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What is What is ““DiseaseDisease””??

Any departure from normal structure Any departure from normal structure 
or function of the animal or function of the animal 
((SindermannSindermann, 1990), 1990)
–– NonNon--infectiousinfectious diseases (genetic or diseases (genetic or 

environment) environment) 
–– InfectiousInfectious diseases (pathogens or diseases (pathogens or 

parasites)parasites)



Disease TriadDisease Triad

Host Pathogen

Environment



Infectious Oyster DiseasesInfectious Oyster Diseases
Protozoan parasitesProtozoan parasites

MSX DiseaseMSX Disease
–– HaplosporidiumHaplosporidium nelsoninelsoni

DermoDermo DiseaseDisease
–– PerkinsusPerkinsus marinusmarinus
–– Other species of Other species of PerkinsusPerkinsus??



MSX Disease MSX Disease 
((HaplosporidiumHaplosporidium nelsoninelsoni))

Delaware Bay (1957) and Delaware Bay (1957) and 
Chesapeake Bay (1959)Chesapeake Bay (1959)
–– 9090--95% mortality in 3 yrs.  95% mortality in 3 yrs.  

(Haskin and Andrews, 1988)(Haskin and Andrews, 1988)

Not transmitted directly Not transmitted directly 
–– Alternate host?Alternate host?

Prefers >18 Prefers >18 ooCC and >15 and >15 psupsu; ; 
cannot survive salinity <10 cannot survive salinity <10 psupsu
Distributed Nova Scotia to Distributed Nova Scotia to 
Florida?Florida?



DermoDermo DiseaseDisease
((PerkinsusPerkinsus marinusmarinus))

Gulf of Mexico (1940Gulf of Mexico (1940’’s) and s) and 
Chesapeake Bay (1950Chesapeake Bay (1950’’s)s)
–– >70% mortality (Carnegie and >70% mortality (Carnegie and 

BurresonBurreson, 2007), 2007)

Direct transmissionDirect transmission
–– highly infectioushighly infectious

Prefers >20Prefers >20°°C, and >15 C, and >15 psupsu, , 
but tolerates lower salinity and but tolerates lower salinity and 
temperaturetemperature
Maine to TexasMaine to Texas



Effects of Disease on IndividualsEffects of Disease on Individuals

Lethal EffectsLethal Effects
–– Mortalities 0Mortalities 0--95% depending on location95% depending on location
SubSub--lethal Effectslethal Effects
–– Advanced MSX infections reduced condition Advanced MSX infections reduced condition 

index 31% and gonad mass 81%          index 31% and gonad mass 81%          
(Barber et al. 1988)(Barber et al. 1988)

–– Oysters infected by MSX and Oysters infected by MSX and DermoDermo did not did not 
complete complete gametogenesisgametogenesis (Barber 1996)(Barber 1996)

–– Advanced Advanced DermoDermo infections reduced condition infections reduced condition 
index by 20index by 20--60% (Ford et al. 1999)60% (Ford et al. 1999)
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ImpactsImpacts

EconomicEconomic
–– Loss of commercial Loss of commercial 

harvestharvest

EcologicalEcological
–– Loss of filtrationLoss of filtration
–– Loss of habitatLoss of habitat



Geographic TrendsGeographic Trends
PerkinsusPerkinsus marinusmarinus

Late 1980s: spread and intensified in Late 1980s: spread and intensified in 
Chesapeake Bay (Chesapeake Bay (BurresonBurreson & & RagoneRagone CalvoCalvo
1996)1996)
19851985--87: mortalities in coastal Georgia (Lewis et 87: mortalities in coastal Georgia (Lewis et 
al. 1992)al. 1992)
1990: reappeared in Delaware Bay (Ford 1996)1990: reappeared in Delaware Bay (Ford 1996)
19911991--92: new reports in NY, CT, MA (Cook et al. 92: new reports in NY, CT, MA (Cook et al. 
1998)1998)
1997: high (72%) prevalence in Maine (Ford et 1997: high (72%) prevalence in Maine (Ford et 
al. 1999)al. 1999)



Geographic TrendsGeographic Trends
HaplosporidiumHaplosporidium nelsoninelsoni

19831983--85: epizootic in NY 85: epizootic in NY 
19841984--85: 85% mortality in MA 85: 85% mortality in MA 
((MattheissenMattheissen et al. 1990)et al. 1990)
19971997--98: Up to 85% prevalence in CT 98: Up to 85% prevalence in CT 
((SunilaSunila et al. 1999)et al. 1999)
1995: 151995: 15--83% prevalence and mortality in 83% prevalence and mortality in 
Maine (Barber et al. 1997)Maine (Barber et al. 1997)
2002: 80% mortality in Nova Scotia, 2002: 80% mortality in Nova Scotia, 
Canada (Stephenson 2003)Canada (Stephenson 2003)



Geographic TrendsGeographic Trends

Range expansion and new epizootics Range expansion and new epizootics 
associated with warm, dry conditionsassociated with warm, dry conditions
–– elevated water temperatureelevated water temperature
–– low rainfall = higher salinitylow rainfall = higher salinity
MSX outbreak in Maine followed the MSX outbreak in Maine followed the 
second warmest and driest year in last second warmest and driest year in last 
century (Barber et al. 1997)century (Barber et al. 1997)



Disease Events and Global Climate ChangeDisease Events and Global Climate Change

Harvard Medical: Health, Ecological and Economic Dimensions of GHarvard Medical: Health, Ecological and Economic Dimensions of Global Climate Changelobal Climate Change



Disease TriadDisease Triad

Host Pathogen

Environment



ConclusionsConclusions

Diseases are causing major declines in oyster Diseases are causing major declines in oyster 
populationspopulations
Trend toward increasing geographic distribution Trend toward increasing geographic distribution 
and and epizootiologyepizootiology
–– Global warming?Global warming?

Diseases are a major impediment to both Diseases are a major impediment to both 
commercial production and habitat restorationcommercial production and habitat restoration
–– Disease tolerance in natural populations not increasingDisease tolerance in natural populations not increasing
–– Selected lines not effective in Chesapeake BaySelected lines not effective in Chesapeake Bay



How to Maximize Success of How to Maximize Success of 
Oyster Habitat Restoration?Oyster Habitat Restoration?

Determine local disease statusDetermine local disease status
–– Seasonal and longSeasonal and long--term trends; recent impacts?term trends; recent impacts?
–– Identify and avoid potential Identify and avoid potential ““hotspotshotspots””
–– Identify other potential disease vectors?Identify other potential disease vectors?

FollowFollow--up disease monitoringup disease monitoring
–– Does increasing oyster abundance result in higher Does increasing oyster abundance result in higher 

disease mortality?disease mortality?
–– How many oysters survive to reproduce?How many oysters survive to reproduce?
–– What is relationship between size and disease What is relationship between size and disease 

intensity?intensity?



Final ThoughtsFinal Thoughts

Just because disease does not appear to Just because disease does not appear to 
be a problem now, doesnbe a problem now, doesn’’t mean it wont mean it won’’t t 
be in the futurebe in the future
Include disease monitoring in project plansInclude disease monitoring in project plans



DermoDermo in selected vs. natural oystersin selected vs. natural oysters
Great Wicomico River, 2006Great Wicomico River, 2006

Shell Bar Reef Perkinsus , 2006
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