The range-wide, eDNA-based inventory of bull trout:
early results and an ongoing invitation
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Outline

e Focal species/life stage
o Juvenile bull trout

e Habitat uncertainty
o SDM
o Explicit predictions of
occupancy
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e eDNA sampling
o Whatiis it
o Why use it

e Bull trout + eDNA
o Deciding where to
sample
o Early results

e Closing the circle
o Better decisions

o Other species

e You
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Identifying climate refugia
for native trout —

the Climate Shield

e C(Climate to cold-water habitat

https://www.fs.fed.us/rm/boise/AWAE/projects/ClimateShield.html

e Predictions or Google “cold-water climate shield”

O ACCU rate & SUffiCient Scenario: 1980s, 0% Brook Trout
. . . Ty ‘
o Address invasive species -
o Empirical S Ty e R
o Precise o ST T SR S AT e s il
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o Address climate change 2 ey N :

e Validation




Conventional sampling issues

Harmful
Expensive & time-consuming
Ineffective
o Rare native species
o Invasion fronts & removal
survivors

Is there an alternative?

Quantitative PCR Assoys for Detecting Loach
Minnow {Rhinichthy: iz} and Spikedace
(Meda fulgida) in the Southwestern United P



What is eDNA sampling?

® Environmental = “free”

e Mitochondrial (usually)
o Durable
o Abundant

e Nuclear options
o Dolly Varden & coastal
bull trout

*could be RNA " sy

FECHNICAL NUTE

Environmental DNA particle size distribution from Brook Trout
(Salvelinus fontinalis)

Tuylor M. Wilcox'™ + Kevin 8, McKelvey® + Michad K, Young® © Winsor I, Lowe' -
Michael K. Schwartz”
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Why use eDNA sampling:

efficiency
e Fast
e Portable
e Stable
e Cost: pennies on the dollar, minutes on '
the hour

Rapid, broad-scale surveys are feasible




DNA Source

s DNA N  Proportion
Why use eDNA sampling: Concentration Successful

accuracy Copies / ul

Reliably* species-specific Brook Trout  315.5 40
Sensitivity: high & quantified 62.5 40
o Release rate: ~500 copies/sec 12.5 40
o Detection threshold: 1 copy 9.5 40
Very good at detecting rare 0.5
species

O = =B = =

OPEN G ACCESS Freely availsble online @ PLOS | o

Robust Detection of Rare Species Using Environmental

Occupancy estimates are robust DNA: The Importance of Primer Specificity

Taylor M. Wilcox'*, Kevin S. McKelvey', Michael K. Young', Stephen F. Jane®, Winsor H. Lowe”,
Andrew R. Whiteley*, Michael K. Schwartz'

® eDNA
Electrofishing

T

O

8 . o . Crntmnte biche saiabila at Seaneullion:

% 06 P(deteCtlon | 1 fISh in 100 m) Biological Conservation

S 04 -

=

E Understanding environmental DNA detection probabilities: A case study ® A
02 — using a stream-dwelling char Saivelinus fontinelis

Taylor M. Wilcox =2, Kevin & McKelvey ®, Michael K. Young * Adam J. Sepulveda ©, Bradley B. Shepard %,
Srephen F. [ane ”, Andraw R, Whiteley ™, Winsor H, Lowe", Michag K, Schwarez *
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Why use eDNA sampling:
revolutionary

® Apply a consistent approach
e Craft a sampling design
® Engage the stakeholder community

Defensible, precise, broad-scale
occupancy estimates for priority
species in real time for reasonable cost

A Protocol for Collecting Environmental
DNA Samples From Streams

: /



Why eDNA: many applications
Trout: rainbow, westslope cutthroat,
Yellowstone cutthroat, brown
Charr: bull, brook, Dolly Varden, lake,
Arctic
Salmon: Chinook, chum, coho, pink,
sockeye
Arctic grayling
Any salmonid
Pacific & brook lamprey
Game fish/invaders: northern pike,
sauger, walleye, smallmouth bass
Non-game fish: sculpin (several),
northern leatherside chub, loach
minnow, spikedace
Amphibians: Rocky Mountain tailed
frog, western toad
Mussels: western pearlshell, California
floater
Invertebrates: opossum shrimp
North American river otter
Harlequin duck
Yuma clapper rail
Your species here...

NGC sample sites
n~ 7,000




Using eDNA sampling [[i-lem 0 = el
to detect bull trout

ESA listed as threatened
Dictates land & water
management & planning
Widespread - rare

Difficult to detect
Juveniles constrained by
environment/community
= ideal candidate for eDNA

2 Kilometers

sampling McKelvey et al. 2016

Electrofishing eDNA
W Detected Detected- Three visits

Test: Montana 2014 B Notdsteosd Rt

Detected- One visit

Confirmed known habitats ‘ i
Discovered new ones

N N
A 0 1.5 3Kilometers 0 1.5 3Kilometers
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e Target: natal bull trout habitats
o Cold-water habitats that are part
of the Climate Shield
o USFWS-designated critical habitat
for bull trout spawning & rearing
o Habitats about which recent
occupancy is unknown

® Grain: sites at 1-km intervals
e Scope: all 8-digit U.S. HUs

® Timing
e 2015: 500+ samples
e 2016: 3,000+ samples
e 2018: the rest of the range

® (Cost
e N.ID/W. MT: FREE!
e S.ID/E. OR/WA: % price



8-digit HU: St. Joe
(Upper portlon)




8-digit HU: St. Joe eI gl

e Temporary use of thermal refugia
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 8-digit HU:
Upper Clark Fork

- NN

Crowd-sourced
Confirmed expectations
Rediscovery

Rapid corroboration
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The Rangewide Bull Trout eDNA Ll Y e e
Project: want to help?

ABOLUT AWAL RISEARCH =

e Visit our website:
www.fs.fed.us/rm/boise/AWAE/projects/BullTrout
eDNA.html

or Google “rangewide bull trout eDNA project”

e Contact us to get your library card

e Follow the simple instructions

A Protocol for Collecting Environmental
DNA Samples From Streams

Kellie J. Canim, Kevin S. McKelvey, Michael K. Young, Taylor M. Wilcox
and Michael K. Schwartz




Participating in the Bull Trout eDNA Survey

Bull trout eDNA Sample Sites

o sdictifed wang e

lssak et al

rout eDNA Surver. important caveaty

u armpled and wesenty wiuch poteenial bul

"" .‘-.'_:’. i towt oo ey e
.~ T v 1 <
RN ¢ sty fieid savizanoe

Bull Trout eDNA Sample Sites

Scenario: 1980s, 0% Brook Trout
NHD Unit: 17080002 (Lewis)
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Go sample &
mail everything




Dynamic Web Data Portal: eDN " tlas

"4 The Range-Wide Bull Trout eDNA Project - FS Web App Builder

JORO0 (0\) ArcGIS Online

(10f3) > OX

eDNA Field Collection Sites: Decker Creek

ME Decker Creek

17050111-58-2

E Decker Creek

| | 48l Query & download by site,
e~ IBENS ZN - stream, HUC, or
Shield | /i | byl 3. .. 6 9% occupancy:. live this wWeek.




eDN rchive
e 1 eDNA sample = many species
e Permanent archives of biodiversity
~10% of samples run for other spp.




Other options

e eDNA assay development
o S5K/taxon
o 2-3 months*

e Beyond presence
o Abundance
o Co-occupancy
o Multi-species

e Sample analysis assessments

o S75, 15t species
o §25, all other species
o 56-hour turnaround

o All gear provided* 500 1000 1500 2000

Brook Trout mtDNA copies/L
’W

Brook trout
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o
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Brook Trout per 100 m
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e Questions?




