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* Great Lakes Fishery History
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A Great Lakes Mystery
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Great Lakes Fishery History — Indigenous Nations
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St Marys River Rapids, c. 1860
Library and Archives Canada




Great Lakes Fishery History — Colonization

Uniyersity of Mirnesota—"lske Supefidt=i

N e




Great Lakes Fishery History — Industrialization

International Joint Commission

1898, Ocqueoc Riverat Millersburg, MI. Millersburg Memaories.



Great Lakes Fishery H|story Fishery Decline
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* The Sea Lamprey Invasion




Sea Lamprey Invasion — First Detection
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Sea Lamprey Invasion — Fishery Impacts
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Sea Lamprey Invasion — Ecosystem Impacts
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Sea Lamprey Invasion — The Call for Action
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Oliver Smith, Port Washington,
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Sea Lamprey Control Development — Early Work
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Lampreys Electrocuted
310+ YEARS To Preserve Lakes Fish

‘Death Fence' In River Makes ‘Hot
Winter’ In Cold Country For Parasites

By Sclence Nervics




Sea Lamprey Control Development
— Great Lakes Fishery Commission
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Sea Lamprey Control Development — Lampricides
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Sea Lamprey Control Development — Success!
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e Success & the Need for Continued Control




Sea Lamprey Abundance (millions)

Continued Sea Lamprey Control — Victim of Success
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Continued Sea Lamprey Control — COVID Pandemic
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Continued Sea Lamprey Control is Needed
lake | Target | 2024 | 2025 | A

Adult index (3-yr mean) Superior 10,421 55,551 40,610 -14,941
54 Lake Michigan 20,526 24,799 21,273 -3,526
== Superior Huron 31,274 39,974 44,591 +4,617
== Michigan
@ 47 = Huron Erie 3,263 870 803 -67
o == Erie
o Ontario Ontario 14,065 22,374 11,584 -10,790
o 37
"g"_-; e 3-year averages & 5-year trends
T 2- * >targetsin all lakes except Erie
¥ * Trends flat in all lakes; high variation
11 f’/_—\ * 2025 data points are relevant — COVID
o * Decreases in all lakes except Huron

2020 2021 2022 2023 2024 2025 * |ncrease in Huron
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* The Current Sea Lamprey Control Program




Current Sea Lamprey Control — Ba rriers

e | : Without sea lamprey barriers:
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Current Sea Lamprey Control — Lampricides

* ~500 tributaries treated — most on a 3-5 year cycle
* ~120 tributaries treated annually with lamoricides
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* TFM kills >90% of sea lamprey
* Bayluscide kills ~75% of sea lamprey



Current Sea Lamprey Control — Larval Assessment

‘é"-

~600 tributaries surveyed annually

Which tributaries to treat

How far upstream to treat

Whether retreatment is needed
Whether barriers are effective
ldentify new sea lamprey tributaries
Collect larvae for research and
outreach



Current Sea Lamprey Control — Adult Assessment
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Current Sea Lamprey Control

— Environmental & Risk Management
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Current Sea Lamprey Control — A Complex Program

KEY PARTNERSHIPS R e ol = T

e Sealamprey control agents (DFO &
USFWS)

* Federal Partners (USGS, Army Corps) =

* Academic Institutions (Michigan
State University and University of
Guelph — formal agreements) ,

« Environmental permitting agencies |/ ‘ l ‘l
(EPA, Health Canada, States, Ontarlo)

e State, Provincial, & Indigenous
fishery agencies

* Fisheries and Ooeans  Piches et Ocdans ‘
Canada Canada
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e Sea Lamprey Control Threats




Sea Lamprey Control Threats — Resistance

target

modification
Changes in lipid
concentration in

mitochondrial membrane,
numbers of mitochondria,
Target facilitated transport

Lamprey

External
Environment

excretion

detoxification
Changes in activity of UDP-
glucuronyl transferase
enzyme affecting

glucuronidation capacity
uptake '

transport

avoidance

Changes in behaviour, such
as earlier timing of
metamorphosis or out-
migration, habitat selection
and movement. Changes in
gill physiology that reduce
uptake.

Lampricide

From Dunlop et al. 2017 — Can J Fish Aquat Sci



Sea Lamprey Control Threats — Climate Change

From Lennox et al. 2020 - Global Change Biology

North: more spawning and rearing habitats in rivers,
longer feeding and growing seasons for sea lamprey and
their host fish in rivers and lakes, higher fecundity, earlier
migration, easier to pass migration barriers

Uncertainties: extreme events like

flood, drought, and short-term high-

o intensive rain, the interaction

9 Y between these events and local
L'u- human land-use

South: less suitable habitats for larvae in rivers, more anthropogenic disturbances '



Sea Lamprey Control Threats — Social License
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25 vacant permanent positions; Continued uncertainty around federal staffing
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* Sea Lamprey Control Opportunities




_.amprey Control Opportunities
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Sea Lamprey Control Opportunities
— New Lampricides

STAGE 2 STAGE 3
& x
&
&
&
In vitro / in silico In vivo efficacy & Product development
screening safety testing & regulated studies

RESTORATION] Toem Cell lines for sea Iamprey Assay‘s to screen ::hemit:als
/ & nontarget fish




Sea Lamprey Control Opportunities
— Genetic Control

MICHIGAN STATE
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Sea Lamprey Control Opportunities
— Geomorphology
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Sea Lamprey Control Opportunities — FishPass

Construction
* Phase 1 of construction completed in June 2025

over the new spillway
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www.glfc.org

Special Thanks to Cory Brant, USGS
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