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Vibrio vulnificus is a common bacterium of warm coastal and estuarine 

environments and is relatively common in the Gulf of Mexico region. Vibrio 

vulnificus is a virulent halophilic pathogen that can cause massive tissue loss 

and death from ingesting contaminated seafood, particularly raw oysters, or 

from wound infection. I am analyzing the relationships between water 

temperature, salinity, dissolved oxygen and risk potential. Using a geographic 

information system, I am mapping potentially dangerous places on the Texas 

coastline to assist public health officials and recreational/commercial users of 

coastal waters. The predictions must remain flexible as the above variables are 

subject to rapid change depending on other environmental factors.

The selected points derived from the temperature and salinity data indicate that 

potential areas for optimal V. vulnificus conditions are in shallower water along 

shorelines and in back bays and inlets.  These zones are often more affected by 

freshwater runoff and do not approach the higher salinity levels of the open bay 

areas or Gulf of Mexico.  Unfortunately, these are the areas many wade 

fisherman frequent for long hours which may place them at greater risk of 

infection.   Freshwater influx from streams has a large effect on bay salinity.  

Months of high runoff may lower salinity below ideal conditions and months of 

low runoff will raise salinity.  As the table below illustrates, freshwater influx is 

highly variable.  The Guadalupe Rivers discharges into San Antonio Bay.

Analyzing water temperature data also appears to confirm other workers’ 

findings that water temperatures have risen over the last several decades.  

Matagorda Bay’s mean temperature for 1978-1983 was 22.74 C and for 1999-

2003 was 23.54 C resulting in a 0.8 C rise.  Although the trend line for this 

period is weak (r2=0.14), the last decade does indicate higher mean annual 

water temperatures compared to previous decades.
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This preliminary study on modeling the distribution of V. vulnificus provides 

valuable information about potential “hotspots” that at risk persons should 

avoid.  Further, public health agencies need to increase public awareness of this 

often rare but frequently fatal infection.  As newer datasets become available, I 

will continue to focus on Matagorda Bay but will also expand my analysis to the 

other major bay systems in Texas.  Initial research indicates that hyper-saline 

bays such as Laguna Madre may harbor a lower population of V.vulnificus.

Global warming may increase the range of Vibrio vulnificus into waters now to 

cold to harbor significant populations.  Not only would this create a greater 

potential for wound infection, but oysters and other shellfish would be affected 

by greater bacterial contamination.  Altered toxicity and impacts on coastal 

ecology are topics of concern for global human health issues.

Initial temperature analyses of Texas bay waters suggests a warming trend 

correlating with other indications of warmer climatic conditions.  

Predicting ideal conditions for increased presence of  Vibrio vulnificus in the 

water column in temperate coastal areas will allow public health officials to 

warn the public.  Particularly at risk are men >55 years, persons with diabetes, 

liver disease, alcoholics, and those with suppressed immune response.  The 

mortality rate is >50% in at risk infected individuals.  Survivors often suffer 

from amputation and severe tissue loss.  We hypothesize that salinity is a critical 

variable.  Freshwater influx from streams can significantly alter salinity levels in 

bays and inlets. Water temperatures =>20 C routinely occur every year.  If we 

can analyze temperature and salinity for optimal conditions, it may be possible 

to predict V. vulnificus “hotspots.”
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I obtained an extensive database of temperature, salinity, dissolved oxygen, and location 

from Texas Parks and Wildlife’s Marine Science Center.  This large dataset (over 18,000 

records for Matagorda Bay alone) has been collected since November 1977 for all major 

Texas bays.  Previous research indicates that V. vulnificus prospers in temperatures over 

~20 C and at salinity levels of ~5-15 ppt.  Using a GIS (ESRI™), I queried the dataset 

for optimal conditions. I then entered these data as a point file on a base map of the 

Matagorda Bay area.  I further compared the queried data with the set of collection 

points.  I mapped the area for 2003-2004 conditions.  Lack of  space prevents the display 

of other year’s analyses.
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Guadalupe River at Victoria, Texas cfs.  Station 08176500.  USGS monthly flow data.
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