a USGS ‘+ERDC

- . ENGINEER RESEARCH & DEVELOPMENT CENTER
science for a changing world

l

Development and Evaluation of Underwater
Acoustic Deterrent Systems for Invasive Carp Control

\ f Marybeth K. Brey', Christa M. Woodley?, Matthew Sholtis3, Andrea K. Fritts',
Jessica C. Stanton', and Theodore Castro-Santos*

U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, WI
2U.S. Army Engineering Research and Development Center, Vicksburg, MS
3U.S. Geological Survey, Western Fisheries Research Center, Columbia River Research Lab, Cook, WA
4U.S. Geologicebl Survey, Eastern Ecological Science Center, S.0. Conte Anadromous Fish Research Lab, Turners Falls, MA
[}

;‘! l

||
|
|

U.S. Department of the Interior
Us. GEDMEFM SI.II’VE\,F The data and information contained herein are preliminary or provisional and are subject to revision. They are being provided to meet the need for timely best science. The data have
| not received final approval by the U.S. Geological Survey (USGS) or the U.S. Army Engineer Research and Development Center (ERDC) and are provided on the condition that U.S.

' Government shall not be held liable for any damages resulting from the authorized or unauthorized use of the data. Not for citation or distribution.




UUDCR

(000 :

|0t000|.,,',\.|'. i,
LX) COCC

AN A

ALY
'N'iu'

AARKNEY)
by ]
LA :rm‘a“;r"

EMNGINEER RESEARCH & DEVELOPMENT CENTER




Research and Development Approach

Goal: Develop acoustic playbacks that alter invasive carp behavior in a predictable manner, while
limiting impacts to native fishes.
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Sound Field Sensitivity

Sound Pressure Levels
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Lab, Pond, and Field Studies
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Field Study: Lock and Dam 19

Identified by UMR partners as a necessary
“pinch-point” for limiting upstream carp

movement

1. Fish cannot pass upstream over the dam, only
through the lock

2. Lower number of carp above LD19 (natural
pinch point for movement)

3.  Study is applicable to other locations/deterrents

4, Moderate population of invasive carps below

the L&D, and documented upstream passage of
both carp and native species
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Objectives

o Design and install an uADS in the
downstream lock approach channel

o Evaluate the effectiveness of the uADS to
deter upstream passage of fish into the
lock chamber

o Evaluate the behavior of invasive carps
and native fishes relative to uADS
operation and covariates

o Evaluate the uADS operational
performance over the study duration

o Study period for up to 3 years
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Soundbar

o 16 Lubell LL1424HP
underwater speakers

o Designed for continuous sound at
180 SPL,,. dB re 1uPa

o Signals developed by ERDC and the
100hp boat motor signal

o 80 hours ON-OFF schedule

o Assess “received sound using
hydrophones

e soundbar (1), gates (4),
approach channel (5)
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Fish Tagging

Species 2021 2022
Invasive Carps 401 501
Bighead Carp| 50 52

Grass Carp| 100 100
Silver Carp| 251 349

Native Species 208 234
Bigmouth Buffalo| 120 121
Blue Sucker| 16 16

Flathead Catfish| 25
Freshwater Drum| 16
Lake Sturgeon 5
Northern Pike --
Paddlefish| 4

Sauger| --

Striped Bass-White Bass --
Walleye 7

White Bass| 15

Total tagged 609

*Preliminary Information—Subject to Revision. Not for Citation or Distribution.



Upstream UADS crossings

Objective 2: Evaluate the effectiveness of the uADS at deterring upstream passage of fish into the lock chamber

Number of Individuals HT1 (307 kHz) Vemco (69 kHz)

OFF ON OFF ON

Invasive carp 21 7 3 0

Bighead Carp 8 1 3 0
iGrass Carp 1 0 0 0
Silver Carp 12 6 1 0
Native specie 30 31 4 8

Bigmouth Buffalo 20 17 3 6
|Freshwater Drum 5 8 -- --
Paddlefish 4 1 2
|White Bass 2 -- --

*Preliminary Information—Subject to Revision. Not for Citation or Distribution.



Time-to-Event Analysis
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*Preliminary Information—Subject to Revision. Not for Citation or Distribution.

Fine scale behavior
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