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Sea lamprey life cycle

Current control efforts focus on larvae and adults
Parasites
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Lampricide control

Lampricides remain the most important control tool
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Alternative control- Barriers

Barriers remain only alternative to lampricides
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Barrier-integrated traps




Population status

Populations are declining but above target in Huron, Superior, and Erie

Adult Index (thousands; 5y avg)

100 -

75 -

50 -

0 |

Streams treated

120
100
80

40
20

—Superior
—— Mlichigan
Huron
Erie
——Ontario

o

1995

2005 2015

1980

1985

1990 1995 2000 2005 2010 2015 2020

Spawning Year



Goal: improve and integrate

Search for cost-effective environmental benign control tools

Problem systems
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Alternative techniques

Develop new tools and exploit all life stages

: Compensatory responses
e Sterile male release P y resp
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Sterile male release

Compete with fertile males to waste female reproductive potential

St. Marys River

Ontario

ichigan

1997-2011: |, effective female spawners

Difficult to assess; no decrease in recruitment at achievable trapping
rates, sterilization ratios, and Bayluscide application




Sterile male release

Systems where higher sterile:fertile ratio is achievable
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Sea lamprey pheromones

Migratory pheromone
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3kPZS
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Pheromone control tools

* Trapping
e Up to 75% catch rate
e 3kPZS registered with EPA

* Redistribution
e Migratory/mating pheromones

3kPZS
-5x109 M

* Alarm cue Lo

e Disruption
* Enshroud with pheromone
 Antagonists



Pheromone-baited traps

Management-scale test of 3kPZS-baited traps
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Electrical guidance

Vertical electrode pulsed DC fields
Temporary barrier




Electrical guidance-trapping

Electric-leads increase trap efficiency




Trapping

Expanding from assessment into control
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Genetic manipulations

e Status: Discussion and fundamental research
* Consideration of biological, economical, and social aspects
* Use genome and transcriptome to identify exploitable genes

e Possible control tools
 Gene silencing: prevent expression of a targeted gene A B
* |lampricides, prevent metamorphosis, sterilization
* Gene drive: Bias inheritance of a particular gene
e Daughterless populations
o ?

Sterile- Sterile
Daughter



Trap Pheromone

Stream-side sterilization of males with RNAi



Conclusion

e Development/discussion phase

e Current alternatives
* Small populations
e Reduce reliance on lampricides

e Still need alternatives for large systems
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