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BOTANY

Model Genetic Systems for Switchgrass Biomass Production

Switchgrass shows great potential for creating high biomass for ethanolic biofuels production. However,
its large size, polyploidy genome, and longevity makes it difficult to grow in green house populations for
analysis of genes controlling aspects of branching and other biomass related traits. | am studying a closely
related diploid grass, foxtail millet, that is small and easily analyzed, and will serve to bridge the gap in our
knowledge of the genetics of switchgrass. This work involves creation of a molecular genetic map to both
compare genes between foxtail and switchgrass and to identify genes controlling biomass production for
biofuel needs.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PD: Andrew Doust

Microbial Observatories: Collaborative Research: Salt Plains Microbial Observatory

The Salt Plains Microbial Observatory (SPMO) characterized the microbial community (eubacteria,
archaea, fungi, algae, and cyanobacteria) of the Great Salt Plains (GSP), an extreme hypersaline ecosystem
in northern Oklahoma. Hundreds of microbes were isolated into pure culture, their physiology and
biochemistry characterized, and their 16/18S rRNA genes sequenced. Many GSP microbes grow at
salinities from nearly fresh water to at least half-saturation, and survive prolonged periods at levels
approaching saturation. Selected bacteria were shown to have high rates of spontaneous mutation and
constitutive DNA repair. Bacteriophages associated with GSP bacteria were isolated, suggesting a role for
transduction in bacterial adaptation at the GSP.

Sponsor: National Science Foundation

PI/PDs: William Henley

Microbiology and Molecular Genetics: Robert Miller

Developing Marker-Assisted Selection Tool to Accelerate Sorghum Breeding

Marker-assisted selection is being increasingly used in crop breeding programs. This project is intended to
develop and implement molecular markers associated with insect resistance and other agronomic traits
to accelerate the production of better sorghum varieties. Development of new markers (i.e., SSR and EST-
SSR) and adaptation of existing markers to sorghum germplasm and breeding materials are being carried
out, focussing on PCR markers which allow higher screening rates than conventional methods. These
studies include the development of high throughput precision phenotyping systems for QTL mapping,
improved understanding of genotype by environment interaction, and development of publicly available
computational tools tailored to the needs of sorghum molecular breeding programs.

Sponsor: Oklahoma Sorghum Commission

PI/PD: Yinghua Huang

Studies of Interactions Between Sorghum Plants and Phloem-Feeding Aphids

Greenbug aphid is a major insect pest of sorghum and many other cereal crops. To exploit the potential
for genetic improvement of sorghum resistance to greenbug, we need to better understand the
molecular, genetic and physiological bases for plant-aphid interaction and host resistance. In this project,
host plants and attacking aphids will be studied simultaneously using genetic and functional genomics
tools, which will lead to the identification of virulence factors of the pest aphids and novel resistance
genes of host plants, and will also reveal important mechanisms that mediate direct and indirect
defenses. New knowledge obtained from these studies will contribute to the development of crop plants
with durable and multi-mechanistic resistance to this insect pest.

Sponsor: U.S. Department of Agriculture, Agriculture Research Service

PI/PDs: Yinghua Huang, William Henley



Arabidopsis 2010: Saturating the Arabidopsis Knockout Collection with Lethals

This project helped to establish a foundation for identifying every Arabidopsis gene with an essential
function during seed development. Such information is central to identifying the minimal gene set
required for growth and development of a model plant. This project focused on genes that gave a visible
seed phenotype when disrupted by mutation. Arabidopsis contains an estimated 500 to 1000 such EMB
genes required for normal seed development. The approach was to coordinate the collection, analysis,
and presentation of information on EMB genes based on cloning of mutant alleles. Information was
obtained from a variety of public and private sources and presented in a public database
(www.seedgenes.org) for efficient use by the community. The resulting insights into the biological
functions of these diverse genes complemented research in other labs on the biochemical activities of
specific gene products.

Sponsor: National Science Foundation

PI/PDs: David Meinke

Virginia Bioinformatics Institute: Allan Dickerman

Syngenta: David Patton

Saturating the Arabidopsis Knockout Collection with Lethals

One goal of the Arabidopsis research community is to identify a knockout mutation for every gene. This
project is designed to establish a robust dataset of embryonic and gametophytic lethals to fill a significant
gap in the existing knockout collection. The result will be a valuable resource for molecular biologists and
benchmark information on the consequences of disrupting essential genes in a model plant. We have
already established a robust database (www.seedgenes.org) of genes required for seed development in
Arabidopsis. We plan to build upon this existing foundation in the current project. A variety of strategies
for identifying essential genes through reverse genetics will be explored.

Sponsor: National Science Foundation

PI/PDs: David Meinke

Virginia Bioinformatics Institute: Allan Dickerman

Molecular Plant Biology Research

The OSU Plant Biotechnology Network (BioNet) was a group of faculty, postdoctoral fellows, graduate
students, and support personnel with common interests in molecular plant biology. Established in 1999
to enhance research interactions and educational opportunities across campus, the Plant BioNet played
an active role in facilitating regular exchange of research ideas, coordinating departmental activities,
enriching the educational environment, and organizing regional minisymposia. This grant from the S.R.
Noble Foundation supported a wide range of BioNet activities in past years, including external speaker,
graduate training, and travel programs, research minisymposia, and outreach activities. Funding was later
discontinued to focus support on projects more directly related to ongoing research activities at the Noble
Foundation.

Sponsor: Noble Research Foundation

PI/PD: David Meinke

Biodiversity and Ecology of the Tallgrass Prairie Preserve

This project extends RIl funding into three areas: 1) The details of the past fire regime of the tallgrass
prairie preserve have yet to be determined. We will analyze basal disks of fallen trees for past fire scars.
2) Documenting diversity of vectors of tallgrass prairie viruses: we propose an inventory of the Hemiptera,
Homoptera, and Orthoptera of the preserve, 3) Scale Dependence of Biodiversity: The PVBE team has
access to biodiversity data from the preserve. We propose to test situations in which space-for-time
substitution is valid in diversity studies.

Sponsor: Oklahoma State Regents for Higher Education, EPSCoR

PI/PD: Michael Palmer


http://www.seedgenes.org/
http://www.seedgenes.org/

EPSCoR Research Infrastructure Improvement Grant Program

Viruses, parasitic organisms that rely on their host

associated with almost every known group of organisms. Preliminary experiments reveal 65% of plants
surveyed in the Tallgrass Prairie Preserve contain evidence of viruses. Their biodiversity and abundance
suggest important ecological roles. To explore this role, we need information beyond the mere discovery
and cataloging of viral sequences. A thorough understanding of virus biodiversity will have implications
for understanding the evolution and ecology of higher organisms. We are developing infrastructure to
address these needs, essentially creating the field of plant virus ecology.

Sponsor: National Science Foundation, EPSCoR

PI/PDs: Michael Palmer

Biochemistry: Ulrich Melcher

Lessons from a Dynamic Natural Landscape: A Planning Proposal for the Tallgrass Prairie

In 2004, the University of Tulsa (TU) and TNC completed a 7,000-ft2 research facility at the Tallgrass
Prairie Preserve in Osage County, including a classroom, office space, and chemistry laboratories. We
propose an expansion to include mud/wet/specimen labs appropriate for fieldwork, dormitories, a
kitchen/dining area, and an outdoor pavilion for class trips and outdoor processing of samples. This
proposal is for planning an expansion of this unique facility, the Tallgrass Prairie Ecological Research
Station (TPERS), which will be jointly managed by TNC, Oklahoma State University, and TU.
Sponsor: National Science Foundation

PI/PDs: Michael Palmer, William Henley

Natural Resource Ecology and Management: Karen Hickman

School of Architecture: Khaled Mansy

Factors Affecting Replication of MCMV in BMS Protoplasts

To understand the replication strategy of Maize chlorotic mottle virus, mutations will be introduced
individually into each of the seven genes encoded by the virus. The mutant viral RNA will be introduced
into maize suspension cells that have had their cell walls stripped off, producing protoplasts that are
similar to animal cells. The ability of the virus to make new copies of its viral RNAs and to make coat
protein will be measured to determine which genes are necessary for replication.

Sponsor: Pioneer Hi-Bred

PI/PD: Kay Scheets

Making MNeSV A Viral Vector for Silencing Genes

Our long-term goal is to produce tools for rapid, high throughput analysis of gene function in maize and
other cereals to complement rapidly accumulating cereal genome information. Our objective is to
construct a viral vector from Maize necrotic streak virus (MNeSV) for expression of partial maize genes as
a mechanism for ‘tur-nhdgcefifjehnbespgkersi nga(Vi 685%.
genes by inducing plant cells to target specific cellular messengers for destruction. Additionally, since
MNeSV cannot infect plants by leaf-rub inoculation, it has a natural containment system that avoids the
possibility of accidental spread of recombinant virus.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PD: Kay Scheets

Functional Analysis of Vacuolar Potassium Channels

Potassium is essential for growth of all plant cells. Most potassium is transported into the central vacuole
driving cell expansion. Understanding of plant growth requires an understanding of potassium transport
into the vacuole. However, there is a paucity of information concerning the physiological function of
vacuolar ion channels. The PI has recently identified the first vacuolar potassium channel laying the
foundation for the project. This study will give insight into the molecular nature and physiological
function of vacuolar potassium channels, which will have a major impact on plant physiology in general
and on the understanding of plant growth in particular.



Sponsor: National Science Foundation
PI/PD: Gerald Schoenknecht

A Floristic Inventory of the Eagle Pass Hollow, Liver, Varmint, Gittin Down Mtn., and Workman Mtn.
Tracts of the Ozark Plateau National Wildlife Refuge Adair County, Oklahoma.

Objectives of the work are: (1) to compile a list of the woody and herbaceous plant species present in the
tracts; and (2) to prepare sets of voucher specimens to be deposited in the OSU Herbarium and used by
refuge personnel. This work provides baseline information that can be used in management of the
refuge’ s vegetation.

Sponsor: U. S. Fish and Wildlife

PI: Ronald J. Tyrl

A Substrate of SCF (UFO) in Arabidopsis

The SCF protein complexes regulate degradation of other proteins in plant development. This
investigation seeks to demonstrate that the degradation of the ASE1 protein is controlled by the SCFYF°
complex and that ASE1 regulates the growth of floral branches and floral organs in the model plant
Arabidopsis, using cellular, molecular, genetic, and biochemical approaches. The quantity of ASE1 is
expected to correlate with the number of floral branches and the size of floral organs. Such quantity,
therefore, might be used as an indicator of plant reproductive productivity and potentially be
manipulated by genetic and physiological means to increase crop productivity.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PD: Ming Yang

CHEMISTRY

Development of Metal Oxide Bronzes for Detection of Military and Improvised Explosives

Sensor technology for the detection conventional and improvised explosives is being developed. The
elimination of explosive peroxides that form in laboratory solvents is also being addressed. The reagents
that are the basis of this technology have the ability to change the reactive groups of explosives so that
they are rendered into non-explosive compounds. As a consequence of these reactions, the reagents
undergo a marked color change from intense dark blue to pale yellow, a transformation from a metallic
conductor to an insulator, and a marked decrease in acidity, all of which can form the basis for detection
methods for explosives.

Sponsor: National Science Foundation

PI/PDs: Allen Apblett, Nicholas Materer

Nanometric Inks for Detection of Explosives

Mitigating the threat posed by explosives requires simple, lightweight, inexpensive test kits for indicating
the presence of explosives in the field. In a project funded by the Memorial Institute for the Prevention of
Terrorism (MIPT), Professors Apblett and Materer in the Chemistry Department at OSU developed a
reagent based on nanotechnology that can render explosives into non-explosive compounds. Since this
reaction is accompanied by a dramatic color change from dark blue to yellow, it is a possible to use a
similar approach to produce test strips and color spots capable of detecting improvised explosives or
peroxides.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PDs: Allen Apblett, Nicholas Materer

Combustion Limited Formula Development

Fire retardants are being developed for the prevention of flaming combustion and smoldering of radio
frequency and microwave absorber products. Conventional fire-retardants are too hygroscopic for
application in humid environments. Therefore, new compounds must be synthesized and tested in order



to manufacture products that have high retardancy to combustion sources but do not gain weight or
become wet in high humidity.

Sponsor: ETS-Lindgren, NPDC

PI/PD: Allen Apblett

Oxidative Behavior of Nanoparticles in Biological Systems

There is a growing scientific consensus that water-stable pure-fullerene aggregates (nano-C60) may be
the most relevant fullerene form for the study of environmental release or workplace exposure; however,
there is significant dissent in the community concerning the nature and extent of risks associated with this
material upon exposure. This debate centers on the behavior of nano-C60 as an oxidant or as a generator
of reactive oxygen species (ROS), and on the differences in samples produced by alternate techniques. We
will synthesize nano-C60 by four different methods, and then evaluate their behavior as oxidants and
generators of ROS chemically and biologically.

Sponsor: Oklahoma State Regents for Higher Education

PI1/PDs: Kevin Ausman

College of Veterinary Medicine: Cary Pope

Novel Antibacterials as Potential Tuberculostatics

The objective of the joint project is to develop new agents to treat bacteria associated with

tuberculosis. The target compounds are heterocycles that contain carbon, hydrogen, nitrogen, and oxygen
in ring systems. The team effort involves synthesis and identification of the molecules prior to screening
for activity. The work has been described, in part, at international chemical meetings and through
publications in technical journals and patents.

Sponsor: U.S. Civilian Research & Development Foundation

PI/PDs: Darrell Berlin

Ministry of Education and Science of Kazakhstan: Valentina K. Yu

Exploring the Physical Chemistry of Clathrate Hydrates at Low Pressures and Temperatures

Clathrate hydrates are viewed as having a host-lattice structure of water molecules much like ice but
differing by the presence of cages holding small molecules. Because of their abundance in nature, there is
a considerable science of clathrate hydrates at high temperatures and pressures. For temperatures below
150 K, our program remains the primary source of formation data. The latter temperatures are
particularly conducive to basic-science exploration of clathrate-hydrate properties. We have emphasized
the ease of formation of clathrate-hydrate films for proton-acceptor guest species and the relationship of
this property to a surprising level of mobility which enables our kinetic studies at temperatures near 100
K.

Sponsor: National Science Foundation

PI/PD: Paul Devlin

Transport Properties of Bare and Acid-Covered Ice Particles

The growth of hydrates in nature often occurs with the attack of ice particles by active molecules such as
acids, bases or oxygen containing organic molecules. Often hydrate formation proceeds by coating of the
ice with a layer of the reactant, followed by its penetration into the ice. The conversion then requires that
the reactant move through a crust of hydrate to reach and react with the ice core. This transport through
a crust of product can be the rate limiting step in the conversion, so understanding the formation process
requires information about how the reactant moves through that crust. Our studies seek knowledge of
the transport mechanisms.

Sponsor: U.S. Binational Science Foundation

PI/PD: Paul Devlin



Bioavailability of Aromatic Hydrocarbons and Dynamics of their Interactions with Natural Organic
Matter: Linking Molecular- and Microbial-Scale Interactions

One purpose of this project is to better understand the interactions of small aromatic hydrocarbon
molecules, which are models for environmental pollutants, with natural organic matter. The second
purpose is to characterize the bioavailability, or availability to be broken down by microbes, of such
hydrocarbons in association with natural organic matter. This research will result in the development of
new assays for characterizing and quantifying bioavailability that may eventually permit environmental
risk assessments and remediation interventions to be evaluated by bioavailability rather than just by total
concentration of the pollutant.

Sponsor: University of Oklahoma

PI/PD: Margaret Eastman

Capillary Based Separation Platform for Proteomics

The research project is concerned with the development of a new two-dimensional (2D) capillary-based
separation platform, which will consist of a capillary array to perform capillary isoelectric focusing (CIEF)
in the first dimension and capillary electrochromatography (CEC) in the second dimension. The 2D
platform will be evaluated with human serum from healthy individuals and from osteoarthritis (OA)
patients. This will be followed by mass spectrometric analysis and bioinformatics for identification of
proteins and their differential expression between healthy donors and OA patients in the aim of
identifying potential protein biomarkers for OA disease. Sponsor: Oklahoma Center for the Advancement
of Science and Technology

PI/PD: Ziad El Rassi

Specific Removal of Agriculture Residues from Citrus Oils by Imprinted Polymers

The proposed research project entails the development of molecularly imprinted polymers (MIPs) for the
specific removal of agricultural residues (e.g., pesticides, herbicides, etc.) from citrus oils. These residues
are believed to be present in citrus oils at trace levels. We will (i) develop MIPs for 5 typical agricultural
residues. This will entail the development of the synthetic route for imprinting and the preparation of
MIPs adsorbents of well-defined morphology, (ii) evaluate the MIPs including their imprinting effect,
sample loading capacity, regeneration and reusability, and physico-chemical characterization, and (iii) test
the MIPs at the laboratory scale with citrus oils.

Sponsor: Coca Cola Company

PI/PD: Ziad El Rassi

Decomposition of CW Agents with Reactive Colloidal Polymers

Novel methods of preparation of partly fluorinated polymer colloids will be developed for protection
against toxic organic chemicals. Fluoropolymer coatings will repel water and organic compounds. Toxic
organic chemicals will decompose at catalytic sites beneath the surface of the coatings and in colloidal
dispersions in water and in fluorocarbon solvents.

Sponsor: USARO

PI/PD: Warren Ford

Electrical and Thermal Conductivity of Carbon Nanotube-Polymer Composites

Methods have been developed for dispersion of small bundles of single-walled carbon nanotubes into
solvents with no loss of nanotubes. The dispersions enabled preparation of polystyrene composites that
are electrically conductive when they contain as little as 0.5 weight percent of carbon nanotubes.
Sponsor: Oklahoma State Regents of Higher Education

PI/PDs: Warren Ford

University of Oklahoma: Brian Grady, Daniel Resasco



EPSCoR Research Infrastructure Improvement Grant Program

Improved equipment and support for technical personnel at service facilities for microscopy of
nanostructed materials was provided at Oklahoma State University, University of Oklahoma, and
University of Tulsa.

Sponsor: National Science Founcation

PI/PDs: Frank Waxman, Oklahoma EPSCoR

Chemistry: Warren Ford

Poly (Propylene imine) Dendrimers at Interfaces

Monolayer films of lipid-modified dendritic polymers on water and on flat solid surfaces form either two-
dimensional crystals or islands. The results are important to knowledge of wetting of surfaces and to
protection of the interface between electrodes and electrolytes of lithium ion batteries.

Sponsor: Oklahoma State Regents of Higher Education

PI/PDs: Warren Ford

Physics: Bret N. Flanders

University of Tulsa: Dale Teeters

Research and Education in Nanotechnology

The Regents have supported partial salaries of two new Assistant Professors each at Oklahoma State
University and University of Oklahoma, Graduate Research Assistants working on new projects with
potential for growth into much larger projects, and an interuniversity, interdisciplinary internet and
laboratory-based course in nanotechnology.

Sponsor: Oklahoma State Regents of Higher Education

PI/PD: Warren Ford

Compound Specific Imprinted Nanospheres for Optical Sensing

Theophylline imprinted polymer particles approximately 300nm in diameter suitable for SPR have been
prepared by dispersion polymerization and spin coated onto a gold SPR slide. The particles are held on
the gold slide by electrostatic attraction. The addition of as little as 100ppb theophylline is sufficient to
cause a change in the refractive index which we are able to detect by SPR. Higher concentrations of
theophylline produce larger changes in the refractive index. The calibration curves obtained for
theophylline are sigmoid in shape. In contrast, the particles show no response to distilled water,
theobromine (0.02M), caffeine (0.02M) or xanthene (0.02M). (Caffeine, xanthene, and theobromine
differ from theophylline by a single methyl group.) The full scale response of the imprinted particles to the
template occurs in less than ten minutes. Swelling is reversible and replicate precision is less than 10™ Rl
units. A unique aspect of the prepared particles is the use of light cross-linking rather than heavy cross-
linking.

Sponsor: Environmental Protection Agency

PI/PD: Barry Lavine

Computer-Assisted Studies of Olfactory Stimulants

The chemical sense of olfaction is a poorly understood phenomenon. Analysis of structure-activity
relationships (SARs) provides a practical approach to understanding olfaction based on the identification
of the relationship between chemical structure and the olfactory properties of molecules, such as odor
strength index. The heart of this approach is finding a set of molecular descriptors from which a
discriminating relationship can be found. The general principles underlying this approach to odor
property prediction are: (1) compounds can be represented by descriptors which convey information
about the size, shape and electronic properties of a molecule, (2) multivariate methods of analysis such as
pattern recognition techniques can be used to discover a discriminating relationship between chemical
structure as represented by these descriptors and the olfactory property of interest, and (3) the structure-
activity relationship can be used to predict the biological property of interest in untested compounds. The
research performed at Oklahoma State University (OSU) on odor-structure relationships has focused on
two key areas of SAR methodology: (1) development of molecular descriptors for olfactory predictions,



and (2) formulation of SAR equations for prediction of odor strength index from the molecular
descriptors. Currently, the OSU Group is using descriptors that contain information about the surface
properties of the molecules. The OSU Group has chosen these descriptors because they have been shown
to be correlated with key modes of intermolecular interactions. More traditional SAR methodologies,
which employ fragment based descriptors, have been shown to be effective for SAR development within
homologous sets of molecules but are not effective when applied to datasets containing a great deal of
structural diversity such as odor strength index datasets which are currently under investigation. In
contrast to previous attempts at SAR, the use of these shape-aware electron density based descriptors
removes many of the limitations brought about by the use of descriptors based on substructure
fragments.

Sponsor: International Flavors and Fragrances

PI/PD: Barry Lavine

REU Site: Research Experience for Undergraduates in Integrated Nanoscience

Eight undergraduate participants, three-fourths of whom were selected from four-year institutions that
lack graduate research programs and the other one-fourth from OSU, participated in a structured 8-week
summer research program offered by the Department of Chemistry with Barry K. Lavine serving as
Principal Investigator. Selection of the undergraduate participants was based on their aptitude for
research and their interest in advanced study as evidenced by the intellectual ability, problem-solving
skills, and capacity for hard work demonstrated during their first two or three years in college. The overall
idea is to include enough OSU students to provide the group with local knowledge regarding Stillwater
and the University, and to attract as diverse a group as possible so that student participants can share a
broad base of experiences and perspectives. Research projects for the participants covered broad scientific
themes such as material science, drug development, environmental analysis, catalysis, and chemical
education. These projects provided opportunities for research and an introduction to modern techniques in
timely areas of chemistry. All of the projects were designed at a level appropriate for the undergraduate
participants. The requirement that all REU participants present their research in an end of summer mini-
symposium assured that each student developed an understanding of all phases of his or her research and of
its significance to chemistry. In addition, all REU students will be given the opportunity to present their work
at a National ACS Meeting in the spring (Salt Lake City) following their summer internship.

Sponsor: National Science Foundation

PI/PD: Barry Lavine

Passive, Wireless Corrosion Sensors for Transportation Infrastructure

Early detection of corrosion of steel reinforcement in cement, through the use of sensors, can help to
preserve structural integrity and reduce the risk of substantial section loss or fatigue failure that is
initiated by corrosion damage. Thus, inexpensive wireless corrosion sensors that do not require any
external power supply are being developed as a useful tool to evaluate the structural health of the
nation’s i nfr asikeourhighway teavelbsafedby pravidirtg earlynletection of potential
structural problems.

Sponsor: United States Department of Transportion, Oklahoma Transportation Center

PI/PDs: Nicholas Materer, Allen Apblett

Engineering: Tyler Ley

Exploitation of a Chemical Sensor for Plasma Lipids and Other Related Applications

Omega-3 and omega-6 polyunsaturated fatty acids (PUFAs) and cholesterol lipids have become a principal
focus in nutritional sciences and medical studies in their considerations as potential risk factors for
cardiovascular disease, diabetes, obesity, etc. Studies have disclosed that omega-3 PUFAs offer some
health benefits that include reducing cardiovascular death rates, lowering blood pressure, and promoting
relief for patients with type 2 diabetes, while the other lipids are potential risks. Our objective is to
develop a rapid, inexpensive assay that measures all these lipids simultaneously in a matter of minutes,
and to use the data to derive prediction models for managing future health care and wellness
improvements.



Sponsor: Technology Business Assessment Group
PI/PD: Neil Purdie

A Novel Approach for the Development of Accurate ab Into Potential Energy Surface for Atomistic
Simulations of MEMS Applications

In this project, we have utilized neural networks (NNs) to develop robust and powerful methods wherein
ab initio potential energy surfaces obtained from electronic structure calculations can be effectively used
to execute molecular dynamics (MD) for both adiabatic and non-adiabatic reactions. Using NNs, we have
significantly enhanced the power of Genetic Algorithms and shown how the results of MD calculations
may be predicted without integration of differential equations. New NN methods have been developed
that simultaneously fit both the function and its first derivative. A total of 15 papers have been published
or accepted reporting these results.

Sponsor: National Science Foundation

PI/PDs: Lionel Raff

Department of Electrical and Computer Engineering: Martin Hagen,

School of Mechanical and Aerospace Engineering: Ranga Komanduri

Self-Assembly of Electrophilic Late Metal Catalysts and Catalyzing Careers in Research

New methods to create metal catalysts for chemical synthesis will be explored. The catalysts will be used
to promote chemical reactions that could be used to invent pharmaceuticals or new materials. The
reactions to be targeted are challenging and do not work without a catalyst. This research will be closely
tied with an educational outreach program that aims to introduce rural Oklahoma students to the
importance of scientific research in the modern world, with a particular emphasis on technologies that
use catalysts.

Sponsor: National Science Foundation

PI/PD: Lee Slaughter

Novel Chelate Ligands for Olefin Polymerization Catalysis

Transition metal catalysts for the conversion of petroleum-derived hydrocarbons into plastic materials will
be sought. The research will use a novel approach to synthesis that will provide a large number of
variation on a basic catalyst structure. This will allow tuning of the catalyst properties to create polymeric
(plastic) materials with commercially useful properties. A long-term goal is to create catalysts that allow
more efficient conversions of valuable hydrocarbons into new materials compared with existing
commercial processes.

Sponsor: Chevron Phillips

PI/PD: Lee Slaughter

New Catalysis for Hydrocarbon Chemistry

Economic and environmental drivers require new chemistries for the production of fuels and related
molecules for consumer products. The design, synthesis, and implementation of new catalysts with
controllable architecture and reactivity can address current industrial process limitations. In collaboration
with industrial scientists at ConocoPhillips, the White research group is attacking the problem of new
catalyst design, and fundamental mechanistic understanding of their chemistries with particular attention
focused on catalysts for alkane reactions.

Sponsor: ConocoPhillips

PI/PD: Jeffrey L. White

Polyolefin Miscibility: Experimental Definitions of Local Structure and Phase Behavior in Amorphous
Polymer Blends

New polymeric materials continue to drive important aspects of material science due to the possibility of
improved commercial products. In this project, we seek to discover the fundamental rules that govern
the creation of new materials through the intimate mixing of disparate polymer chains. Polymers are



made up of very |l arge
molecules. We use advanced magnetic resonance techniques coupled with polymer synthesis of
polyolefins to discover how to make new materials.

Sponsor: DuPont

PI/PD: Jeffrey L. White

Polyolefin Miscibility: New Insights from an Experimental Molecular Perspective

Through acquisition of the chain-specific data at the atomic level, this research is resolving long-standing
questions about the relative importance of polymer chain packing and chain architecture in the creation
of new materials from existing polymers. The fundamental scientific questions surrounding polyolefin
phase behavior reach far beyond the specific materials used in this study. Specifically, polyolefins and
their blends are ideal systems for the experimental resolution of some long-standing questions regarding
how liquids, disordered solids, and multicomponent mixtures behave as useful materials. Given the
varying chain architectures possible with polyolefins, distinct degrees of freedom within and between
molecules can be engineered, and the ensuing end-use behavior examined from molecular dimensions all
the way up to large components.

Sponsor: National Science Foundation

PI/PD: Jeffrey L. White

COMPUTER SCIENCE

Aircraft Battle Damage Assessment and Restoration, Phase Il
Sponsor: Open Solutions
PI/PD: K.M. George

G050 Requirements
Sponsor: TMI
PI/PD: K.M. George

Graphical Index for Aircraft for Legacy Data
Sponsor: Anautics
PI/PD: K.M. George

CASI_Engine Data Acquisition
Sponsor: CASI
PI/PD: K.M. George

CASI-MSD Process Improvement Phase Il
Sponsor: CASI
PI/PD: K.M. George

Visual Analytics for Preliminary Assessment of Earthen Embankment Surface Maintenance and Cover
Conditions

Sponsor: U.S. Department of Agriculture

PI/PD: Douglas Heisterkamp

Data Mining the National Transit Database

The Federal transit administration has mandated each publicly funded transit operator to report various
operating and fiscal data on a yearly basis since 1984. For over 20 years this data has been collected and
manually analyzed. This project takes a different approach, using current data mining technology. The
database is first assembled into a data warehouse, then analyzed using state-of-the-art machine-learning
algorithms to uncover previously unknown information. This approach takes the burden of generating and
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testing hypotheses about transit operators out of the hands of human experts. The results will be handed
over to policymakers.

Sponsor: University of Oklahoma

PI/PD: Istvan Jonyer

Social Network Computing with the Rural America Perspective

The research is on the design of a new kind of a social computing network that not only brings people
together but provides an outlet for businesses and schools to create communities that parallel the real
ones. Specific objectives of the project are: 1. Design of a Social Operating System for ease of use so that
content is easy to create on it. 2. Security and Reliability research to create a system that can ensure
openness in the presence of inevitable attacks by spammers and other adversaries. We would also like
the system to guarantee integrity of the communications infrastructure in the event of emergency.
Sponsor: Central Rural Electric Cooperative

PI/PD: Subhash Kak

CRI: IAD A Research and Education Infrastructure for Enabling Autonomic Sensor Grid Systems and
Multidisciplinary Applications

This project aims to develop an autonomic sensor grid system, called ASGrid, seamlessly integrating
wireless sensor networks and large-scale grid computing resources. Following the ASGrid architecture, we
will conduct research in the following areas. (1) High-speed sensor networking protocols. (2) An
autonomic sensor grid system framework. (3) Collaborative dynamic tracking and information processing.
(4) Misbehavior detection and protection. (5) Multidisciplinary applications. Based on our research team's
varied expertise, we will explore multidisciplinary applications, including precision agriculture, precision
ranching, protective clothing, vehicle navigation, homeland security, and environmental monitoring and
rapid disaster recovery.

Sponsor: National Science Foundation

PI/PDs: Xiaolin Li, Venkatesh Sarangan, Johnson Thomas

BAE: John Solie, Ning Wang

University of New Mexico: Rafael Fierro

Smart Clothing for Firefighter Protection

Firefighters are often exposed to unknown hazards because of the nature of their work, facing high risks

due to various severe conditions. Monitoring firefigtl
can offer agile rescue solutions and provide proactive alerts to avoid potential hazards. The goal of this

project is to explore the design, development and evaluation of smart clothing that incorporates a

wireless body sensor network. The smart clothing (called SmartGuard) wi | | enabl e monitoring f
physiological parameters including temperature, perspiration rate, heart rate, oxygen blood saturation,

and their thermal environment, capturing their behaviors and locations, and communication among

them.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PDs: Xiaolin Li

Human Environmental Sciences: Huantian Cao

A Demonstration of Low-Cost Reliable Wireless Sensor for Vibration Monitoring of a Precast
Prestressed Concrete Bridge

This project focuses on exploring the use of state-of-the-art wireless sensing technology in a cost-effective
manner to yield a reliable monitoring system for the first vibration mode of a simply-supported precast
prestressed concrete bridge girder at a remote location. This research focus fits well within intelligent
transportation systems to benefit real-time structural integrity monitoring, damage detection and bridge
management.

Sponsor: University of Oklahoma

PI/PD: Venkatesh Sarangan



A Tie Research Program for RRID Microtag Inter-Modal Containerized Freight Security

With over tens of thousands of containers arriving each day at ports, effective examination and
monitoring of their integrity is central to secure and efficient operation of global end-to-end supply chains
for our nation’
to provide effective means for a comprehensive monitoring of transport containers and their contents.
Nevertheless, several challenges need be addressed for widespread application of RFID tags (both passive
as well as sensor tags) for large scale system-wide tracking and monitoring.

This proposal aims to develop miniaturized RFID (passive and active sensor) tags (essentially,
transponders possibly integrated with MEMS vibration sensors) for high throughput sensing of container
stability and integrity.

Sponsor: National Science Foundation

PI/PDs: Venkatesh Sarangan

College of Engineering: Satish Bukkapatnam

Methods and tools for improving Para-transit services

The focus of this project is to design and develop a real-time or near real-time trip scheduling system for
rural Para-transit operators who follow a flexible reservation style using RFID technology. On-line, real-
time algorithms for scheduling routes in rural Para-transit operations will be developed. The resulting
routes will not be static, but will continuously and dynamically evolve over time as requests arrive from
the clientele.

Sponsor: University of Oklahoma

PI/PD: Venkatesh Sarangan

Validation of Bovine Security and Information Management System

We work with a cattle health management system that aims to provide realtime health montoring of
individual animals using active RFID tags and wireless sensors. The focus of this research project is to
identify security weaknesses in such Bovine RFID networks and design/develop a security solution subject
to constraints such as limited battery, processing power and storage.

Sponsor: SSI

PI/PD: Venkatesh Sarangan

A SEcure Networked Sensor Environment (SENSE)

Sensor networks are playing increasingly prominent roles in acquiring information about the physical
world, for example, detecting enemy troop movements. However these sensors are fragile devices with
limited resources and battery power. This makes them susceptible to tampering and malicious
information attacks by an enemy. This project funded by the Department of Defense has enabled us to
design and implement a heterogeneous sensor network testbed lab at Oklahoma State University that
consists of mica motes and stargate sensors arranged in a hierarchical architecture. We are applying
artificial intelligence techniques to not only detect malicious intruders in the network, but also to trace
back to the original attackers. We are also proposing novel approaches based on game theory to deceive
an attacker so that the attacker’s behavior
Sponsor: Department of the Army (Army Research Office), Oklahoma State Regents for Higher Education
Pls/PDs: Johnson P. Thomas,

University of Oklahoma: Le Gruenwald

University of Tulsa: Sandip Sen

Langston University: Pierre Tiako

ENGLISH
Ethereality, Ethnology, and the 19" Century Ballet Girl

The purpose of this project was to explore the threats of automatism in different art forms and disciplines
during the nineteenth and early twentieth centuries. Audiotapes of lectures now housed at the New York

s infrastructur al and | ifeline

assets.



Public Library for the Performing Arts at Lincoln Center that concern the paradoxical reliance in Romantic
ballet on both "ballon," the technique of ethereal lightness, and the machinery that furthers its illusion
were reviewed. Romantic ballet was understood within the discourse of the sublime: that is, it was seen
as beyond human comprehension or physical possibilities but the epitome, nonetheless, of naturalness.
The ambivalent attitude toward technique in the discipline of ballet as the medium of natural movement
was explored.

Sponsor: Oklahoma Humanities Council

PI/PD: Linda Austin

George B. Grinnell: A Biography
Sponsor: Oklahoma Humanities Council
PI/PD: Richard Batteiger

X-Ray Visions: Radiography, Chiaroscurpand the Fantasy of Unsuspicion in Film Noir

Like the 1940s promotional discourse surrounding X-Ray technology, the noir crime film seeks to generate
an overall resonance, aura, or hype—the buzz of the unsuspected—conceptualizing the division between
outside and inside, public and private, as a vacuum-like ideal, with no visible evidence, no loose ends, no
way in. This theme of unsuspicion is epitomized in the plight of the noir amnesiac, who at every point of
encounter with the world knows one thing: that he cannot know. Such X-Ray-like paradoxes help to
differentiate noir from its close generic others, the classical detective narrative and the gangster film.
Sponsor: Oklahoma Humanities Council

PI/PD: Hugh Manon

Contemporary French Film Director Olivier Assayas

This project—whether in the form of two long essays or one short book—is a study of the influence of

Guy Debord and Situationism on the French film director Olivier Assayas. In particular, this project

considers the impact of the Debordian practice of the dérive on

Assayas’' style, particularly as Assayas has adapted t
The dérive entails a willful construction of alternative maps to major cities, a plan for the experience of a

city in terms contrary to the one established by urban planners and official culture.

Sponsor: Oklahoma Humanities Council

PI/PD: Brian Price

The Unpublished Letters of James Fenimore Cooper: The Final Journey
Sponsor: Oklahoma Humanities Council
PI/PD: leffrey Walker

GEOGRAPHY

Oklahoma’s Transportation Infrastructure: Inventory and Impacts

This project comprehensively analyzes Oklahoma’s tra
state’s ecomomyhe fcoonusixng oconnectivity, and conditio
and using a variety of network analysis techniques that are widely used in and outside geography.

Geographic Information Systems (GIS) is used to both organize and store a large transportation

infrastructure database and as an analytical platform. This project assesses comparable data for

Okl ahoma and i ts neighbors to determine the state’
disadvantages. In aggregate, this project will provide a detailed analysis of
infrastructure and its regional competitiveness.

Sponsor: Oklahoma Transportation Center

PI/PD: Jonathan Comer



Multiple Property Nominations for U.S. Post Offices with Section Art in Oklahoma

Thirty-one post offices in Oklahoma received art commissioned through the Section (also referred to as

the “Section of Fine Art s”-funded@progeamsahat oeratedesrpatiof nat i onwi
the New Deal. This project involves researching and completing nominations to the National Register of

Historic Places for five of the post offices that retain this historic art today.

Sponsor: Oklahoma Historical Society

PI/PD: Alyson Greiner

Remote Sensing for Russian wheat Aphids in Wheat

The Russian wheat aphid is capable of explosive population growth and causes severe damage to wheat in
the semi-arid High Plains region of the United States, including the Oklahoma Panhandle. Monitoring
fields for Russian wheat aphid infestations is essential for effective pest management, and an economical
monitoring approach is needed. We will develop a system where remote sensing via aircraft is used to
identify fields with Russian wheat aphid infestations. If we are successful, it will pave the way for
developing similar technology for monitoring other pests of crops.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PDs: Mahesh Rao

USDA-ARS: Norm Elliott

Geographic Information Systems Task - South Central Region

As part of the national GIS strategy to establish potential yields and distribution of the feedstock
resources, we will assess the biomass feedstock resource base in the region. A GIS environmental
database will be developed for the Oklahoma-Colorado region to conduct spatial analysis involving
feedstock yields and related environmental variables.

Sponsor: South Dakota State University

PI/PDs: Mahesh Rao

OSU BioSystems Engineering

Multitemporal Land Use and Land Cover (LULC) Mapping of the Upper Washita River Subwatersheds
Satellite remote sensing provides an effective mechanism for regional land use and land cover (LULC)
mapping. The goal of this project is to produce a spatially and spectrally compatible, retrospective,
seasonal and bi-annual land use/ land cover maps of the Little Washita River and Fort Cobb Reservoir
experimental watersheds for the time period (1997-2007). This will involve analyzing the mutliseasonal
Landsat TM imagery using maximum likelihood classification procedures and evaluating the accuracy of
the LULC map produced.

Sponsor: U.S. Department of Agriculture

PI/PD: Mahesh Rao

State Energy Program
The Oklahoma Wind Power Initiative (OWPI) is a collaboration of the University of Oklahoma and
Oklahoma State University. The initiative had three foci:

0O The first focus was to expand OWPI's outreach and
clientele. The work gave increased attention to community wind and individual wind scale
ownership.

U The second focus was to work on improving state wind power density map. Accumulating
evidence suggests that our estimates were spatially correct but a bit too low in absolute terms.
He are partnering with the National Renewable Energy Laboratory to finish this task.
U  The third focus of the work was to maintain and improve the OWPI Web site
(http://www.ocgi.okstate.edu/owpi/).
Sponsor: University of Oklahoma, U.S. Department of Energy, Oklahoma Department of Commerce
PI/PDs: Stephen Stadler, Allen Finchum
University of Oklahoma: Scott Greene



http://www.ocgi.okstate.edu/owpi/

Wind Powering America

This project is part of the Oklahoma Wind Power Initiative (OWPI). The work was centered on efforts
from our State Energy Program funds already in place. There were four deliverables: 1.) presented short
talks around Oklahoma, 2.) maintained the OWPI and real-time tall tower Web sites, 3.) developed and
maintained the Web site for the Oklahoma Renewable Energy Council, and 4.) authored the field guide
used for the national meetings of the National Council for Geography Education in Oklahoma City.
Sponsor: University of Oklahoma, U.S. Department of Energy, Oklahoma Department of Commerce
PI/PD: Stephen Stadler, Allen Finchum

University of Oklahoma: Scott Greene

Towards a GIS-Based Analytical Time-Geographic Framework

Recent developments in information and communications technologies have offered people an
environment to expand their activities from physical space to virtual space and are expected to lead to
important changes in activity patterns. The classical time-geographic framework, however, does not offer
adequate methods of representing and analyzing virtual activities and their interactions with physical
activities. Thi s resear ch-gagraphic framéworkta dewelopdhi ng Hager str e
comprehensive framework of concepts and analysis functions that can support research and applications
involving physical and virtual activities and their interactions. In addition, this research will design GIS
approaches to implementing the extended time-geographic concepts and spatio-temporal analysis
functions.

Sponsor: University of Tennessee

PI/PD: Hongbo Yu

GEOLOGY

IRES: Research Opportunities in Neotectonics of Incipient Continental Rift Zones for US Undergraduates
& Graduate Geosciences Students in Botswana & Zambia

This award supports U.S. students to engage in international research activities in Botswana and Zambia.
Ten U.S. students will travel to Botswana and Zambia to work with peers and faculty from the University
of Botswana and University of Zambia to conduct field-based research focused on investigating the
interplay between recent tectonics and surficial processes due to continental rifting. By interacting with
African peers, the U.S. students will acquire an enriching cultural experience and build relationships that
will form the core of future international research collaborations. At the same time, project activities will
result in capacity building in the African nations involved.

Sponsor: National Science Foundation

PI/PD: Eliot Atekwana

Impacts of Acid Mine Drainage on Carbon Cycling in Receiving Streams

In this project, anthropogenic perturbation of dissolved inorganic carbon (DIC) in streams contaminated

by acid mine drainage (AMD) will be investigated based on the hypothesisthatt AMD acts as a c hemi
pump” converting and transferring carbon Werom terrest
will document spatial and temporal patterns of DIC, isotope ratio of DIC, major ions, and metals in AMD

contaminated groundwater and streams. We will determine the important physical and geochemical

processes controlling DIC and the isotope ratio of DIC. We will train a graduate and two undergraduate

students as part of this project.

Sponsor: National Science Foundation

PI/PD: Eliot Atekwana

Acquisition of Electromagnetic and Resisitivity/IP Imaging Systems for Neotectonics
This award supports the purchase of a controlled source audio-frequency magneto-telluric (CSAMT) and
electrical resistivity/induced polarization systems at Oklahoma State University. The proposed



instrumentation will be used to address research questions in neotectonics, hydrogeology, and
biogeophysics. The proposed instrumentation will provide hands-on field geophysical research experience
for students, while addressing basic research questions in the geosciences. Students engaged in the
international projects will conduct field work in Botswana, Zambia, and Turkey.

Sponsor: National Science Foundation

PI/PDs: Estella Atekwana, Ibrahim Cemen, Todd Halihan

Investigating the Impact of Microbial Interactions with Geologic Media on Geophysical Properties:
Implications for the Assessment of Geomicrobiological Processes

This is a collaborative project between Oklahoma State University, Rutgers University, and Western
Michigan University. The objective is to investigate geophysical changes resulting from microbial
interactions with geologic media. Potential benefits include development of geophysical techniques that
can be used for monitoring biological colonization of groundwater aquifers and microbial mineralization
of dissolved pollutants in the subsurface. Our results to date suggest the following: 1) microbial growth
and metabolism can be detected by complex conductivity measurements; 2) higher conductivity result
from the activity if distinct microbial populations; and 3) sorption of microbial cells to mineral surfaces
enhances electrical conductivity.

Sponsor: National Science Foundation

PI/PDs: Estella Atekwana, Eliot Atekwana

Geophysical Signatures or Bacterial Nanowires: Is the Subsurface Hardwired?

The primary goal of this proposed research is to establish a fundamental and mechanistic understanding
of the relationship between microbial activity, including nanowires, and the geophysical/geoelectrical
responses of subsurface environments. A better understanding of the underlying mechanisms of
nanowire production by Shewanella oneidensis (both wild type and mutants) would lay groundwork
necessary for our understanding of electron transport by microbial extracellular appendages in the
subsurface. By understanding the methods of efficient electron transfer, the rates of biogeochemical
transformations will be more predictable and thus aid in decoding the highly complex elemental cycling in
the subsurface.

Sponsor: Oklahoma State Regents of Higher Education, EPSCoR

PI/PDs: Estella Atekwana, Eliot Atekwana

IRES: Research Opportunities in Neotectonics of Incipient Continental Rift Zones for US Undergraduates
& Graduate Geosciences Students in Botswana & Zambia

This award supports U.S. students to engage in international research activities in Botswana and Zambia.
Ten U.S. students will travel to Botswana and Zambia to work with peers and faculty from the University
of Botswana and University of Zambia to conduct field-based research focused on investigating the
interplay between recent tectonics and surficial processes due to continental rifting. By interacting with
African peers, the U.S. students will acquire an enriching cultural experience and build relationships that
will form the core of future international research collaborations. At the same time, project activities will
result in capacity building in the African nations involved.

Sponsor: National Science Foundation

PI/PDs: Estella A. Atekwana, Eliot Atekwana

Reconstructing the Geological History of the Egyptian Nile

This is a collaborative project with Missouri University of Science and Technology funded by NSF that
supports research and educational activities for 6 undergraduate and 2 MS students from the Department
of Geological Sciences and Engineering at the University of Missouri —Rolla (UMR) and the Boone Pickens
School of Geology in Oklahoma State University (OSU) to undertake remote sensing, geological, and
geophysical investigations in the Egyptian Nile in Southern Egypt. Our research and educational activities
will engage students in hands-on, field-oriented, hypotheses-driven research to address a first order
geoscientific question related to the relative roles of regional uplift and local pre-existing structure in



influencing the evolution and reorganization of drainage systems and the emergence of long-lasting
rivers.

Sponsor: University of Missouri Rolla

PI/PD: Estella Atekwana

Solid State Electron Transfer via Bacterial Nanowires: Contributions Toward a Mechanistic
Understanding of Geophysical Response of Biostimulated Subsurface Environments

The proposed research focuses on the fundamental science required to determine how the electron
transport properties of nanowires impact charge transfer in microbially active systems. If the subsurface is
hardwired as a result of the permeation of nanowires, then electrical geophysical methods may be used
as proxy indicators of the occurrence of electron transport processes at field sites. Follow-on research
will directly apply to Novel Measurement and Monitoring Concepts and will augment several ongoing DOE
funded research projects. Preliminary results show that electrically conductive appendages called
bacterial nanowires are directly associated with electrical potentials.

Sponsor: U.S. Department of Energy

PI/PD: Estella Atekwana

Woodford Shale Surface and Subface Analysis

The purpose of the study is to correlate surface and subsurface fracture patterns in the Woodford Shale.
Fractures, which are essential to gas production in the Woodford unconventional gas reservoirs are
examined to understand their physical properties. Fracture measurements are done by field
measurements and Ground Penetrating Radar (GPR) and laser scanning equipment. Fracture properties,
such as orientation, intensity, and inter-connectivity will be measured at the outcrop level. The data from
the field work displayed in rose diagrams, a technique commonly used in the oil industry to illustrate the
strike of large numbers of fractures. Also subsurface fractures are studied by interpreting fracture
properties from Formation Micro Imaging (FMI) logs. The surface fracture patterns and subsurface
patterns are compared, in an attempt to draw a correlation between the fractures existing on the surface
and those that exist in the subsurface.

To conclude, drilling economic wells within the Woodford Shale depends on fracture patterns and
fracture density. If existing rock fractures in the Woodford Shale are well understood, the risk in
exploration may be reduced and the efficiency of gas production in existing fields can be improved.
Sponsor: Newfield Exploration Company

PI/PDs: Darwin Boardman, Anna Cruse, James Puckette, Ibrahim Cemen

Research Opportunities in Extensional Dynamics for US Undergraduate and Graduate Geosciences
Students in Western Turkey

The project is to support an IRES for US-Turkey Collaboration on the extensional dynamics for U.S.
undergraduate and graduate geosciences students in Western Turkey. The scientific focus of this proposal
is to develop a better understanding of the creation and evolution of the planet's largest metamorphic
core complex, the Menderes Massif. The project will focus on the teaching and training of students that
are traditionally underrepresented in science, technology, engineering and math (STEM) fields. Over three
years, these students will partner with peers at METU and Pamukkale University to conduct field-based
research within a multidisciplinary framework focused on investigating the dynamics of extension within
the Earth's lithosphere.

Sponsor: National Science Foundation

PI/PDs: Elizabeth Catlos, Estella Atekwana, Ibrahim Cemen

Extensional Unroofing of the Central Menderes Metamorphic Complex, Southwestern Turkey

The Western Anatolia Extended Terrane (WAET) in Turkey is bounded by the North Anatolian Fault
Zone to the north, the Lycian Nappes to the south. It contains the Menderes Massif, one of the
post-collisional Alpine metamorphic core complexes. Field data and available radiometric ages



suggest that the north-directed Cenozoic extension in WAET is the product of three consecutive,
uninterrupted stages, and that it is still continuing today. The first stage initiated in the Late
Oligocene along a north-dipping extensional simple-shear zone with a listric geometry at depth.
The shear zone is named here as the Southwest Anatolian Shear Zone (SWASZ) and marks the
southern and southwestern boundary of the WAET. Evidence for the presence of this shear zone
includes (1) the dominant top to the north-northeast shear sense indicators in the Menderes
Massif, and (2) a series of Oligocene extensional basins located adjacent to the shear zone that
contain only carbonate and ophiolitic rock clasts, but no high grade metamorphic rock fragments.
During this stage, erosion and extensional unroofing brought high-grade metamorphic rocks of the
Central Menderes Massif to the surface by the Early Miocene. The second stage of extension
produced thenorth-d i ppi ng Al a sté-tigping Biyuk MendereseDetaghdnent surfaces

in the early Miocene. The detachments control

Buyuk Menderes Grabens, containing high-grade metamorphic rock fragments that were already at
the surface in the Central Menderes Massif. The third stage of extension may have started ~5 Ma

when the North Anatolian fault initiated. This
and Buyuk Menderes Grabens and possibly the Kucuk Menderes Graben.

Sponsor: National Science Foundation

PI/PDs: Elizabeth Catlos, Ibrahim Cemen

University of Boise: Matthew Kohn

Determination of Fracture Density in the Arbuckle-Simpson Aquifer from Ground Penetrating Radar

(GPR)

The Arbuckle-Simpson aquifer of southern Oklahoma is a major source of drinking water for communities

in the south-central part of the state. In outcrops, the carbonate units of the Arbuckle-Simpson are highly
fractured. The basement rocks underlying the Arbuckle-Simpson aquifer are also highly fractured in

outcrop. However, the orientation and density of fractures are different in the basement than the

Arbuckle-Si mpson aqui fer. For example, the granites

Oklahoma exhibit extensive fracturing and faulting. The carbonates of the Arbuckle-Simpson aquifer in

the Spear’s ranch contain only fractures.
areas. The characterization of fractures in the basement is also important for ground water modeling

work currently underway at both the Oklahoma Water Resources Board (OWRB) and the United States
Geological Survey (USGS). Therefore, mapping fracture density from geophysical data such as Ground

Penetrating Radar (GPR), Electrical Resistivity Imaging (ERI), and seismic data would provide timely

t he M

exten s
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information for these modeling studies. When tied to outcrop fracture data, significant information can

be obtained regarding the fracture properties of these formations.
Sponsor: Oklahoma Water Resources Research Institute
PI/PDs: Ibrahim Cemen, Todd Halihan

Structural Interpretation of 3-D Seismic Data to Determine Structural Geometry of the Spiro Sandstone

Reservoirs in the Hartshorne Gas Field Area

The Arkoma Basin, an arcuate structural feature located in southern Oklahoma and western Arkansas, is a
foreland basin of the Ouachita fold-thrust belt. It contains about 5,000 feet thick Middle Cambrian to Late

Mississippian miogeoclinal rocks, overlain by about 20,000 feet thick Pennsylvanian flysch and molasse
deposits. In the Potato Hills area of the Central Ouachitas, the Middle Ordovician to Mississippian rock
units are exposed at the surface on the hanging wall of the Winding Stairs fault. In the subsurface, the

Chactow Detachment is the roof thrust of an antiformal stack structure which involves Pennsylvanian rock

units. From the central Ouachitas to the leading edge of the frontal Ouachitas, strain partitioning is
accommodated by imbricate fan thrusts on the hanging wall of the Choctaw Detachment. The strain

partitioning is accommodated primarily by a triangle zone and associated duplex structure in the frontal

Ouachitas-Arkoma Basin transition zone where the Atokan turbiditic sequence is well exposed in both

hanging wall and footwall of the Choctaw Detachment. The duplex structure is located between Springer
Detachment (the floor thrust) and the Lower Atokan Detachment (the roof thrust) in the footwall of the



Choctaw Detachment. The triangle zone is floored by the Lower Atokan Detachment and flanked by the
Choctaw Detachment to the south and the Carbon fault to the north. When restored to their original
position prior to lower Atokan, our balanced structural cross-sections indicate about 60% shortening from
the Central Ouachitas to the Arkoma Basin. The shortening is, however, only about 25% in the Arkoma
Basin in the footwall of the Choctaw Detachment.

The Arkoma Basin contains over 4 Trillion Cubic Feet undiscovered natural gas, mostly within shallow
marine to deltaic Pennsylvanian sandstones of the Atoka Formation. Since the Late-1990s, the lower
Atokan Spiro/Wapanucka reservoir has been a major exploration target.

Sponsor: Devon Energy

PI/PD: Ibrahim Cemen

Dolomite and Dolomitization Processes in Neogene Sediments of the Belgica Carbonate Mound
Province, Porcupine Seabight, North Atlantic

Dolomite was observed in cored Neogene sediments from the Porcupine Seabight in the north Atlantic
Ocean, approximately 100 km off the west coast of Ireland. Trace amounts of dolomite was observed in
the Challenger Mound, a deep cold water mixed silicaclastic-carbonate mudmound located in the
Porcupine Seabight. Significant dolomitization was observed in sub-mound and off-mound sediments.
Electron microscope and microprobe analysis indicates that the dolomite is ferroan and displays
compositional zoning. Microbes and associated microbial filamentous structures were observed
associated with dolomite crystals. These filaments are similar to electrically conductive bacterial

“ n an o wtructuees that have been observed in terrestrial environments.

Sponsor: Joint Oceanographic Institutions

PI/PD: Jay Gregg

Arbuckle-Simpson Recharge Evaluation
Sponsor: U.S. Department of Interior Bureau of Reclamation
PI/PD: Todd Halihan

Mechanisms Producing Variation in Lake Salinity in Dune Environments: Nebraska Sand Hills
Sponsor: National Science Foundation
PI/PD: Todd Halihan

DEQ Cyril Project: Geophysical Investigation of Petroleum...
Sponsor: Oklahoma Department of Environmental Quality
PI/PD: Todd Halihan

Using Electrical Resistivity Imaging (ERI) to Evaluate Permanganate..
Sponsor: University of Nebraska Lincoln
PI/PD: Todd Halihan

Deep Aquifer Characterization

Integrated petrophysical, x-ray and optical techniques are used to determine the petrology and aquifer
properties of the Arbuckle Group carbonates on the Hunton Anticline tectonic subregion of the Arbuckle
Uplift. Lithologic properties are correlated to properties of rocks within stratigraphic intervals described
on the nearby Arbuckle and Tishomingo Anticlines. Aquifer properties determined using petrographic thin
sections, and the spatial distribution of features attributed to dissolution and recrystallization are
compared to those in other areas. The ultimate goal is to describe aquifer properties and determine if
these properties are linked to paleokarstic or other processes that affected specific stratigraphic intervals.
Sponsor: Oklahoma Water Resources Board

PI/PD: James Puckette



Distribution of Carbonate Reefs

Reefs and other accumulations of carbonate facilitated by marine organisms have evolved through
geologic time. Specific organisms dominated or impacted carbonate accumulation processes during
different periods of geologic time. As an example, Carboniferous carbonate accumulations are dominated
by Waulsortian-type mounds generated by the biogenic activity of pelmatozoans and bryozoa. Cretaceous
framework and patch reefs were dominated by rudist mollusks. This study will examine the distribution of
specific carbonate buildups in a temporal and spatial context. The result will be a latitude- and longitude-
referenced database of carbonate buildups documented from sedimentary basins around the world.
Sponsor: DataPages

PI/PD: James Puckette

Pressure Distribution in Sedimentary Basins

The spatial distribution of reservoir pressure in sedimentary basins is controlled by several factors.
Generally, pressure increases with increasing depth below the land surface. However, in many basins
pressure does not increase according to normal expectations. This project examines the changes of
pressure with depth in sedimentary basins around the world. The relationship between pressure and the
stratigraphy of each basin is being analyzed to determine if rock type is a major factor controlling pressure
generation and preservation. Understanding this relationship will improve the ability to predict pressure
domains and paths of fluid flow in the deep subsurface environment.

Sponsor: DataPages

PI/PD: James Puckette

Springer Sequence Stratigraphy

The Springer sandstones on the northeastern shelf of the Anadarko Basin produce high-volumes of
natural gas from reservoirs that developed from channel-filling sand bodies. To the south, the Springer
produces gas from reservoirs that developed from sand bodies deposited in a shallow-marine setting. The
depositional environments for the Springer sandstones in these and the intervening coastal area will be
analyzed using a sequence stratigraphic framework. The ultimate product will be a depositional model
that can be used to predict the location of the Springer sandstone bodies and thereby reduce the risk in
exploring for these elusive gas reservoirs.

Sponsor: Devon Energy

PI/PD: James Puckette

Controls on the development of mixed siliciclastic/carbonate under-filled incised valleys: lessons from
the late Pleistocene/Holocene history of Baffin Bay, Texas

As sea level rose over the last 10,000 years, it flooded the ancestral valley of several creeks in south Texas
to form Baffin Bay. Due to the semiarid climate of South Texas, the deposits within Baffin Bay are very
different from other well-studied bays. The purpose of this project is to gain a better understanding of
the sediments that were deposited in this unusual system. The insights gained from this proposal will
help geologist producing hydrocarbons and water from analogous deposits in the subsurface as well as
coastal geologists using the past as a potential analogue for possible future changes.

Sponsor: American Chemical Society

PI/PD: Alex Simms

Determining the Impact of Relative Sea-Level Changes on the Permian Rocks of Western Oklahoma
The Blaine Formation of central Oklahoma has received little study since in the 1960s. However, many
changes have occurred in geological thought since that time. The purpose of this proposal is to map the
Blaine Formation in the vicinity of El Reno, Oklahoma in order to better understand how it relates
geographically as well as stratigraphically to the overlying and underlying formations. The results from
this study will provide some insights on the environment of Oklahoma over 250 million years ago.
Sponsor: U.S. Department of the Interior-U. S. Geological Survey

PI/PD: Alex Simms



Testing the USE of OSL Dating of Beach Deposits Along the Antarctic Peninsula

The exact location of the ice that melted to raise sea level 120 m over the last 20,000 years remains
controversial. One difficulty in determining the source of this meltwater is the uncertainty of past ice-
sheet thicknesses. Using the rate and amount of deformation of the earth as recorded in the location of
former sea levels is one way to determine past ice-sheet thicknesses. However, many areas lack dateable
material that place constraints on the age of paleo-sea level indicators. The purpose of this proposal is to
test an unproven method of obtaining ages from cobbles from beaches in Antarctica.

Sponsor: National Science Foundation

PI/PDs: Alex Simms, Regina DeWitt

HISTORY

Cultivating the Fields: Law Enforcement and Social Change in Late Ming Rural Communities
Sponsor: Oklahoma Humanities Council
PI/PD: Yonglin Jiang

Lutheranism’s Frontier: The Reformation in Finland 1523-1611

My research project examines the Church in Finland during the Reformation era 1523-1611. This project

conceptualizes Finland as frontier of reform. Finland served as a theological, demographic, and political

borderland in northern Europe. The role of Finland as a borderland had a direct impact on religious

devel opments in the sixteenth century. This study’ s
studies in respect to the Swedish kingdom and Scandinavia. Local and regional Reformation studies, while

plentiful in respect to other European countries, are lacking in respect to the Swedish kingdom to which

Finland belonged.

Sponsor: Oklahoma Humanities Council

PI/PD: Jason Lavery

George F. Weeks and the Constitutionalist Revolution, 1914-1920

Between 1913 and 1914, George F. Weeks was one of the most important foreign correspondents

covering Venustiano Carranza’'s drive to oust General
Revol ution. An “embedded josopersonabrélatiomship withdareenze nj oy ed a
and | eaders of his Constitutionalist faction. Weeks'
provide perspectives absent in other works dealing with the Revolution. Funds from this award will

support a ten-day research trip to Mexico City to gather materials forabook-l engt h st udy of Weeks
and publication of some of his most important works.

Sponsor: Oklahoma Humanities Council

PI/PD: Michael Smith

MATHEMATICS

Reading and Modeling Matheliatical Problems (RaMMP)

Reading and Modeling Mathematical Problems (RaMMP) involved faculty from the Department of
Mathematics. The purpose of the project was to contribute directly to improving critical thinking skills by
developing units to train students in techniques of reading applied mathematical problems in prose form,
developing mathematical models, and drawing conclusions. The problems involved applications to the
biological sciences in Trigonometry (MATH 1613). The primary development activities included
independent web-based interactive units using Maple TA for reading and modeling four selected
applications from the biological sciences that are included in the trigonometry curriculum (predator-prey
analysis, body temperature, blood pressure, and biorhythms) and RaMMP Home Page.

Sponsor: HHMI

PI/PDs: Doug Aichele, Alan Noell



Interactions Between Commutative Algebra and Combinatorics

Francisco's work investigates connections between two areas of mathematics, algebra and combinatorics.
His current projects focus on using algebraic techniques to understand properties of graphs. He and his
collaborators are investigating how simple algebraic methods can give insight into the efficiency of a
network and provide ways to translate theorems from algebra into statements in graph theory and vice-
versa. In addition, Francisco and his coauthors are developing packages for the computer algebra system
Macaulay 2 to help researchers quickly test conjectures and create interesting examples in combinatorics
and commutative algebra.

Sponsor: National Security Agency

PI/PD: Christopher Francisco

Efficient Triangulations, Decision Problems, and Algorithms
Sponsor: National Science Foundation
PI/PD: William Jaco

Fine Distribution in Arithmetic and Automorphic L-Functions
Sponsor: NSA
PI/PD: Anthony Kable

Geometry of the Mapping Class Group and Applications to 3-Manifolds

The space of all possible shapes a surface may have, called the moduli space of the surface, is a
fundamental object of interest in many parts of mathematics, and its structure is closely related to its
symmetries, which are described by the mapping class group. These objects have applications in physics,
for example in attempting to build models of quantum gravity in 2+1 dimensions, known as topological
quantum field theories. The study of surfaces and the mapping class group is also useful in the study of
three- and four-dimensional spaces, which are important, as they are spaces that are locally modeled on
the visible dimensions of the universe in which we live, which has three spatial dimensions, plus one time
dimension.

Sponsor: National Science Foundation

PI/PD: Joseph Maher

Weighted Potentials in Analytic Number Theory

Recent advances in potential theory with external fields provide a common basis for attacking old number
theoretic problems on the Gelfond-Schnirelman method in the Prime Number Theorem, integer
Chebyshev problems, Lehmer's conjecture and Mahler measure estimates. We solve minimum weighted
energy problems for polynomial-type weights, and employ weighted capacity in Chebyshev-type bounds
for the distribution of prime numbers. Our research has substantial applied and computational
components.

In particular, we use extremal point methods (e.g., Leja points) and non-linear equation solvers for the
numerical approximations of weighted capacities and equilibrium measures.

Sponsor: NSA

PI/PD: Igor Pritsker

MICROBIOLOGY AND MOLECULAR GENETICS

Assembly and Function of Cyanobacterial Photosystem Il Complex

Photosystem I 1 (PSIIl) produces the vast majority of r
biosphere and, at the same time, O,, the by-product of the H,0-oxidation reaction catalyzed by PSII, has

rendered respiration by the earth’s heterotrophs pos:c
both agricultural and ecological perspectiyes. Despi
yielding H,0-oxidation mechanism remain poorly understood. An understanding of this pervasive process



takes on added importance given the recognition of anthropomorphic changes such as global warming
and ozone depletion because PSll is thought to be among the most labile components in the oxygenic
photosynthetic mechanism. From an economic perspective, an understanding of this process is important
if successful biomimetic devices are to be developed for such things as solar energy conversion to produce
utilizable hydrogen or hydrides as an energy source. This research investigates the H,0-oxidation
complex focusing on the role of proteins mediating the assembly and function of the active site metals,
Mn and Ca. An understanding of this process is important since, besides de novo synthesis, the PSII
reaction center is constantly undergoing turnover in the light due to incessant photodamage. The major
objectives are to elucidate 1.) the molecular mechanisms responsible for the detection and repair of the
D1 protein, 2.) assembly of the metal atoms of the Mn4-Ca into protein coordination environment, and 3.)
proton ejection during assembly and catalysis.

Sponsor: National Science Foundation

PI/PD: Robert Burnap

Unraveling Genetic Regulatory Circuits Integrating the Light and Dark Reactions of Oxygenic

Photosynthesis

This is fundamental research into key mechanisms of oxygenic photosynthesis. It aims to better

understand energy flow in cyanobacteria with an eye towards the eventual engineering of flow of

photosynthetic reductant towards an energy-rich and usable product. The work especially addresses two

of the research directives of the Basic Energy Sciences Program regarding@ G NI Y@ FSNJ 2 F NBRdzOG | y il
RAZEARS YR AYyAGALFf NBIOGA2Yy &R 20F SAKND2AyA YA HilKi A2 yO 21yyiR\.
architecture of energy transduction systems and deposition of solar energy into chemical energy storage

LINE R dtOnibré gesrally relates to the feasibility of harnessing biological solar energy resources and

adaptation of photosynthetic organisms to altered environments. The project involves the parallel use of

advanced molecular genetic analyses to probe gene expression along side with decisive biochemical and

biophysical analyses to evaluate the functional precursors and consequences, affecting and responding to

changes in gene expression. In other words, the project emphasizes the interplay between physiology

and molecular genetics that allow cyanobacteria to effectively exploit their changing environments.

Sponsor: U.S. Department of Energy

PI/PD: Robert Burnap

Enhancing the Enzymatic Conversion of the Oklahoma Energy Crops

Conversion of cellulosic biomass to fuel requires effective degradation of plant polymers (cellulose,
hemicellulose, and potentially lignin) to sugar and eventually to biofuels such as ethanol and biogas. We
are using a special group of anaerobic Fungi (Phylum Neocallimastigomycota) as a source of plant
polymers-degrading enzymes, as well as biological agents for direct conversion of switch grass to ethanol
and biogas. Members of this group of fungi are being isolated from the rumen and feces of cows and
other herbivores and their enzyme activities evaluated. Results should provide a solid evaluation of the
potential of this yet-unexploited group of microorganisms in biofuel research and will open the door for
future research by the Pl and other Oklahoma scientists on this promising group of microorganisms.
Sponsor: Oklahoma Bioenergy

PI/PDs: Mostafa EIShahed, Rolf Prade

Characterization of Novel Anaerobic Microorganisms from a Sulfur Spring

The broad goal of the proposed study is to determine what different groups of microorganisms inhabit
the spring and attempt to isolate several of the unique and important inhabitants of the spring. The
project will provide an in-depth analysis to a very interesting environment. Zodletone spring is surficial yet
anaerobic site. Places as such are extremely rare nowadays yet was common in ancient (Archean)
geological ages. Therefore, much of the data produced could be extrapolated to understand the microbial
life in these ancient times and the impact of the microorganisms in shaping life geological history.
Sponsor: University of Oklahoma

PI/PD: Mostafa EIShahed



G Protein-Mediated Gene Regulation

G protein-mediated signal transduction pathways regulate many cellular processes and represent the
target of most pharmaceutical drugs. Recently, interactions between G protein subunits and MAP kinases
have been implicated in the regulation of gene expression and cell differentiation. This research project is
helping to define these interactions and how they regulate the specificity of developmental responses in
cells with multiple signal transduction pathways. Genetic and biochemical approaches are being used to
characterize protein-protein interactions and their impact on signal transduction. Results of this research
are providing important insights into the regulatory mechanisms of eukaryotic gene expression and cell
differentiation.

Sponsor: National Institutes of Health

PI/PD: Jeffrey Hadwiger

Single Molecule Force Spectroscopy of Receptor Function

We use photoreceptor proteins as model systems for studying protein folding, function, and signaling, and
have started to explore biotechnological applications for these proteins. Our long-term goal is to uncover
fundamental principles in these processes, and to develop biosensors with useful applications. This
research uses a wide range of approaches, from genomic studies to molecular genetics, protein
biochemistry, protein spectroscopy and biophysics. We discovered that the activation of photoactive
yellow protein (PYP), a bacterial blue-light receptor from the halophilic purple sulfur bacterium
Halorhodopsira halophila, involves partial unfolding, providing an unexpected link between signaling and
protein folding. We are analyzing the genome from H. halophila, and are using genomic approaches to
identify the signal transduction chain associated with PYP and extremophilic adaptations in this organism.
We use infrared spectroscopic to unraveling the fundamental mechanisms in the activation of PYP and
have developed novel high-throughput protein biophysics approaches. Our single-molecule force
spectroscopy measurements allow us to apply a force to unfold the protein along a specific axis,
determined by the position of introduced Cys residues. In addition, we are developing novel highly
sensitive, specific, and fast biodetection devices based on engineered proteins that allow a direct optical
readout.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PD: Wouter Hoff

Microbial Observatories: Collaborative Research: Salt Plains Microbial Observatory
Sponsor: National Science Foundation
PI/PD: Robert Miller

Energy Corn Ethanol Production

The enormous potential of cellulosic ethanol is widely recognized but hard to capture. An Energy Corn
Consortium of universities, other not-for-profit institutions, government, and industry has developed an
integrated strategy to help achieve the national goal of producing 250 million gallons of cellulosic ethanol
by 2012. Following successful completion of its plan, by 2009 the Consortium will introduce new corn
varieties for production of cellulosic ethanol in existing grain-ethanol facilities, thereby expanding
production capacity and increasing farm income by leveraging U.S. plant, equipment and farm resources
that support today’ s f-basedethdadlihdisiyon gal |l on per
Sponsor: Edenspace Systems Corporation, DOE, Oklahoma State University

PI/PD: Rolf Prade

Enhancing the Enzymatic Conversion of the Oklahoma Energy Crops

We have put together a team of fundamental and applied researchers to address two of the goals of the
primary research program of the Oklahoma Bioenergy Center. Our goal is to use a Fundamental Plant
Science approach, including cell-wall biology research to understand recalcitrance in plant cell-walls for
purposes of improved conversion efficiency and to develop improved conversion technologies. We
propose to characterize polysaccharide-degrading enzymes from thermo-tolerant fungi that have already
been shown to be effective degraders of plant cell walls. Enzymes that have high potential to be useful

year
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for lignocellulose degradation will be expressed in a suitable expression system (yeast, a filamentous
fungus, or E. coli) and their activities characterized on known polymers.

Sponsor: Oklahoma Bioenergy Center

PI/PD: Rolf Prade

Gene Library Generation for Biomass-Conversion Enzymes

As enzymatic degradation of biomass to feedstock sugars moves towards the forefront of the biofuel
industry, an overriding barrier is its inherent recalcitrance. Biomass composition becomes highly variable,
with lignin and hemicellulose being removed in various ratios, to different extents, and from different
substructures. Enzymatic hydrolysis of solid and oligomeric carbohydrates is different for each treatment.
Finding the optimal benefit of pretreatment and enzyme synergy can be greatly facilitated by a diverse
and comprehensive enzyme activity library that can be used in mixing studies to evaluate the required
activities and ratios for a given pretreatment product. The goal of this project is to create this enzyme
activity library.

Sponsor: National Renewable Energy Laboratory DOE

PI/PD: Rolf Prade

Increasing the Accessibility of Cellulose in Sorghum Stover to Cellulases Using Enzymatic Treatment
The goal of the proposed study is to develop enzymes to hydrolyze hemicelluloses and cleave linkages
between lignin and hemicelluloses in sorghum stover cell walls, thereby making the cellulose more
accessible to cellulases and allowing recovery of pentoses from the hemicellulose with minimal
production of fermentation inhibitors (a problem with most pretreatments). Our objectives will be 1) to
determine using custom microarrays the expression levels of all recognized enzymes active in
polysaccharide and lignin degradation by two fungal species, Aspergillus nidulans and Phanerochaete
chrysosporium, during growth on untreated sorghum stover, 2) to determine what components of stover
are being degraded or modified (and to what extent) during the growth of the fungus, 3) to construct
Pichia pastoris clones expressing the enzymes from A. nidulans and P. chrysosporium that appear to be
involved in the disentrapment of cellulose, and 4) to apply enzymes produced by P. pastoris clones to
untreated and hot water pretreated sorghum stover and measure the effect on yield of glucose from
cellulose using commercial cellulases.

Sponsor: U.S. Department of Agriculture

PI/PD: Rolf Prade

Analysis of the Coxiella Burnetti Type IV Secretion System During Infection

Coxiella burnetii is an obligate intracellular bacterium and the causative agent of acute Q fever and
chronic diseases. It is a zoonotic pathogen which has been designated a Category B level Select Agent by
the CDC. Very little is known about the molecular interactions of C. burnetii and its host cell. In the
current proposal we will characterize the C. burnetii type IV secretion system (TFSS). Considering the
established role of the TFSS in infection and development of other bacteria, these studies will likely lead
to the identification of unique diagnostic, therapeutic, and vaccine targets for Q-fever detection and
intervention.

Sponsor: National Institutes of Health

PI/PD: Edward Shaw

PHYSICS

Manipulation of Quantum Entanglement and Decoherence in Neutral Atoms

The roadmap for quantum computing [http://qist.lanl.gov] and quantum information science brings out
the importance of cavity quantum electrodynamics with neutral atoms and quantum transport in nano-
systems. The project addresses the following issues-

the generation of quantum entanglement in neutral atoms using cavity QED , transport and entanglement
in quantum dots, decoherence in terms of microscopic models and general methods to control it , the



decoherence of experimentally important states of photons and many body systems, quantum
entanglement in systems undergoing quantum phase transitions and the effects of environment on
guantum phase transitions, simulation of the quantum dynamics of many body dissipative systems.
Sponsor: National Science Foundation

PI/PDs: Girish Agarwal, Xincheng Xie

Survey of Beam Monitoring Technology Applicable to Hadron Radiotherapy
Sponsor: Nanolife
PI/PD: Eric Benton

Tissue Equivalent Radiation Dosimeter on a Chip
Sponsor: RMD, Inc.
PI/PD: Eric Benton

Investigation of Tissues Equivalent Detectors for Space Crew Dosimetry
Sponsor: University of Oklahoma
PI/PD: Eric Benton, Eduardo Yukihara

MRI: Development of a Confocal Instrument for Spatially Resolved Luminescence Measurements

We received funding to develop a novel instrument for luminescence dating and radiation dosimetry.
With optically stimulated luminescence (OSL) dating the last sunlight exposure of sediments is
determined. The technique measures the luminescence emitted from minerals during light exposure in
the laboratory. The instrument under development will allow dating the surfaces of rocks. This will make
it possible to date many previously undatable geological and archaeological deposits. The instrument will
consist of an optical setup including an arrangement for laser scanning of the sample and facilities for
irradiation and bleaching. The instrument will be controlled by a PC and fully automated.

Sponsor: National Science Foundation

PI/PD: Regina DeWitt

Hard X-Ray Studies Using RHESSI Data

Solar flares are the most powerful explosions in our solar system, accelerating tremendous amounts of
particles. A greater understanding of flares will not only aid our ability to predict these events (and the
associated hazards for the Earth), but also increase our understanding of particle acceleration processes
in general. This project is aimed at developing models through which to interpret the spectra and images
in high-energy (hard) X-rays from the RHESSI spacecraft. The overall goal is a better understanding of the
processes through which particles are accelerated in these events.

Sponsor: The Regents of the University of California

PI/PD: A. Gordon Emslie

Theoretical Interpretation of RHESSI Hard X-Ray Observations

Solar flares are the most powerful explosions in our solar system, accelerating tremendous amounts of
particles. A greater understanding of flares will not only aid our ability to predict these events (and the
associated hazards for the Earth), but also increase our understanding of particle acceleration processes
in general. This project is concerned with the analysis and interpretation of data from the RHESSI
spacecraft, and its implications for models of charged particle acceleration and propagation.

Sponsor: National Aeronautical and Space Administration

PI/PD: A. Gordon Emslie

Growing a Metallic Nanowire up to a Live Cell
Sponsor: National Science Foundation
PI/PD: Bret Flanders



Porphyrin-Mediated Destruction of Nitro-Inergetics

The goal of this work was to devise and understand a continuous-feed on-line solar-powered process for
the destruction of energetic and hazardous materials. The final end-product was a mobile flatbed or flat-
car based solar unit to process energetic materials on-site without that logistics processes that transport
the chemicals to a facility. This represents a mobile processing plant whose operation is on-demand in
terms of time and location. This eliminates the need for the reverse logistics process of transporting
hazardous materials over commercial public rails and highways; elimination of the hazard of truck and rail
logistics also eliminates the potential of environmental disasters associated with those logistics processes.
Sponsor: National Science Foundation

PI/PD: H.James Harmon

Second Generation Photocatalytic Oxidation Processes for the NASA Advanced Water Recovery System
This research project is comprised of five objectives: 1) to develop granular titanis(Pt)-silica composite
catalysts that, when utilized in a packed bed photoreactor, will provide enhanced performance over
conventional catalysts, 2) to develop porphyrin-modified catalysts capable of utilizing visible light for
photocatalytic oxidation (PCO) and for generating molecular oxygen in-situ for use in PCO, 3) to develop a
clear understanding of PCO reaction mechanisms and rates as they apply to the primary contaminates in
the NASA WRS, 4) to identify refractory by-products within the WRX system using advanced analytical
technology, and 5) to pursue aggressively the transfer of this second generation PCO technology to
terrestrial applications through collaboration with industry and the United States Environmental
Projection Agency.

Sponsor: University of Oklahoma, NASA, Oklahoma Regents for Higher Education, Oklahoma State
University

PI/PD: H. James Harmon

Miniature Age Dating Material Characterization Instrument for Mars

The goal of this work is to build a miniature optically stimulated luminescence (OSL) dating instrument for
Mars. The method determines the direct age of mineral deposition and, therefore, allows dating the time
of formation and alteration of sedimentary landforms, correlating spatially separated deposits, and
reconstructing past climatic conditions. The time elapsed since the last sunlight exposure of minerals (i.e.,
depositional age) is determined from the radiation dose, absorbed in the minerals since deposition, and
the natural dose rate: Age = Dose / Dose Rate. During measurement the sample is stimulated with light of
one wavelength and the OSL emitted from the sediment is monitored at another wavelength. The dose is
determined by comparing the natural luminescence signal with the signals obtained after known radiation
exposures administered during the procedure. The applicable range extends up to ~ 1 Myrs and,
depending on sensitivity, as recent as 10-100 years. The work will demonstrate the suitability of OSL for in
situ dating of Martian surface materials and develop a compact, low mass and low power prototype OSL
instrument.

Sponsor: JPL

PI/PDs: Stephen McKeever, Regina DeWitt

Post-Exposure Injury Assessment Tools

Oklahoma State University will conduct experiments to determine the suitability of optically stimulated
luminescence (OSL) to measure doses from human teeth, and the most appropriate stimulation and
readout schemes. The work will include determination of the optimum stimulation and detection
wavelengths, stimulation schemes and signal monitoring protocols for high sensitivity, stable OSL
detection. Ultimate goals are to design systems and procedures for in vivo OSL measurement of radiation
exposure for triage and retrospective purposes in the event of large scale exposure to populations.
Sponsor: UT-Battelle

PI/PDs: Stephen McKeever, Eduardo Yukihara, Regina DeWitt

Nanoscale Modeling of Tribiological Processes in Extreme Conditions
Sponsor: DEPSCoR Office of Naval Research, Oklahoma State Regents for Higher Education



PI/PD: John Mintmire, Yin Guo

Optoelectronic Properties of Carbon Nanostructures
Sponsor: Department of Energy DPSCoR
PI/PD: John Mintmire

Oklahoma Center for High Energy Physics

Oklahoma Center for High Energy Physics is a regional center of excellence consisting of Oklahoma State
University, the University of Oklahoma, and Langston University. Center personnel are involved in
cutting-edge research ranging from the experimental search for new phenomena at the Fermilab
Tevatron and the CERN Large Hadron Collider to theoretical modeling, computer simulation, detector
development and testing, and physics analysis. Theoretical efforts have been devoted to new ideas in
Higgs bosons physics, extra dimensions, neutrino masses and oscillations, Grant Unified Theories,
supersymmetric models, dark matter, and nonperturbative quantum field theory. New models for Higgs
bosons have been proposed, and new signals for extra dimensions and for the search of supersymmetric
particles have been suggested.

Sponsor: Oklahoma State Regents of Higher Education

PI/PD: Satyanarayan Nandi

Oklahoma Center for High Energy Physics

Oklahoma Center for High Energy Physics is a regional center of excellence consisting of Oklahoma State
University, the University of Oklahoma, and Langston University. Center personnel are involved in
cutting-edge research ranging from the experimental search for new phenomena at the Fermilab
Tevatron and the CERN Large Hadron Collider to theoretical modeling, computer simulation, detector
development and testing, and physics analysis. Theoretical efforts have been devoted to new ideas in
Higgs bosons physics, extra dimensions, neutrino masses and oscillations, Grant Unified Theories,
supersymmetric models, dark matter, and nonperturbative quantum field theory. New models for Higgs
bosons have been proposed, and new signals for extra dimensions and for the search of supersymmetric
particles have been suggested.

Sponsor : U.S. Department of Energy (EPSCoR Program)

PI/PD: Satyanarayan Nandi

Theoretical Research in Weak, Electromagnetic and Strong Interactions

This research program focuses on identifying the mechanism of electroweak symmetry breaking and
elementary particle mass generation using a new analysis strategy to search for a heavy charged Higgs
boson with a mass heavier than the top quark mass, decaying to b and top quarks. This search will be
done using the ATLAS detector at the Large Hadron Collider at CERN. This research combines several
novel techniques specifically aimed at “fast
early discovery of the charged Higgs boson would strongly sharpen our picture of particle physics and
define the LHC physics priorities, and would be a milestone in understanding the universe.

Sponsor: U.S. Department of Energy

PI/PDs: Satyanarayan Nandi, Kaladi S. Babu

Study of Exactly Solvable Model Systems in Statistical Mechanics

The main objective of the proposed study is to develop new mathematics and new numerical procedures
to obtain exact expressions for correlation functions in statistical mechanical model systems together with
procedures to evaluate them to high precision. This is of current interest as exactly solvable (or
integrable) many-body systems appear in many areas of physics and mathematics. The models to be
studied should lead to a better understanding of a variety of phenomena studied in condensed matter
physics. The models are also relevant for the study of entanglement in the theory of quantum computers,
Bethe-Ansatz calculations in string theory, knot invariants, operator algebras, special functions, and could
lead to new insights in biomembranes and DNA science.

Sponsor: National Science Foundation, Australian National University
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PI/PDs: Jacques Perk, Helen Au-Yang

Inner Detector Optical Link Upgrade
Sponsor: Brookhaven
PI/PD: Flera Rizatdinova

Quarknet Program
Sponsor: Notre Dame University
PI/PD: Flera Rizatdinova

Gold-Nanorod-Enhanced Evanescent-Wave Chemical Sensing
This research project involves a novel method of optical detection of chemicals. A tiny transparent sphere

is made by melting the end of an optical fiber. Light
and interacts with the medium surrounding the sphere. Because the light makes many circuits, a large
effective absorption path |l ength is produced. Now Wwe

making molecular detection significantly more sensitive, and greatly increasing the number of molecular
species that can be detected. The objective of this project is to evaluate these sensitivity enhancements
and use them to produce improved chemical sensors.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

Pl: Albert T. Rosenberger

Whispering-Gallery Microlaser Using Semiconductor Nanoparticles

This project continues our earlier investigations of lasing in glass spherical microresonators about the size
of the period at the end of this sentence. Through experimental and theoretical work we will: (1)
advance the understanding of microlaser operation; (2) extend its range and controllability; (3) develop
novel methods for controlled coating of microresonators with nanoparticles; and (4) demonstrate
practical applications. Three exciting new areas of research are combined here: resonant optical
enhancement in microspheres, efficient emission from semiconductor nanoparticles (quantum dots), and
directed assembly of nanoparticles into structures using electric fields. This work will advance both basic
and applied knowledge.

Sponsor: National Science Foundation

PI/PDs: Albert T. Rosenberger, Bret N. Flanders, Donna K. Bandy

Sensors: Optical Whispering-Gallery Modes for Diverse Sensing Applications

In this project we are: (1) developing and advancing optical (laser) sensing of trace gases in the
atmosphere and chemicals in solution, using spherical and cylindrical glass resonators a fraction of a
millimeter in diameter; (2) extending earlier applications of these microsensors in measuring thermal and
absorptive properties to the characterization of transparent thin films; (3) applying to these
microresonators methods of surface preparation that have proved useful in fiber sensors for gases,
chemicals, and biological agents; and (4) pursuing novel techniques that enable the multiplication of
various sensitivity enhancements, such as growing gold nanorods on the surface of a microsphere.
Sponsor: National Science Foundation

PI/PD: Albert T. Rosenberger

A Modern Telescope for Space Science Research and Education in Oklahoma and Arkansas

This proposal's goal is to enable university students in Oklahoma and Arkansas to employ advanced
astronomical instrumentation in research relevant to the national defense. | therefore seek funding for
replacing OSU's obsolete, 14-inch observatory telescope with a robotic, 24-inch instrument. This will
allow OSU's advanced physics students to operate a modern research telescope, and to perform high-
precision astrometry and photometry in investigations of near-Earth asteroids and transiting exoplanets.
Students elsewhere in the region will observe robotically. These new research opportunities will cause
more students, especially at OSU, to pursue schooling and careers in physics, astronomy, and space
science.



Sponsor: Air Force Office of Scientific Research
PI/PD: Peter Shull

Complex Potentials & Collisional Modification in Cold Atoms Using Electro-Magnetically Induced

Transparency

We propose a joint experimental-theoretical program that will lead to the creation of a variety of novel

techniques for manipulating samples of ultracold atoms. Our first goal is the development of a new way of

changing the elastic scattering properties of a cold atomic collision. This will be achieved by optically

inducing a Feshbach resonance. Previous optical Feshbach resonance schemes had the disadvantage that

they were severely limited by loss mechanisms caused by spontaneous emission from an excited state.

Our idea is to use an additional laser field to reduce the decay from the excited state using a process

called electro-magnetically induced transparency (EIT). The second part will use optical Feshbach

resonances to create new types of atomic potential s.
that result from the phase shift caused byatom-at om col |l i si ons. Here “compl ex
potentials can contain both dispersive and absorptive components. Since, the depth of these potentials

can be larger than what is readily achievable with light shifts, atomic matter waves can be diffracted with

higher efficiency. The last system proposed for study is an optical lattice realized using the nonlinear

interactions between matter and light. These interactions can allow traveling waves of different

frequencies to combine to form a stationary potential for the atoms. These potentials can have a spatial

periodicity that is much smaller than could be achieved with light of the same wavelength in a

conventional standingwave.

Sponsor: National Science Foundation

PI/PDs: Gil Summy, Girish Agarwal

r

Nanoparticle Enhanced Single Molecule Detection of Biomolecular Structures
Sponsor: Oklahoma State Regents of Higher Education
PI/PD: Aihua Xie

Quantum Change and Spin Transport

Dr. Xie's research effort is on the charge and spin transport in low dimensional quantum systems, such as
guantum dots, nano-devices, two-dimensional semiconductor systems. Various theoretical methods are
employed in the research, including many-body field theory, numerical studies, etc.

Sponsor: U.S. Department of Energy

PI/PD: Xincheng Xie

Terahertz Response of Unique Composite Metamaterials

This project is on the subject of composite terahertz (THz) metamaterials, including three timely research
topics are included: (1) negative index of refraction at THz frequencies; (b) waveguide THz metamaterials;
(c) plasmonic semiconductor metamaterials.

Sponsor: National Science Foundation

PI/PD: Xincheng Xie

Bioagent Thermal History Using Microparticle Trap Luminescence

The project’s aim is to develop materials and met hod s
grains of luminescence materials. The goal is to determine the temperature profile to which biological
agents are subjected during explosions. Grains of luminescence material dispersed in the environment
would simulate bacteria and spores. The effect of temperature on the luminescence of these grains will
then be used to determine the temperature reached by these materials in the explosion. Currently there
is no technique capable of such temperature measurements.

Sponsor: University of Minnesota

PI/PD: Eduardo Yukihara



Development of an OSL-Based Neutron Dosimeter

The project’s aim is to develop new Optically Stimule
sensitive, filling a technological gap in this area. Current OSL dosimeters are very successful commercially,
with more than 1.5 million users worldwide, but they cannot be used for protection of radiation workers
in the nuclear industry, for example. This project has already resulted in a dosimeter with neutron
sensitivity comparable to other commercially available neutron dosimeters that use a competing
technology, thermoluminescence. However, research continues to improve the properties of these new
dosimeters, to characterize them for use in workplace neutron fields, and to devise new methodologies to
improve the performance of these detectors.

Sponsor: Landauer

PI/PD: Eduardo Yukihara

Development of the Optically Stimulated Luminescence

The project’s aim is to develop the Optically Stimule
assessment of exposure to radiation in the aftermath of a radiological or nuclear attack. The idea is to

probe the luminescence properties of dental enamel that are affected by the exposure to radiation, and

use these properties to estimate the dose to which the individuals were exposed. This information is

essential for management of the casualties, providing information to guide medical assistance to the

victims, as well as indicating the individuals who did not receive a significant dose of radiation, therefore

allowing medical attention to be focused on those in need.

Sponsor: RTI International

PI/PDs: Eduardo Yukihara, Regina DeWitt, Stephen McKeever

POLITICAL SCIENCE

The Influence of Safety Culture on Firefighter Line of Duty Death and Injury
Sponsor: National Fallen Fireman
PI/PD: Robert England

Establishment and Operation of Shelters Serving Socially Vulnerable Populations: A Socialsparial
Analysis

Sponsor: National Science Foundation

PI/PD: Brenda Phillips

PSYCHOLOGY

Tracking the Time Course of Integrative Semantic Processing

The goal of the research is understand the processes involved in reading comprehension. A series of

experiments has been conducted using eye movement recording, a methodology that enables one to

measure the initial processing of a word separately from any later processing that may occur on that word

during rereading. The research conducted so far has shown that integrative semantic integration is

carried out more rapidly for some words than others. These results are important because they will lead

to a better understanding of abnormalities in language processing. The research may also lead to
interventions that i mprove one’s reading comprehensi
Sponsor: National Science Foundation

PI/PD: Shelia Kennison

Intervening in Family and Peer Context to Decrease Child Overweight

This integrated research and education project involves the implementation of an innovative intervention
program for overweight children that targets negative family and peer relationships of overweight

childen. The overall goal is to decrease children

s | eve



social functioning. The project design tests the efficacy of three intervention components carried out in
the context of families and schools. To accomplish these objectives, three interventions will be tested
among a sample of 260 overweight children from 50 1% grade classrooms. Child psychosocial variables
such as emotional eating, self-esteem, loneliness, and social withdrawal will be analyzed as mediators
between family/peer contexts and child overweight. We also have data on 700 non-intervention children.
Sponsor: U.S. Department of Agriculture

PI/PDs: Melanie Page

College of Human Environmental Sciences: Amanda Harrist, Tay Kennedy, Glade Topham, Laura Hubbs-
Tait

Exploring Quantitative Analysis: A Basic Introduction

OSU is aware of the need to focus attention on math and science and to encourage young people to enter

these fields. Our overall goal it to motivate the students to become excited about college and careers in

science and mathematics. The innovative, diverse, and unique activities are in alignment with the national

standards in science and mat hemati cs, Okl ahoma’ s cor ¢
two weeks and 30 students from Oklahoma have the opportunity to participate in experiments about

animal behavior, people behavior, take several science related field trips, and design their own surveys.

Sponsor: Oklahoma State Regents for Higher Education

PI/PD: Melanie Page

Oklahoma Infants Assistance Program

According to national statistics, approximately 11% of pregnant women use illicit drugs and/or drink
alcohol during their pregnancies, and the numbers of these children entering the overburdened foster
care system is on the rise. Obstacles for women who abuse substances during pregnancy and their infants
are myriad, making it overwhelming for them to successfully change the direction of their lives. In order
to address these problems the Oklahoma Infants Assistance Program (OIAP) was developed. Objectives of
the OIAP include using a structured yet supportive team approach to provide comprehensive, coordinated
services to families with prenatally drug-exposed infants at a single site. By emphasizing the important
interface between goals of the "woman" with goals of the "parent," the OIAP is successfully helping
families remain together and reach their full potential. The grant for the actual program is to Dr. Sharon
Mullins at OUHSC. This portion of the project funds a graduate research assistant.

Sponsor: University of Oklahoma Health Sciences Center

PI/PDs: Melanie Page

University of Oklahoma: Sharon Mullins

REU: Increasing Science Education Through the Study of Scientific Psychology

The goal of this REU site, Increasing Science Education Through the Study of Scientific Psychology, is to
train students to be better consumers and supporters of science. This program provides 12
undergraduates with an intensive eight-week summer educational research experience in psychology at
Oklahoma State University. Students learn all aspects of the research process, including hypothesis
formulation, integration and analysis of scientific literature, study design, data collection, data analysis,
and oral and written presentation of findings. Students join research teams in the areas of invertebrate
|l earning, children’s cognitive and soci al devel opment
acquisition and conduct their own independent projects in consultation with a faculty mentor. The work
conducted by REU students over the last five years resulted in 38 presentations, 6 published papers, 2
articles submitted, and several in preparation. Moreover, four students earned awards for their work and
over half of the former participants who have graduated are in graduate school.

Sponsors: National Science Foundation, Oklahoma State University

PI/PDs: Melanie Page, Charles Abramson

Families and Schools for Health: Follow-up and Follow-Forward into 2" and 3" Grade
Our long-term objective is to develop effective interventions for overweight children that enable them to
decrease their level of overweight and improve their psychological and social functioning. The primary



goal for this application is to collect longitudinal health and psychosocial data on a large, representative
sample of Oklahoma's rural children in order to further understanding of the developmental causes of
childhood obesity. The secondary goal is to test the efficacy of an innovative obesity intervention program
carried out in the context of family and peer relationships. This two-pronged approach addresses the
OCAST program purpose of improving health care for Oklahoma citizens by generating applied research
evidence that can be used to improve the processes by which obesity-related health care services and
programs are provided for citizens of the state.

Sponsor: Oklahoma Center for the Advancement of Science and Technology

PI/PDs: Melanie Page

College of Human Environmental Sciences: Amanda Harrist, Glade Topham, Laura Hubbs-Tait, Lenka
Humenikova

Exploring Quantitative Analysis: A Basic Introduction

Our goal is to motivate students to become excited about scientific psychology. Many people perceive
psychologists to be the negative images they see in the media. In addition to exposing students to the
science of psychology, they will learn basic statistics and research design. Most psychology majors delay
taking statistics and methods courses due to dread. By exposing students to statistics in a fun and non-
threatening manner, their fear will lessen and we will have a generation of majors who are excited by and
welcome the challenges of scientific psychology.

Sponsor: American Psychological Foundation

PI/PD: Melanie Page

Maternal Dietary Nutrients and Neurotoxins in Infants’ Cognitive Development

Nutritional research into infant cognitive development has focused on single nutrients and examined
individual components of cognition, such as memory. In this project, we take the approach of examining
multiple cognitive processes and nutrition factors when infants are 3, 6, and 9 months old to develop a
model of the effects of nutrition on infant development. We will test the hypothesis that significant
variation in infant cognitive development assessed at these three ages will be accounted for by variation
in the zinc, iron, lead and cadmium content of maternal milk and blood sampled from mothers of
breastfed infants when they are 3 months old.

Sponsor: U.S. Department of Agriculture

PI/PDs: David G. Thomas

Human Environmental Sciences: Tay S. Kennedy

Zinc and Maternal-Child Brain Function in Southern Ethiopia

The first goal of this research is to determine the effects of a daily maternal zinc supplement on maternal
cognition and temperament; infant growth, cognition, and temperament; and maternal-infant
interaction. The effects of three different doses of Zn supplement will be compared. All groups will
receive a daily multivitamin and energy/protein supplement and the two Zn groups will also receive a
copper supplement. The second principal goal is to determine the effects of a Zn supplement for infants
aged 6-9 months, the offspring of each of the maternal intervention groups, on infant cognitive and motor
development and on temperament.

Sponsor: National Institutes of Health

PI/PDs: David G. Thomas

University of Colorado Health Sciences Center: Michael Hambidge

SOCIOLOGY

Women and Philanthropy Effectiveness Assessment
Sponsor: OSU Foundation
PI/PD: Elizabeth Caniglia



Improviation in Emergency Response: Linking Cognition, Behavior, and Social Interaction

This project examines the degree to which first responders to major disasters improvise in the immediate
response period. To better understand the dynamics of improvisation in disasters, archival data will be
analyzed from the 1995 Oklahoma City bombing and the 2001 World Trade Center attacks. While planning
and training are important, disasters by definition pose unexpected challenges, including resource
shortages, communications difficulties, and other disaster-induced problems. Thus, effective disaster
responses require creativity, flexibility, and improvisation. Ultimately, this research seeks to

better understand how human ingenuity and creativity can be channeled toward more effective disaster
responses in the future.

Sponsor: National Science Foundation

PI/PDs: Gary Webb

New Jersey Institute of Technology: David Mendonca

University of California-Irvine: Carter Butts

ZOOLOGY

Red-cockaded Woodpecker Cavity Tree Damage by Hurricane Rita: An Evaluation of Contributing
Factors

The Red-cockaded Woodpecker is an endangered species that nests in tree cavities located in living pine
trees in the southeastern United States. Hurricane Rita caused significant damage to cavity trees on
national forests in Texas in the form of blowdowns, snapped tree trunks and lost limbs. Because cavity
trees are more susceptible to damage than non-cavity trees, the goal of this project is to identify
environmental and landscape features associated with storm damage to cavity trees. Insight gained from
this project will provide valuable information for developing effective management strategies that include
large scale natural disturbances.

Sponsor: U.S. Forest Service

PI/PD: Kristen Baum

Incorporating Critical Thinking Skills into Taxonomy Based Courses: A Concept Driven Approach

Courses in invertebrate zoology cover a large number of invertebrate phyla, each with its own set of
terminology and associated characteristics. The nature of this material lends itself to a content-driven
approach with a focus on memorizing details instead of understanding concepts and developing critical
thinking skills. As such, students can not identify trends across groups or synthesize information on how
different animals solve similar problems. | am restructuring the class around a comparative approach to
evaluating the form and function of invertebrates and shifting away from a focus on memorizing details to
a focus on understanding concepts.

Sponsor: Howard Hughes Medical Institute

PI1/PD: Kristen Baum

Nectar Availability for Diana Fritillaries and Other Butterfly Species in the Interior Highlands of Arkansas
and Oklahoma

The range of the Diana fritillary is restricted to portions of the Interior Highlands of Arkansas and
Oklahoma and a portion of the Appalachian Mountains in the eastern United States. Prescribed fire has
been introduced into these areas to represent historical fire conditions. Previous research has
documented feeding records for Diana fritillaries, but nectar availability has not been evaluated. Thus, the
objectives of this study are to evaluate nectar availability for Diana fritillaries in the Ouachita National
Forest and to evaluate nectar concentration and volume in relation to burn season and time since burn.
Sponsor: U.S. Forest Service

PI/PD: Kristen Baum



Assessment of the Effects of Conservation Practices on Pesticide Deposition in High Plains Wetlands
Despite the ecological importance of depressional wetlands (e.g., playas, potholes) throughout the High
Plains and the proximity of most of these wetlands to cropland agriculture, very little is known about the
potential impact of pesticide contamination. Therefore, we are uncertain of the role pesticides play in
regard to degradation of wetland condition. Without this knowledge, current monitoring and assessment
of wetlands may be incomplete. Furthermore, mitigation strategies may not work as intended if other
risks factors are mitigated, but pesticides are still negatively impacting the system. The primary goal of
this study is to provide insight into the degree of pesticide contamination in wetlands in order to gain a
better understanding of how pesticide contamination issues should be considered within the context of
wetland assessment and mitigation strategies. Secondarily, we will assess the effects of land use
(cropland agriculture versus native grassland and CRP) on level of pesticide contamination. Our approach
will be to collect bimonthly water samples from a series of High Plains wetlands in Nebraska and Kansas
and analyze each sample for a series of current use pesticides. The information will be used to perform a
hazard assessment for pesticides in High Plains wetlands, which will be invaluable for further
development of assessment protocols and mitigation strategies.

Sponsor: U.S. Department of Agriculture, U.S. Geological Society

PI/PDs: Jason Belden, Joseph Bidwell, Scott McMurry, Loren Smith

Pharmaceuticals, Personal Care Products, and Other Wastewater Contaminants in Grand Lake

Nearly every aquatic system has some possibility of sewage contamination through effluent from either
municipal sewage or septic systems. However, some systems are highly vulnerable. One such system is
Grand Lake O’ the Cherokees (Grand Lake) |l ocated in nor
sewage effluent, there has been recent population growth around the lake and most of the sewage
produced is treated using septic or on-site treatment system. In order to test for sewage contamination
in the lake, water is being tested for the presence and concentration of several pharmaceuticals and
personal care products. Our approach is to deploy passive sampling devices throughout the lake with a
specific emphasis on areas of concern, such as coves that are heavily populated. After the passive
samplers are in the lake for 30 days, they are collected and analyzed using gas chromatography/mass
spectrometry techniques.

Sponsor: Oklahoma Conservation Commission

PI/PDs: Jason Belden, Joseph Bidwell

A sticky clue to exposure: toxicological understanding and use of ‘bound residues’ to accurately track
terrestrial exposure to energetic compounds

Recent laboratory studies employing radiolabeled contaminants have demonstrated that 2,4,6-trinitrotoluene
(TNT) biotransformation products are accumulated to significant levels in a number of organisms, despite
minimal accumulation of the parent compound. Current consensus is that these unextractable products
represent TNT-bound residues (i.e., macromolecular conjugates). However, information concerning the
chemical nature of bound residues as well as their biological half-life and potential toxicological implications is
yet to be elucidated. Furthermore, it is presently unclear if TNT-bound residues occur in a terrestrial field
setting. These issues must be rigorously addressed in order to fully understand the environmental
consequences of TNT contamination. This project seeks to contribute fundamental knowledge towards a
molecular-level understandingof TINT-- bound resi dues’ in terrestrial oligoc
questions: 1) Are bound residues present in the organism as observable protein and/or DNA adduct(s)? 2) Can
protein-bound residues be hydrolyzed, releasing reductive metabolite(s) of TNT that can be assessed by LC-
MS(/MS) in the absence of a radiotracer? 3) Can protein-bound residues can be employed as novel
biomarker(s) of exposure to TNT in a terrestrial field setting?

Sponsor: Baylor University

PI/PDs: Jason Belden

Baylor University: Kevin Chambliss



Fate and Effects of Tylosin and Sulfamethazine in Terrestrial and Aquatics

Tylosin and sulfamethazine are commonly-used veterinary antibiotics that have been found in surface
waters of agricultural areas. The fate and effects of these chemicals are being investigated in a
collaborative study between Oklahoma State University and lowa State University. Specific objectives
include characterizing the movement and degradation of the chemicals in soils, uptake of the chemicals
by aquatic organisms and their toxicity both alone and in mixture. Fate studies to date indicate significant
binding to soils, while toxicity studies indicate effects would occur at levels above those normally found in
the environment.

Sponsor: U.S. Department of Agriculture/lowa State University

PI/PD: Joseph Bidwell

Status of Macroinvertebrate and Fish Assemblages in the Small Rivers of the Tallgrass Prairie

The Caney, Neosho and Verdigris Rivers in Northern Oklahoma are being monitored to characterize the
current status of the fish andaquatic invertebrate assemblages in these systems. Particular attention is
being paid to the status of native freshwater mussels which are among the most endangered organisms in
North America. Results from the Verdigris River indicate an improvement in abundance of some species of
native mussels over the last 10 years and the presence of at least one species previously thought to have
been exterpated from the state.

Sponsor: ODWC

PI/PDs: Joseph Bidwell

Oklahoma Cooperative Fish & Wildlife Research Unit/NREM: William Fisher

WRP Wetland Monitoring

The NRCS Wetland Reserve Program assists private landowners in creating wetland habitat. This project is
assessing the condition of these wetlands by monitoring biotic and abiotic parameters in the systems. The
data generated will be used to inform landowners about how best to manage wetlands and improve
wetland habitat quality.

Sponsor: U.S. Department of Agriculture/NRCS

PI/PDs: Joseph Bidwell

NREM: Craig Davis

An HGM Approach for Assessing Wetland Functions in Central Oklahoma

This Project is using available digital data and site visits to determine the most common types of wetlands
in the Central Great Plains and Cross-Timbers Ecoregions of Oklahoma. The wetlands will be classified
according to factors such as their location on the landscape, water source and water movement through
them. These data will then be used for the development of a functional assessment methodd that will
allow us to determine wetland condition and improve management of Oklahoma's wetland resources.
Sponsor: U.S. Environmental Protection Agency/Oklahoma Conservation Commission

PI/PDs: Joseph Bidwell

NREM: Craig Davis

Development of a Pilot Monitoring Program to Determine the Beneficial Use of Wetlands in Oklahoma
As anthropogenic pressure on wetlands continues to increase, there is a growing need to monitor the
quality and quantity of habitats. The primary objective of this project is to provide data that may be used
to develop a water quality monitoring program for wetlands in Oklahoma. To accomplish this objective,
we have initiated an intensive two-year monitoring study that will characterize spatial and temporal
variability in abiotic parameters such as temperature, dissolved oxygen, pH and conductivity and biotic
parameters such as taxa richness of macroinvertebrate, plant and amphibian assemblages in five closed
depressional wetlands. Data reduction methods for synthesizing collected data into an interpretable
indicator of wetland condition will also be evaluated.

Sponsor: U.S. Environmental Protection Agency/Oklahoma Conservation Commission

PI/PD: Joseph Bidwell



Field Validation of Toxicity Tests to Evaluate the Potential for Beneficial Use of Produced Water

At Skiatook Lake, Oklahoma, produced water from oil drilling operations has entered the lake through
occasional surface overflow and possible subsurface intrusion. The purpose of this study was to
characterize the biological effects from this input. We monitored the water quality and acute toxicity of
water from on-site monitoring wells in addition to produced water from above ground storage tanks.
Lake sediment at the study site and at a reference site was also analyzed for brine intrusion. Initial results
suggest that the produced water and shallow groundwater are acutely toxic to the aquatic species tested.
Produced water is also present in lake sediments at the study site. Despite this intrusion, few biological
effects have been detected in the lake itself.

Sponsor: Department of Energy

PI/PD: Joseph Bidwell

Relationships Between Zebra Mussel Infestations and Cyanobacterial Production in Drinking Water

The invasive zebra mussel, Dreissena polymorpha, illustrates the ecological impacts that can be associated
with an aggressive biological invader. One of the most detrimental impacts of zebra mussel invasions has
been an increase in the biomass of cyanobacteria, or blue-green algae, in a number of invaded habitats.
Very little is known about how zebra mussels will impact cyanobacterial production and the occurrence of
taste and odor events in reservoirs of the central and western United States as this species continues to
expand its range. The purpose of the proposed project, therefore, is to explore relationships between
zebra mussels, cyanobacteria, and taste and odor events in reservoirs.

Sponsor: U.S. Fish and Wildlife Services

PI/PD: Andrew Dzialowski

Conservation Genetics of Blue River Fishes in Oklahoma

We are using molecular methods to assess levels of genetic distinctiveness of native fish populations in
Blue River, southcentral Oklahoma, which are potentially threatened by transport of water for human
uses in more densely populated areas of the state. This study is evaluating the significance of this threat
from the standpoint of the evolutionary legacy represented by the Blue River fishes. Several of the Blue
River fish species otherwise occur in Oklahoma only in the Ozark region, and such a distribution indicates
ancient origins.

Sponsor: Nature Conservatory

PI/PDs: Anthony Echelle, Ronald Van Den Bussche

Natural Resources & Ecology Management: W.L. Fisher

A herpetological survey of the Black Mesa Ecoregion, with an emphasis on the comparative ecology of
Oklahoma’s horned lizards, Phrynosoma cornutunand Phrynosoma modestum

We conducteda3-year survey of reptiles and aegignhAtdlaioAns i n Okl
1,919 individual animals were captured or observed, including 1,248 amphibians (1,246 frogs and 2
salamanders) and 672 reptiles (167 snakes, 470 lizards, and 35 turtles). We also examined the ecology of
the Texas horned lizard, a species declining throughout much of its range and protected in Oklahoma. We
collected data on morphology, home range size and overlap, daily and monthly movement patterns,
survival, and microhabitat use. These data were compared to similar data from other parts of Oklahoma
and from other states.

Sponsor: Oklahoma Department of Wildlife and Conservation

PI/PDs: Stanley Fox

Oklahoma Cooperative Fish and Wildlife Research Unit: David Leslie, Jr.

United States Fish and Wildlife Service: Richard C. Stark

Assessing Critical Thinking Skills Using Applications in the Biological Sciences
Sponsor: Howard Hughes
PI/PD: Donald French



Maternal Steroid Effects of Offspring Phenotype

Steroid hormones influence development, growth, physiology, and behavior. In egg-laying species such as
green anole lizards (Anolis carolinensis), mothers deposit steroids into their egg yolks. Less is known about
how maternal condition influences steroid deposition and the range of consequences for offspring. This
project will examine the effects of maternal social environment and physical condition on yolk steroids
and the effects of experimentally increased yolk steroids on juveniles and adults. This research should
demonstrate that yolk steroid allocation can be a powerful maternal effect, or mechanism by which
females influence the phenotypes of their offspring independent of the genes that are transferred.
Sponsor: National Science Foundation

PI/PD: Matthew Lovern

Current Status and Function of Playa Wetlands and Evaluation of Buffer Effectiveness

The 25,000 playas in the Southern Great Plains (SGP) are being greatly altered and lost through
sedimentation and other impacts. We will assess the extent to which eroded soils have caused complete
wetland loss as well as impairment of wetland function in the remaining playas, and effects of
conservation buffers on sedimentation and hydrology.

Sponsor: U.S. Environmental Protection Agency

PI/PDs: Loren Smith, Dave Haukos, Scott McMurry

Influence of USDA Programs and Conservation Practices on Ecological Services Provided by Playa
Wetlands in the High Plains

Playas are the dominant wetland system within the High Plains portion of the Great Plains. Given the
intensive agriculture in this region of the U.S., USDA conservation practices are especially prominent and
therefore, have a substantial influence on playas embedded in the landscape. The major services being
examined in this study include biodiversity conservation, floodwater storage, biomass accumulation,
contaminant filtration, and groundwater recharge.

Sponsor: U.S. Department of Agriculture

PI/PDs: Loren Smith, Dave Haukos, Scott McMurry

Investigation of the Role of Rainwater Basin Wetlands in Contributing to the Functions of Groundwater
Recharge

Abstract: The Rainwater Basin wetlands of Nebraska are of international importance and provide critical
habitat for a variety of wildlife, and may contribute to groundwater recharge and water quality
improvement. However, the functions of these wetlands are severely impaired by past drainage and
sedimentation. This project will evaluate the role of Rainwater Basin wetlands in groundwater quality
improvement, and analyze the effects of sediment removal on wetland functions.

Sponsor: U.S. Environmental Protection Agency

PI/PDs: Loren Smith

University of Nebraska: Ed Harvey

Effects of Human Disturbance on Wintering Waterfowl at Bosque Del Apache National Wildlife Refuge
The objective of this study is to determine how human disturbance affects the body condition of
waterfowl (directly or indirectly) throughout the wintering period. Emphasis will be placed on northern
pintails due to that species high incidence of avian cholera, however there will be stratification across all
wintering waterfowl species to determine species susceptibility and/or resistance to disturbance.
Sponsor: U.S. Fish and Wildlife Service

PI/PDs: Loren Smith, Matt Lovern, Scott McMurry

Stochastic metapopulation models applied to amphibians on the Southern High Plains
Abstract: Since 1970, when Levins first used
applied to many important problems in conservation biology. In the proposed research, the goals are to
apply and extend metapopulation theory to study the long-term persistence of amphibian populations on
the Southern High Plains (SHP) of the United States.
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Sponsor: National Science Foundation
PI/PDs: Loren Smith, Scott McMurry
Texas Tech University: Linda Allen, Ed Allen

Phylogenetic Relationships of Verspertilionid Bats

Vesper bats represent the largest bat family with 48 genera and 404 species of small, insectivorous bats.
Given that vesper bats comprise 34% of all bat species and 8% of all extant species of mammals and have
a world-wide distribution, our lack of understanding of their evolutionary relationships is surprising. The
purpose of this study is to elucidate the evolutionary relationships of vesper bats through analysis of
mitochondrial and nuclear DNA sequence data. Results of this study may be of importance to
epidemiologists as viruses responsible for three emerging deadly diseases (Hendra, Nipah, SARS) have
been traced to bats.

Sponsor: National Science Foundation

PI/PD: Ronald Van Den Bussche

Survey of Mammals of Special Concern in Western Oklahoma

Little is known about the status and habitat affinities of small mammals in western Oklahoma, which
hampers planning and preparation of the Oklahoma Comprehensive Wildlife Conservation Strategy. Thus,
the objective of this study was to conduct a survey of mammals of special concern, particularly rodents,
shrews, and bats, on 14 Wildlife Management Areas in western Oklahoma, documenting their presence
and habitat affinities. To accomplish these goals, each management area is trapped for three consecutive
days for each year of the study. Moreover, over these three years, each management area will be
sampled once in spring, early summer, and late summer.

Sponsor: Oklahoma Department of Wildlife Conservation

PI1/PDs: Ronald A. Van Den Bussche, Meredith J. Hamilton

College of Agriculture and Natural Resources: David M. Leslie, Jr.

University of New Mexico: David J. Schmidly

Receiving System Monitoring and Laboratory Evaluations of Terra Nitrogen Verdigris Plant 011 Effluent
This project is using fish and macroinvertebrate communities to assess the condition of a river reach that
is receiving input from an industrial effluent. Fish may avoid or be attracted to some types of effluent and
may be particularly sensitive to elevations in potential effluent constituents such as ammonia. Aquatic
invertebrates often have limited dispersal capabilities and so can serve to integrate the changing
conditions of the receiving system within a defined area. Both groups provide good indications of the
ecological integrity of the receiving system and will serve to validate the laboratory toxicity data that are
being generated as part of the effluent permit requirements.

Sponsor: Terra Nitrogen Corporation

PI1/PDs: Joseph R. Bidwell

College of Agriculture Sciences and Natural Resources: William Fisher

Pupfish Genetics

The desert pupfish complex of southwestern United States consists of two federally threatened species
that have been maintained in artificial refuges for three decades or so as a safeguard against catastrophic
loss of the wild populations. We used molecular methods to compare levels of genetic diversity in refuge
populations with that in the wild populations from which they were derived. Although severe losses of
diversity have occurred in individual refuges, the global refuge population retains most of the diversity
present in the wild. These results were used to develop management recommendations for the refuge
program.

Sponsor: U.S. Fish and Wildlife Service

PI/PDs: Anthony Echelle, Ronald Van Den Bussche



