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Challenges to Great Lakes Fisheries

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

Kalamazoo Gazette
April 20, 1989

Dead salmon
found on beaches

JOHN BLOCK
GAZETTE OUTDOOR WRITER

LAKE MICHIGAN — While some fishermen are
having a banner spring taking young coho salmon in
Lake Michigan from New Buffalo north to Sauga-
tuck, others are concerned about a salmon die-off.

Dead Chinook salmon and a few steelhead are be-
ing found in the lake and washed up on beaches. The
fish range in age from 1 to 4 years and weigh from
two to 12 pounds.

“It’s a continuation of the die-off we had last sum-
mer,” says Jim Copeland, manager of the Wolf Lake
State Fish Hatchery in Mattawan. “It started about
three weeks ago.”

Dave Johnson, chief fish biologist at the Plainwell
district office, said he hasn’t received reports of dead
fish in the lake from any boat anglers recently.

“The only reports we've had have been of fish
found on beaches or by piers,” Johnson says.

A bacterial kidney disease was deemed responsible
for the fish deaths last summer. Copeland says that
the fish are being checked for that this spring, but a
viral problem is also being considered.

“The bacteria in the fish dying now is not what
you'd find in a hatchery die-off,” Copeland points out.
“John Hnath, our pathologist here, has checked and
tested over 20 fish this spring. He’s also sent samples

GAZETTE PHOTO / RICK CAMPBELL
Part of the salmon die-off along Lake Michigan. Please see FISH, B2
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Lake Whitefish

mOntario mErie mSt Clair oHuron mMichigan DSUperifl \ ;.

Commercial Yields

Lake Whitefish
4 Recruitment

fiaia” e

) Millions of kilograms

4

V. " = _-\“186? 1879 1891 1903 1915 1927 1939 1951 1963 1975 1987 1999 2011 ;
- R N\ A ¥ i ‘
o N\ ~her, In prep. Year " A'

S7



© H

0

© n

0 L)

8 3

a m 1

o = ®

S..O.. Q

[ | ] f .

a0 - -
o . - I
T N

Infectious




Investigating Infectious Diseases As A
“Bottleneck” To Lake Whitefish Recruitment

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
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Spawning Phase Adult Lake Whitefish
Collection Sites (2018-2019)

“Good Recruitment”

Lake Huron
Caseville, CELILHEVA - FA

Lake Michigan

Menominee River, Wil

Lake Superior
Whitefish Bay, Ml

“Poor Recruitment”

Lake Huron

=

Lake
Michigan

Balleys Harbor,




Fish Collection




Virological, bacteriological, histopathological, serological, and molecular analyses




Quick Detour: Infra Ova Bacterial Transmission

Germinal disc

Renibacterium
salmoninarum

Chorion
Yolk

Flavobacterium
psychrophilum

Perivitelline space



R. salmoninarum F. psychrophilum

- Bacterial Kidney Disease - Bacterial Coldwater Disease

Kalamazoo Gazette
April 13, 1991
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First Detection of F. psychrophilum in GL LWF

Flavobacterium psychrophilum Prevalence in 2019
(Kidney)

Menominee Saginaw Bay
() (LH)




R. salmoninarum Infection Prevalence (KSH)
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Are these Infections
Associated with Disease?
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Detection via semi-quantitative ELISA






R. salmoninarum Infection Prevalence (Gonads)
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Vertical Transmission in Great
Lakes Lake Whitefish?
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Infectious Diseases in Juvenile LWF?

What are their effects
on juvenile LWF
health?

J

2019 Age-0 LWF Collections s

Bailey’s Harbor (LM), n=150 Will climate change
Thunder Bay, Alpena (LH), n=150

Whitefish Bay (LS), n=24 exacerbate any such

Caseville, Saginaw Bay (LH), n=1 2
Menominee (LM), n=0 \_ effectss )




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
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treamside Rearing of GL Lake Sturgeon

Mortality Events of
Unknown Cause(s)




Sturgeon Pathogenic
Microbes
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Assessing the risk of emergent and endemic
fish pathogens to Great Lakes lake sturgeon
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Adults GL Lake Sturgeon Sampling Sites

Black River

- # Sampled
Site 2019
Peshtigo Black River 137

River
St. Clair River 76

Peshtigo River 19

‘ St Clair
River



Blood & Tissue Biopsy Collection (Aduilts)
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Virological, bacteriological, histopathological, molecular, hematological analyses




‘Thus Far (2019)...
~5% (Black River)
~1% (St. Clair River)
0% (Peshtigo River)
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Acipenserid
Herpesviruses

Isolation of an epitheliotropic herpesvirus firom
white sturgeon Acipenser transmontanus

R. P. Hedrick''*, T. S. McDowell', J. M. Groii', S. Yun', W. H. Wingfield”

! Department of Medicine, University of California, Davis, California 95616, USA
‘ California Department of Fish and Game, Fish Disease Laboratory, Rancho Cordova, California 95670, USA

Case report: concurrent herpesviral and presumptive
iridoviral infection associated with disease in cultured

shortnose sturgeon, Acipenser brevirostrum (L.), from the
Atlantic coast of Canada

S E LaPatra', J M Groff? | Keith®, W E Hogans® and D Groman®

I Research Division, Clear Springs Foods, Inc., Buhl, ID, USA
L

Department of Pathology, Microbiology and Immunology, School of Veterinary Medicine, University of Califor-

Characteristics and pathogenicity of a novel
herpesvirus isolated from adult and subadult
white sturgeon Acipenser fransmonitanus

L. R. Watson, S. C. Yun, J. M. Groii, R. P. Hedrick"

Department of Medicine and Epidemiology, School of Velerinary Medicine, Universitly ol California, Davis,
Calliornia 95616, USA




Molecular Analysis
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Phylogenetic Analyses

ACHV L16
ACHV L2
ACHV L27

1l ACHV LB

ACHV-L41
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Any role in
Great Lakes
lake

Parent to
offspring
transmission
?

sturgeon

_ declines?
Any role in

unexplained
hatchery Will
mortality environmental
events? “challenges”
exacerbate
effects?

Susceptible
to current Future
hatchery disease
disinfectants prevention?

?
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Aquaculture & Fish Disease (2017)

29.5

Million

LLCEU 53.2 Million
Lost to T ¢ Sold
Disease rout 5o

in USA

1.9 million Trout Lost
to Causes other than
Disease

Source: USDA - National Agriculture Statistics Service (2018)



Flavobacter




Bacterial Coldwater Disease

<90% Mortality in
Affected Captive Fish

L Stocks y




CARE AND DISEASES OF
TROUT

By H. S. DAVIS
Revised edition, 1946




Why Have Adequate BCWD Prevention &
Control Measures Yet to be Realized?

Vaccination?

Antibiotic
Susceptibility?




Flavobacterial Diversity and its Effect
on Disease in Aquaculture

C. Knuppl, D. Call3, K. Cain4, G. Wiens®, T.J. Bruce?, J. Ma%, M.
Faisal?2, T.P. Loch-2

1Department of Fisheries & Wildlife, Michigan State University, East Lansing MI; 2Department of Pathobiology & Diagnostic
Investigation, Michigan State University, East Lansing, Ml; 3Department of Veterinary Microbiology and Pathology,
Washington State University, Pullman, WA; ‘Department of Fish and Wildlife Sciences, University of ldaho, Moscow, ID;
SUnited States Department of Agriculture - Agricultural Research Service, Kearneysville, WV 25430
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F. psychrophilum from Across the USA

« >470 Fp
isolates (&
growing!)

« 23 States, 1
Province

« 4 decades
(1981-2019)
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F. psychrophilum Antibiotic “Susceptibility” (USA)

Distribution of Zone Sizes for Florfenicol (1 ug)

WASHINGTON STATE
@ [UNIVERSITY
A 4

n=>390

Dist. of Zone Sizes for Sulfa-Trimethoprim (3.75/1.25 ug) ] [ Distribution of Zone Sizes for Oxytetracyline (30 pg)
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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) = ??7?)

Ongoing studies: vaccine development, improved egg disinfection,
and elucidating F. psychrophilum disease ecology in
hatcheries/aquaculture



Great Lakes Fish Health
in the 215t 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!
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