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llluminating the black box with
Environmental (e)DNA

What is the environment like for salmon?
eDNA survey of the winter salmonosphere



lons

BBV

=3 RESERRCHVESSE\

2019-2020 1YS GOoA exped

o
c
o
L ] b e o .
=3
e o o ° g . ‘1
® & e o o o o 1
.......... . L
.......... - . o .
=
® ¢ ¢ 0000000 ; . :
® o o o
® o :
2] ® o o o o . :
g N
8 o
2 N
1] ) x
5 2 0}
= ; g
K 28
w =] 0 =3 ] =] b 5 z L | I
~ T o S ~ I ~ o @ s @ 5
wn w0 0 w ~ ~ w0 O o 2 2 3
el .

140

-145

-150

long



¢ Gulf of Alaska eDNA: Salmon -
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== Gulf of Alaska eDNA: Competitors
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GoA eDNA Co-occurrence Network
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BN (e Subsurface 2L grab sample
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«~\s Spatiotemporal snapshot -> Patchy data
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Goal: Increase
spatiotemporal
resolution to
reveal seascape
structure




Hollow membrane
filters -> 5L

Simultaneous on-
site Niskin sampling

« 5m, 25m, 50m,
100m

Automatic
continuous
flowthrough
transect sampling




2022 1YS: Continuous
flowthrough eDNA sampling

* Automatic transect eDNA
sampling
e b6x1h
 5-10L/h
e 5-18 km resolution!

* Synoptically collected

* Flowthrough

 Thermosalinograph
 Chila

 Hydroacoustics
18,38, 70, 120, 200 kHz




1YS 2022: eDNA sampling
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101 stations -> ~2.2 million km? @ 4 depths
260 transect samples -> 6000 km @ 10km resolution




Better together: eDNA
and Hydroacoustics

eDNA: Species ID
Hydroacoustics: Quantification

High resolution oceanographic data:
Environment

Hypothesis: Species abundance and
community composition are associated
with mesoscale oceanographic features

 Eddies
* Gyres
e Currents

SST

SLA

Chla




2022 Transect
Hydroacoustics
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Mean Target Strength

2022 Transect
Hydroacoustics

9m to 350m vertical bin

0.5nm horizontal bin

Brandon Chasco, Jarrod Santora, Brian Wells
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Sequence eDNA samples for species ID
Zooplankton (1ZS/COI/16S) AT~
Teleosts(12S) @<
Chordates (16S) ~ .p

Cephalopods (16S) %q
Salmonids (COl) wth

Refine Hydroacoustics

Combine with physical and biological
Oceanographic data

eDNA extraction system



Goals

. Describe meso- and macro-scale
ecosystem structure and function

- ldentify biophysical features
associated with hotspots of
biological activity

. Impacts on salmon ocean survival?
. Targets for remote sensing?
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