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Overview

e Threat of bait as a vector for invasive
species

e Chicago pilot study using eDNA
e Bait shops in the Great Lakes

* A meta-genetics approach to
surveillance

e Outreach
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Benefits:

No taxonomic expertise needed

No.direct handling of minnows

Quick

Can be done overtly or covertly

Can be done cheaply (although not in these studies)



Without Bait Fish
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Bait tank
calibration

 Target DNA degrades
much quicker in mixed
environments

* DNA of rare species is
detectable

* False negatives are
possible (failure to
detect)

 No indication of
contamination in any of
the controls

= yes)

Detection (0 =no, 1

Trial 5

With Bait Fish

Accumulation Degradation
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Barnes, MA, CR Turner, CL Jerde, MA Renshaw, WL Chadderton, and DM Lodge. 2014. Environmental conditions influence
eDNA persistence in aquatic systems. Environmental Science and Technology. 48(3): 1819-1827.



Chicago bait shops (2010)

Chicagd

@ B J
® oo I
o 137
. 132 &i‘zukegan
r 0
114} ®
= 957 ]
("] (68
% 3 @~
‘@ o S oArlington Heights
Elgl% 4 Mount F?rastp_ect Skokie
séhal) rg. Des Plaines Evanston
SR B EE
[, =i | ey
-3 DuPa YL ra
- L2 10 o i . Oa" Parko
) Q\N’heatot."l )
E | 83 e Ci%ero Ci
i s i
Aur.nc’ e Naperville -
—— K Lawn |
| 53} C' o
HKenda
| < \ el =
Joliet
@ o
| @ County
- @ 3894
i ¢ =
ILLINOIS, P
ty P AL
fas] 1
()
. . HKankagkee Counity .
17
DEPARTMENT OF
NATURAL
L RESOURCES

Bait Shops in Northeast lllinois

Pd Legend
@ Bait shop locations

E States
E Great Lakes




Chicago bait shops (2010)

e 136 water samples collected

e 52 bait shops

e 79% of bait sourced from two
wholesalers

* No bighead or silver carp observed
with visual inspection or detected with
eDNA

* However, 14 shops had gold fish DNA
and that corresponded to 8 visual
detections

* However, Chicago bait is regionally
sourced. Not so elsewhere in GL
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Species of concern

e Goldfish (Carassius auratus auratus)

e Round and tubenose

gobies (Neogobius melanostomus
and Proterorhinus semilunaris)

e Eurasian rudd (scardinius
erythrophthalamus)

e Bighead and silver carp

(Hypophthalmichthys nobilis and
Hypophthalmichthys molitrix)
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Great Lakes bait shop visits
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Species Detected

® Silver Carp

® Round Goby

® Tubenose Goby
Rudd
Goldfish

Positive Detections
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Bait trade eDNA results

Second set of samples show goldfish presence

Gobies entering regional bait trade
— Perils of local bait production

Silver carp positive detection. Same bait
hauler transported on the same day to these
three shops. From Southern US.

In the same vicinity of positive silver carp
eDNA detections in Lake Erie

Overall 4.7% contamination rate of samples



A meta-genetics approach

e Active surveillance: “Is Asian carp DNA present
in this sample?”

e Passive surveillance: “What fish species” DNA
are present in this sample and are there any
DNA sequences identified to invaders?”

e Uses rapidly developing technology of high-
throughput sequencing and computing power
to clean, sort, and identify DNA to species



Six bait shops

OUnknown fish

O Ameirurus melas

B Chrosomus neogaeus O Notropis hudsonius

O Culaea inconstans O Notropis vocellus
O Notropis straminenus
OMorone americana

OUnknown fish

OUnknown fish
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Surveillance Synthesis

Anglers do not want AlS, bait shops do not
want AlS, natural resource managers do not
want AlS, scientists do not want AIS

Bait is a potential vector for introduction
Profit margin on bait sales is small
Potential for screening at the wholesale level

Current work ignores sometimes illegal
transport of bait from anglers and retailers
(wild capture)



Outreach signage

e Document AIS signage during bait shop visits
(Total = 525)

e Distribute window statics posters to all
accepting retailers

e Re-visit = 20% of shops after one year
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Signage Observations
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Sigh Retention

135 shops re-visited
54% of signs remained posted

No differences between
states or posted vs. handed
out

Retailer responses

STOP AQUATIC
HITCHHIKERS'

¢ Prevent the

Help Bait Dealers Prevent the Spread of Aquatic Invasive Species

PROTECT YOUR WATERS! If you see any of these,

remove them from your bait.

v/ Inspect bait and remove
hitchhikers during dip net
transfer.

v Dispose of unwanted
bait and worms in the trash,
not on land or in water.

v Do Not move bait away
from a waterbody if it has
been in contact with lake
water, unless you're
returning to same lake.

Do Not Release Live Bait!
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Bait bucket stickers

Dispose of bait on
land or in the trash

Bait and non-native plants and
animais hitchhiking in bait can harm
our lakes and rivers.

PROTECT OUR
WATERS...

Daveloped by (lincis ndan $oa Ceantiech Naturabintory Sarvey, and Depant.
ment of Natural Rescurces and Envirenmental Sciences 3¢ Unbersity of Minok.
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