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· Spence Colwell, Nabanita Bhattacharyya, Brian Matherne, Martin Maxwell, and Aixin Hou*. 2010. The Effects of salinity and temperature on the populations of Vibrio parahaemolyticus and Vibrio vulnificus in Breton Sound and Barataria Bay: A 3-year study.  Vibrios In The Environment. November 7-12, 2010, Biloxi, Mississippi, USA.
Data documented and archived
· The study documented the following data sets that we have produced from our NGI/LSU project Public Health and Stressors- Vibrio Study and from this NGI-BP/GRI project:

a. The concentrations of total and pathogenic V. vulnificus and V. parahaemolyticus in water in Barataria Bay. 

b. The concentrations of total and pathogenic V. vulnificus and V. parahaemolyticus in water, bottom sediment, and oysters in Breton Sound. 
c. Environmental parameters, in particular salinity, temperature, and turbidity.
Progress Report Follows
Impact of the Deepwater Horizon Oil Spill on Vibrios in the Northern Gulf of Mexico
Problem and Research Objectives
The Deepwater Horizon oil spill introduced a large amount of petroleum compounds and oil dispersants to the Gulf of Mexico. Adaptation to these organic carbons may result in an increase in some species of vibrios and/or have other impacts on the bacteria. Vibrios are ubiquitous in estuarine and marine environments, and some of these bacteria are pathogenic to humans.  In the United States, V. vulnificus and V. parahaemolyticus are the leading causes of seafood-related illnesses.  In addition to human disease, vibrios play major roles in the health and ecology of marine animals that include mollusks, fish, and corals. Furthermore, these bacteria are the dominant culturable microbes in the ocean. With the NGI funding, we have been studying vibrios and water quality along two transects in Breton Sound and Barataria Bay since 2007. This project continues our transect study on vibrios to determine if the spill resulted in any changes in the abundance and virulence of these key players in the Northern Gulf of Mexico.  
Accomplishments

We have carried out ten (10) samplings of water, sediment, and oyster along two transects in Breton Sound and Barataria Bay since the oil spill in April 2010.  Samples were assayed for total vibrios, and total and pathogenic V. vulnificus and V. parahaemolyticus by the standard FDA methods, followed by PCR detection of Vibrio species.  The PCR detection of species targets the vvhA gene for V. vulnificus and tlh for V. parahaemolyticus. Target genes for pathogenic strains are viuB for V. vulnificus and tdh, and trh for V. parahaemolyticus. The resulting cultivated strains of V. vulnificus and parahaemolyticus have been transferred to glycerol and flash frozen for future autecological research. Environmental pparameters obtained from the in situ measurements included temperature, salinity, and dissolved oxygen.  We have analyzed all the samples that were collected so far. Currently we are continuing our sampling of the two bays and are in the process of interpreting and documenting these data sets.
Major Findings
  
The 3-year data sets resulting from our previous NGI project and this project have shown that in general, the abundance of putative V. parahaemolyticus and V. vulnificus in Barataria Bay and Breton Sound waters was seasonally dominated by water temperature, but spatially controlled by salinity level. Like that in the waters of Breton Sound, the population of putative V. parahaemolyticus and V. vulnificus in Breton Sound sediments also followed a trend. The effects of freshwater diversion and heavy storms on the population of these two species in the coastal waters were observed. The most striking observation is an extremely high population of the vibrios in the surface water samples collected from station 2 in Barataria Bay on May 4, 2010 (see Figure 1). Station 2 is the most offshore among all the sampling stations in Barataria Bay, and it is the one that is most prone to contamination of the Deepwater Horizon oil spill.  However, currently it is unknown if this outlier of vibrio population has been attributed to the spilled oil or something else.  
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Figure 1 Populations of putative V. Vulnificus and V. parahaemolyticus in Barataria Bay 
Plans for Additional Funding

We request additional funding to carry out the following tasks:

(1) Continue our current transect study till June 2011. This will enable us to obtain a complete year-around data set for total vibrios, and total and pathogenic V. vulnificus and V. parahaemolyticus after the oil spill. It is critical and interesting to see if vibrio population outliers such as the one observed in May 2010 would reoccur.  
(2) Carry out a controlled laboratory experiment to more closely study how the abundance and virulence of vibrios may respond to an oil spill. This would shed lights on the observed population outlier.
(3) Compile, document, and deliver the obtained biological and physical data sets to the NGI.

Total Estimated Budget: $50,000
