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eDNA is one tool in the toolbox

ﬂwdely applicable with a\

broad range of uses; BUT,

e Still just one tool in the
toolbox for aquatic ecology

e Genetic material shed into
the environment

* Collected from a variety of
matrices:

 Sediment, water, air, spider
webs, etc.
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New Zealand Mud Snail

K\/ery small snail, \ Borselonsd shal 1

about 1/8” or 3-4
mm l(eel{ndgelunudwk;\ w T_H-

may be absent

* Right-side opening i
* 5-6 whorls '

* Brown/black

Opening is on right side
0 jum (not shown) (with shell pointed up)

* One female may can cover shell opening
produce a colony

Kof 40 million snails/

Credit: U.S, Geological Survey




Global Invader

a)

Fig.3 a Global distribution of the New Zealand mud snail (NZMS); b North American distribution of NZMS (Canadian distribution of
NZMS largely unknown); ¢ distribution of NZMS in the Great Lakes region of North America

ﬁ\lative to New Zealand \

* Now in Europe, western
US and GL Regions

* Found in Pere Marquette
in 2015 (first M| detection)

e Boardman, Au Sable,
Grass, Pine, and Manistee

e Found in Boardman in
2016

Geist et al. (2022)
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NZMS Impact on Sediment Testing

v\
BNRT \
A 4 )

KControl sedimentin
toxicity testing with
organisms

 Discovered NZMS in
2023

e Microcosm of in situ
Impacts

e Low DO, low
survival/growth




AMDROID APP ON

Google play

M I S I N Midwest Invasive Species - EZEESI 7o 10 Reporting Projects
. Arctic Ocean Arctic Oce
Information Network 5347134 | Michigan #0BS  Project Name
65774  Wisconsin ~

B NORTH AMERICA  EUROPE  ASIA NOR 62736  lllincis 338710 iNaturalist
D A Val Ia b I e on th e Pacific Ocean Atlantic Ocean Paciflc Oct 40569 | Indiana 112011 MISIN (Public Reporting)

Midwest Invasive Species
Infermation Network

38221 | Minnesota

The observation reports are updated daily beginning at 7am AFRICA 32452 Ohio 36514 USGS Nonindigenous Aquatic Species
tO re every 2 hours with a final update at 9pm. They consist of TRAA RS 11211 | Ontario 33423 Northwest Michigan Invasive Species Network
repor‘_ts focused on pres_ence and absence_obsewat\ons‘ ) 9025 | Missouri 32043 Detroit River - Western Lake Erie CWMA
Additional reports provide data focused views of observations 4081 | lowa — :
highlighting priority species; project based reporting; filtered ANTARCTICA 3539 | Kansas 23378 Michigan Dune Alliance
reports by species and habit; and field photos. 23288 Early Detection and Distribution Mapping System
Fesdback 16392 Michigan DNR - Parks & Recreation Division
14637 Timberland Invasive Partnership
Total Observations 14071 Brown Marmorated Stink Bug Reporting
Absence Observations (Date Observed)
8982 . Top 10 Reported Species
£ 0. * c
Presence A z 0BS Common Name
81 81 02 g I I II 74866 Phragmites (Invasive)
- III III I 32487 Autumn olive

= 30981 Garlic mustard
25501 Multiflora rose
Notes: Observations (Date Contributed) 22350 Spotted knapw

0.2M 22106 Purple loosestrife
= There is a limit on the number of points that can be shown on the

embedded maps. The maps show a representative sample. Use
filters or zoom to reduce mapped points within the current map
extent.

MISIN

17659 Brown marmorated stink bug

oM 16570 European frog-bit

Observations

16220 Common buckthorn

15310 Japanese knotweed

Midwest Invasive Species
Information Networ




MISIN Current Detections

TIL YT O

City
+ Species: New Zealand mudsnail
= Cherry Capital
Alrport
Garfield
East Bay
Devils
Elbow
o
o Jacks cr
Landing
o]
[&)
[o)
South
Boardman

MayField




Garfield

TIL YT O

City

Our Sampling Locations

Species: New Zealand mudsnail

East Bay

Devils
Elbow

MayField

[



Sampling Methods

Goldberg et al. (2013)
3 x 2 L sterile PETG bottles

Upstream of
bridge/crossing

Just below surface,
without disturbing
sediment

Grab samples
Outside of thalweg




Processing Methods

K/acuum filtration

* 0.45 micron cellulose
nitrate filters
e 2 L perfilter

Same pProcess

Kit w/Zymo cleanup

\ * High tannin content

<

* Field negative control -

* Modified Qiagen Tissue

/




droplet digital PCR Methods

m?;io—Rad droplet \

digital PCR system

* Modified from RT-
qPCR assay

* High volume of
template DNA

* Further optimization
required

\_ /

Target of interest
Background DNA



Amplituce

11000

10000

8000

g000

7000

e000

5000

Preliminary Results

S. Branch (known +)

Hudson Creek (no ID)

Filtration Negative




Next Steps

ﬂ:ine-tuning assay and sample

processing methods

* Watershed wide sampling schema to
establish boundaries of population(s)

« Samples can be used for multiple
targets, not just NZMS or even invasive

species

* Paired eDNA with traditional
macroinvertebrate sampling and ID

* Correlate density of population to gene

<

K copies for quasi-quantitative data /




/ Thank you! \

Visit us atthe GLEC
Booth

Please feel free to reach out:

Maggie Petersen
mpetersen@glec.com
(231) 941-2230 ext. 114

www.glec.com

m Microbiology and Molecular Ecology Laboratory
\ —_— Great Lakes Environmental Center

Traverse City, Michigan



mailto:mpetersen@glec.com
http://www.glec.com/
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