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4lex Bettencourt woke up his brother to get this photo of his very big striped bass. — Alex Bettencourt

This story might have ended up as the Marthas Vineyard version of the Loch Ness monster, only

in this fish story Nessie got eaten. But of course, Island fishermen don’t wear kilts.



2003: Start of DNA barcoding movement
DNA barcoding: identifying species using short,
standardized gene regions
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Just as the UPC label identifies a product, a short DNA sequence,
shown here schematically, can be an identifier for species, a “DNA barcode.”




Anyone, anything, anywhere

. Fragments 3. Look-alikes
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Anyone, anything, anywhere
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7. Simplifies, miniaturizes




2008:"Sushi-gate!”

THE NEW YORK TIMES, FRIDAY, AUGUST 22, 2008

A Fish Story With a DNA Hook

By JOHN SCHWARTZ




One-quarter of samples mislabeled, all as more
expensive or more desirable fish

Mislabeling in 6 of 10 grocery stores/fish
markets, and 2 of 3 restaurants

Sold as: DNA ID:
White (Albacore) Tuna Mozambique Tilapia
$1.70/Ib wholesale
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Could we collect DNA without collecting
specimens or tissue?

Collecting fish Collecting water

All samples analyzed to date are near-shore, surface



Fishing for DNA

2. Filter to concentrate

|. Collect water samples

3. Extract DNA 4. Amplify target 5.Sequence
B (mDNA 125 110 bp)
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City Fish: NYC Central Park eDNA survey
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A dozen species in /4 cup of water

* Analyze 6.33 ng DNA (roughly 60 mL H,O); 7 x 10"4 reads
e Detected 7 species of fish, also mammals, birds

The Loch  Fish Mammals, birds
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eDNA vs traditional methods
e 7 of top 10 species same by seining, eDNA

Seining top |0 species

eDNAtop 10 species
(#individuals) N\ 4

(#reads)
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Atlantic méﬁhaden

e Seining data from 2013 Long River Survey, Hudson River Monitoring Program
(thanks to Keith Dunton for sharing survey reports)
* Long River Survey Hudson only, NYC to Albany



Potential for coastal marine eDNA:

* Assessing coastal habitat restoration
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Wreck Pond restoration project

* Detecting endangered, invasive species

Atlantic sturgeon

Lionfish:“potential invasive, highly damaging”



West Tisbury
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American eel

Golden shiner
Brown bullhead
Banded killifish
Mummichog

s Atlantic menhaden
¢ - Inland silverside

¢ Atlantic silverside
Striped sea robin
Sheepshead minnow
Bay anchowvy
Human

Frog

| |Canada goose

Big brown bat

W |Raccoon

White crappie probable

Grass or American pickerel

Vertebrate eDNA found in
Look Pond (left, fresh) and
i Tisbury Great Pond (right, salt)

Pomoxis sp

Anguilla rostrata

Esox sp

MNotemigonus crysoleut
Ameiurus nebulosus
Fundulus diaphanus
Fundulus heteroclitus
Brevoortia tyrannus
Menidia beryllina
Menidia menidia
Prionotus evolans
Cyprinodon variegatus
Anchoa mitchilli
Homo sapiens

Rana sp

Branta canadensis
Eptesicus fuscus
Procyon lotor
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Freshwater fizh

Comparison of

vertebrate eDNA

in six aquatic locales

on Martha’s Vineyard

Island Saltwater fish

Left to right columns:
Freshwater pond
Saltwater pond
Freshwater but with
salt species too
Stream
Freshwater pond
Freshwater pond

Other vertebrates

Filter #
Collection date

grass or chain pickerel
American eel

black crappie

golden shiner

brown bullhead
yellow perch

darter specias

banded killifish
bluegill

rmummichog
four-spine stickleback
menhaden

inland silverside
Atlantic silverside
menhaden or herring
striped zea robin
white perch

striped baszs
sheepshead minnow
bay anchowy

Canada goose

bullfrog or green frog
E005E OF SWEN Species
brown rat

duck species

black crowned night heron
white-tailed deer
northern short-tailed shrew
gray squirrel
cormaorant

racoon

muskrat

black-capped chickades
dog

big brown bat
znapping turtle

river otter

cedar waxwing
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My first thought was that the striper
was a fresh arrival, and had followed
the herring into the pond. Alex
suggested it was one of a number of
schoolies he had heard about that
people caught on the saltwater side
and released on the freshwater side.
Striped bass spawn in freshwater and
have been introduced into a number
of lakes and reservoirs across the
country, where they grow in excess
of 40 pounds, so he is probably
correct.

“l think it’s been swimming around in
there for about 13, 14 years, and |
just happened to catch it.”

surprise

Alex Bettencourt thought he heard something in the water behind him, so the fisherman

decided to try a cast.

By Nelson Sigelman - june 1, 2016 LR
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Alex Bettencourt woke up his brother to get this phote of his very big striped bass. — Alex Bettencourt

This story might have ended up as the Martha's Vineyard version of the Loch Ness monster, only

in this fish story Nessie got eaten. But of course, Island fishermen don't wear kilts.



eDNA: can sample adaptively, spontaneously,
e.g., after storms, heat waves, pollution episodes

East River Hudson River

January 2016

July 2016
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