
Eradicating the first submersed freshwater 
invasive plant (Elodea) in Alaska: 

Do the ends justify the means?

John Morton, PhD





Elodea was recognized early as bad…

✓ It’s prolific!

✓ Reproduces vegetatively

✓ Spreads easily

✓ Grows under the ice

✓ Impedes boat traffic

✓ Reduces property values

✓ Anoxic conditions in extreme cases

✓ Severely impairs fish habitat



BEFORE
109 redds annually

AFTER
70 redds annually

Merz et al. 2008

Elodea

35% reduction in Chinook spawning due to colonization by elodea



Salmon habitat 
degradation will likely cost 
statewide commercial 
sockeye industry ~$100 
million annually 



1982 2015

Eyak Lake, Cordova



E. nuttallii

E. canadensis

hybrid











Surveyed 100+ at-risk lakes 
before (and during) 
treatments to assess 
feasibility of peninsula-wide 
eradication…



Beck Lake (200 ac)
whole treatment

• Some private landowners
• Floatplanes
• NO public access
• Flows into Bishop Creek
• Rainbow trout

• All private landowners
• Floatplanes
• 1 community boat launch
• Flows into Bishop Creek
• Sockeye salmon

• State Parks/KENWR
• 1 public boat launch
• Flows into Swanson River
• Arctic char

Stormy Lake (400 ac)
whole treatment

Daniels Lake (640 ac)
partial treatment



Fluridone (Sonar®)

• Systemic herbicide

• Liquid, pellets

• Selective@ ≤10 ppb 45-90 days

• Absorbed thru roots, shoots

• Inhibits carotenoid synthesis

• No restrictions on swimming, 
potable, fishing

• Greenhouse (tomatoes) 

• Kd3-16

• DT50 aquatic environments 
(anaerobic): ±9 months

• Gradual desorbtion and 
photolysis



Diquat bromide 

(Littora®, Reward®)

• Contact herbicide

• Liquid

• Nonselective

• Absorbed thru shoots, leaves

• Disrupts cell membrane, plant 
desiccation

• No restrictions on swimming, 
fishing 

• 2 day drinking water restrictions

• 3-5 days irrigation

• Kd1200-92000

• DT50 aquatic environments 
(anaerobic): <48 hours

• Microbial degradation, photolysis



Beck Stormy Daniels

Costacres 200 400 660 (100)

approach WHOLE WHOLE PARTIAL

June 2014
liquid/pellet 

fluridone
liquid/pellet

fluridone
diquat

fluridone $360k

Sept 2014 pellet pellet pellet

June 2015 pellet pellet pellet $144k

June 2016 pellet pellet pellet $116k

cost $113K $320K $197K $620K

PRESCRIBED:  4 herbicide treatments over 3 
years (2014-16) to eradicate elodea



Beck Stormy Daniels

Costacres 200 400 660 (100)

approach WHOLE WHOLE PARTIAL

June 2014
liquid/pellet 

fluridone
liquid/pellet

fluridone
diquat

fluridone $360k

Sept 2014 pellet pellet pellet

June 2015 pellet pellet* pellet* $144k

June 2016 pellet pellet pellet $116k

ACTUAL:  2+ herbicide treatments over 2 
years (2014-15) to eradicate elodea



Nets at lake outlets



Pellet blower for SonarONE Pump for Sonar Genesis, Diquat

Application equipment









Sampling design to assess fluridone concentrations in water column 



Did it work?

1st application (Beck, Daniels) 3-4 Jun 2014
1st application (Stormy) 23 Jul 2014 
2nd application (Beck, Daniels, Stormy) 16-17 Sep 2014
3rd application (Daniels) 24 Jul 2015
4th application (Daniels) 19 Oct 2015



2 weeks (Stormy) 8 weeks (Beck) 14 weeks (Beck)

Did it work?
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Did it work?

SURVEY
LAKE

Beck Daniels Stormy

May 2014  (pre-trmt ) 70 22 50

Sept 2014  (post) 12 0 46

May 2015  (post) 0 0 20

Sept 2015  (post) 0 0 0*

May 2016  (post) 0 0 0

Beck Lake, May 2016 Daniels Lake, May 2016 Stormy Lake, May 2016



Secondary effects of fluridone

• No systemic effects on 
zooplankton (biomass, density, 
richness)

• No systemic effects on water 
quality (DO, pH, chlorophyll a, 
conductivity, turbidity)

• Some necrosis, loss of non-target 
plants
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No fluridone detectable (< 1 ppb) in 2 drinking 
wells in Daniels and Beck Lakes 



Does fluridone persist in sediment?



Fluridone in lake bottom 
sediments higher than 
water column, but 
negligible (≤ 5 ppb) 2 
years post application



Sports Lake
Feb 2017

Hilda-Seppu Lakes
Jul 2017

Sandpiper Lake
Sep 2019

3 more lakes on the 
Kenai Peninsula 
infested



Why Kenai cares about
other parts of 
Alaska…..

Sports 
Lake

Cordova

PETCO, 
Soldotna



Floatplane 
destinations



Status of other elodea management efforts in Alaska



Daniels Lake post-treatment

QUESTIONS??


