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3. To apply the lessons learned
to map marine mammals and
their prey along the US west
coast using eDNA.

Contact: Dr. Ryan Kelly, rpkelly@uw.edu

latitude

Shelton et al (2022) Pro R Soc B Valdiva et al (in prep)

3 126.5°W 126.0°W 125.5°W 125.0°W
w5 (b) (c) o T T
£ 3
4 {1t ap \
< o8a
e O~ O O
00OS P
k-
44 A+—rems z
Cetacean detections
eDNA metabarcoding
B Pacific white-sided dolphin
Humpback whale
424 . B Risso's dolphin
s B Northern right whale dolphin
& Dall's porpoise
Harbour porpoise
--------- M Finwhale
B Baird's beaked whale
B Kiler whale
404 Bathymetry (m)
= M Land
- 0-200 Continental shelf
¥ 201-500 Upper Continental slope
....... 501-2500 Lower Continental slope
B >2500 Continental rise A o
6 125 124 123
longitude
Guri et al (in prep)
Clupea pallasii Scomber japonicus Thaleichthys pacificus
0\4 50\4 150 | 300 | 500 0 50 114 300 | 500 0\4 5@ 150 3% 500
4N L ; I : 1 ' .
o S L Estimated eDNA
\ concentration
46°N 4 14 - i (copies/L)
‘ - 100000
-
s ] ] 10000
’ - 1000
42°N 4 &4 100
10
1
40°N 4
0.1
38°N~ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
= = 223323 3 33 32 23 235 3 2 $3 323 33 33 3
nh o b 9 B 9 1y 9 1y 9 B 9 ih 9 b o b o9 b & v o 1B o b 9o B 9o b 9
wn < Yo} < wn < wn < wn < wn < n < wn < wn < wn < wn < wn < wn < Yol < mn <
o 9y o e a8 o 8o oo oa oo oo g RN s 8y d



Optimizing a Workflow for Rare Targets
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Water Filtration: Volume Filtered and Pore Size

Andruszkiewicz Allan et al (in prep)
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Water Filtration: Volume Filtered and Pore Size
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DNA Preservation and Extraction
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DNA Preservation and Extraction
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Metabarcoding Primer Choice
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Metabarcoding Primer Choice

Percent samples

Primer set Gene Target )
& with cetaceans

MiFish-U . o
Miya et al. 2015 125 FISh 24-5A)
MarVerl 12S | Vertebrates 45.7%

Valsecchi et al. 2020

D-loop Control Marine
Baker et al. 2018 Region mammals

25.5%




Metabarcoding Primer Choice

Percent samples
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Metabarcoding Primer Choice
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Metabarcoding Primer Choice
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Technical PCR Replication
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Sampling Location
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World's rarest whale washes ashore in Otago

A whale so rare only six specimens have ever been known to

science has washed ashore on an Otago beach.

Date: 15 July 2024

On Thursday 4 July, Department of Conservation (DOC) staff were notified a type of beaked whale around 5 m
long had washed ashore near Taiari Mouth.

Upon inspection, and consultation with marine-mammal experts from DOC and Te Papa, it appears the creature
was a male spade-toothed whale - a species so rare next to nothing is known about them.

DOC Coastal Otago Operations Manager Gabe Davies says if confirmed, this will be a very significant scientific
find.

“Spade-toothed whales are one of the most poorly known large mammalian species of modern times. Since the
1800s, only 6 samples have ever been documented worldwide, and all but one of these was from New Zealand.
From a scientific and conservation point of view, this is huge.”



Lessons learned

Choices along the workflow can greatly
increase ability to detect rare targets

For cetaceans in our study system:

- We maximized the target to total ratio
with larger pore sizes, larger volumes
and kit extractions

- We found metabarcoding primer sets
have different sensitivity and can yield
different information

- We increased replication because rare
things are stochastically detected

- We found eDNA where the animals

spend more of their time (surface v
depth)
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