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Collaborative Predation Studies

 Funding from BPA, BOR, ACOE, BIA

 Lab study initially -> now moving onto field
studies using molecular techniqgues (eDNA
gPCR & metabarcodlng) . W ,:;».»
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4 Key Lamprey Ecosystem Benefits

Trlbal Culture & Food Source Food for Numerous Speues
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Life Cycle Timeline (*Updated)
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- 0-6 Hours = Lamprey visually identifiable

- 6-12 Hours = Lamprey may be visually identifiable (especially if paying close attention)

NPM gPCR foregut & hindgut combined
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Metabarcoding Results  * Freliminary Results
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Metabarcoding Results *Prelnmnary Results
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Species  #of #of #of it of it of it of # of #of
Species  Species Type Detection Detection Detection Detection Detection Detection Detection Detection
Common Name Family Scientific Name Type Category  Rank (ALL) (SMB) (NPM) (WAL) (CCF) (LMB) (AMS) (YP)
Chinook Salmon Salmonidae Oncorhynchus tshawytscha Fish Mative D 20% 26% D 25% 12% DS% - - -
Sculpin (Type 1)* Cottoidea Cottus spp. (Type 1)* Fish Mative B o17% 21% | 2% 4% 8% -
Sucker® Catostomidae Catostomus spp.* Fish Mative 13% 22% 1% -
=== Coho Salmon Salmonidae Oncorhynchus kisutch Fish Mative 7% 5% - -
Pacific Lamprey Petromyzontidae Entosphenus tridentatus Fish Mative 6% 2%
Northern Pikeminnow Cyprinidae Ptychocheilus oregonensis Fish Mative 6% 9%
White Sturgeon Acipenseriformes Acipenser transmontanus Fish Mative 5% -
Peamouth Chub Cyprinidae Mylocheilus caurinus Fish Mative 4% 7%
Mountain Whitefish Salmonidae Prosopium williamsoni Fish Mative 2% 1%
Dace*® Cyprinidae Rhinichthys spp.* Fish Mative 1%
Longnose/Speckled Dace*® Cyprinidae Rhinichthys cataractae/osculus* Fish Mative 1%
Rainbow Trout/steelhead Salmonidae Oncorhynchus mykiss Fish Mative 1%
Sculpin (Type 2)* Cottoidea Cottus spp. (Type 2)* Fish Mative 1%
Western River/Brook Lamprey* Petromyzontidae Lampetra ayresii/richardsoni® Fish Mative 1%

I s0%

— —— = — == === =

Smallmouth Bass Centrarchidae Micropterus dolomieu Fish  MNon-Native 8%
Yellow Bullhead Ictaluridae Ameiurus natalis Fish  Non-Native 5%
American Shad Clupeidae Alosa sapidissima Fish  Non-Native 3%
Common Carp™ Cyprinidae Cyprinus spp.® Fish  Non-Mative 2%
Walleye Percidae Sander vitreus Fish  MNon-Mative 2%
Black/Brown Bullhead™® Ictaluridae Ameiurus melas/nebulosus® Fish Non-MNative 1%
Sunfish*® Centrarchidae Lepomis® Fish  Non-Mative 1%
Yellow Perch Percidae Perca flavescens Fish  MNon-Mative 1%
Bluegill Sunfish Centrarchidae Lepomis macrochirus Fish  Non-Mative 1%
Channel Catfish Ictaluridae Ictalurus punctatus Fish  Non-Mative 1%
Common Starling Sturnidae Sturnus vulgaris Bird  MNon-Mative 1%
Perching Birds/Song Birds* Passeriformes Passeriformes® Bird - 1%
Song Sparrow Passerellidae Melospiza melodia Bird Mative 1%
American Beaver Castoridae Castor canadensis Mammal  Mative 1% -
Fish - - Fish - 109% 111%
Bird - - Bird - 2% 0% 1%
Mammal - - Mammal - 1% 0% A%
Native Fish Mative ﬂd% lj% DE?%
Non-Native Fish  Non-Native 2% [ 7% Els%
% Native Fish - 1% B4% 50%
Total Detection 111% 111% 121%

Predator Fish Sample Size .jl [| 28
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Metabarcoding vs. eDNA qPCR

All sample

Total Samples Excluded
Prey Species Metabarcoding (Value <500)

Metabarcoding Positives Metabarcoding % Positives
SMB NPM WALL CCF LMB AMS NPM WAL CCF LMB

Overall Sample # 972 9

81 28 12 13 - - - -

Pacific Lamprey 162 7
RBT/steelhead 162 0

2 0 lo.7% [20.0% 0.0% 0.0%
0.0% |4.0% 0.0% 0.0%

Total Positives (PL/RBT) -

5A4% [12.0%| 0.0% 0.0%

Prey Species Total gPCR

gPCR Positives gPCR % Positives
SMB NPM WALL CCF SMEBE NPM WAL CCF LMB AMS

Overall Sample # 324

81 28 25 12 - - - - - - -

Pacific Lamprey 162
RET/steelhead 162

6 4 7 0 7.4% [014.3% [28.0% 0.0% 0.0% 0.0%
13 7 2 2 0 16.0% [25.0% || 8.0% [16.7% 0.0% [50.0%

Total Positives (PL/RBT) -

19 11 2 11.7% [19.6% [18.0% | 8.3% 0.0% [25.0%

Detection Ratio of gPCR vs. metabarcoding
Pacific Lamprey | 180% [300% |133% |140% -

RBT/steelhead [ B00% | ~na  wna Jzo0% -
Average{lipecie5}|:| 391% Eﬂ% HBE?% |15ﬂ% -



Metabarcoding vs. eDNA qPCR

Subsample

Total Metabarcoding Positives Metabarcoding % Positives

Prey Species Metabarcoding SME NPM WALL CCF LMB  AMS Mean sMB NPM WAL CCF LMB AMS
Overall Sample # 104 b 7 b 7
Pacific Lamprey 26 2

RBT/steelhead 26 1 . . | 38% 0.0% 00% [26.7% 00% -
Chinook 26 3 - - P 2a1%  [B33% o0.0% [50.0%][1h.3%
0 - -
6

I his%  o0.0% [b.3% B3.3% 0.0% _

Coho 26 | 38% H67% 00% 00% 0.0%
Total Positives [ALL) - 10.6% |12.5% |3.6% [25.0%]3.6%

gPCR Positives gPCR % Positives
Prey Species Total gPCR 5MB NPM WALL CCF LMBE  AMS Mean SMB  NPM WAL CCF
Overall Sample # 104 b 7 b 7 - - - - - - -

Pacific Lamprey 26 0 15.4% 0.0% [2B.6% [33.3% 0.0%
RBT/steelhead 26 1 - - 30.8% 16.7% [42.9% [33.3% [2B.6%
Chinook 26 3 - - 38.5% a0.0% [28.6% [86.7% |[14.3%

1

5

Coho 26 7.7% 16.7% [14.3% 0.0% 0.0%
Total Positives (ALL) - 23.1% 20.8% 28.6% 33.3% [10.7%

Detection Ratio of gPCR vs.
Pacific Lamprey [| 133% - ﬂm% |]1m% -
RBT/steelhead [B00% | - - oo -
chinook Bl 167% [hso%s - [h33% loo%
coho l200% [loo% - 2 2
Average (4 Species) I:blﬂ% l}.ﬁ?% EI]IH% ﬂiﬂ%
Average (5almonids) l]lSﬂ% ﬂﬁ?‘% - [tLSﬂ% ﬂ]ﬂ%




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




More Details on Timing/Season

Predator Capture Date vs qPCR Ct Value for
Pacific Lamprey Detection
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Size of Predator Fishes with & without PL Detection
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Mainstem Passage

CANADA
US.A

1. Juvenile Lamprey Acoustic Transmitter

(JLAT) development -
v Developed 2014-2017 with USACE ‘ _Chiet Joseph
funding — o | WS Grand Coutes
v 2 mm diameter x 12 mm length, weighs R
0.08 ginair
v" lasts about 30 days at a 3-second pulse B SEATTLE
rate

2. Juvenile Lamprey RM&E plan i
development and implementation Priest Rapids — o
Q plan development in 2021 .. T o > R .
focus on potential structural/operational changes at s 4 - Aams R cianchron B B LEwsTON
the FCRPS dams to improve passage conditions ASTORIA 24 Mount St. Helens A - Lo B Loy B
for juvenile lamprey H1=ITS a
Q 4-year study 2022-2025
Q 1%t year pilot study at LWG in 2022 dotbcocte
Q 4™ year study including BON in 2025 i
(coincident with post-construction adult
lamprey passage evaluation)

V:NCOUVE{H2=STS

ENDLETON

2024 2023 2022
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~ Juvenile Trap Design (PNNL / CRITFC Tribes) ¢)

Removable Fyke Net Box
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\ O Testing with Salmonids (2024) /
0 & Potential Deployment Locations D

2ndary bypass flume Raceways

:“?f:f f Shear Tank Configuration for Collector Testing -

Northwest Larger Collector

Features: Shear Tank Test Configuration:

Larger collector
« Fiberglass shear
tank

« Flow straightener

. Bypass riet i Separator at juvenile bypass system (MCN)

« Digitally controlled
pump for variable
flow & velocity

e B




‘Spiritually he is one of us” (Elmer Crow)
Questions?

Ralph Lamp man
Lamprey Hotline - 509-388-3871






Portable Floating Surface Collector (PFSC)
(PLCI Funding)

PACIFIC LAMPREY COLLECTOR
(ISOMETRIC VIEW)
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Bonneville Dam Temp. Fish Ladder (7/2/1937)

R 50% — 60% — 95%
' (20 yrs) (?? yrs)
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Mechanical Traps in Fish Ladder
(need these in Lower Columbia dams!
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The return of the adult Pacific Lamprey offspring from
translocations to the Columbia River

J.E.Hess'® | R.T.Lampman®’® | A.D.Jackson® | T.Sween® | L.Jim® |

e T | ; Bonneville Dam Pacific Lamprey Adult Migration Year 2021
N. McClain” | G.Silver | L.Porter | S.R.Narum

BSnake_TL
BUmatilla_TL
OYakima_ TL
BSnake
Clackamas, 79, 0% BUmatilla
OYakima

Olympic Peninsula, 26, 0% BMiddle Columbia

Fifteenmile, 604, 1%

Middle Columbia, 2,624, 3% BFifteenmile

Yalims, 294, 0% OOlympic Peninsula
Umatilla, 1,207, 1%

Clackamas
Yakima_TL, 578, 1%

Tribal Translocation

Snake TL, 382, 1%
Umatilla_TL, 105, 0%




TABLE 1 Estimated stock composition of adult Pacific Lamprey at Bonneville Dam (2019-2021). Translocation programs within the
three river basins (Snake, Umatilla, and Yakima rivers; indicated by “_TL") comprise the abundance of translocation adults at Bonneville
Dam. The middle Columbia River is represented by juveniles from the John Day Dam juvenile bypass in the sibship baseline. Adults that
were unassigned to the sibship baseline are listed based on the dam at which they were collected (i.e., Bonneville Dam, John Day Dam,
mixed dams, and The Dalles Dam, respectively).

2019 Estimate

2020 Estimate

2021 Estimate

Stock
Snake River TL
Umatilla River TL
Yakima River TL

0 (0-0)
0 (0-0)
0 (0-0)

100 (D-328)
0 (0-0}
23(0-91)

382 (159-665)
105 (0-237)
578 (282-924)

Translocation subtotal
Umatilla River
Middle Columbia River

Fifteenmile Creek

Olympic Peninsula

Snake River
Clackamas River
Yakima River
Klickitat River
Pacific Ocean
Bonneville Dam
John Day Dam
Mixed dams
The Dalles Dam
Volitional subtotal
Grand total

0
0 (0-0)
174 (70-313)

0 (0-0)

0 (0-0)

5634 (4973-6330)

0 (0-0)

0 (0-0)
35(0-104)
35(0-104)

51,854 (50,704-52,897)
3826 (3269-4417)
313 (139-487)
9007 (8138-9877)
70,878
70,873

123

22 (0-67)

135(45-

224)

22 (0-67)

0(D

3

1065

1207 (919-1522)

2624 (2204-3044)
604 (394-814)

2 0T

1854 (15

0 (04

0 (04

22{0-

0 (04

14,252 (13

988 (76

22.690(21

1796 (14
41,781

41,904

Tribal Translocation Returns (2021)

Yakama
Nation
54%




Adult Translocation (Reality
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