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ABSTRACTS 
PROJECT OBJECTIVE:  
 
To assess the genetic and metabolic diversity of Bacteria in the California Vernal Pool Ecosystem. 
TECHNICAL ABSTRACT:  

The California Vernal Pool Ecosystem (CVPE) is an ephemeral wetland found in shallow depressions 
with an underlying impermeable substrate, which prevents water from percolating through the soil.  These 
wetlands form as a result of winter rainfall, and consist of two biological phases: an aquatic and flower 
phase. The communities found in the CPVE, in both the aquatic and flower phase, are of particular 
concern because they contain high levels of biodiversity (invertebrates, vertebrates, and plants) with a 
large proportion of them being threatened and endangered species. It is hypothesized, that much of the 
energy for this system comes from the decomposition of leaf-litter by Bacteria.  However, we know very 
little about identity of Bacteria in and how Bacteria contribute to the CPVE.  The aim of this SEED 
proposal is to begin our understanding of how Bacteria participate in this unique ecosystem during the 
aquatic phase.  The aquatic phase community composition is typical of most temporary ponds dominated 
by aquatic microbes, algae, invertebrates, vertebrates, and vascular plants.  It is our goal to use both 
culture-based and metagenomic approaches to begin cataloging and assessing the metabolic 
contribution Bacteria have in this ecosystem.  The assessment of Bacteria in CPVE will involve three 
phases:  culturable community analysis, metagenomic community analysis, and functional diversity 
analysis.  We will begin our study by cultivating and enumerating Bacteria from CPVE using traditional 
culture plate methods.  To complement our culture-based methods, we will employ a culture-independent 
metagenomic method to extract total DNA from the aquatic environment and identify individual members 
of the bacterial community by generating 16s rRNA DNA libraries for subsequent DNA sequencing.  
Lastly, our studies will culminate by studying the metabolic diversity of the aquatic phase by using a 
phenotypic array, the Biolog EcoPlate™, to asses the ability of the aquatic CPVE community to 
metabolize a series of distinct carbon sources.  Together these data will allow us to determine more 
precisely the metabolic role of Bacteria in the CPVE and increase our knowledge of bacterial diversity in 
this unique ecosystem. 
 
NON -TECHNICAL ABSTRACT:  
     We are currently experiencing incredibly high extinction rates at the hand of human activities.  As a 
result, this decreased biodiversity has profound negative effects on ecosystem functioning and the 
California Vernal Pool Ecosystem (CPVE) is no exception.  Vernal pools are temporary wetlands of great 
conservation concern because of high habitat loss and their support of high levels of biodiversity, 
including invertebrates, vertebrates, and plants, many of which are threatened or endangered species.  
Several studies focus on cataloging and understanding how plants and small invertebrates contribute to 
the ecology of the pool; however, to date there are no studies which document the bacterial contributions 
to biodiversity in this system.  Bacteria are among the oldest life forms and are the most populous 
organisms on the planet with an estimated population of roughly 4 x 1030-6 x1030 cells. It is estimated that 
approximately 0.1% of microbes can be grown in the laboratory using standard microbiological methods.  
It has been only within the last decade that scientists have developed methods, such as metagenomics, 
to glimpse into the vast diversity of the non-culturable members of the community.  Metagenomics allows 
for the genetic analysis of microbes in an environment without the need to grow microbes on traditional 
laboratory media. Our goal with this SEED project is to catalog and assess the contribution Bacteria have 
in this understudied ecosystem using both traditional microbiological and metagenomic techniques. 
Through this study we propose to collect data to count the bacterial populations, determine the identity of 
Bacteria and understand the metabolic contribution of these bacteria to the CPVE.  Collectively, data 
acquired during this project will add to the increasing body of knowledge about the diversity organisms 
that inhabit this unique ecosystem, and will contribute to the larger understanding of bacterial diversity on 
the planet. 
 
 
 




