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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  We are investigating microbial and physiological diversity in acidic hotsprings at Lassen 
Volcanic National Park. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: This project investigates extremophilic bacteria in high 
temperature, acidic geothermal features at Lassen Volcanic National Park (LVNP). Using 16S rRNA gene 
sequence analyses, we have begun to analyze 65 clones derived from 3 high temperature, low pH 
environments - an acidic lake (BSL, 55˚C pH 1.90), a fumarole-charged spring (DK-12, 93.5˚C pH 1.23), 
and a mudpot  (SW-3, 82˚C pH 1.20). Even though relatively few sequences have been analyzed, novel 
sequences were obtained from all environments.  The first objective of this proposal is to extend our 
culture-independent analyses of microbial diversity in these and two geochemically distinct hotsprings  
(USW-3, 92.2˚C pH 2.10, and USW-5, 86.2˚C pH 2.21). The second objective of this proposal is to 
develop a fluorescently labeled terminal restriction fragment length polymorphism (T-RFLP) method to 
generate community profiles based on rRNA sequences. We ultimately plan to use T-RFLP to investigate 
how microbial communities vary among low pH hotsprings and mudpots seasonally, and as a function of 
temperature, pH, and site geochemistry.  During the summer of 2001, an undergraduate in our lab 
cultured 11 isolates from various hotsprings in LVNP that we have begun to identify by 16S rRNA gene 
sequence analysis.  The third objective of this proposal is to complete the sequencing and identification of 
these isolates, and begin to characterize a few of them by using standard microbiological analyses.  We 
continue to involve undergraduate and graduate students in all aspects of this work, and we request funds 
that will permit us to generate the data required for resubmission of a proposal to NSF in 7/03. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   The study of microbial life-forms and the extreme environments in which they 
live on Earth can provide insights into: (1) how life may have evolved in the extreme physical and 
chemical conditions dominating the early earth, (2) how microorganisms adapt to diverse environments, 
and (3) how microorganisms play a role in shaping these environments chemically, geologically, and 
physically. The hot springs, steaming fumaroles, boiling mudpots, and sulfurous vents of Lassen Volcanic 
National Park (LVNP) represent some of the most extreme life-supporting habitats on earth with 
temperatures from 50˚C-115˚C, and pH from 0-3.  The proposed project is an essential component of a 
long-term research plan at LVNP to investigate the interactions between biotic and abiotic processes in 
geochemical cycling in these environments. The biology of all geothermal areas is largely unknown, and 
no microbiological work has been done to complement the geochemical work at LVNP. We are 
ultimately interested in using the information gained through this project to develop an exhibit or 
brochure for the Loomis Museum at LVNP.  This will be an ideal way to unite students interested in 
graphic design, art, computers, and microbiology to create a display that would excite the public about 
life in boiling acid. Since we began our careers in microbiology, we have been dedicated to educating the 
public that microorganisms are more than the germs they learned to fear in their youth! 


