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Objectives

1. Raise Awareness

2. Review Behavior

3. Address Barriers





Credit: Sanchez 2017

Anguilliform 
Swimming Mode

• Characterized by left-right body wave 
undulations that increase in amplitude as 
they approach the caudal fin

• Less efficient that salmonid mode

• Not incorporated into fish passage design



Credit: Mesa et al. 2003



Video: Lamprey climbing





Credit: Rinee Merritt, ODFW
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Adult Lamprey Behavior Relative to Passage

• Nocturnal
• Passage often peaks  10 pm to 2 am

• Daytime observations indicate a passage issue

• To avoid predation

• Demersal
• Travel near the bed, unless velocities high

• Negatively phototaxic
• Avoid excessive lighting



• Practical Guidelines for Incorporating Adult 
Pacific Lamprey Passage at Fishways   - 2022

• Design Guidelines for Pacific Lamprey Passage 
Structures:  Zobott et al. 2015 (UI, NMFS, USACE)

• LPS system design, incl. “digital parts library”

• Barriers to Adult Pacific Lamprey at Road 
Crossings: Guidelines for evaluating and proving 
passage - 2020

Passage guideline Papers:



Fishway Considerations for Lamprey

• Type of ladder  - different hydraulics 

• False attraction flows – Entrance & AWS

• Limited or no continuous attachment surfaces

• Picket spacing 
• <0.7” precludes and  >1.0” enables

• Counting stations & lighting

• Transition areas/ confusing flow patterns

• Limited resting area/refuges





Integrating lamprey passage into fishway design

• Plan early

• No extra cost

• Orifices?

• 90° angles

• High velocities

• LTWG review



{
<0.7” - Blocked

Attachment surfaces Picket spacing
Joe Skalicky

>0.1” - Pass



Fishway  - Retrofits

• Round 90 corners to ~6 inch radius

• Cut orifices

• Add ramps

• Removal

• Removal with season weir

• Add resting boxes

• Smooth surfaces

• Add cover below

Credit: Eugene Water & Electric Board



Video – Why rounded corners matter! 



Low-head barrier dams

Joe Skalicky



Warm Spring National Fish Hatcher, Fishway, Barrier Dam, and
Lamprey Passage System



Burst and attach locomotion – Video 
Warm Springs NFH



Barrier Issues:
1) Passage precluded
2) Significant delay
3)  Predation



Passage Delay – Prespawn Mortality?



Passage Barrier?

Grade Control Structures



Culverts – Lamprey cannot jump!

Stream simulation



NMFS criteria 
• 1.75 mm maximum opening (slotted)
• 2.38 mm (round/perf plate)

Only good for large larvae (75+ mm)
Avoid woven wire screens for smaller larvae
Orientation matters!
• Approach v Sweeping velocities

Downstream Passage: Screening



Summary
 Lamprey are poor swimmers 

compared to salmonids

 90-degree corners alone can 
preclude passage

 Many options to provide 
passage at existing structures 
are available

 We are here to help
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