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VHS Virus type IVb

For information leading to the arrest of VHSV type IVb



VHS: why is it an issue ?VHS: why is it an issue ?
•• VHS: VHS: the diseasethe disease

•• “The most serious fish health threat in North America” “The most serious fish health threat in North America” 
•• Species and range expansion.Species and range expansion.
•• Fish mortalities: GL Basin & globally (4 genotype groups)Fish mortalities: GL Basin & globally (4 genotype groups)
•• Economic / fisheries impacts?Economic / fisheries impacts?
•• Policy implications: polarizingPolicy implications: polarizing
•• Media:Media: “Ebola virus of fish”“Ebola virus of fish” –– AnonymousAnonymous

VHSvVHSv:: the virus (genotype IV)the virus (genotype IV)
•• Type Type IVbIVb: new fresh water genotype in GL.: new fresh water genotype in GL.
•• Type Type IVaIVa: mortalities in Pacific NW, now in NW Atlantic.: mortalities in Pacific NW, now in NW Atlantic.
•• Dynamics of marine/freshwater forms not wellDynamics of marine/freshwater forms not well--understood.understood.



Pacific “herrings” mortalities Type IVa

European Cod & Haddock lesions Type III?

VHS: why is it an issue ?VHS: why is it an issue ?

2 NW Atlantic species: Tested Type IVa positive:

Striped Bass Atlantic herring



Research and Extension ExpertiseResearch and Extension Expertise

•• Cornell UniversityCornell University
•• Department of Veterinary Department of Veterinary 

MedicineMedicine
•• Fish Health LaboratoryFish Health Laboratory

– Fish pathology
– Disease diagnostics

•• New York Sea Grant:New York Sea Grant:
– GL fisheries sustainability.
– Food web/ecosystem 

dynamics. 
– Ecosystem uncertainties.
– Conflict management.
– Sponsored research.

Dave MacNeill

Dr. Paul Bowser Dr. Jim Casey

Red Sox cap.



Viral Hemorrhagic SepticemiaViral Hemorrhagic Septicemia

Photo: USFWS



Viral Hemorrhagic SepticemiaViral Hemorrhagic Septicemia

•• What is it?What is it?
–– The most serious fish disease worldThe most serious fish disease world--widewide
–– OIE reportable pathogenOIE reportable pathogen
–– Caused by a virusCaused by a virus
–– No treatmentNo treatment
–– RhabdovirusRhabdovirus (RNA virus)(RNA virus)
–– Broad host (fish) rangeBroad host (fish) range



HistoryHistory

• Known in Europe since 
the 1930’s

• Most serious disease 
of fw reared rainbow 
trout

• Viral etiology proven 
in 1960’s

• “Egdvet Disease” in 
Denmark

maps.unomaha.edu



HistoryHistory
• 1988-89
• Returning chinook 

and coho salmon 
found to harbor 
VHSV

• PANIC!
• Subsequent finding 

in marine fish 
species

www.mstp.washington.eduColumbia River goes to the Hagerman Valley 
of Idaho where 80% of commercially reared 
rainbow trout are located in the US.



HistoryHistory
•• Known in Europe since Known in Europe since 

the 1930’sthe 1930’s
•• Most serious disease Most serious disease 

of of fwfw reared rainbow reared rainbow 
trouttrout

•• Viral etiology proven Viral etiology proven 
in 1960’sin 1960’s

______________________________________
• VHSV now thought to 

historically be a 
disease of marine fish

• Entered the fw culture 
environment

maps.unomaha.edu



VHSV GenotypesVHSV Genotypes
•• Genotype IGenotype I

–– EuropeEurope
•• Genotype IIGenotype II

–– EuropeEurope
•• Genotype IIIGenotype III

–– EuropeEurope
•• Genotype IVGenotype IV

–– North America, Japan, Korea (marine fish) North America, Japan, Korea (marine fish) 
((IVaIVa))

–– North America North America –– Great Lakes (freshwater) Great Lakes (freshwater) 
((IVbIVb))



Why is this Important?Why is this Important?

Economic 
Value of Sport 
Fishing in the 
Great Lakes 
Basin:        
$4.2 Billion/yr



What can we do now?What can we do now?

•• Understand the pathogenUnderstand the pathogen
–– Host fish rangeHost fish range
–– Variability in ability to infect and cause Variability in ability to infect and cause 

disease by speciesdisease by species
–– Vertical transmissionVertical transmission

•• SurveillanceSurveillance
–– Where it isWhere it is

•• PreventionPrevention
–– Effective means of controlEffective means of control



N = 28

The 
Current 
Federal 
List of 
Regulated 
Fish 
Species



VHSV Cell Culture Isolation and ConfirmationVHSV Cell Culture Isolation and Confirmation

BluegillBluegill
RockbassRockbass
Black CrappieBlack Crappie
PumpkinseedPumpkinseed
Smallmouth BassSmallmouth Bass
Largemouth BassLargemouth Bass

MuskellungeMuskellunge
Northern PikeNorthern Pike

WalleyeWalleye
Yellow Perch   Yellow Perch   

TroutTrout--PerchPerch

Chinook Salmon Chinook Salmon 
Brown Trout  Brown Trout  
Rainbow TroutRainbow Trout

Channel CatfishChannel Catfish
Brown BullheadBrown Bullhead

White PerchWhite Perch
White BassWhite Bass

Emerald Shiner Emerald Shiner 
Bluntnose Minnow Bluntnose Minnow 
SpottailSpottail ShinerShiner

Redhorse SuckerRedhorse Sucker
White SuckerWhite Sucker

Freshwater DrumFreshwater Drum

Round GobyRound Goby

Lake WhitefishLake Whitefish

Gizzard ShadGizzard Shad

BurbotBurbot

N = 28 speciesN = 28 species
(9 Sept 2008)(9 Sept 2008)



Source:  www.coastwatch.msu.edu

VHSV – 2005, 2006, 2007, 2008



SeasonalitySeasonality

•• NY Sea Grant NY Sea Grant –– Funded ProjectFunded Project
•• Cornell and Thousand Island Cornell and Thousand Island 

Biological Station (SUNY ESF)Biological Station (SUNY ESF)

Smallmouth Bass Smallmouth Bass –– St Lawrence RiverSt Lawrence River
Virus most prevalent in the springVirus most prevalent in the spring
Critical Finding:Critical Finding:

Surveillance in the Surveillance in the SpringSpring



Egg Disinfection Egg Disinfection ---- VSHVVSHV

•• Current NY Sea Grant Current NY Sea Grant –– Funded ProjectFunded Project
•• Implications for fish cultureImplications for fish culture
•• Does disinfection with Does disinfection with IodophoreIodophore 

really workreally work
•• European LiteratureEuropean Literature
•• We propose to use the We propose to use the qRTqRT--PCR as the PCR as the 

assayassay





Experimental Egg Hatching Jar System



Eggs Hatching – 
8 May 2009





QUESTIONSQUESTIONS

Photo:  A. Noyes, NYS DEC
Dunkirk Harbor, NY – Lake Erie



NY Sea Grant’s Extension Responses to VHS NY Sea Grant’s Extension Responses to VHS 
1. Technical information source: user groups, extension 

professionals and elected officials.   CD of 300+ international 
papers

2. Intermediary: policy issues between APHIS USDA, elected 
officials and the public.

3. Advisor/participant: 2008-09 APHIS National VHS Outreach 
Committee , outreach co-adviser (National Educational Alliance)

4. Public Hearings: sponsored by NYS Assembly AIS and Fish  
Pathogens with Cornell University

5. Organizer: Joint RI (Dave Beutel)/NY Sea Grant/Cornell VHS 
Workshop for Atlantic State audiences.

6. Facilitator: Cornell Study: stakeholder perceptions, knowledge 
and behaviors.

7. Outreach coordinator : NRAC Applied Research and Outreach 
Project with Dr. Paul Bowser and Dr. Jim Casey (in progress) .



And now, the punch And now, the punch line(sline(s)……)……

•• VHS: a serious, contentious and unique issue:VHS: a serious, contentious and unique issue:
Fisheries sustainability and uncertaintyFisheries sustainability and uncertainty
Bridges Marine and Great Lakes Sea Grant Networks.Bridges Marine and Great Lakes Sea Grant Networks.
Necessitates multiregional research/extension collaborations.Necessitates multiregional research/extension collaborations.
Important human dimensions/policy implications.Important human dimensions/policy implications.

•• Effectively demonstrates “the Sea Grant Model”:Effectively demonstrates “the Sea Grant Model”:
Timely, objective, researchTimely, objective, research--based information to user groups.based information to user groups.
Effective collaboration between research and extension.Effective collaboration between research and extension.
Importance/efficacy of Sea Grant’s role in coastal issues. Importance/efficacy of Sea Grant’s role in coastal issues. 
Importance of proactive (vs. reactive) research & extension.Importance of proactive (vs. reactive) research & extension.



•• Sea Grant Information Workshops:Sea Grant Information Workshops:
–– Fish diseases 101Fish diseases 101
–– VHS and other pathogens of concern VHS and other pathogens of concern 

•• Research:Research:
–– ID transmission vectors.ID transmission vectors.
–– Vulnerability/potential impacts: Vulnerability/potential impacts: 

•• Atlantic herringAtlantic herring
•• striped bassstriped bass
•• “river herring” (alewife, “river herring” (alewife, bluebackblueback))
•• Atlantic salmon, hake, haddock, cod in NW Atlantic.Atlantic salmon, hake, haddock, cod in NW Atlantic.

–– Food web effects:Food web effects:
•• pinnepedspinnepeds, , 
•• cetaceans, cetaceans, 
•• sea birds, sea birds, 
•• predatory fish.predatory fish.

The Next StepsThe Next Steps…………



Thank you, any questions??
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