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NABG 2017 Conference Presidential Greetings

It is with great pleasure that the conference planning committee, organization leadership and
membership welcome you all to the 36th annual conference in Atlanta, GA. We are extremely excited
to host this year’s conference in conjunction with the Geoscience Department of Georgia State
University on their beautiful campus. The theme that we have chosen is “Leading the Geosciences
through Collaboration." It is through collaborations with entities such as Georgia State University,
the National Science Foundation and ExxonMobil (to only name a few), that the NABG is able to
provide such a tremendous opportunity to network as well as share technical learnings and
technological advances in the Geosciences with colleagues and students from around the world.
The theme chosen for the 35th annual conference was Weathering the Storm (and Looking to the
Future). This theme related to the NABG and its historical tie to the oil and gas industry, which was
experiencing an economic downturn. One year later, that downturn continues to affect us an
organization and as an industry. However, this year we truly focus on taking a major step in walking
towards that future that we envisioned. The NABG has proven itself to be an organization that
embraces change and has a willingness to evolve. One of the main vehicles for achieving this
organizational evolution for us will be collaboration with partners in industry, academia and
government. Thus, the theme for this year’s conference “Leading the Geosciences through
Collaboration.”
As an organization, we are very fortunate to have a broad scope within our membership, which
facilitates us being inclusive of geoscientists from all branches of our chosen profession. This
diversity enables us to benefit from having strong ties across the Geoscience spectrum, which will
be on full display over course of the next few days. I am truly pleased that you have chosen to join
us this year for what promises to be a great conference.

Welcome to Atlanta!!!

H. Jerome Murphy
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President of NABG

The National Science Foundation
Thank you for supporting our students!
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36th Annual Conference Chair
Welcome
On behalf of the NABG 36TH annual conference planning committee, I would like to welcome you all to
this year’s conference in Atlanta, Georgia. Our theme this year, “Leading the Geosciences through
collaboration”, truly embodies the primary goal of this organization, which is to provide a platform for
geoscientists from different facets of the discipline to share ideas, collaborate and network.
To truly emphasize our organization’s commitment to education, this year’s conference is hosted in
conjunction with the Geology department of Georgia State University (GSU). We hope this will help
foster the relationship with educational institutions, who truly are the backbone of this organization.
The strong support of our sponsors and active participation has made the planning of this conference
seamless and successful. We have exceeded the total numbers of papers ever presented in recent
years. The quality of the technical talks is outstanding, and the spectrum of topics is very current and
broad. Some of these topics will cover networking guides for students, careers for women, and an Exxon
Mobil subsurface workshop. We plan to cap this conference with a field trip led by Dr. Kar to the historic
Stone Mountain.
Enjoy your participation in the NABG 36th annual conference and have a memorable time exploring the
beautiful and vibrant city of Atlanta. We hope to see you all next year at what promises to be an even
bigger and better conference.
Thank you very much.
Olamide Dada
NABG 36th Annual Conference Chair
Welcome to Atlanta
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The Birth of the NABG
In 1979, there were rumblings from a number of minority professionals who felt the need to
connect, communicate and network with other minority professionals in the geosciences.
Their voices became louder as time passed; and, on one given afternoon, there was
extensive conversation regarding the possibility of forming an organization that would reach
out and let others know there was an opportunity for individuals with an aptitude in Math and
Science to become geoscientists. The people involved in the discussions were Curtis
Lucas, Allan Harris, James Briggs, James Davis, and Michael Carroll. Mr. Lucas was a
dominant force with a multitude of ideas about what he felt the direction of such an
organization should be. In 1980, the group met and compiled a list of geoscientists they
knew in the Houston area. This list was generated with the intent of setting up an initial
meeting to share ideas and make contact with other minority geoscience professionals.
There was communication with Mr. Briggs in Dallas and Mr. Davis in Denver; and, they were
charged with establishing similar sessions in their respective cities.
In Houston, the group needed a central location to meet, a willing host, and a figure that
everyone knew and respected to get this effort off the ground. They found all of these items
at the home of Dr. Mack Gipson, who had been a college professor at Virginia State
University. Dr. Gipson was contacted and asked if he would host an Ice Breaker/Planning
Session at his home. Informed of the intent, Dr. Gipson indicated there had been a lot of
conversation about doing something similar in the past. At that point, he was informed this
group was planning to do more than talk about it. Dr. Gipson agreed to host the session. A
list of twenty-nine names were split and Mr. Lucas and Mr. Carroll began calling and making
an appeal to individuals to attend this session. They received warm responses from the
majority of people they talked with and the promise from several to spread the word.
The initial meeting was a success. There was a room full of professionals buzzing with
ideas, energy and enthusiasm. Dr. Gipson was a central figure along with Mr. Lucas that
evening. It became tremendously obvious that this was at the very least, a meeting that
everyone there had been looking forward to for some time. Setting up an introductory
session and getting people to attend was one thing, but establishing an organization and
getting everyone moving toward the same objectives would be another. The meetings that
followed were held at the homes of some of the charter members. The majority of the
meetings were held at the home of Mr. Ken Yarbrough. Mr. Yarbrough was gracious enough
to allow the group to meet at his home which quickly became a forum for debate and
conjecture on how the organization should be set up, what its objectives should be, who
should compose the membership, should the organization incorporate, etc. At times, it
seemed as though the discussions were endless.
Other prominent figures arose in these sessions. A fiery, young woman from Sierra Leone,
named Rachel Taylor, who was at the time with SOHIO, shared her passion and energy to
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chair a committee to establish the constitution and bylaws of the organization. Laverne
Gentry, John Chance, Millicent McCaskill Geraldine Grant (Ross), Jennifer Jolivet and
Patricia Hall, assisted in establishing a foundation and base on which the organization could
stand. Walter Alexander, an established independent at the time, became a strong
advocate of the organization. John Leftwich and Reginal Spiller became champions of the
ideas to involve and inspire youth to consider careers in the geosciences. At a very early
point during the sessions, the group decided on an organization name and a set of objectives
that were reviewed, amended and voted on by the charter members.
The name that was agreed upon was the National Association of Black Geologists and
Geophysicists (NABGG). In an effort to be more inclusive of all aspects of the Geosciences,
the organization was renamed the National Association of Black Geoscientists (NABG) in
2014. Despite the name change, the objectives of the original organization were accepted
and remain a focus today. The NABG’s program of scholarship support and local interaction
with schools and professional meetings work well to support the enhanced participation of
ethnic minorities in the geosciences. Throughout the years, the NABG has awarded over
$300,000 to more than 200 students for undergraduate and graduate study.
Since 1990, the NABG has become significantly more recognized as a national, professional
organization by becoming a member society to the American Geological Institute, the
Geological Society of America, and the American Association of Petroleum Geologists.
NABG also has member representation on the National Petroleum Council. Established
and incorporated in Houston, Texas in 1981, the organization has been an active nationwide
with members in the petroleum industry, academia, government, and student members in
colleges and universities.
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President
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Treasurer
Parliamentarian
Member At Large
Member At Large
Assistant Secretary
Assistant Treasurer
Previous President

Jerome Murphy
Chris Burrell
Tomieka Searcy
Shaun Washington
Tarik Bob
Roxanne Lamb
Ashanti Johnson
Leiaka Welcome
Cherie Lee
Michael Carroll

ExxonMobil
Ecolab
BP
Lexco
Texas A&M
US Geological Survey
Mercer University
Colorado School of Mines
Ongc Videsh Atlantic
Hunt Oil

Advisory Board
Mr. Michael Carroll
Dr. David Padgett
Ms. Rachel Dunn
Ms. Zelma Maine-Jackson
Ms. Carolyn Jones
Dr. John Leftwich
Ms. Nicole Scott
Mr. Reginal Spiller
Dr. A. Wesley Ward
Mr. Elijah White
Mr. Darryl Willis
Mr. Ken Yarbrough
Dr. Marilyn Suiter
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Hunt Oil
Tennessee State University
TATNET
State of Washington, Dept. of Ecology
Mariner Energy
Halliburton
ExxonMobil
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US Geological Survey - Retired
ExxonMobil
BP America
Osyka Exploration
National Science Foundation

NABG Extended Leadership Group
National Committee Chairpersons
Committee

Chairperson

2017 Annual Conference
Scholarship Committee

Olamide Dada
Roxanne Lamb

Outreach
Young Professionals
Membership
Technical Programs
Fundraising
Webmaster
Website/ Social Media

Nicole Scott
Janelle Sherman
Elizabeth Watkins
Byron Winston
Michael Carroll
Judy Wilson
Leiaka Welcome

Regional Coordinators
Eastern Region
Central Region
Western Region
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Ibrahim Goodwin
VACANT
Zelma Maine-Jackson
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The National Association of Black Geoscientists
Congratulations to our 2017 scholarship recipients!

Scholarship Award Recipients
Level of
Education

Award Type

Student

Undergrad

Mack Gipson Award

Grad

Mack Gipson Award

PhD

Mack Gipson Award

Undergrad

Patricia Hall Award

Peace Chinazo Eze

Grad

Patricia Hall Award

Bridget T. Kelly

PhD

Patricia Hall Award

Karena Gill

Undergrad

Superior Service Award

Jamie Anderson

Grad

Superior Service Award

Mizane Johnson-Bowman

PhD

Superior Service Award

Leiaka Welcome
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Timmera E. Whaley
Chibuike Richard
Madumere
Oluwatobi Gabriel
Olorunsola

Conference events and where they will be held on the Georgia State campus

To take the MARTA
to the hotel from the
airport to the
Peachtree Center
Stop #N1).

We are staying in Sheraton. The Exxon Workshop and the NSF Workshop on Wednesday will be held in
the Location of the Sun Trust Bank on the map. 25 Park Place Room #2608
All technical sessions and will be held in the Centennial Auditorium at 100 Auburn Ave.
Breakfasts are served from 7-8 AM each morning in the Centennial Hall Atrium and breaks will also be
held in this location (100 Auburn Ave.)
The Luncheon on Thursday will be held in the GSU Student Center Ballroom (55 Gilmer Street).
The student workshops on Thursday evening will be held in Student Center West and Student Center
East Gold Key Boardroom.
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Conference General Schedule
National Association of Black Geoscientists
2017 Annual Technology Conference
36th Annual Conference
“Leading the Geosciences through Collaboration”
September 6-9, 2017
Georgia State University, Atlanta, GA
Wednesday,
September 6
12:00 – 6:00 PM
6:00 - 8:00 P.M.
8:00 - 10:00 P.M.

Exxon Short Course
Student Session
Welcome Reception

25 Park Place, Room # 2608
25 Park Place, Room # 2608
In the Sheraton Hotel
Atlanta 1-3 located on level 1

8:00 - 8:20 A.M.

Moderator: Janelle
Sherman
Continental Breakfast and
Booth Setup
Jerome Murphy

Rooms: Centennial Hall
Auditorium (100 Auburn Ave)
Centennial Hall Atrium (100
Auburn Ave.)
Welcome and opening comments

8:20 – 8:40 A.M.

Leiaka Welcome

Arid Continental Rift Systems:
Exploration of the Rio Grande Rift
Basin Complex

Thursday, September 7
Thursday Morning Session
7:00 - 8:00 A.M.
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8:40 – 9:00 A.M.

Claire H. Bailey

9:00 - 9:20 A.M.

Victor Nyalugwe

9:20 – 10:00 A.M.
10:00 - 10:20 A.M.

Poster Viewing & Morning
Break
Rose Telus

10:20 - 10:40 A.M.

Kevin Garrett

10:40 - 11:00 A.M.

Rufus Catching

11:00 - 11:20 A.M.

Marilyn Suiter

11:20 A.M. - 1:00 P.M.

Keynote Speaker: Isaac J.
Crumbly

Afternoon Session

Moderator: John Braswell

1:00 – 1:20 P.M.

Anny Sainvil

1:20 - 1:40 P.M.

Olanrewaju ‘Lanre’ Aboaba

1:40 - 2:00 P.M.

Jonathan Guandique

2:00 – 2:20 P.M.

Folarin Kolawole
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Filling “The Hat” Proto-Drop-in
Basin; Jurassic Salt Wash Member
of the Morrison Formation Gypsum
Valley, Colorado
Lithospheric Structure beneath
Chilwa Alkaline Province (in
Southern Malawi) and Mode of its
Magmatic Emplacement

Identification of Single Storm
Events Using High-Resolution
Carbon Isotope Measurements
Across Tree-Rings
Multi-proxy Reconstruction of a
~1.3 Ma Freshwater Wetland,
Olduvai Gorge, Tanzania
Fault-zone exploration in highly
urbanized settings using guided
waves: An example from the
Raymond Fault, Los Angeles,
California
Access and Engagement - Diverse
Inclusion in STEM
Luncheon & Keynote Address GSU Student Center Ballroom
(55 Gilmer Street)
Rooms: Centennial Hall
Auditorium (100 Auburn Ave.)
The Effect of Earthquakes on
Episodic Tremor and Slip Events
on the Southern Cascadia
Subduction Zone
Seismic Expression of
Mississippian Epigene Karst in
Osage County, Oklahoma
Characterizing Ambient Ground
Motion Across the Global
Seismographic Network
Aeromagnetic Gravity, and
Differential Interferometric
Synthetic Aperture Radar
(DInSAR) Analysis Reveal the
Causative Fault of the April 3,
2017 Mw 6.5 Moiyabana,
Botswana Earthquake

2:20 – 3:00 P.M.
3:00 – 3:20 P.M.

Poster Viewing and Afternoon
Break
Aditya Kar

3:20 – 3:40 P.M.
3:40 – 4:00 P.M.

Ibukun Bode

4:00 – 4:20 P.M.

Tamunoisoala Longjohn

4:20 – 4:40 P.M.

Karena Gill

5:00 – 7:00 P.M.

Student Workshop

Variability Selection: a Hypothesis
on How Extreme Climatic
Fluctuations Influenced Human
Evolution
Petrophysical Rock Typing in
Unconventional Carbonate
Mudrock Reservoirs: A Case Study
from the Mississippian-aged
Carbonate Mudrocks of the
Southern Mid-Continent
Microstructural Evolution of
Porosity and Stress During the
Formation of Brittle Shear
Fractures: A Discrete Element
Model Study
Stratigraphy and Sedimentary
Petrology of the Hillbank and
Yalbac Formations, Corozal Basin,
Belize
Female and male students will
separate to have a discussion with
more seasoned members on
“Professionalism” Dinner will be
served!
Student Center West #258, and
Student Center East Golden Key
Boardroom

NABG Women of Color – A Conversation 9-2017
Thursday, September 7th, 2017; 5:30 to 7pm
Discussants: Luciana Astiz, Lina Patino, Dena Smith, and Marilyn Suiter
The event will allow attenders to explore the issues that pose as barriers/challenges for women of color
in (geo)science professions, faculty and graduate students attending the 2017 NABGG meeting. More
specifically, the aim of this event is to better understand and explore ways to address the roles of race,
gender, health, and professional development for Women of Color in the Geosciences and their career
development and advancement today.
We hope this conversation will commit participants to:
•
Increase awareness and understanding of issues facing STEM women of color;
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•
•

Identify practical and achievable individual and/or collective goals; and
Foster meaningful, sustainable interpersonal networks for mentoring and peer support.

NABG Conversations between Men
Thursday, September 7th, 2017; 5:30 to 7pm
Discussants: Jerome Murphy and Shaun Washington
Event attendees will be part of a group discussion led by professionals who will discuss potential
barriers and solutions for students transitioning into the professional world. There will also be time for
questions and discussions on workplace, career development and promotion.
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Friday, September 8
Friday Morning Session
7:00 - 8:00 A.M.

Moderator: Olamide Dada

8:00- 8:20 A.M.

Continental Breakfast and
Booth Setup
Pouyan Ebrahimi

8:20 - 8:40 A.M.

Mercy Achang

8:40 - 9:00 A.M.

Chven Mitchell

9:00 - 9:20 A.M.

Christian Falzone

9:20 - 9:40 A.M.
9:40 - 10:00 A.M.

Poster Viewing & Morning
Break
Timmera E. Whaley

10:00 - 10:20 A.M.

Sudan Kariuki

10:20 - 10:40 A.M.

Victor Roland II

10:40 – 11:00 A.M.

Olufeyisayo Ilesanmi

11:00 – 11:20 A.M.

Mark Anthony Agana

11:20 A.M. – 1:00 P. M.
Friday Afternoon Session

Lunch on your own
Moderator: Aisha Morris

1:00 – 1:20 P.M.

Niyi Omidire
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Rooms: Centennial Hall
Auditorium (100 Auburn Ave)
Centennial Hall Atrium (100
Auburn Ave.)
Fate of Barium in Unconventional
Wastewater Disposal through
Dolomite Rocks
Investigating Pore Size Distribution
on Crushed and Core Plug Shale
Samples Using Nuclear Magnetic
Resonance (NMR)
The Influence of Microstructural
Controls on the Physical
Properties of Geo-architected
Rock Samples
Seismic Imaging of Shallow
Fractures, Susquehanna Shale
Hills CZO

Assessing Environmental Justice
in Alabama Using Geographic
Information Systems
How Does Recreational Camping
Affect Cover Mediated Soil
Microbal Activity in a Desert
Grassland?
Out of Sight but Not Out of Mind:
Investigating Karst Groundwater
Bacteria Responses to Organic
Carbon from Concentrated Animal
Feeding Operations in Northern
Arkansas
Tri-County Geohazard Mapping
Using Lidar and Satellite Imagery
in Oklahoma
Why did Pioneering Local
Governments Adopt Sustainability
Plans: An Analysis of Policy
Innovation Using Geographic
Information Systems
Explore Atlanta cuisine
Centennial Hall Auditorium (100
Auburn Ave.)
Impact of Fertilizer Treatment and
Irrigation Treatments on Plant

1:20 – 1:40 P.M.

Kofo Fadeyi

1:40 - 2:00 P.M.

Javar Henry

2:00 – 2:20 P.M.

Nicollette Mitchell

2:20 – 3:00 P.M.
3:00 – 3:20 P.M.

Poster Viewing & Afternoon
Break
Tadesse B. Alemu

3:20 - 3:40 P.M.

Dena Smith

3:40 – 4:00 P.M.

Christy C. Visaggi

4:00 – 4:20 P.M.

Danya AbdelHameid

4:20 – 4:30 P.M.

Jerome Murphy & Dada
Olamide

4:30 – 5:00 P.M.

Microbiome of Collard Green
(Brassica oleracea L. var.
acephala)
Enhanced Phosphorus Use in
Agricultural Land: Framework for
Phosphorus Recapture, Recycle
and Reuse
Mapping Wetlands and the
Assessment of Their Distribution
and Vulnerability in Middle
Tennessee, USA, Using GIS and
Remote Sensing Approach
Chasing Drought in the Rainforest:
A Sediment Based Reconstruction
of Amazonian Climate, the Specter
of Multi-Year Drought, and
Implications for Management

The Ethiopian: Uplift, River Incision
and Stratigraphic Controls on
Morpho-tectonic Evolution; A Case
Study in the Gorge of the Nile,
Blue Nile Basin
NSF Graduate Research
Fellowships
Examining Coastal Issues of
Marine Debris and Flood Risks
Through Citizen Science and
Geographic Information Systems
in Hopkins, Belize
A Laboratory-Scale Analogue
Model to Probe Ice Sheet
Grounding Line Dynamics
Announcements and Closing
Remarks
Business Meeting

Saturday, September 9
8:00 A.M. (Sharp)

Bus Departure

8:30 A.M. -1:00 P.M.

Fieldtrip Leader: Aditya Kar
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Meet in the Sheraton Hotel
Lobby

Saturday, September 9, 2017
FIELD TRIP TO STONE MOUNTAIN, GEORGIA
Stone Mountain Park is located 16 mi east of Atlanta. The most obvious feature in the park is Stone
Mountain, which rises approximately 750ft above the surrounding countryside, covers 583 acres
and has a physical volume of over seven and one-half billion cubic feet. This famous granite
monolith, an inselberg rather than a monadnock since it's the exfoliated remnant core of a
considerably larger intrusion, primarily composed of quartz monzonite. The dome of Stone Mountain
was formed during the formation of the Blue Ridge Mountains around 300–350 million years ago
(during the Carboniferous period), part of the Appalachian Mountains. The granite was dated at 291
m.y. It formed as a result of the upwelling of magma from within the Earth's crust. The magma
intruded into the metamorphic rocks of the Piedmont region during the last stages of the Alleghenian
Orogeny, which was the time when North America and North Africa collided. This magma solidified
to form granite within the crust five to ten miles below the surface. At the base of Stone Mountain is
surface evidence that the magma chamber underwent flow and entrained some of the country rock
which are now evidenced by presence of xenoliths that are enclosed within the granite.
Stone Mountain pluton continues underground 9 miles (14 km) at its longest point into Gwinnett
County. The minerals within the rock include quartz, plagioclase feldspar, microcline and muscovite,
with smaller amounts of biotite and tourmaline. The tourmaline is mostly black in color, and the
majority of it exists as optically continuous skeletal crystals, but much larger, euhedral pegmatitic
tourmaline crystals can also be found in the mountain's numerous, cross-cutting felsic dikes. A mafic
sill rests along the surface at the base of the mountain.
Over time, erosion removed the overburden and with the pressure released the granite expanded
outwards in all directions. This outward expansion is known as exfoliation, which causes the domal
shape characteristic of Stone Mountain. As Stone Mountain Granite is more resistant to weathering
than the surrounding rock, the rock surrounding Stone Mountain has been leveled by weathering
and erosion, while the mountain itself has been affected less and stands high above the countryside
as an erosional remnant. Evidences of mechanical and chemical weathering are seen everywhere
on the mountain These include exfoliation, jointing, solution pits, surface decomposition, and soil
creation.
Stone Mountain became a source of high-quality stone, and quarrying began in 1847 on the
mountain's east face. Rock was taken from the mountain and pavement outcrops for the
construction of post offices, courthouses, and street paving throughout the South and West. The
Fulton County Courthouse and jail in Atlanta are, in part, constructed of Stone Mountain Granite.
Government buildings in Tyler, TX; Macon, Savannah and Augusta, GA.; Louisville, Ky., and
other buildings in Philadelphia and the New York City area also were constructed using Stone
Mountain Granite. Quarrying ceased on Stone Mountain in the early 1970's, but small-scale
quarrying of the granite continues just east of the mountain.
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Background
The geology of the Atlanta area in Georgia is dominated by the Appalachian Mountain Range and
the processes that created it. The city of Stone Mountain is a suburb of Atlanta and is situated at the
southern end of the Appalachian Mountains. The Appalachians lie just east of an early boundary of
the ancestral North American continent during Precambrian times more than 1 billion years ago.
The rocks that are exposed at Stone Mountain igneous. The were formed by the intense heat that
developed form the compression of the east coast of North America during the Alleghanian orogeny
roughly 300 million years ago. They are granitic in composition, technically referred to as quartz
monzonite.
The explanation of the formation of the Appalachians follows that of the formation of all collisional
mountain structures: plate tectonics. Plate tectonics represents a paradigm in which the earth is
believed to consist of a series of concentric shells distinguished from one another by their
composition. The innermost shell is called the inner core and is actually a solid sphere of iron and
nickel nearly 2,500 kilometers (~ 1,500 miles) in diameter. The shell that surrounds the inner core
is called the outer core, composed of liquid iron and nickel, and having an outer diameter of 6,800
kilometers (~4,150 miles). Surrounding the outer core is the mantle, composed of iron/magnesiumrich silicate minerals and having the chemical composition of a dark rock called peridotite. The outer
diameter of the mantle is about 12,500 kilometers (~ 7,650 miles). The mantle consists of two zones
or concentric spherical shells: lower mantle and upper mantle. Over very long periods of time
(millions of years) parts of the lower mantle move upward in thin cylindrical shapes called mantle
plumes, while other parts move downward along slabs of material descending from the shell above
the outer mantle. These upward and downward movements of the mantle are responsible for some
of the largest land and seafloor structures on earth. The movements are controlled by uneven
distributions of heat within the earth: hotter regions tend to rise, while cooler regions tend to sink.
The outermost shell of the earth's interior is called lithosphere, or sphere of rock, because of its
rigidity and solid character. Its thickness atop the mantle varies from a few kilometers at mid-ocean
ridges to about 280 kilometers beneath the Himalaya Mountains (Pasyanos, 2008). Lithosphere is
underlain by a more pliable region of the upper mantle called the asthenosphere. The
asthenosphere is not rigid, but behaves as a deformable solid that can flow when subjected to
stress. The asthenosphere is deformable in a manner similar to hot wax because its constituent
minerals are always near their melting temperature.
According to plate tectonics, the surface of the earth represents a jigsaw puzzle of lithospheric
blocks, or plates, interlocked with one another, but able to move horizontally and vertically. Some
plates are composed of a combination of continental and oceanic lithosphere, whereas others are
entirely oceanic in nature. The upper zone of a lithospheric plate is called the crust. The crust makes
up the bedrock sometimes seen in rock outcrops. The crust is underlain by a rigid layer of "frozen"
asthenosphere. This zone of the upper mantle may be thought of as frozen to the base of the crust,
and as such, it forms a single lithospheric structure with the crust. A tectonic plate, then, is a block
of lithosphere that consists of rigid upper mantle frozen onto the base of the crustal rocks above.
There are two types of earth crust: continental and oceanic. Continental crust is granitic in mineral
composition, being made of light-colored minerals rich in silicon (in the form of silica, SiO2) and
aluminum. Oceanic crust is basaltic, consisting of lower silicon content but higher in iron and
magnesium. Continental lithosphere is less dense (less weight per unit volume) than oceanic
21

lithosphere because the crustal part is composed of less dense granitic rock. Oceanic lithosphere
is denser because its crustal part is composed of more dense basaltic rock.
There are three types of plate boundaries: convergent, divergent, and transform. A convergent plate
boundary exists where plates are converging with one another as in a collision. Where the
convergence brings continental lithosphere into collision with oceanic lithosphere, the less dense
continental lithosphere overrides the more dense oceanic lithosphere. The overridden oceanic
lithosphere can sink (subduct) slowly into the mantle as the continental lithosphere rides above it,
or it can sink rapidly as an oceanic lithospheric slab at a high angle with respect to the earth's
surface. The slab's age, temperature, and resultant density determine whether it will sink slowly or
rapidly and will also determine its angle of descent. The older, colder, more dense slabs sink most
rapidly and at the steepest angles. The younger, warmer, less dense slabs can sink at very shallow
angles of a few degrees from the earth's surface. As a slab sinks beneath continental lithosphere at
an oceanic-continental convergence zone, for example, it releases water and other volatiles (e.g.,
CO2) that act as a catalyst to melting. The asthenosphere above the descending slab partially melts
because of this catalyst. Being less dense than the solid that generated it, the partially-melted
asthenosphere rises to the base of the crust as a hot plume of predominantly basaltic composition.
These plumes of magma heat the crust above and can penetrate it, melt it, mix with it, and produce
volcanoes. These volcanoes can form a line or an arc on the earth's surface called a continental
volcanic arc. New continental crust is created by continental volcanic arcs. On the other hand, when
two oceanic plates converge at an oceanic-oceanic convergence zone, the denser one subducts
beneath the less dense one. The subducting plate releases volatiles into the asthenosphere above,
which in turn generate magma. The basaltic magma rises toward the oceanic crust above,
penetrates it, and produces volcanic islands that form a line or an arc. This string of volcanoes is
called a volcanic island arc. Collisional mountain ranges form when two continental plates converge
at a continental-continental convergence zone. Since neither of the continental plates is dense
enough to subduct into the mantle, one may partially override the leading edge of the other and
create a mountain range where the crust below is thicker than before the collision. A divergent plate
boundary exists where plates pull apart from one another. New oceanic crust is created at a
divergent plate boundary. A transform plate boundary exists where plates slip or grind past one
another along a transform fault. A transform fault is a vertical crack in the lithosphere where two
plates slip past one another in a purely horizontal motion.
All of these tectonic movements have been involved in the formation of the Appalachian Mountains
and the east coast of North America.

Rodinia, Grenville Orogeny
A brief geologic history of the Appalachians begins with the convergence of proto-continents called
cratons into an early supercontinent named Rodinia. Along the east coast of North America this
convergence resulted in a period of mountain building known as the Grenville orogeny, which lasted
from roughly 1.1-1.0 billion years ago. Rodinia lasted a couple of hundred million years, then
subsequently broke apart in stages beginning before 750 million years ago (Torsvik, 2003, 2008).
Rifting in the Mid-Atlantic region of the U.S. started at about 570 million years ago (Fichter and
Baedke, 2000).
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Taconic Orogeny
The mountains created by the Grenville orogeny eroded away until the next convergence called the
Taconic orogeny, which took place during the period 550-440 million years ago. Vastly different
tectonic events occurred in the northern and southern Appalachians during the Taconic orogeny. In
the northern Appalachians, the volcanic arc shown in Figure 1 of the summary below, titled
"Formation of the Appalachian Mountains – General Geology," is a crude representation of a suite
of terranes (tectonic fragments of crustal material) converging on the ancient North American plate
known as Laurentia. The suite consisted of at least three volcanic arcs and perhaps two
microcontinents that approached Laurentia as either a single unit or a progression of collisions
(Fichter and Baedke, 2000). About 440 million years ago the subducting oceanic lithosphere of the
Laurentian plate drew this plate and the terranes into a collision or series of collisions that forced
the terranes to be thrust over the plate. The overthrusting of the terranes onto the continent produced
enough heat and stress to change the rocks from sedimentary and igneous into metamorphic.
Events much more complicated took place in the southern Appalachians during the Taconic
orogeny. As shown in Figure 2, the oceanic lithosphere of the Iapetus Ocean is shown as a slab
being subducted beneath the oceanic portion of the Laurentian plate. The subducting slab produced
the following effects:
1. A volcanic island arc. Refer to Figure 3 to see that the volcanic arc in Figure 2 should be located
farther to the left, above the dehydrating slab fluids.
2. An extensional back-arc basin with an underwater divergent zone penetrating the continental
slope-rise area.
3. The rising magma beneath the divergence zone provided the heat to melt the slope-rise
sediments and produce the granitoids in the back-arc oceanic crust.
4. The rollback velocity vr of the Iapetus lithosphere exceeded the convergence velocity of the
overriding Laurentian plate vo. This caused the subduction zone to retreat towards the Iapetus
Ocean and away from Laurentia.
5. The tension in the back-arc basin was produced both by the corner flow induced by the
subducting slab and by vr > vo.

Acadian Orogeny
The next significant event was the Acadian orogeny. The mountain building associated with the
Acadian orogeny began about 375 million years ago in Canada and reached Georgia by 350
million years ago. The primary tectonic event during this orogeny was the collision between
Avalonia and the North American plate. Avalonia was a microcontinent that originated from one
or more continental volcanic arcs, volcanic island arcs, or both, being either part of or accreted
to the southern supercontinent named Gondwana (or Gondwanaland). The igneous activity
produced by subduction created the arcs between 730-570 million years ago (Murphy et al., 2001;
Strachan, 2000). After the break up of Rodinia, Avalonia rifted from Gondwana during the opening
of the Iapetus Ocean. It drifted northward and collided with Baltica first, then with Laurentia. It
incorporated itself into Laurentia as an exotic (foreign) terrane.
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Alleghanian (Appalachian) Orogeny
The most recent mountain-building episode was the Alleghanian Orogeny. See the sequence of
events in Figure 4. During the Pennsylvanian Period (318-299 million years ago) the African coast
of Gondwana collided with North American as the Rheic plate (the plate beneath the "Eastern
Iapetu Ocean" in Figure 4) subducted beneath the North American plate. The convergence of
Gondwana with North America became the final closing of the Iapetus Ocean (Rheic Ocean).
The convergence zone stretched from Newfoundland to the Marathon Mountain area of Texas.
By the end of the Mesozoic Era (65 million years ago), however, the Appalachians had eroded
to an almost flat plain.

Miocene Epeirogenic Uplift
If the Appalachians eroded to an almost flat plain by 65 million years ago, and if there have been
no orogenies along the east coast of North America since then, why are they a mountain range
today? About 16-12 million years ago sedimentation rates and grain sizes delivered to offshore
basins in the Atlantic and the Gulf of Mexico began to increase. This suggests that the
Appalachian Mountains are being uplifted by some kind of tectonic process. One possibility is
that fragments of the relic Farallon plate may be generating heat beneath the modern
Appalachians. This heat would cause the rocks to expand and could produce a broad
(epeirogenic) uplift of the mountains. There is also evidence of regions where the base of the
crust under the mountains allow more heat to flow upward than in other regions. A third possibility
is that portions of the thickened crust beneath the Appalachians are detaching and sinking into
the mantle. This too would increase heat flow upward. (Gallen et al., 2013)
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FORMATION OF THE APPALACHIAN MOUNTAINS – GENERAL GEOLOGY
Taconic Orogeny (543-440 Million Years Ago, [Ma])
Northern Appalachians
The volcanic arc shown in Figure 1 is a crude representation of a suite of terranes converging on
Laurentia. The suite consisted of at least three volcanic arcs and perhaps two microcontinents
that approached Laurentia as either a single unit or a
progression of collisions (Fichter and Baedke, 2000).
Continuous subduction brought the Laurentian plate into
collision with the suite of terranes. Continued
convergence thrust the suite and the subduction zone
sedimentary wedge
over Laurentia, producing
metasedimentary rocks underlain by marble.

Southern Appalachians
As seen in Figure 2 below, Iapetus (the subducting slab)
was subducting beneath Laurentia and was rolling back
from Laurentia with a velocity vr greater than the
convergence velocity vo of overriding Laurentia. A backarc basin formed due to the tension caused by vr > vo
combined with the corner flow caused by slab drag of the
overlying asthenospheric wedge. The tension in the backarc basin produces a divergent zone where MORB-type
magma rises toward the surface. The hot magma induces
melting into the Laurentian crust and generates felsic
magma in the process. The felsic magma becomes
emplaced as granitoids.

Figure 1. Illustration of the Taconic
Orogeny in the north.
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Figure 2. Schematic of the Taconic Orogeny in the south.
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Figure 3. Cross Section of a Subduction Zone and a Back-Arc Basin.
Acadian Orogeny (375-325 Ma)
Avalonia was a microcontinent that originated from one or more continental volcanic arcs,
volcanic island arcs, or both, being either part of or accreted to Gondwana (or Gondwanaland).
See Figure 4. The igneous activity produced by subduction created the arcs between 730-570
Ma. The microcontinent rifted from Gondwana during the opening of the Iapetus Ocean. It drifted
northward and collided with Baltica first, then Laurentia, incorporating itself into Laurentia as an
exotic terrane. The collision began in the Maritime Provinces of Canada and in northern New
England during the Early to Middle Devonian Period (416-359 Ma), and moved southward down
to Alabama during the Early Mississippian (350 Ma).

Alleghanian Orogeny (320-250 Ma)
The most recent mountain-building episode was the Alleghanian Orogeny. See the sequence of
events in Figure 4. During the Pennsylvanian Period (318-299 million years ago) the African coast
of Gondwana collided with North American as the Rheic plate (the plate beneath the "Eastern
Iapetu Ocean" in Figure 4) subducted beneath the North American plate. The convergence of
Gondwana with North America became the final closing of the Iapetus Ocean (Rheic Ocean).
The convergence zone stretched from Newfoundland to the Marathon Mountain area of Texas.
By the end of the Mesozoic Era (65 million years ago), however, the Appalachians had eroded
to an almost flat plain.
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Figure 4. Sequence of events that took place between the Taconic and
Alleghanian Orogenies.
29

Miocene Epeirogenic Uplift (16-12 Ma)
Increased sedimentation rates and grain sizes delivered to offshore basins in the Atlantic and the
Gulf of Mexico suggest relief rejuvenation in the Appalachian Mountains during the period 16-12
Ma. Although evidence is lacking of late Cenozoic deformation of the Appalachian region, there
is strong geomorphological evidence that uplift has occurred. The west-draining southern
Appalachians are in a transient state of adjustment to a newly-imposed regional base level, and
are thus not in a dynamic equilibrium. Relief has increased >150% since the Miocene, suggesting
that a dynamic mantle forcing is causing the epeirogenic uplift of the Appalachians. There is
evidence of fragments of the relic Farallon slab beneath the modern Appalachians. There is also
evidence of Moho holes, double Moho seismic arrivals, and localized seismic scatterers in the
lithospheric mantle. Portions of the overthickened crust may have delaminated, which could drive
the regional uplift and rejuvenation of the southern Appalachians. (Gallen et al., 2013)
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Poster Session
To poster presenters: Please have your poster up by 8:00 AM on Thursday and retrieved
at it at the end of the day on Friday. Be sure to stand by your poster during the poster
viewing. Posters will be grouped by the Theme.

Akintomide, Akinbobola and Nancye H. Dawers (Tulane University)
Recent Fault Activity in Southeastern Louisiana: A Continuation of Miocene Growth Activity
Allen, Jordan, Scott Denning and Jill Baron (Colorado State University)
Effects of Long-term Nitrogen Fertilization On Forest Soil Respiration in A Sub-alpine
Ecosystem In Rocky Mountain National Park
Bailey, Claire H., Richard Langford, and Kate Giles (University of Texas at El Paso)
Filling “The Hat” Proto-Drop-in Basin; Jurassic Salt Wash Member of the Morrison Formation
Gypsum Valley, Colorado
Clarke, Jessica (Fort Valley State University)
Sorption of Benzobicyclon in Soils of Rice Growing Regions of Arkansas
Davis, David, Daniel M. Decocampo, and Christopher J. Campisano (Georgia State University)
A Mineralogical Analysis of HSPDP Core Samples from the Northern Awash: Record of an East
African Paleolake from the Pliocene Hadar Formation, Ethiopia
Dawes, Craig1; Bellaflores-Meija, Nicole1; Joseph, Colin1; Martin, Juanita1; Moaleman, Sheila1;
Paul, Lysna1; Alcendor, Ralph1, Voza, Tatiana1; Hickerson, Emma2; Nuttall, Marissa2; Opresko,
Dennis3; Brugler, Mercer, R 1,3,4 (1NYC College of Technology (CUNY), 2Flower Garden Banks
National Marine Sanctuary, 3Smithsonian Institution National Museum of Natural History,
4American Museum of Natural History, Sackler Institute for Comparative Genomics)
Molecular Characterization of Mesophotic black corals (Antipatharians) from the Flower Garden
Banks National Marine Sanctuary (NW Gulf of Mexico)
Gebremichael, Esayas (Western Michigan University)
Impact of Groundwater Intensive Land Reclamation Projects on Land Deformation in Western
Nile Delta Using Radar Interferometry
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Hill, Marcus, Kira Tomenchok, Haley Talbot-Wendlandt, Cole Jimerson, and Amanda Schmidt
(Oberlin College)
Understanding The Geomorphic Processes of the Roseau River, Dominica, Lesser Antilles
through Fallout Radionuclides
Kar, Aditya, Jevon Banfield, Cameron Brown, Raquel Ellis, Mark Hogan, Haven Searcy, Ikeia
Smith, Caitlynn Journey, Samuel J. Ofori, Peter-Jon O. Dennis, Terry Adrian Adkins-Chatfield,
and Ashwin Pitts
A model program to broaden participation and alleviate underrepresentation of URMs in
Geosciences and STEM
Kurz, Sarah1, Carmen M. McCallum1, Julie Libarkin2, and Patricia James2 (Eastern Michigan
University1, Michigan State University2)
Exploring Capital in African American Students’ Pursuit of a STEM Career
Lawson, Darrius, De’Etra Young and Tom Byl Tennessee State University1, US Geological
Survey2)
Groundwater Geochemistry and Microbiology at Tennessee State University
Moses, Dominique S.K., W.C. Elliott, J.M. Wampler, Brian A. Powell, David M. Avant (Georgia
State University)
Sorption of Radiocesium onto Weathered Micaceous Minerals
Onwumelu, Chioma J. and Stephan H. Nordeng (University of North Dakota)
Oil Generation Rates Prediction Using Arrhenius Equation for Bakken Formation
Oromeng, Kopo2, Nicollette Buckle-Mitchell1, Jonathan T. Overpeck1, and Mark Bush (University
of Arizona1, Oberlin College2)
The Utility of Macroscopic Charcoal Analysis as a Paleoclimate Proxy
Payton, Khalia A. (University of Nevada Las Vegas)
Geology Field Camp: A Closer Look
Pippin, James1, Cristo Ramirez and Andrew Nyblade (Fort Valley State University1, Penn State
University)
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Forward Modeling of the Crustal Structure in the Bushveld Complex, South Africa
Richards, IV, David F. and Paul A. Schroeder (University of Georgia)
Rare Earth Elements Distributions in the Critical Zone: Possible Roles of Pine Versus
Hardwood Vegetative Covers
Solomon, Danelle, De’tra Young, and Tom Byl (Tennessee State University, US Geological
Survey)
The Effect of Sulfide-Rich Water on Seedling Growth and Photosynthesis
Stamps, Kelisha and Darrel Schmitz (Mississippi State University)
Measuring Groundwater Surface Elevations of Surrounding Water Wells in Pitkin, Colorado
Taylor, Delmetria (University of Louisiana at Lafayette)
Delineating Heavy Metal Sources with Environmental Magnetism, X-Ray Fluorescence, and
Geospatial Analysis: Baton Rouge, Louisiana
Visaggi, Christy C., Timothy L. Hawthorne, Antonio Cano, Lain Graham, Christine Munisteri,
Katerina Brandt, Brenner Bunkholder, Erin Butler, Andrew Castillo, Michelle Chang, Julia Jeanty,
Rachel Layko, Monica Lemus Valencia, Rigo Saqui, and Chinonso Uzowihe
Examining Coastal Issues of Marine Debris and Flood Risks Through Citizen Science and
Geographic Information Systems in Hopkins, Belize
Zigah, Sean (Virginia Tech)
Characterizing Surface Properties of Natural Iridescent Iron (Hydr)oxide Minerals
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Keynote Speaker:
Dr. Isaac J. Crumbly
Fort Valley State University
Dr. Isaac J. Crumbly, Associate Vice President for Careers and Collaborative Programs, is the
Founder and Director of the Fort Valley State University’s Cooperative Developmental Energy
Program. He has served Fort Valley State University as a faculty, Director, Dean of Arts and
Sciences, and Associate Vice President and Vice President for Careers and Collaborative
Programs. Dr. Crumbly has achieved success as a developer of innovative programs, a
researcher, teacher, and mentor.
He is a skilled grants person and has provided over a $30 million impact for Fort Valley State
University and its students through funded proposals, grants, corporate partnerships, IPAs,
cooperative agreements, memoranda of understandings, internships, and co-op assignments.
He has been successful at working collaboratively with diverse groups which include over 65
different companies, foundations, national laboratories, governmental agencies, and
universities.
In 1983, Dr. Crumbly developed and founded the Fort Valley State University’s Cooperative
Developmental Energy Program (CDEP). Via CDEP, Fort Valley State University students have
participated in over 850 internships with the public and private sectors of the energy industry,
gained over 320,000 hours of hands-on-work experience, and earned over $4.5 million to help
finance their education. Since 1992, CDEP has awarded over $11 million in scholarships to
academically talented minority students.
Dr. Crumbly has also exhibited his skills in inter-state and inter-institutional curriculum
development. In 1992, he developed dual degree programs between Fort Valley State
University and the University of Nevada at Las Vegas in engineering and health physics; and
in the same year, he developed dual degree programs in geology and geophysics between
Fort Valley State University and the University of Oklahoma. As of 2017, the dual programs
have been expanded to include Georgia Institute of Technology, Pennsylvania State University,
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University of Arkansas, University of Texas at Austin, and the University of Texas Pan
American. Combined, these dual degree programs have graduated 107 minority engineers, 39
minority geoscientists, and 9 minority health physicists. Also as a result of CDEP, Fort Valley
State University ranked number one in the nation in graduating African Americans in
Mathematics and Statistics in 2011, 2014, and 2015. FVSU-CDEP has recruited and graduated
154 mathematicians, 54 chemists, and 24 biologists. Dr. Crumbly’s vision has prepared many
CDEP scholars to pursue careers as engineers and scientists working in industry and
governmental agencies.
In 1993, Dr. Crumbly implemented a 9th through 12th grade pre-college STEM pipeline
program called the Mathematics, Science, and Engineering Academy (M-SEA). Upon
completion of the 4 year M-SEA program, M-SEA scholars have the opportunity to follow one
of CDEP’s collegiate dual degree programs. Many have graduated with STEM degrees and
are now employed as engineers and scientists in STEM related industries.
Dr. Crumbly has also had a successful career as a researcher. In addition to his research at
Fort Valley State University, Dr. Crumbly has successfully completed research appointments
with the Tennessee Valley Authority, Oak Ridge National Laboratory, and Lawrence Livermore
National Laboratory. Additionally, he has conducted research for the U. S. Department of
Energy, the U. S. Environmental Protection Agency, and the Southern Education Foundation.
He has been recognized nationally for his creativity of introducing innovative programs and has
received numerous awards which include recognition by two Presidents: A letter of
commendation from President Ronald Reagan in 1988 for exemplary achievements as an
educator, researcher, and role model. In January of 2011, he received President Barack
Obama’s Presidential Award for Excellence in Science, Mathematics, and Engineering
Mentoring; other notable honors include Honorary Doctorate of Science presented by the
University of Arkansas in 2010; selected to President Barack Obama’s PCAST Working Group
on Science, Technology, Engineering, and Mathematics (STEM) Committee for Higher
Education in 2011; recipient of the Geological Society of America’s 2014 Bromery Award; and
became a Geological Society of America Fellow in 2015.
Crumbly has been married to his wife Dorothy for over 50 years; they have two sons, two
daughters, and six grandchildren.
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Field Trip Guide Lead:
Aditya Kar, Ph. D.
Associate Professor of Geology
and
Advisor to Dual Degree students of the Cooperative Developmental Energy Program
and
Director for the Center of STEM Excellence at FVSU
Fort Valley State University

Education
University of Oklahoma, Norman, Ok; Ph.D. Geology
Virginia Tech, Blacksburg, VA; M.S. Geology
Jadavpur University, India B.Sc. Geology with honors; minors in Physics and Math

Dr. Aditya Kar, Associate Professor, is the resident geoscientist at the Fort Valley State
University and responsible for teaching geology to the dual degree students enrolled: 1. In the
Cooperative Developmental Energy Program and 2. In the middle grades education students with
science concentration. He is twice post-tenured and has served the University as an instructor
and an associate professor. Dr. Kar has achieved success as a developer of innovative dual
degree curricula, a researcher, teacher, advisor and mentor.
He is a skilled grants person and has provided opportunities for students through funded
proposals, grants, cooperative agreements, memorandum of understandings, and internships.
He has been able to secure funds from diverse sources which include federal agencies such as
the National Science Foundation, National Aeronautics and Space Administration, Department
of Energy and private corporations such as Shell Oil Company and ExxonMobil. He has
successfully completed research appointments with the Georgia Tech’s Faculty Development
Program, and ran for 6 years Research Experiences for Undergraduates REU collaboratively at
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Georgia State In this capacity he has supervised research projects for over 25 students recruited
nationally.
For two consecutive summers Dr Kar was invited by the Shell Oil Company to serve as a
consultant to evaluate their summer internship programs and the new hire programs for the entire
North American continent.
Dr Kar has served the university in many capacities that includes chairing committees and
demonstrated leadership on committees at the department, college and the University levels;
drafted reports for committees, conducted surveys, developed innovative projects, and been an
active member of various and numerous committees. He has also provided leadership on behalf
of and achieved the cooperation of the department, college, or university for special efforts such
as hiring of administrators and faculty for the University, Outcomes Assessment Coordinator, and
the changing expectations for all faculty relative to the Charter Teacher Preparation Program.
NABG Student chapter was founded by Dr Kar in 1995 and since then he has served as
an advisor to student organization. Actively recruits students and participates in recruitment
activities either sponsored by the department, the college, or the university. Supports careeroriented activities in the classroom such as visits by the Youth Motivation Task Force team
members, etc.
In 1995, while still in graduate school Dr. Kar was recruited from his alma mater University
of Oklahoma to take charge of the geoscience part of the Cooperative Developmental Energy
Program (CDEP). CDEP is a science, technology, engineering, and mathematics (STEM)
program that addresses the nation’s under representation of minorities and women in the energy
industry and other STEM-dependent industries. Currently, the dual programs have been
expanded to include Pennsylvania State University, University of Arkansas, University of Nevada,
Las Vegas and the University of Texas at Austin. Combined, these dual degree programs have
graduated 40 minority geoscientists. Via CDEP, and with Dr. Kar’s own professional connections
and research activity has been brought FVSU students summer internship opportunities with the
public and private sectors of the energy industry. CDEP students have had the opportunity to
participate in international internships, research internships with major universities, national
laboratories, and high paying corporate internships that exceed $6,000 per month. Currently,
many CDEP graduates are employed in the energy industry as geoscientists, engineers, and
health physicists with some having starting salaries in the six-figure range.
CDEP’s high school outreach arm named “Mathematics, Science, and Engineering
Academy” (M-SEA) is a 4 summer program that begins with the 9th grade and continues through
the 12th grade. Dr Kar has been involved from almost the very beginning when the program was
started in 1993 and has developed a unique curriculum in geosciences for minority and female
high school students. Dr Kar’s dedicated service for social equality and access to education for
all has found its home in CDEP’s cause and have contributed significantly in making MSEA
unique as the only continuous pipeline program to graduate academically talented minorities in
the field of geosciences. As a result, one third of the geoscientists that are CDEP dual degree
graduates have started as a 9th grader with the MSEA program. Dr Kar has developed for the
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MSEA students’ geoscience curricula and hands-on activities for the classroom and the lab and
developed geologic field trips and written field guide books to visit Stone Mountain, Georgia and
Wichita Mountain, OK; the Grand Canyon, AZ and the Smithsonian Museum of Natural History
in Washington DC.
His advisement and mentorship are not just limited to the geoscience majors but touches
all CDEP students in the fields of mathematics, chemistry and biology who are pursuing dual
degrees in engineering and health physics. His passionate and great interest in all students’
academic welfare have significantly improved the 3-year graduation rate of the dual degree
participants at FVSU from 50% to nearly 100%. It is remarkable since the host institution’s 6 years
graduation rate is 6%! And so far, working with 3 CDEP students Dr Kar have navigated
graduation for these bright students in just 2 years from FVSU. These early graduations have
saved the program thousands of dollars in revenue.
In the decade (2001-2010), the United States has produced a dismal 539 earth scientists
according to NSF. As a result of this astonishingly low number, FVSU in its effort to create race
and gender parity in earth sciences, partnered with its dual degree universities in geosciences,
namely University of Oklahoma, University of Texas, Austin, and Penn State University has
graduated approximately 3% of all black earth scientists in the nation and Dr. Kar has been an
instrumental factor in this national success and for making FVSU a national player for producing
high quality African American geoscientists.
During his tenure at Fort Valley State Dr. Kar has received many honors and awards. The
following acknowledges some of his notable recognitions.
He was invited and delivered the Key Note Speech at the Conference: Strengthening
Geoscience Competency for HBCU Pre-Service Teachers at Tennessee State Univ. (Feb2,
17).
Invited and presented at Pan-African Approaches to Teaching Geoscience at Morehouse
College, Atlanta, GA. (Sum 2017).
HONORS / AWARDS
Outstanding Mentor Award: For 18 years of exceptional commitment to mentoring CDEP
scholars and for exemplary dedication to ensuring their successful pursuit of academic and
professional excellence,
Awarded by CDEP, FVSU. (Feb. 26, 2017).
eCore Hero Award: for going the extra mile to help online students; Awarded by Univ System
of Georgia’s eCore, Annual Mtg., (Sp17).
He has been: featured in Black Issues in Higher Education, “South Asian Scholars:
Emerging from the Shadows of Academe,” Faculty-Employee of the Month, has earned the
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highest rating for faculty evaluation multiple times, invited to serve as a judge for the
American Association of Petroleum Geologist Annual Conference and for Georgia’s Science
Olympics. He was awarded by the University System of Georgia to participate and travel in South
Africa and Zimbabwe as a part of Faculty Development Seminar titled, “Culture, Democracy,
Environmental Protection and Economic Development in Southern Africa: South Africa and
Zimbabwe.”
Dr Kar is an avid hiker and enjoys times traveling and camping both domestically and
internationally. He has traveled through 36 states in the United States including Alaska and
Hawaii. He has also travelled to 15 countries in 4 continents. He is fluent in 3 languages and has
great communication and interpersonal skills. He brings these talents and his passion for travel
and multiculturalism to his young students through his advising and mentorship.
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2017 Conference Presenters’ Abstracts
AbdelHameid, Danya1 and Jeremy Bassis2 (College of William and Mary1, University of
Michigan, Ann Arbor2)
A Laboratory-Scale Analogue Model to Probe Ice Sheet Grounding Line Dynamics
Uncertainty in sea level rise centers on the potential mass loss from the Greenland Ice Sheet
(GIS) and West Antarctic Ice Sheet (WAIS). Large ice sheets, such as the GIS and WAIS, flow
and spread out onto the adjacent ocean, becoming thinner in the direction of flow and eventually
detaching at the grounding line — the point at which ice sheet thickness is sufficiently small
enough to allow for flotation and detachment of the ice sheet from the underlying bedrock. The
grounding line can retreat or advance along the bedrock profile of an ice sheet in response to
melting (from the base or surface) of the ice sheet and accumulation via snowfall on the ice sheet
surface. Changes in the position of the grounding line are crucial to the stability of an ice sheet.
Much research into grounding line dynamics has been observational or numerical and few efforts
have used physical analogue models. Simple, physical analogue models may have the potential
to improve our understanding of the fundamental dynamics of grounding lines under idealized,
more generalized conditions (i.e. not tied to a specific glaciological regime). Here, we describe a
laboratory scale analogue model to examine grounding line dynamics. Our model is typified by a
viscous fluid, dispersed on an angled ramp into an inviscid, denser fluid. Using a commercially
available digital camera, we are able to measure strain and strain rates and compare our
measurements to simple numerical and analytical models. Further, our model can be used as an
educational tool to provide an interactive demonstration of glacier flow and grounding line
dynamics to elementary and middle school students.
Abdelsalam, Mohamed G. (see Alemu, Tadesse B.)
Abdelsalam, Mohamed G. (see Ilesanmi, Olufeyisayo)
Abdelsalam, Mohamed G. (See Kolawole, Folarin)
Abdelsalam, Mohamed G. (see Nyalugwe, Victor)
Aboaba, Olanrewaju ‘Lanre’ and Christopher L. Liner (University of Arkansas)
Seismic Expression of Mississippian Epigene Karst Reservoirs in Osage County, Oklahoma
Four seismic surveys with different survey geometries were merged into a new survey volume to
achieve a seamless seismic interpretation for characterization of karst reservoirs. Precise vertical
alignment was enforced on a prominent lower Penn carbonate reflector at a specific
inline/crossline location. Away from this tie point, we observed progressive mismatch up to 20 ms
due to variation in original processing of each survey. Specifically, statics and datuming are
thought to be the cause of lateral misfit. The merged data was re-binned to the smallest bin size
in any of the merged surveys (66 x 66 ft). A continuous seismic reflection near the
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Mississippian/Pennsylvanian unconformity was mapped throughout the merged volume. This
unconformity has an irregular karst topography, with the presence of karst features such as
diagenetically altered limestone, sinkholes and collapse structures. These epigene karst features
were formed during periods when the surface was subaerially exposed, eroded and underwent
dissolution by the action of aggressively acidic meteoric water. Diagenetically altered limestone
(commonly called ‘chat’) is characterized by low acoustic impedance, low resistivity on well logs
and display strong negative amplitude on seismic data. The unconformity time structure map
reveals that the structure follows regional dip rising to the east of the merged survey, with local
dip reversals and closed structures due to the presence of residual hills which may be possible
karst towers. Seismic attribute analysis indicates that distribution of ‘chat’ does not conform to
structure, showing a stratigraphic component in the study area. Importance of the current work
lies in understanding and delineating ‘chat’ zones that may serve as potential hydrocarbon
reservoirs and identifying potential drilling hazards related to collapse zones.
Achang, Mercy (Oklahoma State University)
Investigating Pore Size Distribution on Crushed and Core Plug Shale Samples Using Nuclear
Magnetic Resonance (NMR)
Recent production from shale oil and gas reservoirs has motivated several operators to invest in
shale. For proper estimation of oil and gas resources, reserves and reservoir modeling, it is
important to accurately characterize the porosity, permeability, and saturation of the shale.
Nuclear Magnetic Resonance (NMR) measurement to estimate porosity, pore size distribution, is
done on core plugs whether they are from conventional or unconventional reservoirs. The
objective of this study is to investigate the relationship between porosity, pore size distribution in
crushed and plug shale samples. Shale samples are crushed to particle size 1.0 -1.4 mm and a
rectangular plug is also cut. The NMR response of crushed and plug samples is measured before
and after saturation. Results show a bimodal distribution of pores in both the plug and crushed
shale samples, however, the porosity from the crushed samples is greater than that from the core
plug samples. The porosity is highest in crushed samples with smallest particle sizes and these
results corroborate with porosity results of crushed shale obtained with the helium porosimeter.
Our results suggest that an increase in surface area in crushed shale brings more pores to the
surface and they become completely flipped over when the radio frequency is momentarily
applied to the sample. More pores fluids gain enough energy to transition from one spin energy
level to the other and this translates to larger pore size distribution and porosity. This new finding
will help us refine our porosity estimation in shale and enable us better estimate oil, and gas in
place and water saturation in the shale reservoir.
Adkins-Chatfield, Terry Adrian (see Kar, Aditya)
Agana, Ayure-Inga Mark A. (University of Arkansas)
Why Did Pioneering Local Governments Adopt Sustainability Plans: An Analysis of Policy
Innovation Using Geographic Information Systems
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Despite the widely acclaimed organic fitness of the local scale for sustainability action, not all
local governments have taken up sustainability initiatives. It will therefore be important to examine
and understand why some local governments took the lead in adopting local sustainability plans
whiles other have lagged. This question is related to the larger public policy question of policy
innovation – how new policies come to be adopted in a political system? Two strands of answers
have often been given to this question. The first strand is policy diffusion – intergovernmental
relations and effects – and the second is the internal determinants strand – political, economic
and social characteristics of the political system. This paper tests local governments’
sustainability policy innovation using Geographic Information Systems (GIS). In terms of policy
diffusion, a nearest neighbor analysis is carried out to learn if the distribution of local sustainability
action plans across the United States are clustered; signaling innovation based on proximity. The
variable of the internal determinants strand of policy innovation for the study include; population
size, levels of income, city form of government, and political orientation. The data for the study
are the 2010 sustainability survey of the International City/County Management Association
(ICMA); the ICMA’s 2011 municipal form of government survey data and the county level U.S.
presidential election results for 2008, 2012 and 2016.
Akintomide, Akinbobola and Nancye H. Dawers (Tulane University)
Recent Fault Activity in Southeastern Louisiana: A Continuation of Miocene Growth Activity
The aim of this study is to understand the kinematics of faulting during the Quaternary period in
southeastern Louisiana. The study area, Terrebonne Trough, is a Miocene salt withdrawal basin
that is bounded by growth faults on it northern boundary and counter regional growth faults,
together with salt structures, on its southern boundary. Previous studies in the area based on 2d
seismic reflection profiles interpreted faults as striking east-west. However, a more complex fault
architecture is interpreted based on a 3D seismic volume and well logs. Three main faults, the
northwest striking Lake Boudreaux fault, and east-west striking Montegut and Isle de Jean
Charles faults, all show displacement that extends to the surface of the 3D seismic volume. The
Lake Boudreaux fault demarcates mash from an open lake on it downthrown block, whereas the
Isle de Charles fault bounds the Madison Bay subsidence hot spot on the downthrown block from
marsh on the upthrown block. Well log correlation using 11+ well markers indicate stratigraphic
growth across these faults at depths shallower than 2000 ft. This shallow depth range consists of
Pleistocene sediments. Smaller faults near the margins of the 3d volume appear to relate to
nearby salt stocks, Bully Camp and Lake Barre. Our preliminary work to date suggests both salt
and fault activity continued at least into the latest Pleistocene.
Akumu, Clement (see Henry, Javar)
Alcendor, Ralph (see Dawes, Craig)
Alemu, Tadesse B., Jennifer D. Page2, Mohamed G. Abdelsalam1, and Balemwal Atnafu3
(Oklahoma State University1, US Gypsum Company2, Addis Ababa University3)
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The Ethiopian Plateau: Uplift, River Incision and Stratigraphic Controls on Morpho-Tectonic
Evolution; A Case Study in the Gorge of the Nile, Blue Nile Basin
This work presents a review of the current state of knowledge on the origin, rate and style of uplift
in the Ethiopian Plateau with emphasis on the Gorge of the Nile based on new results from remote
sensing and field studies designed to substantiate possible stratigraphic controls on river incision.
The plateau provides an exceptional opportunity to examine uplift history of an extensional
setting. It is within the reach of the influence of the East African Rift System, and hence, is affected
by the Cenozoic tectono-magmatic episodes that have resulted in uplift, rifting and diking.
Regional mantle plume-related uplift, later extensional processes within the Afar Depression, the
Main Ethiopian Rift and South Ethiopian Rift and widespread but episodic shield volcanism all
contributed towards accelerated uplift, which in turn resulted in widespread erosion and deep
incision of the Plateau. These processes thus, gave rise to the present day geomorphologic setup
of Ethiopia and forms the basis for classification of the landscape into NW and SE Ethiopian
Plateau separated by the different segments of the Ethiopian Rift. There exists an ongoing debate
about the timing and rate of uplift - an important issue that has implications not only to past climate
change and hominid evolution but also future tectonic and climatic scenarios.
We also report here a detailed case study aimed at understanding the evolution of the SW-flowing
segment of the Gorge of the Nile and stratigraphic controls on its incision history. The Gorge of
the Nile is part of the NW Ethiopian Plateau where much of the study on uplift history of the
Ethiopian Plateau is conducted, and where the Blue Nile River carved ~1500 m deep canyon
exposing ~1100 m thick Mesozoic sedimentary section overlain by ~400 m thick Cenozoic flood
basalt. Studies have shown that the Blue Nile incision started ~30 Ma with significant increase in
the incision rate at ~10 and ~6 Ma, possibly due to pulsed plateau uplift associated with the
dynamics of the Afar mantle plume. Multiple factors, such as base-level adjustment to uplift and
distribution of shield volcanoes, pre-existing structure and stratigraphic setup are known to control
river incision. Our results show: (1) During its incision, the Blue Nile at the Gorge of the Nile
maintained a uniform increase in width, except when incising through the upper part of the flood
basalts, the lower part of the Mesozoic sedimentary section, and the lowermost part of the
sedimentary section. Generally, the river widened by ~30 m per 1 m depth with the exceptions of
an increase in the upper part of the flood basalt to 50 m per 1 m depth and the shale formation
to 70 m per 1 m depth. Conversely, this decreased to 10 m per 1 m depth in the sandstone
formation. (2) The river maintained a NW asymmetrical channel throughout its incision history
until it reached the sandstone formation where the river’s channel became either symmetrical or
slightly asymmetrical to the NW or SE. The NW asymmetry might be due to rift-flank uplift of the
Main Ethiopian Rift. (3) Between 30 and 10 Ma, 10 and 6 Ma, and 6 Ma-present; which
corresponds to the period characterized by slow, moderate and high incision rate, the river incised
for ~700 m, 200 m and 600 m, respectively.
Allen, Jordan, Scott Denning and Jill Baron (Colorado State University)
Effects of Long-term Nitrogen Fertilization On Forest Soil Respiration In A Sub-alpine
Ecosystem In Rocky Mountain National Park
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Rocky Mountain National Park receives substantial nitrogen deposition when upslope winds carry
polluted air westward from urban and agricultural sources on the Great Plains. This may stimulate
plant uptake and microbial activity through fertilization. To study the effects of long-term nitrogen
fertilization on soil respiration, we took advantage of an ongoing 18-year field nitrogen
amendment study in Rocky Mountain National Park. We compared soil CO 2 respiration from
fertilized forest plots with CO2 respiration from forests that receive only ambient nitrogen
deposition 2013 growing season. Soil moisture, temperature, and respiration rates were
measured in each 30 x 30 m plots. Results were then compared with output from a simple landatmosphere interaction model with nitrogen response equations.
Ammon, Charles (see Guandique, Jonathan)
Ashley, Gail M. (see Garrett, Kevin)
Astiz, Luciana (see Smith, Dena)
Atekwana, Estella A. (see Kolawole, Folarin)
Atekwana, Estella A. (see Nyalugwe, Victor)
Atnufu, Balemwal (see Alemu, Tadesse B.)
Avant, David M. (see Moses, Dominique S.)
Banfield, Jevon (see Kar, Aditya)
Banks, Shannon L. and Karla Hubbard (Oberlin College)
Developing the Micrite Envelope: Patterns of Microboring Intensity Across Depth and Geographic
Location
Microboring organisms create a network that penetrates the outer surface of carbonate grains
and results in a micrite envelope as grains/shells go through diagenesis. Borings are created by
photosynthetic microbes (e.g., algae and bacteria) or non-photosynthetic microbes (e.g., fungus)
and normally extend less than 1mm into a carbonate surface. The intensity of boring, as well as
the community of boring organisms, has been shown to decline with water depth, which is
primarily a light-intensity signature. The character of the micrite envelope on fossils and
carbonate grains is therefore a useful paleoenvironmental indicator. However, more nuanced
information about environments may be available from this signature. This study examines the
timing of trace development and compares boring intensity between experimentally deployed
bivalves in the Bahamas and Gulf of Mexico. Four species of bivalve were sewn into mesh bags
and deployed on the sea floor in the Bahamas and GOM in 1993 and collected in 1995, 2001,
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and 2006. The same was done in a variety of depositional environments in the Gulf of Mexico
and collected over the same time intervals for 2yr, 8yr, and 12yr time cohorts. Recovered shells
were epoxy impregnated under vacuum to fill the microbial traces. The shells were then cut
perpendicular to the surface and etched to reveal depth and density of boring into the shells.
Replicate photomicrographs were taken under SEM along the interior surface of each shell.
Intensity and depth of boring were tallied by point-counting five micron panels from surface to 50
microns deep into the shell. The results of this study show that boring intensity in the surface 510 microns is high in the first two years, but continues to rise in intensity and depth into the shell
over the course of 8 to 12 years at most water depths and in most environments. However, in the
Bahamas, the zone of heavily bored shell surface (percent of edge bored at or near 100%) was
reached in less time than shells in the Gulf of Mexico at similar water depths. Also, Gulf of Mexico
shells in water depths below 100m were rarely bored at all despite their presumed availability to
fungal borers. In the Bahamas, shells developed bored surfaces even to depths of 300m over
similar time periods.
Baron, Jill (see Allen, Jordan)
Bailey, Claire H., Richard Langford, and Kate Giles (University of Texas at El Paso)
Filling “The Hat” Proto-Drop-in Basin; Jurassic Salt Wash Member of the Morrison Formation
Gypsum Valley, Colorado
The Hat syncline is a salt withdrawal structure that formed as part of a drop-in basin on the crest
of the Gypsum Valley (GV) salt diapir during deposition of the fluvial Salt Wash Member of the
Jurassic Morrison Formation. The syncline is 10 km long and 4km wide. The objectives of this
study are to understand the timing of syncline subsidence and how this influenced the
stratigraphic architecture of the Salt Wash Member that filled the drop-in basin. This study uses
sedimentologic and stratigraphic data collected from four composite and twenty partial measured
stratigraphic sections and panoramic photos to document the distribution of lithofacies, fluvial
architecture, and stacking patterns of the Salt Wash fluvial system to understand the
syndepositional subsidence history at The Hat.
The exposed remnant of the Hat syncline is 1.75 km wide and 0.8 km long with an axis oriented
to the north-northwest, oblique to the NW-SE axis of the elongate GV salt wall. The Salt Wash
Member thins from 201 m in the axis of the syncline to 46 m at the Chinle Salt Horn on the distal
flank of the syncline indicating syndepositional growth of the syncline. However, the underlying
marine Jurassic Summerville Formation does not measurably thicken across the syncline nor
does it pinch out against the limbs of the syncline indicating the syncline subsidence post-dates
deposition of the Summerville. The Salt Wash Member can be divided into 17 units based on
changes in lithofacies associations from braided channel fill, meandering channel fill, and
floodplain. The basal unit is dominantly braided amalgamated sandstone channel fill that is 19
meters in the axis of the syncline and thins to 10 meters on the margin of the Chinle Salt Horn.
The braided channel fill consists of fine to medium grained sandstones that are trough and ripple
cross-stratified, laminated, with moderate bioturbation. Above the braided channel fill are
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alternating beds of reddish brown to greenish gray siltstones and crevasse splay channels
associated with floodplain facies. Crevasse splay channels consist of fine-grained sandstones
that are 1-5 m thick, ripple cross-stratified to laminated, and heavily to moderately bioturbated.
Floodplain facies are much thicker within the axis of the syncline, 30 m as opposed to 5-10m on
the Chinle Salt Horn. Above the floodplain facies are isolated meandering channel fills that are 5
to 13 meters thick. Meandering channel fills typically are fine to medium in grain size with
laminated and trough cross-stratified sandstones. These meandering channels onlap and pinch
out onto the floodplain facies and basal braided channel fill. The depositional trends of the Salt
Wash Member document a distinct event of subsidence associated with the formation of the Hat
Drop-in basin. The formation of the Drop-in basin may be due to either salt dissolution or salt
migration to the southeast, along the axis of the diapir or a combination of both processes.
Bassis, Jeremy (see AbdelHameid, Danya)
Bellaflores-Mejia, Nicole (Dawes, Craig)
Bly, Tom (see Lawson, Darrius)
Bly, Tom (see Nelson, Shakarah)
Bly, Tom (see Solomon, Danelle)
Brandt, Katerina (see Visaggi, Christy C.)
Bode, Ibukun, Chi Zhang, and Michael G. Grammer (Oklahoma State University)
Petrophysical Rock Typing in Unconventional Carbonate Mudrock Reservoirs: A Case Study
from the Mississippian-aged Carbonate Mudrocks of the Southern Mid-Continent
Reservoir quality and petrophysical properties are variable in unconventional carbonate
reservoirs due to complex facies distribution, diagenetic trends and structural settings that result
in inconsistent production and drilling success rates. This heterogeneity and associated
challenges necessitate an integrated reservoir model and petrophysical rock typing workflow that
incorporates multiple datasets, including pore scale features, to predict the distribution of
reservoir facies. In carbonate mudrocks, pores are predominantly micro- to nanopores, with
highly irregular internal pore architecture due to mineralization in the pore throats; this may further
reduce the correlation between porosity and permeability. Thus, there is a need to develop
proxies and analytical techniques to characterize pore systems in carbonate rocks adequately.
This study evaluates the relationships between pore architecture, rock fabric, permeability, fluid
saturation, and nuclear magnetic response (NMR) response in carbonate mudrocks. NMR
transverse relaxation times (T2) and T2-cutoff provide direct information on porosity, pore size
distribution, and permeability; Consequently, rock fabric — the spatial arrangement and
orientation of grains and pores — has an implication on T2 distribution, making NMR particularly
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useful in the multimodal pore systems of conventional carbonate rocks. Therefore, NMR
response will be integrated with optical microscopy, scanning electron microscopy (SEM), and
micro-computer tomography (micro-CT) imaging to enhance predictability of reservoir facies
within the current dataset.
This project analyzes cores and obtains data from texturally and diagenetically distinct facies
from Mississippian-aged unconventional carbonate reservoirs in the Anadarko Basin of northern
Oklahoma and south-central Kansas. To date, work on ‘Mississippian Limestone’ cores have
classified the unit into petrophysically-significant facies groups defined by distinct porosity permeability relationships, facies, and dominant pore types. In general, T2 curves in these facies
groups show up to three peaks: varying by facies and attendant pore types. Fabrics with minimal
solution enhancement or cementation show T 2 curves with the lowest amplitudes and shorter
relaxation times. Integrating petrophysical properties such as porosity, permeability, NMR
response and T2-cutoff with qualitative properties such as facies, dominant pore types, pore-size
distribution and microporosity will enhance the predictability of permeability and highlight the
importance of utilizing a geological-petrophysical approach in carbonate pore-system
characterization.
Brown, Cameron (see Kar, Aditya)
Brugler, Mercer R. (see Dawes, Craig)
Burdick, Scott (see Guandique, Jonathan)
Buckle-Mitchell, Nicollette (see Oromeng, Kopo)
Burkholder, Brenner (see Visaggi, Christy C.)
Bush, Mark (see Michell, Nicollette D.)
Bush, Mark (see Oromeng, Kopo)
Bulter, Erin (see Visaggi, Christy C.)
Campisano, Christopher J. (see Davis, David)
Cano, Antonio (see Visaggi, Christy C.)
Castillo, Andrew (see Visaggi, Christy C.)
Catching, R.D.1, Janis L. Hernandez2, Robert R. Sickler1, M.R. Goldman1, Joanne H. Chan1,
and Coyn J. Criley1 (US Geological Survey1, California Geological Survey2)
Fault-Zone Exploration in Highly Urbanized Settings Using Guided Waves: An Example from the
Raymond Fault, Los Angeles, California
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Locating faults in the near-surface beneath highly urbanized settings is challenging because
urbanization obscures geomorphic evidence of the faults in relatively short time periods. Yet,
urban faults can represent major hazards because they directly underlie large populations. Such
is the case along the western Raymond Fault in Los Angeles, where it steps over to the Hollywood
Fault. It is important to identify the main and auxiliary traces that may underlie homes and
buildings. Paleoseismic trenching and other invasive techniques offer the clearest evidence of
faulting, but long trenches cannot be economically excavated in highly urbanized areas or zones
where faulting is widely distributed, such as fault step overs. In May 2016, we used an alternative,
non-invasive approach to locate faults between the Raymond and Hollywood faults. This
technique involves using peak ground velocities (PGV) measured from guided-wave energy
generated within a known fault trace, as recently done elsewhere (Catching et al., 2013). From a
known site (from trenching) of the Raymond Fault, we used an accelerated weight drop to input
seismic energy into the fault zone. The seismic energy was recorded by seismic arrays located
about 400 to 700 m from the source and aligned approximately perpendicular to the expected
trend of the Raymond Fault. Although the area was bisected by a four-lane highway and
numerous busy streets, our recorded seismic energy was largely noise free as a result of stacking
more than 200 shots. We observed four distinct zones of high PGV values along the array, none
of which coincided with roadways or other local noise sources. Instead, these zones of high PGV
coincided with fault traces inferred from geologic mapping, borings, and pre-urbanization (1923;
1928) aerial photos. We find that the guided-wave PGV method is highly effective in locating
faults in both urban and rural areas.
Chan, Joanne H. (see Catching, R.D.)
Chang, Michelle (see Visaggi, Christy C.)
Clarke, Jessica (Fort Valley State University)
Sorption of Benzobicyclon in Soils of Rice Growing Regions of Arkansas
Arkansas is the United States’ leading rice producer, accounting for over 50% of the rice
produced in 2014. Over 40 counties in Arkansas cumulatively grow approximately 1.2 million
acres of rice a year. Rice production contributes $4 billion annually to the state’s economy while
employing over 25,000 Arkansans.
Common weeds in rice production systems develop resistance to available herbicides over time.
Reduced yields due to the new resistance of weeds has prompted the U.S. release of
benzobicyclon, a rice herbicide that has been used for decades in Asia. Benzobicyclon is not yet
available to consumers in Arkansas and is under review by the EPA. Little is known about the
fate and transport of benzobicyclon in Arkansas agricultural systems.
The objective of this study is to use batch equilibration experiments to examine benzobicyclon
and benzobicyclon hydrolysate (BH) sorption in soils with varying properties used to grow rice in
Arkansas. The broad question addressed over the course of this experiment is, “Will the
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recommended use of benzobicyclon, a new rice herbicide, be uniform across the agricultural
lands of Arkansas or will the recommendation vary according to soil properties?” Specifically,
research determined how soil properties influence the sorption characteristics of benzobicyclon
hydrolysate (BH), the active metabolite.
Criley, Coyn J. (see Catching, R.D.)
Davis, David, Daniel M. Decocampo, and Christopher J. Campisano (Georgia State University)
A Mineralogical Analysis of HSPDP Core Samples from the Northern Awash: Record of an East
African Paleolake from the Pliocene Hadar Formation, Ethiopia
The Northern Awash Valley is located in the southwestern portion of the Afar Depression in
Ethiopia. During the 2014 field season, two core sites were drilled as part of the Hominin Sites
and Paleolakes Drilling Project, recovering a total of ~600 m of sediment from both localities
(NAO and NAW). Mineralogical analyses of the bulk sediments and clays in the Hadar formation
have helped to begin constructing a more complete picture of the paleoenvironmental conditions
of the Northern Awash during the Pliocene. The two sites are about 3 kilometers apart and likely
were in the same paleolake basin. Most of the minerals in the core samples are detrital, save for
calcite, Mg-calcite, gypsum, pyrite, and a few zeolites. The detrital mineralogy suggests relatively
fresher water conditions in the Pliocene, compared to the modern. 060 analyses of the clays in
NAW/NAO show dominantly Al-rich dioctahedral clays, an indication that the lake water did not
become highly saline and alkaline during its evaporation. Many NAO core samples contain
gypsum, and so far, no pyrite. NAW, on the other hand, contains both pyrite and gypsum. The
pyrite in NAW is mostly at the bottom of the core, whereas, the gypsum is intermittent throughout
the core and much more sparse toward the bottom. This suggests that the two sites within the
paleolake experienced different post-depositional redox conditions. It may be that NAO was in a
more shallow part of the lake and NAW was in the deeper section. These data are contributing
to our understanding of Pliocene salinity/alkalinity as well as the sulfur cycling in the Hadar
Formation paleolake.
Dawers, Nancye H. (see Akintomide, Akinbobola)
Dawes, Craig1; Bellaflores-Meija, Nicole1; Joseph, Colin1; Martin, Juanita1; Moaleman, Sheila1;
Paul, Lysna1; Alcendor, Ralph1, Voza, Tatiana1; Hickerson, Emma2; Nuttall, Marissa2; Opresko,
Dennis3; Brugler, Mercer, R 1,3,4 (1NYC College of Technology (CUNY), 2Flower Garden Banks
National Marine Sanctuary, 3Smithsonian Institution National Museum of Natural History,
4American Museum of Natural History, Sackler Institute for Comparative Genomics)
Molecular Characterization of Mesophotic Black Corals (Antipatharians) from the Flower
Garden Banks National Marine Sanctuary (NW Gulf of Mexico)
Black Corals (Cnidaria: Anthozoa: Hexacorallia: Antipatharia) are cosmopolitan in the world’s
oceans and live as deep as 8900 meters. To date, 7 families, 42 genera, and 247 species have
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been described. We recently participated in a research expedition (Stetson Mesophotic
Monitoring Cruise) aboard the Research Vessel Manta to the Flower Garden Banks National
Marine Sanctuary in the Gulf of Mexico. The primary purpose was to utilize the ROV Mohawk to
conduct video and collection- based surveys immediately outside of the sanctuary. These data
were used to support a recent proposal to expand the sanctuary to protect critical habitats for
recreationally and commercially important fish and 15 threatened or endangered species of
whales, sea turtles, and corals. We also surveyed banks within the sanctuary for Acanthopathes
thyoides and Elatopathes abietina, as well as undescribed species. Acanthopathes and
Elatopathes are currently classified in the same family base on morphology; however, they do
not group together in a molecular phylogeny. These species are considered ‘wandering taxa’ as
they change positions depending on the gene (mitochondrial v. nuclear) or algorithm (Parsimony
v. Likelihood v. Bayesian) used to build the phylogeny. We successfully collected two A. thyoides
and six E. abietina. Elucidating intraspecific variability within these taxa, or closely related cryptic
species, could potentially stabilize their phylogenetic position. To create an inventory of all
species collected, we are sequencing three mitochondrial intergenic regions (igrN, igrW, igrC)
and three nuclear genes (18S, 28S, ITS2). Novel sequence data will be incorporated into the
latest antipatharian phylogeny presented in Brugler et. al. (2013).
Deocampo, Daniel M. (see Davis, David)
Demming, Scott (see Allen, Jordan)
Dennis, Peter-jon O. (see Kar, Aditya)
Dugan, Brandon (see LongJohn, Tamunoisoala)
Ebrahimi, Pouyan and Javier Vilcáez (Oklahoma State University)
Fate of Barium in Unconventional Wastewater Disposal through Dolomite Rocks
This research aimed to elucidate the effect of brine salinity and guar gum on the mobility of Ba
through dolomite rocks at conditions (high temperature and high pressure) relevant to
unconventional oil and gas (UOG) wastewater disposal in deep dolomite saline aquifers. Guar
gum represents the most important organic additive used in viscosified fracturing fluids, and Ba
constitutes the most common and abundant heavy metal found in UOG wastewater. Batch
experiments conducted using powdered dolomite rocks (500-600 µm particle size) revealed that
Ba sorption on dolomite considerably decreases with increasing brine salinity (0-180,000 mgNaCl/L) and that alkaline pH levels that result from the dissolution of dolomite promotes the
sorption of Ba on dolomite. The effect of guar gum (50 mg/L) on Ba sorption on dolomite is
negligible compared to the effect of brine salinity. Core-flooding experiments conducted using
tight natural (6.5-8.6% porosity and 0.06-0.3 mD permeability) and synthetic (25-29.6% porosity
and 9.6-13.7 mD permeability) dolomite core plugs indicates that contrary to freshwater systems
where guar gum can act as a sorbing phase for heavy metals facilitating their transport, guar gum
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at brine salinity levels relevant to UOG wastewater disposal in deep dolomite saline aquifers, has
a negligible effect on transport of Ba through dolomite rocks.
Elliott, W.C. (see Moses, Dominique S.)
Ellis, Raquel (see Kar, Aditya)
Fadeyi, Kofoworola ‘Kofo’ O. (University of Texas – El Paso)
Enhanced Phosphorus Use in Agriculture Land: Framework for Phosphorus Recapture,
Recycle and Reuse
Phosphorus (P) a non-renewable resource which is the main agent used in agricultural fertilizer
is becoming more scarce to mine due to the high demand for global food production in recent
years.
Phosphorus (P) in fertilizers has been used to lift the fertility level of poor soils globally in order
to meet global food demand although this has been revolutionary over the past 60 years it has
increased the need for alternative ways to efficiently use fertilizer (P) Phosphorus and the
recycling of Phosphorus in agricultural runoff, soils and animal waste. A large fraction of
phosphorus that is mined becomes agronomically inactive due to over application on agricultural
fields, unsuitable for recycling due to contamination, fixation, dilution and polluting agents of
surface water. Once high quality phosphate rock from reserves are depleted too little Phosphorus
will become available for fertilizers and soils for food production forcing us to think of alternative
ways to apply and use Phosphorus and finding alternative nutrients.
This research focuses on the application of Phosphorus in agricultural fields that can be
considerably smaller by refining fertilizer application amounts and techniques, optimizing land
use, adjust livestock diets and more importantly fine-tuning crop concentrations to accessible
land use.
Such improved measures is expected to reduce the use of phosphorus in agriculture while
maintaining adequate crop yields, minimizing environmental impacts on phosphorus in canals,
rivers and oceans due to over application of fertilizer.
With the largest two flow of lost phosphorus coming from agricultural erosion/runoff and animal
waste, agricultural runoff has the highest volumetric flow rate but a low (P) concentration while
animal waste has the lowest volumetric rate but a high (P) concentration.
There is an obvious need for sustainable policies, more research and strategic framework to
develop renewable Phosphorus fertilizer systems for agricultural purposes and farmers, which is
what this study entails to do.
Falzone, Christian Jabril (University of Arkansas)
Seismic Imaging of Shallow Fractures, Susquehanna Shale Hills CZO
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Studies on the critical zone are advantageous in understanding how dissimilarities may influence
life-sustaining habitats. The Shale Hills CZO’s recent studies about the critical zone relates
chemical and biological processes with fractures formed within the bedrock. Fractures could play
an influential role in ultimately affecting populations of plants, animals, or even humans from biotic
and chemical effects. Based off borehole data in the CZO, the depth of fractures extends to about
eight-meters along the valley floor and the south-facing slope. Borehole data from the South
Ridge shows fracture depth of almost thirty meters. To assess whether or not seismic P-wave
velocities can be useful in mapping the depth extent of fractures, shallow seismic refraction
profiles were surveyed nearby boreholes where fracture density is known from optical televiewer
logs. The previous study found a correlation between the thickness of a zone with intermediate
P-wave velocities and the depth of fractures in the subsurface; in this study, no such correlation
was found. Along the portions of the South Ridge and valley floor, data suggests similar
subsurface layering as in the valley and along the south-facing slope regardless of the depth
extent of fractures.
Gallery, Rachel (see Kariuki, Sudan)
Garrett, Kevin and Gail M. Ashley (Rutgers University)
Multi-proxy Reconstuction of a ~1.3 Ma Freshwater Wetland, Olduvai Gorge, Tanzania
This study presents a high resolution reconstruction of a ~1.3 Ma paleowetland in Olduvai Gorge,
Tanzania, based on facies architecture, composition, clay mineralogy, grain size, stable isotopes,
and biological remains (diatoms and phytoliths). It would have provided a useful source of both
food and water for the two species of hominin found in Olduvai at this time – Homo erectus and
Paranthropus boisei. Outcrops of a siliceous silt/carbonate packet were mapped over a distance
of 1.5 km and exposed in ten 1-3 m trenches. Five facies are identified and form the stratotype:
sandy silt, siliceous earthy silt, carbonate, waxy sandy silt, and brown silty clay. The environment
of deposition was a wetland with localized distributary channels formed at the distal end of a
fluvial plain and margin of a saline-alkaline playa lake. The sequence starts with a terminal splay
delta deposit or playa lake margin sands. A wetland sequence overlies this sandy silt and consists
of a siliceous earthy silt (and local brown silty clay deposits) and an overlying carbonate.
Phytoliths and diatoms record a biologically rich freshwater environment. The carbonate contains
freshwater fossils and has a stable isotope signature reflecting meteoric source water. The
sequence is capped with waxy sandy silts deposited as the playa lake expanded and drowned
the wetland. The sequence records the effects of a rising water table related to more positive
water budget (dry to wet portion of a Milankovitch precession cycle). This wetland was a
persistent source of freshwater on the landscape for thousands of years.
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Gebremichael, Esayas (Western Michigan University)
Impact of Groundwater Intensive Land Reclamation Projects on Land Deformation in Western
Nile Delta Using Radar Interferometry
Having a small tract of agricultural land (4% of total area) and facing an exploding population
growth, the government of Egypt embarked on land reclamation projects to meet these demands.
The western Nile Delta region and surroundings (area: 14,618 Km 2) is at the forefront of the land
reclamation project. The reclaimed land in this region for the year interval 2003-2012 amounts to
2100 Km2. The groundwater extraction rate (mostly for agricultural purposes) has also risen
exponentially since the past 3 decades in the region (1985: 4.6 x 10 8 m3/yr; 2001: 1.37 x 109
m3/yr; 2010: 1.9 x 109 m3/yr). We primarily investigated the impact of groundwater extraction on
the land deformation phenomenon on western Nile Delta using persistent scatterer interferometry
method. For this purpose, we used a stack of 26 Envisat Advanced Synthetic Aperture Radar
scenes, referenced with a stable GPS station in Alexandria (2001-2008), for the time duration
2004-2010.The output of the interferometric analysis was correlated with other datasets
(temporal groundwater extraction rates, temporal groundwater level changes, Landsat imagery
etc.) in search for causal effects. Our investigation revealed that high groundwater extraction
induced compaction is the possible leading cause of subsidence in the region. Other minor
possible factors for the observed deformation include natural compaction of the Holocene (recent)
sediments and, to a lesser degree, oxidation of peat and other organic deposits. In summary, our
result shows that: (a) up to 6 mm/yr subsidence rates were observed on the western fringes of
the Nile Delta and the oasis of Wadi El Natrun (in Beheira governate) where groundwater driven
intensive agricultural activities (year 2004: 6.13 x 10 8 m3 used for irrigation in the governate) are
underway. (b) areas in the newly reclaimed agricultural and industrial areas (mainly near El-Sadat
city) in Menoufia governate that heavily rely on groundwater exhibit up to 5.9 mm/yr subsidence
rates. (c) the depot of the Rosetta branch of Nile river where thick accumulation (up to 20 m) of
recent sediments have been noted also show relatively high subsidence rate (5.9 mm/yr). (c) up
to 3 mm/yr local subsidence rates were detected in areas of relatively thick (up to 2.6 m) deposits
of peat and other organic deposits. (d) regional and local tectonics can also contribute to the
observed land deformation phenomenon and should further be investigated.
Giles, Kate (see Bailey, Claire)
Gill, Karena, David King Jr. and Fay Smith (University of Alabama)
Stratigraphy and Sedimentary Petrology of the Hillbank and Yalbac Formations, Corozal Basin,
Belize
The informal Hillbank and Yalbac formations are predominantly carbonate units that are found
only in the subsurface of the Corozal basin in northern Belize. The 75 to 700 m-thick Hillbank and
the 200 to 3000 m-thick Yalbac are economically important stratigraphic units. The Hillbank
consists of two alternating sequences of genetically related facies: a carbonate sequence
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dominantly consisting of dolostone and a fluvial sequence dominantly consisting of coarse, clean
sandstone. In stratigraphic order, there are a lower dolomitic facies package (Lower Hillbank
Dolostone or LHBD), a lower clastic facies package (Lower Hillbank Sandstone or LHBS), a
middle dolomitic facies package (Middle Hillbank Dolostone or MHBD), and an upper clastic
facies package (Upper Hillbank Sandstone or UHBS). These packages are interpreted as shallow
marine facies (LHBD), fluvial and alluvial plain facies (LHBS), sabkha and shallow marine facies
(MHBD), and fluvial and alluvial plain facies (UHBS).
The Yalbac formation was deposited conformably above the Hillbank in a continuation of marine
sedimentation. The Yalbac consists of three packages of genetically related facies, members Y1Y3. The lower genetic package (Y3) consists of a basal transitional mixed siliclastic and dolomitic
facies that grades into a dolomitic facies, which is interpreted as representing shallow marine,
sabkha, and hypersaline environments. The middle genetic package (Y2) consists of thickbedded dolomitic facies with rare anhydrite-rich layers that are interpreted as being shallow
restricted lagoon and tidal flat environments transitioning to evaporites on sabkhas. The upper
genetic package (Y1) was not studied petrographically in the present research due to a lack of
available samples, but historic accounts report a dolomitic and anhydritic facies, consistent with
Y2, which is interpreted as shallow subtidal and sabkha environments.
Sr-isotope stratigraphy reveals an interpreted set of age dates for selected intervals within the
Hillbank and Yalbac. Sr-values from these Corozal basin units indicate Upper Triassic to Lower
Jurassic for the Hillbank and the lower beds of the Y3. There is a significant break in the Sr values
between the lower beds and upper part of the Y3 member, specifically spanning 133-190 m.y.
This indicates a substantial and previously unknown stratigraphic break within this member. The
span from the base of the Barton Creek formation to the upper part of the Y3 member of the
Yalbac displays sequential Sr-ages determinations suggesting that this rock section spans Lower
to Upper Cretaceous. Comparison with the global sea-level cycle chart indicates that some
Mesozoic sea-level drops may be related to this substantial unconformity and other breaks in the
Hillbank-Yalbac section.
Gimblett, Randy (see Kariuki, Sudan)
Goldman, M.R. (see Catching, R.D.)
Graham, Lain (see Visaggi, Christy C.)
Grammer, Michael G. (see Bode, Ibukun)
Grandin, Raphael (see Kolawole, Folarin)
Guandique, Jonathan1, Scott Burdick1, Vedran Lekic1 and Charles Ammon2 (University of
Maryland1 Penn State University2)
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Characterizing Ambient Ground Motion Across the Global Seismographic Network
Ambient ground motion is the continuous, but variable vibration recorded on seismograms
caused by natural sources excluding specific discrete sources such as earthquakes and
explosions. Ambient ground motion can be caused by variations in atmospheric pressure, windsurface interactions, ocean and cryosphere processes as well as other processes that cause
vibrations or tilt of Earth’s near surface (where most seismometers are deployed). The focus here
are microseisms, which are caused by nearshore ocean processes and which propagate for large
distances along Earth’s surface. The frequency and amplitude of ambient ground motion varies
due to diurnally, with weather, season, and station location, among other factors. Because
ambient ground motion affects recordings of earthquake signals, better understanding of such
motions could help improve the detection of small earthquakes, reduce false positives in
earthquake early warning, and quantify uncertainty in waveform-based studies of earthquakes
and other natural processes studied using seismograms. In this study, we analyzed observations
from two years of three-component accelerograms from stations in the Global Seismographic
Network. To focus on ambient ground motion, we eliminated days containing signals from major
earthquakes, aggregated observations by month, and the mean power spectrum for each
component and examined the coherence and transfer functions between components. For each
power spectrum, we measured the dominant frequency (frequency with maximum amplitude) and
amplitude of the primary and secondary microseisms which appear at periods of ~14 s and ~7 s,
as well as any other prominent peaks. The cross-component analyses show that noise recorded
on different components is generally not independent. Observed trends in coherence and phase
delay suggest that noise is directional and provides some information about in which modes it
propagates. The two-year survey shows that the noise on island stations exhibits less monthly
variability, and have primary microseism peaks that tend to be much weaker than the secondary
microseism peaks. Continental stations show much less 3 consistent behavior, with higher
variability in the primary microseism peaks between stations and a subtle shift to higher
frequencies during winter months. Inland stations have small secondary microseism peaks
compared with coastal stations, which are more similar to island stations. Using the observed
spectra and cross-component coherence, we develop a method to simulate realistic ambient
ground motion using three-component covariance matrices.
Hawthorne, Timothy L. (see Visaggi, Christy C.)
Henry, Javar and Clement Akumu (Tennessee State University)
Mapping Wetlands and the Assessment of Their Distribution and Vulnerability in Middle
Tennessee, USA using GIS and Remote Sensing Approach
Wetlands are important ecosystems for the environment as they provide food to migrating birds
and habitat for several organisms and plant species. Major threats to wetlands are commercial
development, drainage schemes, pesticide discharges from intensive agriculture, the
construction of dams and dikes, and climate change. The mapping of wetlands are important
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because they are among the world’s most productive environments and knowing their spatial
distribution will greatly enhance conservation and management efforts. Assessing wetland
vulnerability i.e. exposure of a wetland to significant future loss or degradation as a result of
anthropogenic or natural factors would enable wetland managers to identify wetland types at risk
of degradation and loss on the landscape. This information will enhance wetland management
and planning policies by government agencies and stakeholders. The rapid evolution of
Geographic Information System (GIS) and remote sensing technology with increasing availability
of geospatial datasets such as satellite data provides an opportunity for wetland mapping and
vulnerability studies. This study used remote sensing to map and monitor wetlands distribution
because it provides high spatial and temporal resolution datasets at landscape level. It also allows
for less time consuming measurements of sensitive sites, without the potential invasiveness that
traditional field methods present. GIS was used to assess the vulnerable wetlands by using
distances from roads, populated areas, and areas of predictive climate change. The results show
that remote sensing and GIS, combined with a small number of on-site observations, allows
researchers to map and monitor wetlands distribution and vulnerability.
Hernandez, Janis L. (see Catching, R.D.)
Hickerson, Emma (see Dawes, Craig)
Hill, Marcus, Kira Tomenchok, Haley Talbot-Wendlandt, Cole Jimerson, and Amanda Schmidt
(Oberlin College)
Understanding The Geomorphic Processes of the Roseau River, Dominica, Lesser Antilles
through Fallout Radionuclides
The Caribbean is a largely understudied region of the world in terms of understanding the many
geomorphic processes taking place. Much of the published literature focuses on countries with
established research programs, leaving areas such as the Lesser Antilles relatively unknown
geologically. Dominica is located in the middle of the archipelago and contains the most volcanic
centers of any neighboring islands; there are nine potentially active volcanic sites throughout the
750-square km island, with many of them within ten kilometers of the capital city, Roseau. While
there are islands both to the north and south better known for their eruptive histories, there is
evidence of volcanism in southern Dominica as recently as 600 years ago. The geology of the
island is dominated by its volcanic activity; most rocks are ignimbrites, block and ash flows, and
andesite. This research focuses on the sources of sediment within the Roseau River to better
understand the erosional processes in the upstream watershed. Using three fallout radionuclides
(Pb-210, Cs-137, Be-7) we can determine erosion depths and patterns.
We sampled 11 points, six along the main stem and five tributaries, in the Roseau River
watershed (156 square km). We wet sieved sediment collected from several places in the channel
into <63 micron and 250-850 micron fractions. The <63 micron size was used because fallout
radionuclides preferentially adsorb to fine-grain material; the coarser grain size was chosen to
track any processes or interactions which may not occur in the fines, such as debris flows. We
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dried the samples, leached the grain coatings from the sediment using 6M HCl, and measured
fallout radionuclide activity using gamma spectroscopy. We used GIS and Google Earth Pro to
map landslides and determine basin average parameters for the watersheds sampled.
Mean slope of the watersheds sampled is 19.4 degrees (8.9 to 27.8 degrees, standard deviation
= 11.7 degrees) and mean annual rainfall for the entire study area is 55 mm/yr. Land use in the
Roseau watershed is 2.8% agricultural, 1.6% urban, and 95.6% forested. Individual watersheds
range from 5.7 to 99.4% forested (mean = 56%, standard deviation = 33%). Satellite imagery
indicates 91 recent landslides have affected a total area of 238,629 square meters in the Roseau
watershed. We hypothesize that the frequency and magnitude of mass wasting events are the
primary controls of the depth of erosion along the Roseau River. The watersheds with more
landslides would source deeper sediment and thus have lower activity of all three fallout
radionuclides. By using all three isotopes, we hypothesize that we can distinguish between
surface, landslide/gully, and river bank sediment sources.

The implications of this study will help establish the relationship between various environmental
conditions, river characteristics and landslides in an understudied region of the world. In 2015,
Tropical Storm Erika devastated Dominica; with landslides and flooding so severe in some
locations that entire portions of the island became unreachable. Having this information will
provide a greater understanding about the impacts of mass-wasting events on fluvial systems
and the communities that surround them.
Hogan, Mark (see Kar, Aditya)
Hubbard, Karla (see Banks, Shannon L.)
Ilesanmi, Olufeyisayo, Francisca Oboh-Ikuenobe, Emitt Witt, Xue Liang, and Mohamed
Abdelsalam (Missouri University of Technology Rolla)
Tri-County Geohazard Mapping Using Lidar and Satellite Imagery in Oklahoma
The research explores the surficial expression of seismic events in North Central Oklahoma
covering Pawnee, Payne and Noble counties. The epicenter of the largest earthquake recorded
so far, the Pawnee magnitude 5.8 earthquake, was proximal to the slip region of the Sooner
Fault system. This triggered a post-earthquake assessment study which will use a time series
analysis to track geomorphological changes in the Tri-County region to determine the cumulative
impact of the induced earthquakes over time. This is based on the hypothesis that the evaluation
of repeated observations over faults, stream drainages, and landslide features after an
earthquake can be used to empirically determine the extent of surficial changes closest to
source, and the ripple effect from aftershocks. The research will consider long-term sliding,
settlement, fault after slip, and enhanced erosion and accretion of loose earth materials.
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The research commenced with data download of 2010 Lidar data (pre-earthquake) which has
been converted to DEM. It will be compared to data sets collected from four unmanned aerial
vehicle (UAV) flight missions launched in the Oklahoma area in partnership with the Oklahoma
State University. Interferometric studies have begun using Sentinel 1 Synthetic Aperture
Radar(SAR) dataset from the European Space Agency and ALOS PALSAR from Alaska Satellite
facility.
A reconnaissance field study of the Tri-County area in Oklahoma in June 2017 showed smallscale faulting with up to 42 cm of vertical displacement. Land sliding has occurred in the area
associated with wash out of stable areas around lakes and streams in the Perry area. In
comparison to the data, several accretionary areas have been observed showing distinct
patterns associated with specific earthquakes above magnitude 4.0. The analysis of clusters of
seismic energy also indicates east-west trending patterns, which will be analyzed for optically
resolved geomorphic changes.
James, Patricia (see Kurz, Sarah)
Jeanty, Julia (see Visaggi, Christy C.)
Joseph, Colin (see Dawes, Craig)
Jimerson, Cole (see Hill, Marcus)
Journey, Caitlynn (see Kar, Aditya)
Kar, Aditya (Fort Valley State University)
Variability Selection: A Hypothesis on How Extreme Climate Fluctuations Influenced Human
Evolution
An electrifying discovery of hominin footprints in 1978 preserved in 3.5 million years old volcanic
ash at Laetoli, Kenya established that our hominin ancestors were walking with two legs (and
long arms) in East Africa about 4 million years ago. In the evolution of our genus Homo,
bipedalism was a critical evolutionary event observed from hominin fossil followed by: the first
use of stone tools (2.6 Ma); the emergence of Homo & pronounced elongation of the legs (2.0
Ma); brain size increased slowly from 4 million years ago onward with most rapid increases in
brain size (.8-.2 Ma); controlling fire and building shelter (.8-.4 Ma); complex spatial mapping,
resource exchange and enhanced symbolic behavior (.25 Ma); and domestication of plants and
animals (.12 Ma). With the hominin lineage diverging from the chimpanzees around 6 million
years ago, since then two temporal trends in Earth’s climate have been documented by oxygen
isotope ratios from planktonic microfossils in ocean sediments (a proxy for ocean water
temperature and global ice volume): 1. onset of a gradual decrease in temperature at 6 million
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years ago and 2. a sudden increase in extreme climatic fluctuations starting about 2 million years
ago, with the fluctuations becoming more intense at .8 Ma. In relating climate to human evolution,
an older idea, the savannah hypothesis, drew a link between the drying out of eastern Africa from
the late Miocene through the Pliocene and the evolution of the earliest hominins with the inference
that this change in climate favored bipedalism, which in turn freed hands for tool-making and toolusing. A recent hypothesis, variability selection, was proposed based on initial evidence that
replacement of specialized species by closely related animals that possessed more flexible
adaptations during a time of wide climatic fluctuations. The genus Homo, had the capacity to
adjust to a variety of environmental conditions, and Homo sapiens is especially able to cope with
a broad range of climatic conditions, hot and cold environments, arid and moist ones, and with
all kinds of varying vegetation. We use resources from a vast variety of plants and animals, use
many specialized tools and have many social contacts and have means of exchanging resources
and information to help us survive in a constantly changing world. For future work, as the intensity
of environmental change seems likely to create entirely new survival challenges for the lone
hominin species on the planet, and many other organisms as well, National Academy of Sciences’
Understanding Climate's Change on Human Evolution suggests 1. a new scientific program for
international climate and human evolution studies that involve an exploration initiative A. to locate
new fossil sites and B. to broaden the geographic and temporal sampling of the fossil and
archeological record; 2. a comprehensive and integrative scientific drilling program and 3. a major
investment in climate modeling experiments for key time intervals and regions that are critical to
understanding human evolution.
References:
1. Smithsonian National Museum of Natural History: What does it mean to be human?
Climate Effects on Human Evolution: http://humanorigins.si.edu/research/climate-andhuman-evolution/climate-effects-human-evolution
2. Survival of the Adaptable: Chapter 3 in What does it mean to be human? By Christopher
Sloan and Rick Potts (2010) Downloadable at:
http://humanorigins.si.edu/sites/default/files/HO_044_055_CHAP_3.pdf
Understanding Climate’s Influences on Human Evolution, the National Research Council (2010)
online at: http://dels.nas.edu/resources/static-assets/materials-based-onreports/reports-inbrief/hominin_report_brief_final.pdf
Kar, Aditya, Jevon Banfield, Cameron Brown, Raquel Ellis, Mark Hogan, Haven Searcy, Ikeia
Smith, Caitlynn Journey, Samuel J. Ofori, Peter-Jon O. Dennis, Terry Adrian Adkins-Chatfield,
and Ashwin Pitts
A model program to broaden participation and alleviate underrepresentation of URMs in
Geosciences and STEM
Fort Valley State University (FVSU) , a historically black colleges & university (HBCU),and its
majority partners, Pennsylvania State University, University of Texas, Austin, University of
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Oklahoma, University of Nevada, Las Vegas, Georgia Tech and University of Arkansas have an
impressive achievement of graduating 40 URM geoscientists, 100 engineers, 7 petroleum
engineers, and 9 health physicists with the total number of Cooperative Developmental Energy
Program (CDEP) dual degree graduates reaching over 150.
Experiences over two decades indicate that many factors may have played critical roles in
attracting, retaining and graduating these academically talented minority students. The factors
may have but not limited to the following: 1) a fully paid scholarship with 2 STEM degrees, 2) an
excellent yet rigorous education with research and internship experiences, 3) high salaries in the
energy industry and 4) growing our own STEM pre-collegiate pipeline summer program,
Mathematics, Science and Engineering Academy (M-SEA).
M-SEA, like CDEP is an academic excellence program that targets and recruits nationally
minority and female students at the 9th grade year and provided they maintain high academic
standards are then invited back over the next 4 years for weeklong summer experiences at FVSU
and its partnered universities in geosciences, math, engineering and SAT workshop with geologic
field trips to Stone Mountain, GA and Grand Canyon, AZ. Built in the curriculum are opportunities
for the CDEP geosciences and engineering graduates to interact with the middle and high school
students. M-SEA at the University of Arkansas consists of a week long program that focuses on
electrical engineering concepts (we used to do Chemical), the basics of geology and karst
landscapes found in Northwest Arkansas. The lectures are enhanced with various fieldtrips which
allow the students to put newly learned skills to work in a real world setting. Fieldtrips at Arkansas
include visiting the Savoy Research Station where students conduct measurements on
streamflow, conductivity of springs, examine how the karst landscape effects runoff, check well
depths, view a portable weather station and visit a cave in Southern Missouri. During their
Electrical Engineering program they visit a solar facility located near Fayetteville or a hydroelectric
facility on the Arkansas River. While learning about energy students also make a solar phone
charger which they can then take home!
As with all the partner schools we provide information on our campus which help students make
a more informed choice when they choose a college for transfer. FVSU has wisely chosen
partners from a variety of campuses with large and small schools represented. The weeklong
MSEA experience reinforces importance of high academic standards and learning early that there
are more and varied opportunities available for hard working students. Through the four year
summer program MSEA graduates also learn about different types of colleges and programs and
meet people who have gone through the program and are successful professionals. Additionally,
MSEA experiences set a stage for future visits to partner university campus through REU
programs in the summer time once the students have begun their studies at FVSU. Upon
graduation from FVSU students experience a second university while they work on their dual
degrees. At the partner school the students keep broadening their experiences and social and
professional networks. Upon completion of their dual degrees the graduates enter a workforce
through already established networks and pathways. These graduates with great work ethic
helps them in their job and encourages them to help those coming up behind them.
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Kariuka, Sudan, Mitch McClaran, Rachel Gallery, and Randy Gimblett (University of Arizona)
How Does Recreational Camping Affect Cover Mediated Soil Microbial Activity in a Desert
Grassland?
Recreation management of popular outdoor activities such as camping is becoming increasingly
important in natural areas of the United States. Likewise, recreation ecologists are tasked with
investigating how these activities affect ecological processes. This case study uses the Santa
Rita Experimental Range (SRER) in Southern Arizona to investigate how recreational camping
influences the relationship between soil microbial activity and herbaceous cover in a desert
grassland. Microbial activity is one of several important indicators of a healthy soil. In 2013,
fences were installed at the SRER to limit the spread of frequently used campsites. Therefore,
these campsites each provide a direct comparison of recently disturbed, formerly disturbed, and
undisturbed areas within a 25 meter radius. Previous research shows that soil beneath trees
exhibits greater microbial activity than soil in bare areas. Stratified ground cover, microbial
biomass assay, and enzyme assay data will be collected in these respective areas in order to
study the effects of camping-related disturbances on plant-soil interactions. Expected results
include corresponding depleted herbaceous cover, enzyme activity, and microbial biomass in
campsite areas relative to undisturbed areas. I also expect to record relatively high enzyme
activity in shaded areas compared to unshaded areas. Trampling reduces cover and limits plant
litter available for microbial decomposition. However, campers are likely to deposit nutrient-rich
waste in the shade of trees, which may stimulate microbial activity. Camping introduces complex
changes to ongoing ecological processes, but may not necessarily eliminate potential for healthy
active soils to support revegetation.
King, Jr., David (see Gill, Karena)
Kolawole, Folarin, Estella A. Atekwana, Sean Malloy, Sarah D. Stamps, Raphael Grandin,
Mohamed G. Abdelsalam, Khumo Leseane, and Elisha M. Shemang (University of Oklahoma)
Aeromagnetic Gravity and Differential Interferometric Synthetic Aperture Radar (DInSAR)
Analyses Reveal the Causative Fault of the April 3, 2017 Mw 6.5 Moiyabana, Botswana
Earthquake
On April 3, 2017, a Mw 6.5 earthquake struck Moiyabana, Botswana nucleating at >20 km focal
depth within the Paleoproterozoic Limpopo-Shashe orogenic belt separating the Archean
Zimbabwe craton in the northeast from the Kaapvaal craton to the southwest. Due to ~60m thick
Kalahari Sand cover, there is no surface exposure of Precambrian basement rocks or faults at
the epicentral region. We investigate the lithospheric structures associated with this seismic event
using high resolution aeromagnetic and gravity data integrated with Differential Interferometric
Synthetic Aperture Radar (DInSAR) analysis. Here, we present the first results that provide
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insights into the tectonic framework of the earthquake. We observe that the ruptured fault trace
delineated by DInSAR aligns with a distinct NW-striking and NE-dipping magnetic lineament
within the Precambrian basement. The fault plane solution and numerical modeling indicate that
the cause of the earthquake was 1.8 m displacement along a NW-striking and NE-dipping normal
fault, rupturing at 21-24 km depth. We suggest that this seismic event was due to extensional
reactivation of a crustal-scale Precambrian thrust splay within the Limpopo-Shashe orogenic belt.
Kurz, Sarah1, Carmen M. McCallum1, Julie Libarkin2, and Patricia James2 (Eastern Michigan
University1, Michigan State University2)
Exploring Capital in African American Students’ Pursuit of a STEM Career
The lack of diversity in STEM fields (science, technology, engineering and mathematics) is well
documented. The least diverse discipline among the major sciences is the field of Earth System
Science (ESS). ESS scientists investigate rock, water, air, and life, including interactions between
these domains. Generally, they are responsible for protecting our municipal water supplies or the
management of natural resources. The 2013 National Survey of Graduate Students and
Postdocs in Science and Engineering indicated that less than 8% of all graduate students in Earth
System Science were Hispanic, Native American, or African American. The lack of diversity is
contributing to the field’s massive workforce shortage and is predicted to worsen over the next
ten years.
To address the lack of diversity and workforce shortage it is imperative that institutions begin to
increase our understanding of how diverse populations become interested in pursuing ESS. The
majority of STEM related research focuses on factors that deter underrepresented groups (etc.
students of color, women, LGTQAI) from pursuing STEM careers rather than the factors that
promote engagement. Although this knowledge is helpful, it neglects to illuminate factors that
influence success among underrepresented populations. Harper (2010) suggests using an antideficit framework that highlights the factors that influence students of color to pursue and persist
in STEM fields rather than frameworks that tend to blame students for not succeeding in
environments that are often not aligned with their culture or values. Thus, this study utilizes a
strengths-based perspective to explore factors that encourage African American students to
engage in Earth System Science. Using Yosso’s (2005) conceptualization of capital, this
qualitative study used a semi-structured interview protocol to explore the types of capital that
assist African American students in pursuing a career in ESS. Findings suggest that social,
cultural, navigational and aspirational capital play a major role.
Langford, Richard (see Bailey, Claire)
Lawson, Darrius, De’Etra Young and Tom Byl Tennessee State University1, US Geological
Survey2)
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Groundwater Geochemistry and Microbiology at Tennessee State University
Tennessee State University’s main campus is located in Nashville, TN. Despite being an urban
campus, it is a land-grant college and has an active research farm with 9 irrigation and research
wells, tapping into freshwater and sulfide waters. The close proximity of the freshwater and
sulfide waters is puzzling. The objective of this research was to characterize the geochemistry
and microbiology of the groundwater to determine if the sulfide waters and freshwater are interconnected. Sulfide concentrations ranged from 3 to 127 mg/L in the sulfur waters. The pH ranged
from 6.8 to 7.3 for all the wells. Sulfur-reducing bacteria and sulfur-oxidizing bacteria were
plentiful in the sulfur groundwater. Heterotrophic aerobic bacteria dominated the microbial
community in the freshwater system. The sulfur-oxidizing bacteria in the sulfur groundwater
transformed the sulfide into a yellow sulfur compound, and subsequently transformed it into
calcium sulfate (gypsum). Understanding the geochemistry and microbiology of the two systems
provides useful information about the nutrient cycling and water quality in the aquifer below
Tennessee State University.
Layko, Rachel (see Visaggi, Christy C.)
Lekic, Vedran (see Guandique, Jonathan)
Lemus Valencia, Monica (see Visaggi, Christy C.)
Leseane, Khumo (see Kolawole, Folarin)
Liang, Xue (see Ilesanmi, Olufeyisayo)
Libarkin, Julie (see Kurz, Sarah)
Liner, Christopher (see Aboaba, Lanre)
LongJohn, Tamunoisoala1, Julia K. Morgan1, and Brandon Dugan2 (Rice University1, Colorado
School of Mines2)
Microstructural Evolution of Porosity and Stress During the Formation of Brittle Shear Fractures:
A Discrete Element Model Study
Brittle fracturing in rocks is a progressive process involving changes in stress, porosity, and strain.
An understanding of how these properties change is essential for efficiency during drilling and
producing of wells, and in hazardous waste disposal. However, it is often difficult and expensive
to make observations of microstructural changes from laboratory and field measurements only.
This study uses the discrete element method (DEM) to show that fractures correspond to zones
of low particle abundance, high porosity, generally low stresses, and highly localized dilation and
distortional strain. We probed the internal conditions of a numerical analog for sandstone during
64

brittle deformation by conducting numerical biaxial experiments at different confining pressures.
When biaxial compression begins, the bulk porosity is decreasing and differential stress is
increasing. Internally, the stresses within the granular body are relatively uniform with
anastomosing stress chains. At the yield stress, multiple dilational bands with a conjugate
orientation start to open for relatively low confining pressures. These bands have a length of 7.5
mm and are oriented at an angle of ~35° from the maximum principal stress (σ1). At the peak
stress, high magnitude stress chains localize adjacent to the position of the developing throughgoing shear band and distortion is now evident. Finally, prior to stable sliding, the through-going
shear fracture is fully developed. This fracture follows only a few individual dilational bands that
have become dominant while the other dilational bands remain small and branch off the dominant
fracture. Also, high stresses are transmitted across the fracture where porosity is low through a
network/chain of particles in contact. With increasing confining pressure, distortion is favored over
dilation as the mode of deformation, the number of stress chains across a shear fracture
decreases while the thickness increases, and the steepness of the fracture increases.
Malloy, Sean (see Kolawole, Folarin)
Martin, Juanita (see Dawes, Craig)
McCallum, Carmen M. (see Kurz, Sarah)
McClaran, Mitch (see Kariuki, Sudan)
Mitchell, Chven and Laura Pyrak-Nolte (Purdue University)
The Influence of Microstructural Controls on the Physical Properties of Geo-Architected Rock
Samples
Reservoir caprocks typically span a range of mechanical behaviors from elastic granitic units to
visco-elastic shale units. Whether a rock will behave elastically, visco-elastically or plastically
depends on both the compositional and textural or microstructural components of the rock. The
spatial distribution of these components will also affect rock parameters, such as wave velocities.
In this study, geo-architected caprock fabrication was performed to develop synthetic rock to
study the role of rock rheology on fracture deformations, fluid flow, and geochemical alterations.
Samples were geo-architected with Portland Type II cement, Ottawa sand, and different clays
(kaolinite, illite, and Montmorillonite). The relative percentages of these mineral components are
manipulated to generate different rock types. With set protocols, the mineralogical content,
texture, and certain structural aspects of the rock are controlled. With these protocols, identical
samples with the same morphological and mechanical characteristics are constructed, thus
overcoming issues that may arise in the presence of heterogeneity and high anisotropy from
natural rock samples.
Several types of homogeneous geo-architected rock samples were created, and the
characterization of these rocks exhibited good repeatability. Rocks with the same mineralogical
content generally yielded similar compressional and shear wave velocities, UCS and densities.
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Geo-architected rocks with 10% clay in the matrix had lower moisture content and effective
porosities than rocks with no clay. The process by which clay is added to the matrix can strongly
affect the resulting compressive strength and physical properties of the geo-architected rock.
Geo-architected rocks can provide insight into the role the microstructure plays and how it affects
the physical properties of rocks.
Acknowledgment: This material is based upon work supported by the U.S. Department of
Energy, Office of Science, Office of Basic Energy Sciences, Geosciences Research
Program under Award Number (DE-FG02-09ER16022).
Mitchell, Nicollette D., Jonathan T. Overpeck, and Mark Bush (University of Arizona)
Chasing Drought in the Rainforest: A Sediment Based Reconstruction of Amazonian Climate, the
Specter of Multi-Year Drought, and Implications for Management
The Amazon Rainforest is a carbon sink and a center of biodiversity, and as such plays a critical
role in the global climatological and ecological systems. In the last decade, two widespread single
year droughts alerted us to sensitivity of the Amazonian ecosystem. Both droughts were deemed
“once in a century” events and exposed the limited perspective of the 30-year satellite record,
paucity of ground-based measurements, and the need for longer records. We have analyzed
sediments from Lake Ayauchi, a permanent, closed basin lake located in the Western Amazon
basin, to improve understanding of past climate and hydrology. Using temperature and moisture
sensitive proxies including grain size, elemental concentration, and magnetic susceptibility
measurements, we have identified several multi-year hydrological events that occurred during
the past 500 years. Identifying and characterizing these events extends the climatological
baseline of observations, quantifies historical variability in the Amazon Basin, and will help us to
understand hydrological changes that may occur in a warming world. Our results highlight the
possibility that multi-year drought events can occur in the Amazon, and thus such events need to
be taken into consideration in carbon management and biodiversity conservation efforts.
Moaleman, Sheila (see Dawes, Craig)
Morgan, Julia K. (see LongJohn, Tamunoisoala)
Moses, Dominique S.K., W.C. Elliott, J.M. Wampler, Brian A. Powell, David M. Avant (Georgia
State University)
Sorption of Radiocesium onto Weathered Micaceous Minerals
Radiocesium is a prevalent low-level radionuclide found in soils near nuclear reactors.
Radiocesium participates in cation exchange reactions with phyllosilicate minerals such as
vermiculite or weathered muscovite (e.g. Zaunbrecher et al., 2015; Cornell, 1992). There is
considerable potential for in-situ fixation of Cs at frayed-edge sites of weathered muscovite. As
aqueous radiocesium percolates through micaceous soils, the radiocesium may be fixed by the
frayed-edge sites and/or interlayer zones of micaceous minerals (Goto et al., 2014).
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Experiments are underway to characterize the fixation of radiocesium by weathered muscovite
in a muscovite-rich concentrate separated from kaolin ore in the Georgia Kaolin mining district.
Should this weathered mica be successful in fixing radiocesium, then this material could be
applied directly to sequester radiocesium. To quantify natural Cs in this muscovite, a sample of
the concentrate (composed of 76% muscovite, 21% kaolinite and 3% quartz) was chemically
analysed. A portion of the sample was digested by hot 50% nitric acid, and the acid extract was
also analysed. The bulk sample contained 3 mg/kg Cs, of which only 0.011 mg/kg was extracted
by the hot acid.
Sorption experiments were conducted in a batch setup to examine the weathered muscovite’s
ability to sorb radioactive cesium (137Cs) across a wide range of added stable cesium (133Cs). To
examine the effects of competing cations on the sorption of 133, 137Cs onto the mineral surfaces,
six out of 22 test portions contained added Rb. An aliquot of each suspension was extracted for
testing after 18 hours, and then after 60 days. Results suggest that the weathered muscovite
sample contains exchange sites highly selective for Cs. Concentrations of Cs in the aqueous
and solid phases have been fitted to Freundlich model isotherms. The linear isotherm observed
for 18 hours of sorption corresponds to a nearly constant partitioning coefficient (K d) of solid
phase Cs to aqueous phase Cs. After 60 days of equilibration, K d values for aliquots with
relatively low levels of added Cs were substantially increased, suggesting that added Cs was
unable to reach all highly selective sites within an 18-hour equilibration period.
These observed trends in Kd values show that Cs is more effectively fixed in solutions with the
lower initial aqueous Cs concentrations. The added Rb had no observable effect on the sorption
of radiocesium and stable cesium. Further work will include a third sampling and desorption
experiments with 22Na.
References:
1. Cornell, R. M. Adsorption of Cesium on Minerals: A Review. Journal of Radioanalytical
and Nuclear Chemistry. 1993. 171 (2), 483-500.
2. Goto, M.; Rosson, R.; Elliott, W. C.; Wampler, J. M.; Serkiz, S.; Kahn, B. Interactions of
Radioactive and Stable Cesium with Hydroxy-Interlayered Vermiculite Grains in Soils of
the Savannah River Site, South Carolina, USA. Clays and Clay Minerals. 2014, 62, 161173.
3. Zaunbrecher, L. K.; Elliott, W. C.; Wampler, J. M.; Perdrial, N.; Kaplan, D. I. Enrichment
of Cesium and Rubidium in Weathered Micaceous Materials at the Savannah River Site,
South Carolina. Environ. Sci. Technol. 2015, 49, 4226-4234.
Nelson, Shakarah, De’Etra Young, and Tom Bly (Tennessee State University, US Geological
Survey)
Hydrology and Water Quality in an Urban Wetland at Tennessee State University, Nashville, TN
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The 500-acre Tennessee State University campus near the center of Nashville, TN is not only
home to thousands of students, but also to a unique biodiversity of ducks, turtles, and beavers
that thrive at a wetland located in the northern section of the campus. The landscape began as a
down-gradient urban watershed draining 2.3 square miles of northern Nashville. The wetland
area on TSU’s property was modified in 1996 due to the implementation of new roads (Ed Temple
Blvd and Walter Davis Blvd) and modified drainage system. The wetland was formed after
persistent beavers moved into the area and built several dams along a drainage ditch that flooded
the lowland. The objective of this study was to illustrate the transformation from storm-drainage
ditch to marsh wetland using GIS, and evaluate the hydrology and water quality. Orthophotos
from 2008 to 2016 were obtained and analyzed using Google Earth Pro. The watershed grew
from a 4-foot wide drainage ditch to a 26-acre wetland, filled with standing water, wetland flora
and fauna. Water quality was monitored with in situ instruments and showed variability with
seasonal rains. As winter storm runoff from north Nashville flows through the wetlands, it tends
to improve. However, there has been an increase in algae growth during the recent summers
and there is concern about harmful algal blooms. This wetland has eco-system value as a habitat
for many species in an urban environment and has the ability to improve water quality.
Munisteri, Christine (see Visaggi, Christy C.)
Nordeng, Stephan H. (see Onwumelu, Chioma J.)
Nuttall, Marissa (see Dawes, Craig)
Nyalugwe, Victor, Mohamed Abdelsalam, and Estella Atekwana (Oklahoma State University)
Lithospheric Structure beneath Chilwa Alkaline Province (in Southern Malawi) and Mode of its
Magmatic Emplacement
We investigated the crustal thickness beneath Chilwa Alkaline Province (CAP) and its
surrounding regions. The CAP is made up of syeno-granite and nepheline syenite plutons
intruded by carbonatite vents and it lies at the southern end of the East African Rift System. It
comprises of large alkaline intrusions and ring complexes ranging from approximately 640 km 2 in
area to smaller intrusions and minor plugs and dykes. The aim of the study was to establish the
emplacement mechanism of the CAP. Our work was to establish whether its emplacement is
related to the thickening of the crust within the province. This study further tested the hypothesis
that the CAP represent a nested igneous ring complex zone formed from the collapse of the
overlapping and migrating calderas. We analyzed Shuttle Radar Topography Mission (SRTM)
Digital Elevation Models (DEM), airborne magnetic and World Gravity Map 2012 (WGM, 2012)
Satellite Gravity Data sets. We calculated crustal thickness for the CAP and Malawi in general.
We located the ring complexes within the region using SRTM, DEM and airborne magnetic. Using
WGM, 2012, our study found: (1). The Cap and its surrounding region has a relatively thick crust.
(2). The Moho depths range from ~35‒44 km and the LAB depths ranges from ~120 - 210 km.
The airborne magnetic data and SRTM show that the ring complexes are not cut by the boarder
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faults. This suggests that the emplacement of the CAP was not completely influenced by the
rifting processes of the region. Airborne magnetic data also show that the Precambrian fabric has
NE and NW major trends. Our data also show the ring complexes cut through the Precambrian
fabric which indicates that some of the ring complexes originate below the basement fabric. (3).
SRTM, DEM and airborne magnetic show that there is a relationship between the surface and
subsurface features in terms of location of emplacement. This suggests that the ring complexes
in the CAP followed a specific sequence which can be constrained by petrographic, geochemical
and isotopic data. Our study also shows that for the first time high resolution airborne magnetic
and radiometric data together with satellite gravity data were used to study the entire CAP. A
better understanding of the subsurface features and their geometries, an ability to relate to factors
that led to these magmatic emplacement. Our work also highlights the importance of using
various data sets and methods when studying Alkaline Provinces.
Nyblade, Andrew (see Pippin, James)
Obph-Ikuenobe, Francisca (see Ilesanmi, Olufeyisayo)
Ofori, Samuel J. (see Kar, Aditya)
Omidire, Niyi (Tuskegee University)
Impact of Fertilizer Treatment and Irrigation Treatments on Plant Microbiome of Collard Green
(Brassica oleracea L. var. acephala)
In recent years, the study of plant microbiome has gained substantial attention because it
influences both plant health and productivity. The study of the interactions between plants and
their microbial communities especially in the rhizosphere is important for developing sustainable
agricultural practices. Researchers have often been engaged in demonstrating the impacts of
both organic and chemical fertilizers in terms of nutrient availability and the long-term effects on
soil, plants, and the environment. A field experiment was conducted to evaluate the effect of
fertilizer regimes and irrigation practices on bacterial and fungal community composition and
structure as well as on biochemical activities in the rhizosphere of collard greens (Brassica
oleracea var. acephala). Experimental design was a split plot design in which three different
fertilizer regimes (organic fertilizer- Mighty Grow (4-2-4); Inorganic fertilizer- NPK (13-13-13) and
a mixture of organic and inorganic fertilizer) which was arranged into 2 irrigation treatments (with
irrigation and without irrigation) with 4 replications. Rhizosphere soil samples was collected at
harvest, with DNA being extracted from each soil sample for downstream microbial and
biochemical analysis to assess the ecology of the rhizosphere under each treatment. Statistical
analysis was provided using SAS statistical suite. Preliminary results show that the treatment with
mixed fertilizer plus irrigation will increase the soil microbial richness and microbial diversity
(Bacterial) and as well alter the biochemical activities in the rhizosphere of collard greens.
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Onwumelu, Chioma J. and Stephan H. Nordeng (University of North Dakota)
Oil Generation Rates Prediction Using Arrhenius Equation for Bakken Formation
Oil generation rate index is important in considering oil well performance. An oil generation rate
index was estimated for twenty-eight wells in Bakken Formation in the North Dakota portion of
the Williston Basin. Activation energies consistent with a fixed frequency factor (1x10 -14/sec) and
estimates of the current temperature within the Bakken Formation were used to calculate a
reaction rate. The reaction rate was converted into a generation rate index by multiplying the
reaction rate by the mass of crackable kerogen derived from Rock-Eval S2 analyses and bulk
density logs. The Rock-Eval pyrolysis temperature of 435°C, production index of 0.1 and
conversion fraction of 0.1~0.15 are believed to represent the threshold of intense hydrocarbon
generation from mature rocks. The calculated reaction rate index appears consistent with this
threshold.
Opresko, Dennis (see Dawes, Craig)
Oromeng, Kopo2, Nicollette Buckle-Mitchell1, Jonathan T. Overpeck1, and Mark Bush (University
of Arizona, Oberlin College2)
The Utility of Macroscopic Charcoal Analysis as a Paleoclimate Proxy
Paleoclimate reconstructions are central to our understanding of past climates as well as the
development of climate model simulations of the future. The process often requires a multi-proxy
approach that employs both experimental data and observational climate records. With particular
regard to the study of paleodroughts and aridity, macroscopic charcoal analysis has proven to
offer significant utility.
In our studies of paleodroughts in the Amazon basin, we employ the use of sedimentary fossil
charcoal analysis techniques to detect paleowildfires. Coupled with LOI organic carbon analysis,
age-depth models, elemental proxy records and observational archives, charcoal analysis has
allowed us to isolate statistically significant fire events that indicate periods of aridity in some
parts of the Amazon. A comparison of these findings with recent observations of increased
human presence in the Amazon basin reveal higher Fire Return Intervals and frequency in a
period lesser than 1000 years.
Once we start considering anthropogenic warming and climate change, the global implications
of these findings reveal that climate change poses a threat to our biggest carbon sink- tropical
rainforests. Moreover, megadroughts jeopardize livelihoods and biodiversity. Comprehensive
studies of paleodroughts, are undeniably necessary and charcoal analysis will continue to be
central to these analyses.
Overpeck, Jonathan T. (see Buckle, Nicollette D.)
Overpeck, Jonathan T. (see Oromeng, Kopo)
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Page, Jennifer D. (see Alemu, Tadesse B.)
Patino, Lina (see Smith, Dena)
Paul, Lysna (see Dawes, Craig)
Payton, Khalia A.
Geology Field Camp: A Closer Look
For nearly all potential geologists the idea of going to field camp always seems like a mystery.
Your friends go and share the wonderful experiences they attain while away through pictures but
not much else can prepare you for the mapping exercises that come along with the wonderful
experiences. This presentation is designed to demonstrate what skills upcoming geologists
acquire at field camp in Southwestern Montana. Throughout field camp one learns not only how
to identify these rocks in the field but also how to map areas several miles large. Creating a
geologic cross section from a topographic map is palpable as well as retro- deforming folded
beds, developing research strategies, collecting field observations and measurements, compiling
detailed rock descriptions, and measuring stratigraphic sections. 9 hours per day, 6 days a week
including a seven-day excursion to geologically interesting areas of the U.S. Northwest like
Yellowstone. The field experience was full of geologic experiences that included practice with
projects that required extensive, rough, off-trail hiking. While Southwestern Montana may look
like just a quaint area surrounded by mountains and not much else, this area is geologically
complex yet beautiful. The rocks we began to focus on are those that date back to the Archean
Eon. These sediments were deposited about 2.5 billion years ago, and were metamorphosed
within the continental crust. These Precambrian gneiss and schist deposits are the oldest rocks
in the area. Our next field trip required us to focus on a unit that was deposited about 1 billion
years later and we can see sedimentary rocks covering the older Precambrian rocks. This
sedimentary layer is known as the “Belt Formation”. Although this formation is several kilometers
thick, this thickness changes as you move from Washington state towards Montana in a wedge
shape with the thickest layers near Washington. The Belt Formation is riddled with intrusive dikes
which can be used as evidence of rifting 800 million years ago. We can interpret the age of
structures within this formation using simple algae fossils. During the Mesozoic, the Western
Interior Seaway ran though this area until 100 ma. This shallow sea helped create the limestone
deposits we see today. Through a combination of compression and thrusting from the Sevier and
Laramide Orogenies during the late Mesozoic batholiths and thrust faults were produced in this
area. Through flux melting of the continental crust caused by the subduction of the Farallon plate
beneath the North American plate the Boulder and Pioneer formations were created. The rocks
that are the most recent are Quaternary Alluvium deposits that are the result of erosion on the
Pioneer mountains gathering onto an ancient alluvial fan. As a young African American woman I
had never hiked over five miles in one day, hiking ten miles plus everyday while actively engaging
in projects was physically and intellectually challenging.
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Pippin, James (Fort Valley State University)
Forward Modeling of the Crustal Structure in the Bushveld Complex, South Africa
The ~2.06 Ga Bushveld Complex (BC) is the world’s largest layered mafic intrusion and contains
the majority of the world’s reserves of platinum group elements. The BC expands over an area
of ~65,000 km2 and is composed of multiple layers with varying mafic compositions. There are
two current models that potentially describe the internal structure of the BC. In the ContinuousSheet model from Kgaswane et al., (2012), the Eastern and Western limbs are physically
connected at depth. This model suggest that a ~350 km diameter and 7 km thick mafic unit within
the crust would cause a depression on the Moho and in turn a low gravity anomaly. In the DippingSheet model described by Meyer & de Beer (1986), the limbs are two separate entities that dip
towards one another for ~50-100 km. This interpretation was based on gravity models of Meyer
& de Beer (1986). For this study, data was obtained from 14 seismic stations in the BC region.
We processed and forward modeled receiver functions from station MARK to obtain a better
understanding of the Moho depth and upper most crustal structure. The results show the
presence of a high velocity zone, interpreted as the BC, in the upper most 10 km. There is also
a low velocity zone just beneath this zone that is consistent with a sedimentary layer known as
the Transvaal Supergroup. We also found the crust is ~45 km thick, which suggests a depressed
Moho.
Pitts, Ashwin (see Kar, Aditya)
Powell, Brian A. (see Moses, Dominique S.)
Pyrak-Nolte, Laura (see Mitchell, Chven)
Ramirez, Cristo (see Pippen, James)
Richards, IV, David F. and Paul A. Schroeder (University of Georgia)
Rare Earth Elements Distributions in the Critical Zone: Possible Roles of Pine Versus
Hardwood Vegetative Covers
Rare Earth Elements (REE) are metals used in technology that enable global economic growth.
Though these elements are titled as rare, they are only rare in abundance. Soil forming processes
can concentrate REE. This study hypothesizes that modern surface biogeochemical weathering
in the Critical Zone redistributes the concentrations of REE. Furthermore, vegetative cover
controls relative pH, redox, and hydrologic flux conditions, which can affect REE mobility. The
study site is in Calhoun, South Carolina on a degraded landscape due to farming. The samples
were collected from 0 to 350 cm depth at proximal sites, including a hardwood forest and a site
extensively farmed until the 1950s cultivated as pine forest. All REE’s were measured by
Induction Coupled Plasma Mass Spectrometry (ICPMS), enriched relative to normalized
chondrite values. Both sites are mostly concentrated in REE. The B-horizon is enriched in Ce
relative to La for both pine and hardwood; however, Ce is enriched at depth in the hardwood. The
mobility of Ce3+ under reduced conditions versus Ce4+ under oxidized conditions could occur
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by lessivage, soil organic matter complexation, leaching percolating water, and adsorption by
iron-, aluminum-oxides and clay minerals. Ce enrichment correlates with goethite in the profile,
suggesting that pine vegetative cover and active agricultural land management may differently
mobilize REE. If compared to erosional histories and conditions of vegetation cover REE may
record land use history. The REE patterns developed in saprolite offer great potential in
understanding environments responsible for saprolite formation rates and insight to sustainability
of land resources.
Roland, Victor L. (US Geological Survey)
Out of Sight but Not Out of Mind: Investigating Karst Groundwater Bactria Responses to Organic
Carbon from Concentrated Animal Feeding Operations in Northern Arkansas
Concentrated animal feeding operations (CAFOs) impact groundwater quality by introducing
excessive amounts of nutrients (e.g. organic matter [OM], nitrate, and ammonia), metals, and
antibiotic compounds to underlying aquifers. Increasing numbers of swine and poultry CAFOs in
the Buffalo River and neighboring watersheds could lead to increased nutrient loads to karst
groundwater systems underlying this region in Northern Arkansas. In 2014, a U.S. Geological
Survey (USGS) investigation began to determine if increased concentrations of labile dissolved
organic carbon (DOC) and nitrate from CAFO-derived fertilizer applications would increase
microbial activity in the underlying groundwater flowpaths of the Buffalo River watershed. This
investigation hypothesized that increased heavy-metal and antibiotic concentrations in
association with increased labile DOC concentrations would inhibit microbial nutrient cycling
processes, and only resistant bacteria species would be excluded.
To test these hypotheses, laboratory microcosm experiments were conducted to characterize the
effect of microbial activity on production of dissolved inorganic carbon (DIC) and denitrification
activity. The microcosms were subjected to treatment combinations of acetate, nitrate,
phosphate, and heavy metals at varying concentrations (and controls). Laboratory results were
then compared to results from concurrent field studies, including a comparison of biomass
production and composition from the laboratory microcosm samples and field samples. We also
used isotopes of DIC (13C-DIC), nitrate (15N-NO3), and dissolved oxygen (DO) to assess microbial
responses to increasing DOC concentrations and fatty acid methyl ester (FAME) analysis to
characterize biomass produced during the experiments.
Initial results indicated DOC was converted to DIC, and NO3 concentrations decreased in
microcosms not treated with heavy metals. Microbial activity in the microcosms was greatest
when the concentration of NO3 was 10 times less than the concentration of DOC. Metals generally
inhibited microbial activity at concentrations above 10 micrograms per liter. FAME biomarker
analysis indicated gram-negative bacteria were present in field biomass samples and in biomass
samples from metal-treated microcosms. Microcosms amended with only nutrients (NO 3, PO4,
and DOC) contained predominantly gram-positive microbial communities.
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Sainvil, Anny1, David Schmidt2, and Carolyn Nuyun2 (RESESS/UNAVCO1, University of
Washington2)
The Effect of Earthquakes on Episodic Tremor and Slip Events on the Southern Cascadia
Subduction Zone
The goal of this study is to examine how slow slip events on the southern Cascadia Subduction
Zone respond to nearby, offshore earthquakes by examining GPS and tremor data. Episodic
tremor and slip (ETS) has been a topic of focus during the last decade and there is much to be
learned about these enigmatic events. When oceanic plates subduct into the mantle, friction with
the overriding plate causes a stick-slip behavior within the megathrust (where the plates
converge), which pulls the upper plate down until it springs back up, resulting in a destructive
earthquake that originates from the shallow locked zone (Brudzinski et al., 2007). At great depth,
the plater interface is believed to slide freely due to high temperatures. At intermediate depths
on the plate interface (~40 km), transient fault slip is observed in the form of ETS events
(Gomberg, 2010). These ETS events occur regularly (every 11-24 months), and have a longer
duration than normal earthquakes. Researchers have been documenting slow slip events through
data obtained by continuously running GPS stations in the Pacific Northwest (Gomberg, 2010).
Some studies have proposed that pore fluid may play a role in these ETS events by lowering the
effective stress on the fault. The interaction of earthquakes and ETS can provide constraints on
the strength of the fault and the level of stress needed to alter ETS behavior. Earthquakes can
trigger slow ETS events, but the connection between these events and earthquake activity is less
understood. Our current hypothesis is that ETS events are affected by earthquakes and could
result in a shift in the recurrence interval of ETS events as well as a change in the typical surface
displacement. We explore this hypothesis by studying GPS time series in Southern Cascadia
from 1998 to 2017. During this time period, three offshore earthquakes occurred near the
Mendocino Triple Junction with magnitudes of 7.2 in 2005, 6.5 in 2010, and 6.8 in 2014. In
addition to looking at GPS offsets, peaks in tremor activity are used to aid in cataloging ETS
events. We present results of how the recurrence interval and typical surface displacement
change both before and after each offshore earthquake.
Saqui, Rigo (see Visaggi, Christy C.)
Schmidt, Amanda (see Hill, Marcus)
Schmitz, Darrel (see Stamps, Kelisha)
Schroeder, Paul A. (see Richards, IV, David F.)
Schubert, Brian A, (See Telus, Rose G.)
Searcy, Haven (see Kar, Aditya)
Shemang, Elisha M. (see Kolawole, Folarin)
Sickler, Robert R. (see Catching, R.D.)
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Smith, Dena, Luciana Astiz and Lina Patino (National Science Foundation)
NSF Graduate Research Fellowships
The NSF Graduate Research Fellowship provides funding for student to pursue graduate degrees
in all areas of science, technology, engineering, a mathematics supported by the National
Science Foundation. The fellowship allows students to attend the university of their choice in the
US, pursue masters or PhD degrees. In addition, the fellowship provides internship opportunities
at federal agencies, international research experiences, career-life balance supplements, and
additional resources for individuals with disabilities. The fellowship consists of annual stipend and
education allowance for three years that can be spent in a five-year period. During the
presentation, NSF program officers will present perspectives of Graduate Research Fellows,
discuss eligibility criteria and offer information on the different components of the application.
Smith, Fay (see Gill, Karena)
Smith, Ikeia (see Kar, Aditya)
Solomon, Danelle, De’tra Young, and Tom Byl (Tennessee State University, US Geological
Survey)
The Effect of Sulfide-Rich Water on Seedling Growth and Photosynthesis
Groundwater chemistry varies significantly in middle Tennessee aquifers. The agriculture
community has tended to stay away from the sulfide waters because of the strong odor and
uncertainty if it is suitable for crops. This study’s objective was to determine if groundwater from
Tennessee State University's farm wells, naturally rich in sulfide, would stimulate or inhibit plant
growth. Lettuce, radish and oat were raised using waters from a well containing high sulfide (65115 mg/L) and were compared to seedlings raised in adjacent groundwater with no sulfide. Seeds
were germinated in tissue soaked in the experimental waters and raised in a growth chamber at
20oC. The oat plants raised in sulfur-water had 3-times more lateral roots and 18% greater
biomass than plants raised in fresh-water. Lettuce and radish plants raised in sulfur-water were
35% and 13% larger than those raised in fresh-water, respectively. Plant peroxidase activity
increased 10-40% in plants raised in the sulfide waters, giving them stronger, more compact cell.
Oat plants raised in sulfide-water were 3-times more efficient at carbon dioxide uptake during
photosynthesis as compared to oat plants raised in freshwater. These results indicate that natural
sulfide waters might actually benefit plants and increase biomass production.
Stamps, Kelisha and Darrel Schmitz (Mississippi State University)
Measuring Groundwater Surface Elevations of Surrounding Water Wells in Pitkin, Colorado
Analysis of water levels in 14 wells, in the Pitkin, Colorado area, provides information of the
groundwater surface level in comparison to the ground level contour elevations of private wells
owned by the citizens of Pitkin. Pitkin roughly has an elevation of 9,242 feet, and is about 28
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miles northeast of Gunnison, Colorado. The importance of this research is due in part to a large
number of residences in Pitkin receive water from private wells. The source of the water supply
comes from the alluvial aquifer deposit that lies under the town of Pitkin. Distances between the
groundwater surface and the ground level has been measured at all 14 pumping wells, but
unfortunately the elevation of the bottom of the wells were not measured in all wells due some of
the wells inhibiting data collection. However the range in the wells that were collected, were
mostly3 around 30 to ~ 52 feet. The equipment that was used to find the groundwater surface in
the wells was a Durham Geo Slope Indicator, a water well meter. A tenth foot increment tape was
used to get the distance of the ground level in relation to the universal measuring point, or the
distance between the ground and the top of the well. The average distance between the
groundwater surface and the ground level in the surrounding wells is approximately 10 feet. There
is a trend in the collected data showing that the groundwater surface, in relation to the topographic
ground level, is deeper in the northeastern portion of Pitkin and shallower in the southwestern
parts. Correspondingly, the topographic elevation in the town gradually drops in a southwestern
direction. The groundwater data also supports the discharge measurements recorded throughout
an ongoing field camp during that same time in Pitkin. These measurements showed that the
discharge rate at the Lower Quartz Creek, which is located south of Pitkin, significantly increased
over a 3 day measurement span. However, the discharge rate of the Upper Quartz Creek
decreased over that amount of time. This implies that some water moving through Lower Quartz
Creek is percolating through the ground (due to porosity/permeability or fractures in the
subsurface material) which also is causing some of the wells south-west of the Pitkin area to be
relatively closer to the ground level.
Stamps, Sarah D. (See Kolawole, Folarin)
Suiter, Marilyn (National Science Foundation)
Access and Engagement – Diverse Inclusion in STEM
NSF INCLUDES (Inclusion across the Nation of Communities of Learners of Underrepresented
Discoverers in Engineering and Science) is a comprehensive national initiative to enhance U.S.
leadership by seeking and developing science, technology, engineering, and mathematics
(STEM) talent from all sectors and groups in our society through access and engagement. It aims
to improve the preparation, increase the participation, and ensure the contributions of individuals
from groups that traditionally have been underserved and/or underrepresented in the STEM
enterprise. Significant successes toward greater STEM inclusion have been achieved. Yet many
challenges remain, such as under-preparation and lack of opportunity for members of all
demographic groups to become "STEM-capable". Other concerns include growing disparities in
access to quality learning and technology and under-production of STEM graduates from the
above-mentioned sectors.
The goal of NSF INCLUDES is to achieve significant impact at the national scale in transforming
STEM so that it is fully and widely inclusive. That will require strong partnerships and
collaborations across many sectors, and among many organizations and people in the overall
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STEM talent development eco-system. The first NSF INCLUDES cohort of awardees, awarded
in September 2016, reflects 37 Design and Development Launch Pilot grants to a wide range of
institutions and organizations (NSF Press Release 16-104, Sept. 2016).
Talbot-Wendlandt, Haley (see Hill, Marcus)
Taylor, Delmetria (University of Louisiana at Lafayette)
Delineating Heavy Metal Sources with Environmental Magnetism, X-Ray Fluorescence, and
Geospatial Analysis: Baton Rouge, Louisiana
The objective of this study is to detect the presence of anthropogenic magnetic particles by
measuring the magnetic signature of soil samples in Baton Rouge, LA. Baton Rouge is currently
ranked third among the Unites States’ most polluted cities, so it is necessary to locate the sources
of the problem and find solutions (U.S. Environmental Protection Agency [EPA], 2014). Magnetic
susceptibility is a property that is easily, quickly, and inexpensively determined. It provides a
highly-sensitive measurement of the compositional changes of minerals in soil. Magnetic
susceptibility is influenced both anthropogenically and naturally by lithological and pedological
heavy metal content. In this study, roughly 260 km2 (110 mi2) were sampled within the Baton
Rouge, Louisiana area, and multiple environmental settings were covered. Geospatial and x-ray
fluorescence analysis (XRF) were used to correlate magnetic susceptibility measurements and
indicate increased anthropogenic activity near major industrial areas and interstates. Soil
samples were analyzed, and isothermal remanent magnetization (IRM) acquisition curves
indicate the presence of high- and low coercivity minerals, presumably magnetite and hematite.
Enhanced susceptibility measurements do not appear to be dominated by lithology or soil in this
particular area.
Telus, Rose G. and Brian A. Schubert (University of Louisiana at Lafayette)
Identification of Single Storm Events Using High-Resolution Carbon Isotope Measurements
Across Tree-Rings
Models suggest that global warming will cause an intensification of the hydrologic cycle, but are
poor at predicting changes in the frequency of short, intense precipitation events at the regional
to local scale. High-resolution intra-annual stable isotope measurements across tree-rings have
shown potential for resolving precipitation at sub-annual resolution, but identification of single
intense precipitation events across multiple tree rings has proven elusive. Here, we report 218
high-resolution carbon isotope (δ13C) measurements made across eight growth rings of
two Pinus trees cored in southern Louisiana. Tree-rings were targeted for the presence and
absence of extreme rainfall associated with land-falling tropical cyclones within 100 km of the
study site. Comparison of the δ13C record to meteorological data yields a strong correlation (r = .6198, p = 0.0004357) between monthly precipitation and δ13C value measured across the rings.
We note a significant, intra-ring decline of up to 2.3‰ within years with monthly precipitation
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exceeding 293.88mm that cannot be resolved by low-resolution sampling. We compare the effect
of sample-resolution on the δ13C pattern and suggest a minimum sample resolution required for
identifying precipitation events at sub-seasonal resolution. Recent technical and methodological
advancements allow for more rapid preparation and analysis of tree-ring δ13C value and provide
opportunity for quantifying sub-seasonal environmental information within high-resolution treering datasets. This work indicates potential for quantifying changes in magnitude and frequency
of extreme precipitation events at individual sites from long-term intra-ring δ13C records.
Tomenchok, Kira (see Hill, Marcus)
Uzowihe, Chinonso (see Visaggi, Christy C.)
Vilcáez, Javier (see Ebrahimi, Pouyan)
Visaggi, Christy C., Timothy L. Hawthorne, Antonio Cano, Lain Graham, Christine Munisteri,
Katerina Brandt, Brenner Bunkholder, Erin Butler, Andrew Castillo, Michelle Chang, Julia Jeanty,
Rachel Layko, Monica Lemus Valencia, Rigo Saqui, and Chinonso Uzowihe
Examining Coastal Issues of Marine Debris and Flood Risks Through Citizen Science and
Geographic Information Systems in Hopkins, Belize
Research Experience for Undergraduates in Community GIS and Citizen Science program,
faculty and students from the University of Belize, and members of the village of Hopkins in
Belize. This small fishing village, predominantly influenced by Garifuna culture, is increasingly
being impacted by tourism as well as a complexity of issues in being an ecosystem situated on a
coastal lagoon. Our research objectives emphasize the development of open source data
collected by participatory mapping for the purpose of examining marine debris on beaches and
flooding risks in the village. Tablets, drones, quantitative as well as qualitative methods are used
in order to visualize the power of coastal management and planning efforts through Geographic
Information Systems using ArcGIS Collector and ArcGIS Online. This presentation will review
baseline data from 2016 and highlight the results of our summer work in 2017.
To study marine debris, several survey methods were employed to assess composition and
distribution of both natural debris and man-made litter along the beaches. Drinkware, plastics,
and the brown algae Sargassum were among the most commonly noted items as contributing to
hot spots of debris. Data on land use, ease of clean up, as well as information on perceptions of
debris as obtained through sketch mapping and informal interviews with residents were
additionally evaluated to explore further the relationships between different datasets.
To study flooding, data were collected to help identify drainage issues and aspects of road and
building infrastructure in relation to flood risks as well as for determining site suitability of shelters
during hurricanes. Community perceptions of flooding locations or related concerns were
additionally incorporated using a mixed methods approach. Our results identifying specific
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locations and steps for mitigation showcase the power of a citizen science GIS mapping
partnership whereby local knowledge is critical to the process as community members engage
collaboratively in the work by contributing to research design, data interpretation, and problemsolving for future efforts on coastal issues that impact the residents of Hopkins.
Our work utilizing participatory GIS in developing areas such as Hopkins aims to inspire the
involvement of community members so that they can gain skills as well as continue to build on
the data of our existing collaborative efforts to examine challenges and affect change within their
village. This approach has implications beyond the research objectives of our program and Belize
as we hope to encourage others to incorporate and value local knowledge in combination with
utilizing participatory mapping and GIS methodologies to address problems facing communities
globally in our world that is increasingly being impacted by anthropogenic change.
Voza, Tatiana (see Dawes, Craig)
Wampler, J.M. (see Moses, Dominique S.)
Welcome, Leiaka and Lesli J. Wood (Colorado School of Mines)
Arid Continental Rift Systems: Exploration of the Rio Grande Rift Basin Complex
The Rio Grande rift system (RGR) of New Mexico and Colorado, U.S. is a Tertiary age system
that provides an excellent analog for arid, continental rifts worldwide (e.g., Red Sea Rift). Its
extensive development, friendly location and data density make the RGR ideal for study. Such
analogs provide important insights into rifts worldwide which host up to 30% of the world’s giant
hydrocarbon fields (Mann et al., 2001), several giant copper and other mineral deposits
(Neoproterozoic rifts of southern Africa), and are important regional aquifer systems throughout
the world. The strong link between extensional tectonics and sedimentary fill produces complex
cross-basin changes in strata thickness and facies distributions that are poorly understood and
likely
unmappable
in
deeper
subsurface
studies
alone.
This research focuses on the RGR’s three northernmost basins (Albuquerque, Española and San
Luis basins) their differences in structure, fill and sub-basins, with emphasis on the rift’s initiation
and climax periods. Cross-sections denote asymmetrical changes across the basins, indicative
of potentially overlooked sub-basins. Newly acquired geophysical data and cores are integrated
with lithology information from 1000’s of water wells to form a highly detailed stratigraphic
framework of each temporal segment of the RGR. This data combined with outcrop studies will
examine both the active and inactive margins of each phase of basin development and enable
improved understanding of sediment sources, channel architectures and orientations and axial
versus transverse architecture and identification of current previously unidentified facies, and
corroborate additional documentation for pre-, post- and syn-rift sediments within each sub-basin.
Currently the thickest documented syn-rift sediments (a combination of piedmont facies and
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Preliminary results suggest extensional events, and the timing of surrounding and overlapping
faults influenced the stratigraphic differences within the basins more than initially addressed. It
can be hypothesized that recent geophysical data and a new scope of fieldwork to be conducted
will result in more conclusive interpretations related to fill, fill percentages and feeder sources,
especially related to the Espanola Basin and the seismically slow parts of the RGR which are
located to the east and west of the currently designated boundaries of the rift.
Whaley, Timmera E. (University of Tuskegee/University of Arkansas)
Assessing Environmental Justice in Alabama Using Geographic Information Systems
A key-aspect of environmental justice (EJ) is the degree communities, from various origins with
different levels of socioeconomic status, are exposed to environmental hazards, and the degree
of protection provided to all communities through the enforcement of environmental laws,
regulations, and policies. In this study, Geographic Information System (GIS) methods are used
to assess EJ in the State of Alabama, which is characterized by a marked ethnic and
socioeconomic diversity, as attested by the contrasts between Black Belt counties and the
remainder
of
the
State.
The analysis, which focuses on water quality, consists in aggregating Environmental Protection
Agency (EPA) indicators to develop environmental and socioeconomic sub-indices which are
then combined into a composite EJ Index (EJI) that expresses the level of exposure to
environmental hazards in Alabama at the block group level. The geospatial and statistical
methods employed include Hotspots Analysis, the computation of z-scores and percentiles for
each indicator, the development of sub-indices and the final index by averaging of the percentiles,
and
the
mapping
of
the
resulting
spatial
patterns.
The results show that the highest EJI scores are found in the Alabama Black Belt region and
large urban centers with concentration of minorities and low-income populations (e.g. Mobile,
Birmingham). Such scores denote a higher exposure to environmental hazards and a lower
capacity to cope with environmental justice concerns. The study, which can be replicated in other
states, provides the basis for risk assessment and informed decision making.
Witt, Emitt (see Ilesanmi, Olufeyisayo)
Wood, Lesli J. (see Welcome, Leiaka)
Young, De’Etra (see Lawson, Darrius)
Young, De’Etra (Nelson, Shakarah)
Young, De’Etra (see Solomon, Danelle)
Zhang, Chi (see Bode, Ibukun)
80

Zigah, Sean (Virginia Tech)
Characterizing Surface Properties of Natural Iridescent Iron (Hydr)oxide Minerals
Iridescent minerals are visually spectacular. Naturally occurring hematite, iris quartz, opal, and
labradorite are among the more sought after iridescent minerals because of their intense, and
often broad, rainbow-like spectrum of colors. Iridescence in minerals can be caused by a
multitude of mechanisms: repetitive structures that act as a diffraction grating, which interferes
with visible light; a thin-layer that causes interference adhering to Bragg diffraction; coherence;
absorption; scattering; multi-layer reflection. A recent study using electron and atomic force
microscopic imaging methods and x-ray diffraction show that these phenomena explain
iridescence in hematite and several other minerals (Lin, Xiayang, Causes of Iridescence in
Natural Gem Materials, MSc Thesis. Penn State, 2015). Hematite iridescence, in this case, was
attributed to the interference of light caused by an ordered microstructure of hematite nanorods
on a freshly fractured mineral surface.
In this project, we are using scanning electron microscopy (SEM), powder x-ray diffraction (XRD),
energy dispersive spectroscopy (EDSX), x-ray photoelectron spectroscopy (XPS) and
thermogravimetric analysis (TGA) to evaluate the origin of iridescence in the natural (unaltered)
surfaces of two botryoidal turgite (goethite and hematite) samples collected from Graves
Mountain, Georgia. Unlike this previous study, which used fractured hematite samples, we are
interested in understanding whether there are other types of surface features that cause
iridescence. Bulk XRD patterns show that both samples consist of hematite and/or goethite. SEM
imaging and chemical analysis by EDSX and XPS were performed on small pieces broken off
the iridescent surfaces. Imaging showed no evidence of ordered microstructures reported
previously for fractured hematite. Rather, we observed random aggregates of pseudo-spherical
structures with dimensions of a few hundreds of nanometers. EDS chemical analysis of these
spherical structures revealed few trace elements however, the overall chemical compositions of
these structures were consistent with that of goethite/hematite. We are using these observations
to hypothesize that iridescence from botryoidal Fe (hydr)oxide minerals is caused by light
interfering with a surface coating consisting of disordered and randomly aggregated
nanospheres. Future experiments will further characterize the size distributions of the
nanospheres as well as attempt to correlate differences in iridescence color with variations in the
size and/or distributions at the surfaces. If this is indeed a newly identified mechanism of
iridescence, or perhaps a combination of multiple mechanisms in varying degrees, it may be of
interest for creating artificial materials with iridescent properties.
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