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Introduction

Bighead and silver carp (hereafter Asian carp) introduced In
early 1970s for aquaculture and polyculture (Arkansas and
lllinois)

Planktivorous, highly fecund, rapid growth rates, federally
Injurious species

Wild populations established in Mississippi River Basin
Upstream spawning movements
Threat to the Great Lakes and Upper Mississippi River Basin

CSSC Aguatic Nuisance Species Dispersal Barrier



Introduction

eDNA detected upstream of
CSSC Aguatic Nuisance
Species Dispersal Barrier

eDNA detected in Calumet

Harbor, with physical collection

of one BHCP in June, 2010

Wisconsin River (Prairie du
Sac), Lock and Dam #1 (MS
River)

Sound-bubble-strobe light
barrier technologies as a
potential deterrent system

TR

‘CarpDNA in Lake Michigan

Lake
Michigan

» {'_,,_;‘ Asian carp
== DNA found

2,000 feet

Chicago
ILL. IND. _ 80 miles River.
® Sites where carp
DNA has been found W\Q« Chicago
\ﬂc v C’allzémet
- wer
Electric P a/za,,et S =
barriers g Channe

Chicago Sanitary

A ’ and Ship Canal \
N

10 miles . / o
ILLINols (7 Calumet River
Little Calumet River

e Sources: Illinois Department of Natural Resources,
Illinois Army Corps of Engineers Chicago District
River Aerial photo courtesy of U.S. Geological Survey

MARTHA THIERRY/Detroit Free Press



Introduction

= Asian carp have a Weberian apparatus (Helfman et al. 1997)

= Sound-bubble barrier technologies were shown to be 95%
effective at deterring adult bighead carp passage in hatchery
raceways (Taylor et al. 2005)

= Bighead and silver carp are sensitive to high sound
frequencies, in the range of 750-1500 Hz (Lovell et al. 2006)



Objectives

= Test the effectiveness of sound-bubble-strobe light barrier
technologies (SBSLB) for deterring upstream passage of
Asian carp and non-Asian carp species at an ecosystem
scale relevant for management

= Provide recommendations on whether these technologies
could be used in other areas where Asian carp pose a
threat (e.g. CSSC, Lock and Dam #1)
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SBSLB Components

= 16m SBSLB

= 16m air curtain hose

= 16 strobe lights

= 16 underwater speakers

= Speakers emit sound frequencies between 500-2000
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Methods

= Asian carp and non-Asian carp species were captured
from the main-stem lllinois River and Quiver Creek,
respectively, by pulsed-DC boat electrofishing, back-pack
electrofishing, hoop nets, and angling




Methods

= All captured fish were measured for length and weight,
floy-tagged and fin clipped, and then released directly
below the SBSLB in Quiver Creek

= SBSLB effectiveness was determined by upstream
recaptures of marked fishes

= Recaptures were collected between the SBSLB and the
upstream low-head dam using back-pack electrofishing,
hoop netting, and angling _____
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Results

Trials were conducted from August 26 - October 7,
2009 and August 27 — October 27, 2010

40 fish species captured and tagged

2,937 non-Asian carp were captured upstream of the
barrier and released downstream of the SBSLB

85 non-Asian carp were recaptured upstream of the
barrier (up to 97% effectiveness)

575 silver carp were transplanted from the main-stem
lllinois River and released downstream of the SBSLB

2 silver carp were recaptured upstream of the barrier
(up to 99% effectiveness)

No marked bighead carp (n = 101) were recaptured
upstream of the barrier



Percentage of fishes recaptured by species during ON
and OFF sound-bubble-strobe light barrier trials in
Quiver Creek, Havana, lllinois, USA, 2009-2010. Please
note that no bighead carp were recaptured.
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The number of fish recaptured versus the number marked by
species for all ON trials testing sound-bubble-strobe light barrier
technology in Quiver Creek, Havana, lllinois, USA, 2009-2010.
Please note that only recaptured species are labeled.
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Conclusions

= Our results suggest that SBSLB technologies
could be used as a deterrent system to repel
Asian carp, but not as absolute barrier (up to
99% effectiveness)

m SBSLB technologies also repelled non-Asian
carp species (up to 97% effectiveness)

= Blockage of native fish species upstream
passage must also be considered when
applying these technologies for Asian carp
management
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