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Great Lakes Fisheries



Challenges to Great Lakes Fisheries

MDNR

US - EPA

• Environmental contaminants 

(e.g., PFAS, EDRs, etc.)
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Challenges to Great Lakes Fisheries

Projected 

Surface Water 

Temps: 6 °C (?)
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Lake Whitefish

Ebener, in prep.

Commercial Yields

Lake Whitefish                  

Recruitment



Infection(s)=?

Infection(s)=?

Infectious Diseases as a 
Factor?



Courtney E. Harrison, Travis O. Brenden, Mark P. Ebener,

Chris K. Knupp, Michelle R. Van Deuren, Amber E. Johnston, 

Megan A. Shavalier, & Thomas P. Loch

Investigating Infectious Diseases As A 

“Bottleneck” To Lake Whitefish Recruitment

Courtney Harrison, 

Masters Student
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Virological, bacteriological, histopathological, serological, and molecular analyses



Quick Detour: Intra Ova Bacterial Transmission

Micropyle
Germinal disc

Chorion

Perivitelline space

Yolk

Vitelline membrane

Renibacterium 
salmoninarum

Flavobacterium 
psychrophilum



R. salmoninarum F. psychrophilum

• Bacterial Kidney Disease • Bacterial Coldwater Disease

Top 5 

Impediment 

to 

Aquaculture 

Globally
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Are these Infections 

Associated with Disease?
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Vertical Transmission in Great 

Lakes Lake Whitefish?



Infectious Diseases in Juvenile LWF?

2019 Age-0 LWF Collections

• Bailey’s Harbor (LM), n=150

• Thunder Bay, Alpena (LH), n=150

• Whitefish Bay (LS), n=24

• Caseville, Saginaw Bay (LH), n=1

• Menominee (LM), n=0

What are their effects 

on juvenile LWF 

health?

Will climate change 

exacerbate any such 

effects?



Conclusions Thus Far

• Well-known fish pathogens recovered from reproductive 

tissues of GL LWF for the first time 

• Some infections were associated with severe signs of 

disease in the affected host

• Is their evidence for transmission between generations, 

and what effect can these infections have during the 

early life stages?
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Great Lakes Lake Sturgeon

Infectious Diseases of 

GL Lake Sturgeon



Streamside Rearing of GL Lake Sturgeon

Mortality Events of 

Unknown Cause(s) 



Sturgeon Pathogenic 

Microbes

Sturgeon

Pathogenic 

Microbes



Assessing the risk of emergent and endemic 

fish pathogens to Great Lakes lake sturgeon

Amber E. Johnston, Megan A. Shavalier, Kim T. Scribner, Esteban Soto, Edward A. Baker, 

Douglas Larson, Thomas P. Loch



Peshtigo 

River

St. Clair 

River

Black River

Adults GL Lake Sturgeon Sampling Sites

Site
# Sampled 

(2019)

Black River 137

St. Clair River 76

Peshtigo River 19



Blood & Tissue Biopsy Collection (Adults)

Virological, bacteriological, histopathological, molecular, hematological analyses



Thus Far (2019)…

~5% (Black River)

~1% (St. Clair River)

0% (Peshtigo River)



Affected 

Area

Inflammation 

of dermis

Leukocytes 

within 

epidermis



Acipenserid

Herpesviruses 



Molecular Analysis

Nucleic 

acid 

extraction

PCR Amp. of 

DNA 

polymerase 

gene

Sequencing 

of Viral DNA

Phylogenetic 

Analysis 



Phylogenetic Analyses

Strains 

from 

Sampled 

lesionsReference 

strains

Novel Acipenserid

Herpesvirus…



Any role in 

unexplained 

hatchery 

mortality 

events?

Will 

environmental 

“challenges” 

exacerbate 

effects?

Future 

disease 

prevention?

Parent to 

offspring 

transmission

?

Any role in 

Great Lakes 

lake 

sturgeon 

declines?

Susceptible 

to current 

hatchery 

disinfectants

?
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53.2 Million 

Trout Sold 

in USA

1.9 million Trout Lost 

to Causes other than 

Disease

Source: USDA – National Agriculture Statistics Service (2018) 

29.5 

Million 

Trout 

Lost to 

Disease

Aquaculture & Fish Disease (2017)



Flavobacteria



Bacterial Coldwater Disease

<90% Mortality in 

Affected Captive Fish 

Stocks





Why Have Adequate BCWD Prevention & 

Control Measures Yet to be Realized?

Virulence?

Antibiotic 

Susceptibility?

Vaccination?



Flavobacterial Diversity and its Effect 

on Disease in Aquaculture
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BC

AK

MI

MD
IN

ID

COCA

MT
MN

NC

NM

OR

VA

WA

WI

WV

SD

PA

UT

F. psychrophilum from Across the USA

• >470 Fp
isolates (& 

growing!)
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F. psychrophilum Genetic Diversity (Multilocus sequence typing)



F. psychrophilum Antibiotic “Susceptibility” (USA)

Tetracycline
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Conclusions

• Intraspecific F. psychrophilum diversity is substantial, but top 

“troublemakers” in the USA (& GL) identified

• Evidence for transmission via egg trade

• “Troublemakers” more likely to “resist” approved antibiotics 

(mechanism(s) = ???)

• Ongoing studies: vaccine development, improved egg disinfection, 

and elucidating F. psychrophilum disease ecology in 

hatcheries/aquaculture



Great Lakes Fish Health 

in the 21st Century 

• The “unknowns” we need to know are many… 

• The challenges facing Great Lakes fishes, as well as the 

agencies that manage them, are many…

• Need to ensure that resources and effort to address 

such challenges thru science-based decision-making 

are equally numerous…

• Thank goodness dedicated and intelligent people like 

yourselves are likewise numerous!



Acknowledgements
• Funding Agencies:

– MDNR Fisheries Division

– USDA - NIFA (2016-67015-24891, 2016-

70007-25756)

– USFWS - GLFWRA (F19AP00229)

– GLFT (2018.1806)

• Gary Whelan, Martha VanAmberg, Ed Eisch, Jan 

VanAmberg, Aaron Switzer, Jim Aho, Randy Espinoza, 

Dan Sampson, Paul Stowe, Jon Jackoviak, Matt 

Hughes, Roger Greil, Seth Herbst, many others from 

MDNR Fisheries Div.!

• Kim Scribner, Esteban Soto, Ed Baker, Doug Larson, 

Todd Wills, Jon Bauman, Michael Donofrio, Henry 

Quinlan, Glenn Miller, Andrew Briggs, Brad Utrup, Roy 

Beasley, Jeremy Maranowski 

• Pierre Nicolas, Claudia Deobald, Keira Osbourn,

Danielle Van Vliet, Coja Yamashita, Jayde Ferguson, 

Dave Meuninck, Hui-Min Hsu, Bridget Baker, Ling 

Shen, Geoff Groocock, Carl Smith, Danielle Godard

• Travis Brendan, Mark Ebener, Todd Williams, 

Sam McMurry, Tony LeBlanc, Ralph Wilcox, 

Todd Stuth

• Little Traverse Bay Bands of Odawa Indians

• Michelle Van Deuren, Dr. Megan Shavalier, & 

other past and present MSU – AAHL Colleagues 


