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Aguatic survey methods
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The Basu: Approach
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Screen for DNA Presence
(Infer Species Presence)




[eDNA] = production - degradation

Example: fish

eDNA production eDNA degradation
fish density UVB exposure

fish health water temperature
reproductive status adsorption

metabolism pH

Influence

Environment
water volume

water temperature

% USGS habitat




How long does DNA persist in water?
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Dejean et al. (2011) PLoS One 6: e23398.



Where should samples be collected?

Chinook

log[Chinook eDNA+1]
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http://dx.doi.org/10.1016/j.biocon.2014.11.025

Integrating into Existing Monitoring Programs

Traditional survey methods
Effort required

Species density for detection
High > Low
Low < » High

eDNA survey methods
Effort required

Species density for detection
High * > Low
Low < > Low

*Highly sensitive eDNA methods could be useful alternative to investing
high effort
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Traditional survey methods
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Monitoring Salmon Populations
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Photo used with permission; © Brian Miller (CCT/OBMEP)



Monitoring Salmon Populations

ChinookRedds
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Habitat & timing used to differentiate
redds where species co-occur




FROM FORESY TO FAUCET




How much salmon DNA iIs In the environment
(water column and gravel) during spawning?

Can we differentiate coho redds from chinook
redds using eDNA analysis?
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FROM FORESY TO FAUCEY

Chinook and [P =St gt -
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. 15 mL water samples (triplicate)

Field preserved with 1.5 mL sodium acetate and 33 mL ethanol
. DNA extracted via precipitation method (Ficetola et al. 2008)

. JPCR analysis




How much Coho DNA iIs at a Coho Redd?

Sixes Creek (Salmon River tributary)
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Can unknown redds be assigned?

Unknown redds

Redds of
unknown origin
from Still Creek

(Tributary of
Zigzag River)
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Unknown Redds

Still Creek (Tributary of Zigzag River)
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Chinook eDNA

Coho eDNA
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eDNA conceniration as an



Omak Creek

" Mid-size perennial
SEEE

" -5 m wetted width

" 10 - 150cfs

" USGS Gage
12445900
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Does [eDNA] reflect relative fish abundance?
Does it matter where samples are collected
(cross-section)?

Reach length eDNA (diff.); r; = d; — U;

ui, upstream block net

surance right 4 di, downstream block net
A

bottom




Reach Length

A 1-1171m

Q@ 2-275m

00 3-338m
«Oka 4-4271m

Total stream length ~ 9km

>95mm 5,918+ 607 (95%Cl)
<95mm 18,626+ 1,953
TOTAL ~ 24,500 RBT |

N Mark-Recapture Q.

A Site Length = 150 m
Barrier

0 0.5 1 2 3
Kilometers

Miller, B.F., J.L. Miller, S.T. Schaller, and J.A. Arterburn. 2013. Okanogan Basin Monitoring and Evaluation Program, 2012
Annual Report. Colville Confederated Tribes Fish and Wildlife Department, Nespelem, WA. Project No. 2003-022-00.




Electrofish mark-recap RBT abundance
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Miller, B.F., J.L. Miller, S.T. Schaller, and J.A. Arterburn. 2013. Okanogan Basin Monitoring and Evaluation Program, 2012
Annual Report. Colville Confederated Tribes Fish and Wildlife Department, Nespelem, WA. Project No. 2003-022-00.




Does [eDNA] reflect fish abundance?
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eDNA as an index of relative abundance

Reach length [eDNA]
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eDNA as an index of relative abundance

Electrofish M-R abundance Reach length [eDNA]
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eDNA within the stream cross-section

Sample location
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eDNA Sampling Protocols
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Prepared in cooperation with Washington State University

Environmental DNA Sampling Protocol—Filtering
Water to Capture DNA from Aquatic Organisms

'__;.K}Book 2, Collection of Environmental Data
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http://pubs.usgs.gov/tm/02/a13/tm2a13.pdf

Selecting the best protocol

Are you sampling in

remote locations, away
from an electrical power
source (120-V AC outlet,

vehicle battery)?

YES - NO

i

sampling
equipment

Is the weight of

primary concern?

Ise Protocol #3;

120-V AC

a peristaltic pump

ves] o

T

lJse Protocol #1;
Manual hand

pump

oy

LUse Protocol #2:
Pump head with
rechargeable
cordless
driverfdrill




Sampling Workflow Diagram

Step 1: Choose the best protocol, depending on your conditions
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Ethanol-filled vial
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Sample collectio
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Comparing sample collection options
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Pilliod et al. (2013). Canadian Journal Fisheries and Aquatic Sciences.




Filters
stored In
ethanol at
room temp
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eDNA Resources
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science for a changing world

SAMPLING PROTOCOLS

Prepared in cooperation with Washington State University

Environmental DNA Sampling Protocol—Filtering
Water to Capture DNA from Aquatic Organisms

Chapter 13 of
Section A, Biological Science

e Book 2, Collection of Environmental Data

USGS FACT SHEET

Application of Environmental DNA for lnventory and

Monitoring of Aquatic Species

This fact sheet was created to help blologists and rese
understand emerging methods for detecting envire

their pnmnlal application for inventorying and me
species. It ix a syntheyix of published inﬁmuatlon. T
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http://pubs.usgs.gov/fs/2012/3146/pdf/fs2012-3146.pdf
http://pubs.usgs.gov/tm/02/a13/tm2a13.pdf

eDNA Resources
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What does an eDNA sample represent?
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Pilliod et al. (2013) Canadian Journal of Fisheries and Aquatic Sciences 70:1123-1130.



(@) Coho eDNA
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Response: Site replicate mean [eDNA] (pg/15 mL)

Sum Sq

1847497

2231569
0.001 **

diff

266.7449

291.8099

-269.2079

Mean Sq

307916

37823
0.01

Iwr

120.5793

145.6444

-387.1876

F value

8.1409

Pr(>F)

1.997e-06 ***

upr

412.91037

437.97538

-151.22823

p adj

0.0000133

0.0000018

0.0000001




How many replicates are necessary?

Possible detection outcomes
% of sites # replicates (-)  # replicates total
at a site

000

100

110

111

Total

Laramie, M.B. (2013)


http://scholarworks.boisestate.edu/td/780

Assessing detection probability and error

Possible detection outcomes
% of sites # replicates (-)  # replicates total
at a site

000

100

110

111

Total

12/162 = 7% false negatives

Laramie, M.B. (2013)


http://scholarworks.boisestate.edu/td/780

Contamination Prevention

Contamination can result from vanous factors

at every step m the sample collection process.

Be vigilant. Before imtiating eDNA sample
collection, the followmg field and laboratory
practices should be reviewed to avoid
contamination of samples and cross-contamination
among samples:

= Wear clean, non-powdered, simgle-use gloves
when collecting samples and removing filters.
Do not let gloves contact contaminated
surfaces, such as any equipment that was not
sterilized between sites, prior to handling
the filter.




When do we use eDNA?

Field
sampling
more cost-

High density effective

populations
eDNA sampling

more cost effective

Detection

eDNA ™\
sampling\\

Low density
populations

Effort

Figure courtesy of Dr. Caren Goldberg, WSU




How much Coho DNA iIs In environment?

Bull Run River
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How much Coho DNA iIs at a Coho Redd?

Side Channels (Salmon River)
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