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Bi-directional, Selective Fish
Passage: The Complications of
Flsh Passage In the Laurentian

Rob McLaughlln, University of Guelph
Andrew Muir, Great Lakes Fishery Commission




' A Brief History of Barriers

* Milling, mining and forestry

« \Water regulation, recreation and
hydroelectric power generation

« Control of invasive species




Januchowski-Hartley et al. 2013

Canada

United
States
51 %

I ilometers

600

300

150



Sea Lamprey Expansion

Lake Superior: Dates First Observed
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Asian Carp on the Horizon

 Electrical barrier
keeping Asian
carp out of the
Great Lakes




Black Sturgeon

Increasing Pressure

‘ for Dam Removals
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Management Challenge
INVASIVE CONTROL vs RESTORATION




Research Goal

* Provide bi-directional movement of
desirable fishes through and removal of
Invasive fishes in fragmented watersheds
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Project Objectives

1. Develop selective bi-directional fish
sorting technology as an adaptive
management experiment

2. Determine protocols for implementing bi-
directional selective fish passage
throughout the Great Lakes Basin

3. Set solutions in a global context



How to sort an assoriment of things?

HOW IT WORKS
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Integrating Technologies

.

U.S. Fish & Wildlife Service

Yukon River Video Project
Fairbanks Fish & Wildlife Field Office

Fish wheels are commonly used as a
capture methoed to determine relative
i rum timing of Youkon
“test wheel"”

abundance
River salmon. These

catch rates are used by fishery man
agers 10 assess the in-season sabmon
runs on a daily basis. The wheels
use live boxes to stare fish until they
are counted by dip netting. Recent
studies on Yukoo River fall chum

salmon sugpest that bolding time and
atfect
the ability of fish to truvel upstream

crowding in live boxes m

Lo spawning streams. This is of par-
ticular concem during years of low
salmon abundance.

A remote video system was devel-
oped to obtain salmon passage rates
without the use of fish wheel live
baxes, eliminating fish handling and
crowd concerns. Aller fish wheel
capeure, fish travel down a chute,
are video recorded, and then re<enter

the river. The system consists of &
color CCD camera mounted above
the fish wheel chute and connected

ot i i Ingped

Thiz vivle

ferva e infowr

1o o kaptop computer through o video
capture card. A time-lapse VOR s

linked mnto the system for back-up.
Ihe system is powered by 12 volt
batteries. During daytime operation,
a waser-wheel generstor charges the
batteries. At night, lights necessitate

the use of a small gasoline generator.
Video capture software allows the
recording ol only video frames
contaiming fish images. These im-
ages are stored in computer video

orex

files. Video capture can be ng

using various methods i, mag
switch door, mation sensor, and
umage recognition. Frame rate and
number of frames coptured before or
afler & tnggenng event are controlled

by the software. The resulting files
are rev

ed and tallied wsing video

reviewing soltware specifically de

thrvmgh the fahaeka! and cop

vating fisheries Catch

s for gen
Per Unit Effort data, The time-sav

Irgs using this method over tradi-
tional viewing of time-lapse VCR
tupes can be substantial

Presently, three Yukon River fish
wheels are oquipped with thes video
system. Accurate daily counts of
four salmon species, sheefish, white-

nd various resident fish spoecies
are obtained using the video system

The benefits of video counting are

2 lowenng of fish stress, 2
sampling, reduced data recording
errors, and lower operntional costs,
Other apphicatsons of this technol-
ogy include monitoring fish passage
al dams and weirs, identification off
marked/unmarked fish in 1agging
studies, and remote monitoring of

anmmal behavsor.
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« Shape recognition
* Behavioral recognition
« Color identification

* Enumeration



Conceptual Approach
Integrating Technologies
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Conceptual Approach
Integrating Technologies
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Conceptual Approach
Integrating Technologies
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If you have any
experience In this
area (or ideas) we

i sICEEP CALM
et BECAUSE

Rob McLaughlin: WE NEED

rimclaug@uoguelph

ca YOUR

Andrew Muir:

thomas.pratt@dfo-
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