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Abstract: Enterococci are a genus level group of gram-positive facultative anaerobes found primarily in 
the intestinal tract of mammals and birds.  This characteristic, and their role as fecal indicator bacteria 
for water quality standards, makes them ideal for use in microbial source tracking (MST) studies.  An 
MST study conducted in a south Texas coastal watershed, involved the creation of a library of carbon 
source utilization (CSU) and antibiotic resistance profiles (ARP) of enterococci from multiple animal 
hosts.  A total of 1,369 enterococci were isolated from sewage, livestock, domestic, and wild animal 
fecal samples for the library, and 824 isolates were filtered from creek water and sediments via EPA 
Method 1600.  The MicroLog™ (Biolog Inc.) Microbial Identification System (MIS) was used to create CSU 
profiles, while ARPs were created using 21 antibiotics through the Kirby-Bauer disk diffusion method and 
the Biomic™ Microbiology Analyzer.  Profiles of animal and creek isolates were compared using two 
statistical techniques - linear discriminant analysis (LDA) and random forests (RF).  Speciation using the 
MicroLog™ MIS showed certain animals harbored fewer species than others and some Enterococcus 
spp. were only associated with particular hosts.  Combining CSU profiles and ARPs in a toolbox 
approach, allowed for source identification of creek and sediment enterococci.  Both avian (inland 
species) and non-avian wildlife were found to be responsible for the majority of contamination within 
the creek using LDA and RF analysis. Models developed using LDA outperformed RF when using both 
CSU profiles and ARPs.  This study demonstrated that using multiple laboratory and statistical methods 
in a “toolbox” approach, could both characterize and identify animal fecal sources of enterococci from 
within the environment.  These results provide valuable source information for use in developing 
remediation plans to reduce the levels of contamination in a rural coastal watersheds. 
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Description (optional, enter any other description or comments here): This research project represents 
the culmination of over 11 years of graduate student microbial research into indicators, markers, and 
sources of contamination within the Oso watershed.  Sara Heilman, Katie Crysup, Zeke Campbell, Marc 
Carpenter, Michelle Lindsey, and myself have all labored towards the common goal of microbiologically 
understanding the Oso watershed within Nueces County, Texas.  We have followed the lead of several 
diligent environmental investigators such as: Joanna Mott, Richard Hay, Roy Lehman, and Brien Nicolau.  
Their examples have ultimately led us, the students, to utilize science as a tool to discover, examine, and 
identify microbial contamination within Oso Creek.  The conclusion of this project is as much their 
accomplishment, as is it is mine.  Our hope is that one day, this waterway, that hosts numerous human 
developments as well as both animal and plant habitat, may yet be reclaimed, and that our research 
may further lead to understanding and development of global water quality.   
 

  



sus, 1/25/2012 

Non-exclusive Distribution License 

I grant the Texas Digital Library (hereafter called "TDL"), my home institution (hereafter called 

"Institution"), and my academic department (hereafter called "Department") the non-exclusive rights to 

copy, display, perform, distribute, and publish the content I submit to this repository ("Work") and make 

the Work available in any format in perpetuity as part of an Institution, Department or TDL repository 

communication or distribution effort. 

I understand that once the Work is submitted, a bibliographic citation to the Work will remain visible in 

perpetuity, even if the Work is updated or moved. 

I understand that the Work's copyright owner(s) will continue to own copyright outside these non-

exclusive granted rights. 

I warrant that: 

 I am the copyright owner of the Work, or 

 I am one of the copyright owners and have permission from the other owners to submit the 

Work, or 

 My Institution or Department is the copyright owner and I have permission to submit the Work, 

or 

 Another party is the copyright owner and I have permission to submit the Work. 

Based on this, I further warrant that to my knowledge: 

 The Work does not infringe any copyright, patent, or trade secrets of any third party, and 

 The Work does not contain and libelous matter, nor invade the privacy of any person or third 

party, and 

 That no right in the Work has been sold, mortgaged, or otherwise disposed of, and is free from 

all exclusive claims. 

I agree to hold Institution, Department, TDL, and their agents harmless for any liability arising from any 

breach of the above warranties or any claim of intellectual property infringement arising from the 

exercise of these non-exclusive granted rights. 

Please note: You are NOT surrendering copyright. The license agreement only grants non-exclusive 

distribution rights to the Texas A&M-Corpus Christi Repository. Any rights to publication or further 

distribution are retained by the author. 

_Sergio Enrique Rodriguez_____ 
(printed name) 

   _________05 / 04 / 2012__________ 
(signature)        (date) 


