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Predation Study Outline 

Project Overview

• Background

2023 
Hatchery Trial and Field 

Study

• Methods and results

2024 Year Two
Field Study

• Methods and initial 
results 



Predation Study Background

Lamprey in Lower 
Columbia Basin 

Environmental 
factors

• What Invasives eat 
Lamprey and ESA 
salmonids the 
most?

• Where does heavy 
predation occur?

• What are the 
temporal patterns 
of predation?  



Hatchery 
Experiment

The Need for eDNA

• Through Visual analysis, lamprey remnants are present between 
a few to several hours before no longer visually identifiable 

• Every predator that was fed a lamprey had a positive detection.

• eDNA qPCR was able to detect lamprey DNA after about 52 
hours 



6-12 Hours = Difficult to identify lamprey (Need to ID key features) 

0-6 Hours = Lamprey visually identifiable

7 hours post digestion





Methods
• Fish collection (e-fishing, hook & line, juvenile 

traps)
• Ethanol inserted through mouth (stops further 

digestion & preserves the samples)
• Predator fishes killed by physical injury to the 

head (blunt object)
• Freeze or move onto dissection
• Cut open to remove just the digestive tract 

(esophagus to posterior end of gut) [*could end 
here & freeze]

• Remove the digestive tract content (<10 g) & 
place into buffer solution





2023 Field Collection 

Sampling occurred between April and 
June.

Hook-and-Line Fishing

Boat Electrofishing

Juvenile Fish Monitoring Facility 

Target Species:
Smallmouth Bass (SMB)

Northern Pikeminnow (NPM)
Walleye (WAL) 

Largemouth Bass(LMB) 
Channel Catfish

Yellow Perch (YEP)
American Shad(AMS)





American
Shad
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Largemouth
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Northern 
Pikeminnow

Smallmouth 
Bass

Walleye Yellow
Perch



qPCR Results - % Detection by Month (x-axis) 
& Prey Species (y-axis)

Chinook Salmon

Coho Salmon

Pacific Lamprey

Steelhead / 
Rainbow Trout



Prediction of Feeding Time

3-7am
4-10pm



Visual ID vs Metabarcoding

Visual ID Metabarcoding



2024 Field Collection

Fish Collection
Collections occurred in the 
Columbia river, Yakima River, 
and Snake River 

• ODFW- Boat Electrofishing 
(Daytime and Nightime)

• WDFW- Boat Electrofishing 
and Hook and line Dam 
Angling Program

• Volunteer anglers- Hook and 
line sampling 

Avian Collection 
Collection occurred along the Columbia 
River from The Dalles Dam to the 
Yakima River.

• Yakima Nation- near Yakima river
• USDA- The Dalles Dam through John 

Day Dam
• USACE- Fecal collection near The 

Dalles Dam through John Day Dam 

Sea Lion 
Collection occurred below 

Bonneville Dam

CRITFC/ODFW/WDFW

Gastric Fluids were collected 
through syringes from 

euthanized Stellar and California 
Sea lions 





Round 1 of Metabarcoding 
(Experimental questions) 

How viable are prey 
detections from avian 
samples that did not 

receiving the ETOH stomach 
injection, BUT were frozen 
within a 2-hour window?

Can fecal samples provide 
informative insights into the 

consumption of fish by 
avians that are not available 

for lethal take and diet 
analysis?

How effectively will a 
subsample of sea lion gastric 
fluid provide insights into the 

composition of prey 
consumed?





BAI = Bateman Island
BON = Bonneville D.
JDA = John Day D.
KIL = Klickitat R. mouth
MIL = Miller Island
SNR = Snake R.
TDA = The Dalles D.
YAK = Yakima R.



191 Samples (*Subset of All Samples - Preliminary)
=% Native Prey



Avian Species
(*combination of gut & excreta & seasons)

N=31 N=19



Sea Lions

N=26 N=16



Fish Species

N=56

N=15

N=20



Creative Solution for Passage

• Watz et al. 2017 -> Trap from Sweden (Karlstad Uni)

• Whooshh Innovations (patent)
-> CRITFC Tribes input for lamprey

• Floating Adult Lamprey Collector 
(Operation Nocturnal) [FALCON] 



Blocked off 
all 4 sides

Added 
Plywood to 

block off 
bottomAdded 

firehose 
attractant 

flow

Placed the entrance close 
to the tank “edge” (with 

“guide” mesh)





Guide 
Mesh

Guide 
Mesh

8/20/24 – Structure Entrance “Closer” with a Guide Mesh



Guide 
Mesh

Guide 
Mesh

8/26/24 – Structure Entrance “Closer” with a Guide Mesh







One Hypothesis:
Lamprey Pheromone / 

Scent on Edge 
Environment!



2. Close off the 4 sides 
(3/4 inch perforated 
plates)

5. Add a media that 
connects the entrance 
to the wall that the 
structure is facing (I 
envision two short 
triangle plates with 
rubber at the end, so it 
touches the wall). 



8. Modify this to splash 
water on the triangle 
plates (which will 
attract more lamprey to 
move this direction)



3. Close off the bottom 
(or elevate it slightly so 
there is 1.5 inch opening)

1.5” 
elevation



Dual Rail System

Entrance Flow



Key Needs for an Ideal Test Site

1. A high abundance of adult lamprey moving through
2. A pinch point that forces lamprey to search the wall/bank for 

alternative passage
3. A wall/bank that the structure can adhere to as close as 

possible
4. Some type of protection from high flow and debris moving 

through



1. 1. Bonneville Dam WA Shore 
2. Fish Ladder Entrance (Columbia R.)



2. The Dalles Dam (East Fish Ladder Entrance)



2. The Dalles Dam (East Fish Ladder Entrance)



3. The Dalles Dam (East Fish Ladder Entrance)



Bonneville Dam Temp. Fish Ladder (7/2/1937)

50% → 60% 

    (20 yrs)

→ 95%

 (?? yrs)



2025 Lamprey Acoustic Telemetry Study

Asking all tributary 
instream / facility 
operators to turn on dual 
mode for FDX/HDX 
detections

All adult Lamprey will be 
tagged with HDX tags
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