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Handling 
Techniques & 
Vibrio Risks

• Handling practices may 
increase vibrio risks

• Oysters concentrate naturally 
occurring vibrios

• Vibrio vulnificus (Vv) 
– Accounts for 95% of seafood-

related deaths 

• Vibrio parahaemolyticus (Vp)
– Leading cause of seafood-

related infection
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Handling & Vibrio Risks
Pre-Handling
• Ambient Vibrio levels in oysters

Routine Handling
• Vibrio levels increase

Resubmersion Period
• Elevated Vibrio levels decrease

Harvest
• Vibrio levels recovered to ambient levels
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Resubmersion Research

• 15 studies
– Peer-reviewed 

literature: 9
– Unpublished, 

reports 
available 
online: 4

– In prep for 
publication: 2

• 9 states
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Experimental Design

Pre Treatment Post Day 1 Day 7 Day 10 Day 14 

Pre-Treatment
Control samples 
collected

Post-Treatment
Control/Treatment    
Samples collected
Oysters returned to     
water

Treatment Period
Oysters removed from
water 
Treatments were 
applied

Resubmersion Period
Samples collected each day
Vibrio levels quantified to 
determine recovery

Sampling days vary 
depending on study 

x Multiple 
Trials
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Protection, 2004

Effect of intertidal exposure on Vibrio parahaemolyticus levels 
in Pacific Northwest oysters

J.L. Nordstrom, C.A. Kaysner, G.M. Blackstone, M.C.L. Vickery, J.C. Bowers, A. DePaola
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Appl Environ 
Microbiol, 2016

Effects of intertidal harvest practices on levels of Vibrio 
parahaemolyticus and Vibrio vulnificus bacteria in oysters

J.L. Jones, T.P. Kinsey, L.W. Johnson, R. Porso, B. Friedman, M. Curtis, P. Wesighan, R. Schuster, 
J.C. Bowers
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Auburn University 
Master’s Thesis, 2020
Pub in prep

Effects of culture methods in the Pacific Northwest on the levels 
of Vibrio spp. in farm-raised oysters (Crassostrea gigas)

J.F. Kelly, W.C. Walton, J.L. Jones
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tdh+ trh+

Journal of Food 
Protection, 2015

Effects of dry storage and resubmersion of oysters on total 
Vibrio vulnificus and total and pathogenic (tdh+/trh+) Vibrio 

parahaemolyticus levels
T.P. Kinsey, K.A. Lydon, J.C. Bowers, J.L. Jones
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Journal of Food 
Protection, 2017

Effects of desiccation practices of cultured Atlantic oysters 
(Crassostrea virginica) on Vibrio spp. in Portersville Bay, 

Alabama, USA
S.M. Grodeska, J.L. Jones, C.R. Arias, W.C. Walton
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Effects of desiccation practices and ploidy in cultured oysters, 
Crassostrea virginica, on Vibrio spp. abundances in Portersville 

Bay (Alabama, USA)
S.M. Grodeska, J.L. Jones, W.C. Walton, C.R. Arias
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AL VARB Request 2017
Gear Type Trial Total Vp Path. Vp

(tdh+)
Path. Vp

(trh+) Total Vv

Adjustable
Longline 
System

1 NR* 7 7 7
2 7 7 NR* NR*
3 7 NR* 7 7
4 NR* NR* NR* 7

OysterGro

1 NR* 7 7 7
2 NR* 7 7 7
3 7 7 7 7
4 NR* NR* NR* 7

Bottom 
Cages

2 7 7 7 7
3 7 NR* 7 7
4 NR* NR* NR* NR*

Table 1. Recovery times, in days, for desiccated oysters in three gear types. Note: NR* = target did not 
return to background levels by day 7, no data past day 7
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Int Journal of Food 
Microbiol, 2020

Effects of refrigeration and subsequent resubmersion on the 
abundance of Vibrio vulnificus and Vibrio parahaemolyticus in 

cultured oysters (Crassostrea virginica)
V.L. Pruente, J.L. Jones, T.D. Steury, W.C. Walton
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Journal of Food 
Protection, 2021

Effect of gear type on Vibrio spp. levels in farm-raised oysters 
(Crassostrea virginica) after routine handling and resubmersion

V.L. Pruente, W.C. Walton, J.L. Jones
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Journal of Food 
Protection, 2021

Effects of farm location on Vibrio parahaemolyticus and Vibrio 
vulnificus levels in oysters after desiccation and resubmersion in 

the Northern Gulf of Mexico
M.D. McGough, V.L. Pruente, W.C. Walton, J.L. Jones
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Effects of tumbling, refrigeration, and resubmersion on Vibrio 
parahaemolyticus and V. vulnificus levels in North Carolina 

cultured oysters (C. virginica)
V.L. Pruente, J.L. Jones, M.D. McGough, W.C. Walton
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MD RESUBMERSION STUDY
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Month Site Total Vp Vv

August 2019

Tred Avon 10 7

Solomon’s Island Undetermined Undetermined

Coastal Bay 10-14 2

September 2019

Tred Avon 7 10

Solomon’s Island 7 7

Coastal Bay 14 Undetermined 
Pub in prep 
(NOAA)

Effectiveness of resubmergence of oysters as a method for 
Vibrio bacteria depuration in Maryland waters

A. Ellett, P. Vidal, R. Adelizzi, J. Jacobs, S. Parveen, J. Meredith, K. Brohawn, K. Perkins, 
R. Tower, R. Myers
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NJ/VA RESUBMERSION STUDIES
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Appl Environ 
Microbiol, 2016

Effects of intertidal harvest practices on levels of Vibrio 
parahaemolyticus and Vibrio vulnificus bacteria in oysters

J.L. Jones, T.P. Kinsey, L.W. Johnson, R. Porso, B. Friedman, M. Curtis, P. Wesighan, R. Schuster, J.C. 
Bowers
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N American Journal 
of Aquaculture, 2021

Pathogenic Vibrio parahaemolyticus increase in intertidal-farmed 
oysters in the Mid-Atlantic region, but only at low tide

T. Ben-Horin, C. Audemard, L. Calvo, K.S. Reece, D. Bushek
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MA/NH RESUBMERSION STUDIES
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ISSC Research 
Report, 2017

Techniques and practices for Vibrio parahaemolyticus reduction 
in Massachusetts 

Final Report to the Interstate Shellfish Sanitation Conference
Submitted August 31, 2017
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Little Bay, 
NH

Duxbury Bay, 
MA

ISSC Research 
Report, 2020

Oyster culture and harvest practices to reduce pathogenic 
Vibrio parahaemolyticus concentrations in the Northeast US

Final Report to the Interstate Shellfish Sanitation Conference
Submitted June 16, 2020
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Research Conclusions
• Handling practices and/or intertidal air exposure have the 

potential to increase vibrio levels
• Resubmersion has the potential to be an effective mitigation 

strategy 
• How long should the resubmersion period be? It depends…
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Geographic Variability

• Different vibrio targets recover in 
different amounts of time in 
different locations
– In general, Vv < Total Vp < Pathogenic Vp

• Oyster behavior might have an 
effect: 
– Pacific NW and NE intertidal oysters 

purge elevated vibrios in a tidal cycle
– Gulf and East Coast subtidal oysters 

purge in 7-14 days
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Handling Type
• No added benefit of refrigerating 

oysters while desiccating
– Gulf Coast: made recovery times 

longer
– NJ: no effect on recovery time

• Rough handling (tumbling) had 
variable effects
– AL/NC: didn’t affect recovery 

times 
– WA: tumbling in flip bags seemed 

to affect recovery times (and 
vibrio levels)
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Gear Type

• Variable recovery times 
between gear types: 
– AL: no differences in floating 

vs. suspended gear in one 
study, but another study 
showed differences with 
bottom cages

– WA: differences in recovery 
times between flip bag and 
beach cultured oysters
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Temporal Variability

• Majority of research performed in peak 
vibrio season (June – Sept)
– Produced consistent results 

• Shoulder season: 
– Pruente et al. 2021: May required longer 

resubmersion times than July 
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Study Design and Statistical Analysis
• Replicate trials, with duplicate/triplicate samples
• Vibrio levels are not statistically significantly different, but differences 

are sometimes >1 log
– More frequent when analyzing trials individually 
– Increased Type II errors (false negative)

• Need to consider biological significance with statistical significance 
(Pruente et al. 2020): 
– >0.5 log MPN/g difference in means = significant for public health
– <0.5 log MPN/g = natural variability in vibrio levels and method variability
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Conclusion

How long should the resubmersion period be?
– More data is needed!



Questions?
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