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1. Many recent developments

2. Periodic strategy’ -> habitats w/ large variation

3. Abundant, cold, clean water w/ complex habitat 
(basin-wide)

4. Threats, conservation plans

5. Process-based functionality & complexity

Take-home messages
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“The recovery of Pacific lamprey may 
be linked to salmon recovery”

(Close et al. 1995)



Applegate (1950)



Oregon Adult Salmonid Inventory & Sampling Project, ODFW



Priscilla Sokolowski

Dan Cramer, PGE

Randy Wildman

Andrew Chione
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Andrew Chione



Outline

1. Lamprey biology

2. Threats/limiting factors

3. Actions (Mgmt & Research)

Emma Garner



Miller Lake Lamprey

Pacific Brook Lamprey

Western Brook Lamprey

Pit-Klamath Brook Lamprey

Northern California Brook Lamprey

Goose Lake Lamprey

Klamath River Lamprey

Western River Lamprey

Klamath Lake Lamprey

Pacific Lamprey

inches
Rinee Merritt, ODFW



Joseph Tomelleri
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Monica Blanchard



<1”

to ~6”





Schultz et al. (2014)



4”Juvenile



Jason DunhamEntering Big Creek, OR Coast



Homel, Lorion, Clemens (2019)

Small 
streams
< 20 km2

Medium 
streams

20 – 80 km2

Large 
rivers

> 80 km2

Estuaries

https://www.google.com/imgres?imgurl=https://www.wildlife.ca.gov/portals/0/Images/InlandFisheries/CohoWebPage/346by260.png&imgrefurl=https://www.wildlife.ca.gov/Conservation/Fishes/Coho-Salmon&docid=DT9VOq-hzZ47OM&tbnid=KwfPgrim_EqhaM:&vet=10ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA..i&w=346&h=195&bih=698&biw=985&q=coho%20salmon%20juvenile&ved=0ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.wildlife.ca.gov/portals/0/Images/InlandFisheries/CohoWebPage/346by260.png&imgrefurl=https://www.wildlife.ca.gov/Conservation/Fishes/Coho-Salmon&docid=DT9VOq-hzZ47OM&tbnid=KwfPgrim_EqhaM:&vet=10ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA..i&w=346&h=195&bih=698&biw=985&q=coho%20salmon%20juvenile&ved=0ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA&iact=mrc&uact=8
https://www.google.com/imgres?imgurl=https://www.wildlife.ca.gov/portals/0/Images/InlandFisheries/CohoWebPage/346by260.png&imgrefurl=https://www.wildlife.ca.gov/Conservation/Fishes/Coho-Salmon&docid=DT9VOq-hzZ47OM&tbnid=KwfPgrim_EqhaM:&vet=10ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA..i&w=346&h=195&bih=698&biw=985&q=coho%20salmon%20juvenile&ved=0ahUKEwjpluv0zZPgAhVGFTQIHbiwAgEQMwhNKAAwAA&iact=mrc&uact=8
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj3re-zzpPgAhX3HDQIHZvpC9wQjRx6BAgBEAU&url=http://www.zoology.ubc.ca/~keeley/chum.htm&psig=AOvVaw03rE8IZXPmlB70Q1NrJ2HP&ust=1548872641492273


Within-species diversity



STREAM MATURING TYPE

OCEAN MATURING TYPE

• Phenotype 
(morphol. & 
physiol. Indices) 
(Clemens et al. 2013)

• Genotype (Parker et 

al. 2019; Hess et al. 2020)

More standing genetic variation



Clemens et al. (2016)

Simplified, warmwater rivers may 
select for ocean maturing ecotype



Hess et al. 2020

Maturity gene Body size gene

Warm = ocean maturing
Cool = stream maturing

Warm = small
Cool = large





Conrad Gowell
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Rock revetments Boulders

Logs
Root wads



Eel Creek, OR Coast

Tenmile Lakes Basin 
Partnership



Richard Litts



36

41 predators

Frank Coster
Bob Hoehne



Pheromones are 
NOT always 

needed!



Elwha

White 
Salmon

Hood

Carmel

San Luis Obispo

DAM REMOVALS
Recolonized & effective breeders incr. 12-fold 
within 3 yrs
(Moser & Paradis 2017; Hess et al. 2020) 

DAM REMOVAL
Recolonized & successfully spawned within 3 yrs
(Jolley et al. 2017)  

DAM REMOVAL
Recolonized & successfully spawned within 2 yrs
(Baker et al. 2015; Hess et al. 2015)

DAM REMOVAL
Recolonized & successfully spawned within 3 yrs
(Reid and Goodman 2020)

WEIR MODIFICATION
Recolonized & successfully spawned within 4 yrs
(Reid and Goodman 2020)









Derek Wiley, ODFW

ODFW



• Long-lived
• Many, small young
• High variation in recruitment
• Large seasonal/spatial habitat variation

Periodic strategists
Use seasonal environments 

Clemens et al. (2013)
Winemiller (2005)
Winemiller & Rose (1992)



Gregory et al. 2002

Channelization of Willamette



Willamette Falls
1913

Clackamas County Historical Society 45
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Harvest at Willamette Falls



0

1

2

3

4

5

6

1
8

3
0

1
8

4
0

1
8

5
0

1
8

6
0

1
8

7
0

1
8

8
0

1
8

9
0

1
9

0
0

1
9

1
0

1
9

2
0

1
9

3
0

1
9

4
0

1
9

5
0

1
9

6
0

1
9

7
0

1
9

8
0

1
9

9
0

2
0

0
0

2
0

1
0

2
0

2
0

2
0

3
0

2
0

4
0

2
0

5
0

2
0

6
0

2
0

7
0

H
u

m
an

 p
o

p
u

la
ti

o
n

 o
f 

O
re

go
n

 (
m

ill
io

n
s)

Year

Shoreline armoring

River channel simplification

Snag removal

River impoundment

Water pollution

Non-native fishes (predators)

Pinnipeds (predators)

Lamprey removal

Extensive commercial harvest 

Climate change







“Actions to protect and 
enhance nationally or 
internationally important 
stocks must be implemented 
from at least a catchment 
perspective, because many of 
the issues affecting such 
species are not localized” 
(Nunn et al. 2008)



Outline

1. Lamprey biology

2. Threats/limiting factors

3. Actions (Mgmt & Research)



Call to adventure

Supreme ordeal
(1880 - 1999)

Unification 
& 

transformation
(2000 – 2020)

Road back
Hero’s return





Unification 
& 

transformation
(2000 – 2020)



Conservation Plan
for Lampreys

https://www.google.com/url?sa=i&url=https://www.critfc.org/fish-and-watersheds/columbia-river-fish-species/lamprey/lamprey-plan/&psig=AOvVaw0hsrfKuORTuKbmoYNCk_Gx&ust=1600204195562000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPDw7afH6esCFQAAAAAdAAAAABAD


Pacific Lamprey (13-33”)

Western River Lamprey (4-12”)

Western Brook Lamprey (3-7”)

Pacific Brook Lamprey (4-7”)

Emanuela D’Antoni in Renaud (2011)

Joe Tomelleri

Conservation Plan
for Lampreys



Outline

1. Lamprey biology

2. Threats/limiting factors

3. Actions (Mgmt & Research)



Education & outreach

58









Season 32, Episode 3

Episode 73: Lamprey



2018 Lamprey ID workshop

2019 PSU Lamprey Short Course

2020 River Restoration Northwest Lamprey Short Course

2022 Lamprey Biology & 
Identification Workshop

2021-2022 Community Science



2021-2022 Community Science





Do You Use Lampreys as Bait?

Lampreys (often called “eels”) are used as bait by sport anglers in 
some states. However, using any lamprey species as baits for 

recreational fishing or shellfish harvest in Oregon and Washington is 

Against the Law

Lampreys are native to the Pacific Northwest and contribute to 
healthy streams. To learn more about the native lampreys of 
Oregon and Washington and to check local fishing rules visit:

For information on this topic, please contact your local 
state biologist:

Benjamin Clemens (Oregon Dept. of Fish & Wildlife): 
Benjamin.J.CLEMENS@odfw.oregon.gov

Monica Blanchard (Washington Dept. of Fish & Wildlife): 
Monica.Blanchard@dfw.wa.gov  

WA Fishing 
Regulations

Pacific Lamprey 
Conservation Initiative

Pacific Lamprey Adults 

(up to ~3 ft long) 

Larvae, Juveniles, 

Resident Adults

(< 8 inches long)

OAR 635-004-
0225
OAR 635-011-
0072
WAC 220-310-070

Oregon's Native 
Lamprey Brochure

OR Fishing 
Regulations



Passage
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Winchester Dam

ODFW
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70
2019-20: Leaburg Dam adult passage study
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Habitat restoration

73



74

Jeremy Romer, ODFW

South Fork McKenzie River Fivemile & Bell creeks

Joe Skalicky, USFWS



Dewatering

75







Monitoring abundance

78





Coquille Indian Tribe

Abundance index (lamprey/km) = 
Mean peak redds ×
Distance spawning survey (km) ×
Lamprey/redd



Recent modest 
increase in abundance



Monitoring distribution

82



83





DRAFT, Anlauf-Dunn et al.

Final Model 21 RESP Continuous Final Model 21 ZPROB Continuous
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Water quality

86



Karie Wiltshire





Call to adventure

Supreme ordeal
(1880 - 1999)

Unification 
& 

transformation
(2000 – 2020)

Road back
Hero’s return



Predictions over next 50 yrs

1. PASSAGE & WATER QTY & QLTY increasingly important

2. Loss of lampreys in some highly altered/blocked rivers

3. Resident lampreys lose habitat (difficult mgmt. decisions)

4. Anadromous lampreys (& their hosts) are moving poleward

5. Some populations benefit, whereas others decrease

6. More acknowledgment of lamprey importance

7. More acknowledgment that lamprey status is indication of healthy rivers

8. More interest among Oregonians in non-game, native species

9. More opportunities for collaboration

10. More focus on “other” lampreys (i.e., NOT Pacific Lamprey), but data still lacking

11. Push for more monitoring & restoration

12. Habitat restorers seek magic formula; however, recommend gestalt of process-
based functionality & complexity



Tenmile Lakes Basin Partnership



1. Many recent developments

2. Periodic strategy’ -> habitats w/ large variation

3. Abundant, cold, clean water w/ complex habitat 
(basin-wide)

4. Threats, conservation plans

5. Process-based functionality & complexity

Take-home messages



Clemens et al. 2016
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Photo from NPCC website

Trait

Home to natal streams? Y N

Climb? N Y

Jump? Y N

Swimming mode Burst & endurance Burst & attach
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