
and which are not found in other species 
including native mussels



ZM Control

• Create a bacterial strain that is toxic to ZM but 
is harmless to all other creatures. 

• Bacterial strains will be engineered to elicit 
RNAi against ZM gene sequences that are not 
found in other creatures

• ZM will be exposed to the engineered bacteria 
and observed to determine whether or not 
they shut off the target genes that could 
exhibit defects in growth, viability, or fertility.



Research Update

• A dozen candidate genes / proteins have been 
identified to target from the newly sequenced 
ZM genome.

• Bacterial strains that target two ZM genes are 
partly done with two more identified

• Test tube test that can quickly reveal defects 
in viability, motility, and adhesion



Stay Tuned

• More in depth update will be presented at the 
NWLC

• Mike McCarthney, PhD will present most 
recent findings




























































































