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9:00 
 

RIVERSIDE GRAVEYARD: UNRAVELING THE HISTORY 
Blair Benson 

 
 Riverside Graveyard is located near the intersection of Port 
Republic Road and Water Street in Port Republic, VA and lies 
directly alongside the South River. This cemetery was used during 
the period from 1832-1897, until a new Port Republic Cemetery 
was built along Kemper Lane. Due to the close proximity of the 
graveyard to the riverbank, up to 37 graves were relocated to the 
new Port Republic Cemetery in an effort to protect them from 
flood damage. Scarce documentation of these events is available, 
which leaves an incomplete account of individuals currently buried 
in the cemetery.  The surface features of Riverside Graveyard were 
mapped and catalogued during an archaeological study in 2006, 
but many questions remained. 

The Port Republic Preservationist Society granted Dr. Anna 
Courtier and me permission to create an underground map of the 
cemetery. Using Ground Penetrating Radar (GPR), a non-invasive 
geophysical technique, we confirm the existence of buried 
individuals with headstones and map the locations of potential 
unmarked graves. To accomplish this, we divided the cemetery 
into fifteen grids based on surface features and spent four days at 
the cemetery collecting GPR data within the grids. Data was 
collected with a 250 MHz GPR antenna, yielding images down to 
10 feet deep in ideal circumstances. The data was then taken back 
to the lab and downloaded into the MALA Easy 3D software 
program. This program is designed to quickly combine several 
profile lines into a grid, which can then be sliced through, 
modified, and adjusted to allow the user easier access to 
interpretation of large quantities of data. 

Using the grids with headstones as a control, we have been 
able to confirm a model of what the data should look like if a body 
does exist below the surface. This has allowed us to identify 
several targets that could be graves that have no headstones, as 
well as confirm a high majority of graves that do have headstones. 



9:20 
 

SUMMER INTERNSHIP WITH ECS, MANASSAS 
Nick Bass 

I worked as an intern Field Technician for Engineering Consulting 
Services (ESC) in Manassas, Virginia during the summer of 2008. 
The primary job site during the internship was the Market Center 
at Haymarket.  During my time I completed various duties for the 
company, including: soil testing, auguring, concrete work, and 
assisting in the laboratory.  I learned the proper methods of testing 
soil, including the materials that required removal prior to testing 
(e.g., roots, debris), and potential pitfalls of the testing procedures. 
One of my primary responsibilities in the field was correcting for 
problematic lifts that were being added to engineered surfaces. A 
lift is a layer of engineered soil that has been proctored and tested 
for its plasticity, optimum moisture content, and dry density. My 
responsibility as a technician was to have knowledge of the 
specific characteristics of the soils, and to ensure that strict 
guidelines were met when reporting whether a soil passes 
specifications or fails. The presentation includes all of the jobsites 
visited during my internship, and gives a chronology of a typical 
day with ECS. On certain days all of the lifts would pass on the 
first try, whereas some days I would have to troubleshoot the 
failures and get the general contractor of the site to correct the 
deficiencies.  Different methodologies of correcting these problems 
will be discussed in the presentation.  Additionally, I found both 
the soils course and engineering geology course taken at JMU to 
be essential during my internship, as I used most if not all of the 
course knowledge on the job site. My training at JMU allowed me 
to fluently explain what problems arose with a failing lift and how 
to properly correct the problem. The main goal of my presentation 
is to convey they type of experiences I encountered while at ESC, 
and help answer any questions for the rising underclassmen that 
are interested in doing an internship for credit toward their degree.

9:40 

USING CONODONTS TOGETHER WITH GRAPTOLITES IN 
IDAHO AND ALTERED ASH BEDS IN WEST VIRGINIA TO 

INCREASE RESOLUTION OF ORDOVICIAN TIME 
Lisa DeRose & Drew Hawkins 

 
Conodont microfossils are useful biostratigraphic tools for indicating 
time in the Paleozoic and Triassic. When combined with other ‘time 
indicators’ even greater temporal resolution can be achieved. Our 
projects integrated conodont biostratigraphy with altered volcanic ashbed 
(K-bentonite) stratigraphy and graptolite biostratigraphy. 

The first project’s location was in the Phi Kappa Formation that 
is exposed in central Idaho, near Sun Valley. The Phi Kappa Formation 
is one of the worlds most complete Ordovician black shale sequences 
and is a standard for graptolite biostratigraphy. A goal of this project was 
to find biostratigraphically useful conodonts on the surfaces of the black 
shales of the Phi Kappa Formation and tie the conodont zonal scheme to 
graptolites to increase stratigraphic resolution and, mopre importantly, 
provide a firm tie between conodont and graptolite zonal schemes. 
Biostratigraphically important conodonts were found from the Oepikodus 
evae, Pygodus serra, Pygodus anserinus, and Amorphognathus 
tvaerensis zones, firmly tying these conodont zones with graptolites 
zones.   

The second project examined the conodont biostratigraphy of the 
upper Nealmont and lower Dolly Ridge formations of West Virginia. 
These formations are of interest because of the presence of the 
Gutenberg Carbon Isotope Excursion (GICE). K-bentonites are present 
in the section which, when combined with conodonts, allow greater time 
resolution of the GICE and may help test the synchronicity of this 
isotopic excursion. In the lower portion of the section the conodont fauna 
consists of Plectodina aculeata, Curtognathus sp., Panderodus gracilis , 
Phragmodus undatus and Drepanoistodus suberctus. The fauna of the 
upper portion includes Polyplacognathus ramosus and Phragmodus 
undatus. These faunas agree in general with the age of the GICE in other 
areas of the world.  Unfortunately, no zonal indicators of the Plectodina 
tenuis Zone and the Belodina confluense Zone were present in the 
samples collected.  Therefore, we are not able to provide the more 
detailed correlation that we had set out to determine. 



10:05 
 

MAN AND MOO: THE EFFECTS OF CHANNELIZATION, 
CATTLE GRAZING, AND ELIMINATION OF GRAZING ON 

A PASTURE LAND STREAM, WESTERN ALBEMARLE 
COUNTY, VIRGINIA 

Tim Heltzel 
 
Cows, among other livestock, act as chief agents of geomorphic change 
on the channel morphology of pasture land streams. Farmers depend on 
pasture land streams to water and graze their cattle with a net result of 
degraded and heavily impacted stream banks and channels resulting from 
1) excessive weights on high stream banks; and 2) repeated trampling of 
pathways across the flood plain to the channel.  Little Ivy creek in 
Western Albemarle County Virginia runs 552 meters across Valley Point 
Farm and the field area.  Established in 1776, Valley Point has a long 
agricultural history that continues to the present day; recent farming 
activity includes channelization that took place in the late 1950’s, and 
continual grazing from 1969 with a height of grazing in 1997.  The field 
area is divided into three sections based on recent land use.  Section three 
runs 91 meters and has not been grazed since 1987.  Section is two 177 
meters long and was fenced off from cattle in 2000.  Section one is 277 
meters long and has been grazed continually since 1969; this is the 
lowest down stream sections of the field area and flows off Valley Point 
Farm.  The channel shape was evaluated at 10 stations in each area of 
different land use; cross sections were taken from and evaluated for: 
width to depth ratios, mean and maximum depth, channel area, and bank 
slope at present and pre-channelization bank full levels.  In the area of 
current grazing, channel banks exhibit steep overhanging-to-vertical 
characteristics and show active lateral channel migration.  Areas absent 
of current cattle grazing show similar channel shape and slope 
characteristics but lack overhangs and rapid channel migration due to an 
increase of non-grazed riparian vegetation that stabilizes the channel 
banks.  Channelization of the stream has increased depth of the upper 
sections of the stream by a wave of down cutting that propagated 
upstream through the fluvial system.  The sediments eroded from the 
upper part of the stream during the wave of incision cause partial 
aggradation in the down stream section. In summary, the data suggests 
that streams are unlikely to return to natural stream channel morphology 
following disturbance by cattle or anthropogenic activities. 

10:25 
 

ANTHROPOGENIC INFLUENCES ON POTOMAC 
TRIBUTARY STREAMS IN MARYLAND 

Lindsay Auxier 
 
Stream chemistry and flow data were obtained through USGS 
online for multiple gage stations located in Maryland’s portion of 
the Potomac River Basin. Laboratory measurements of stream 
samples dating as far back as 1946 are being analyzed statistically 
for trends in chemical constituents pertaining to water quality 
standards. The Potomac River running along the western border of 
Maryland receives flow from a variety of tributary streams, which 
drain rural areas in the Upper Potomac down to the densely 
populated areas near the District of Columbia.  Like many streams 
found across the nation levels of nitrate increase over time; data 
values as high as 23.7 mg/L found in the Conocoheague Creek 
may be caused by fertilizers used in rural areas.  The Antietam 
Creek, which empties into the Mid-to-Lower Potomac, contains 
high sulfate values of 30 mg/L possibly due to anthropogenic 
influences. Studies have shown that the land use in an area highly 
influences the chemistry and quality of stream water. The park and 
preservation areas found around Seneca Creek can help reduce 
human influences and serve as a comparison to other streams, 
which have been influenced by population growth and land use 
changes. 



10:45 
 

RETHINKING THE BLUE RIDGE – VALLEY AND RIDGE 
INTERFACE: THE STANLEY FAULT AS A LATE 

ALLEGHANIAN THRUST ARRAY 
Mark Cox & Sara Rangel 

 
Recent mapping in the Big Meadows 7.5' quadrangle, Page Valley, 
Virginia, suggests that the late Alleghanian Stanley Fault, originally 
depicted by King (1950) as a single, curving N-S and E-W trending fault, 
is more likely a complex system of smaller thrust splays. This research 
builds on work done by JMU undergraduate students in the adjacent 
Stanley and Tenth Legion quadrangles. Regional stratigraphy includes 
Mesoproterozoic gneiss (basement) overlain by Neoproterozoic Catoctin 
greenstone, Cambrian clastic units (Chilhowee Group) and Cambro-
Ordovician carbonate rocks. Stratigraphy is upright in the southwestern 
portion of the quadrangle, but at least partly overturned in the center of 
the quadrangle. Previous mapping by King (1950), Rader and Gathright 
(1976), and others show the Stanley fault following a contorted path that 
trends northeast across Page Valley as the contact between the 
Beekmantown Group and the Conococheague Fm., then turning east and 
cutting across the carbonate units, and finally turning north following the 
western margin of Proterozoic basement rocks of the Blue Ridge. Direct 
outcrop evidence of the Stanley fault system is lacking throughout much 
of the Big Meadows quadrangle, with the notable exception of small-
scale, west-directed thrust surfaces in restricted outcrops in the 
northwestern corner of the quadrangle. Indirect evidence of thrusting 
includes lateral offset and truncation of carbonates and the Chilhowee 
Group in the southern and central sections of the quadrangle. 

Quartz arenite breccias of varying degrees of deformation are 
concentrated on Hershberger Hill in the center of the Big Meadows 
quadrangle. We associate these breccias with the basal Blue Ridge thrust 
system. The apparent southern truncation of the breccias by the Stanley 
Fault suggests that the Stanley Fault post-dates formation of the breccias 
and is therefore younger than the main Blue Ridge thrust. Future work 
will focus on improving constraints on the locations of Stanley Fault 
thrusts and the relative temporal relationships between folding and the 
various thrust systems. 

11:10 
 

DETERMINING THE TEMPERATURE AND MAGMATIC 
OXYGEN CONTENT OF THE ROSELAND ANORTHOSITE, 

VA 
Alexis Thompson 

 
The Roseland Anorthosite, located in Nelson and Amherst Counties, VA, 
was emplaced immediately prior to or during the Grenville orogeny 
(1045±44 Ma). The anorthosite contains large (>0.5 mm) magmatic 
rutile crystals within a contaminated zone <100 meters wide along a 
contact with older granulite-facies gneisses. The purpose of this study 
was to determine temperature at which the magma body was emplaced, 
and constrain how oxidized the magma was during emplacement and 
cooling. Doubly-polished sections of single rutile crystals were analyzed 
for hydroxyl (OH) concentrations using polarized Founder-transform 
infrared spectroscopy (FTIR). An experimentally-calibrated OH-in-rutile 
oxybarometer, was used to estimate the oxidation state of the magma 
(A181). The zircon major and trace element chemistry was determined 
using the electron microprobe at the Smithsonian Institution. The 
magmatic temperature was determined using the Zr-in-rutile 
thermometer (Ferry and Watson 2007 Contrib Mineral Petrol 437, 432). 
The calculated temperature was determined to be about 765°C which is 
within the range of magmatic temperatures (~750-870°C) determined 
from oxygen isotope measurements (Herz 1987 USGS Prof. Paper 1371). 
Based on these temperature measurements, the OH-in-rutile 
oxybarometer predicts that the Roseland Anorthosite magma had a 
partial pressure of oxygen close to the magnetite-hematite (MH) buffer, 
which means that the magma was oxidized. An alternative explanation is 
that, regardless of the initial oxygen content of the magma, slow cooling 
after peak Grenville metamorphism resulted in the low hydroxyl 
concentrations preserved in the rutile, since equilibrium [OH] decreases 
exponentially with decreasing temperature. Although the OH-in-rutile 
oxybarometer is not strongly dependent upon the amount of water in the 
system, low magmatic water content could also affect the hydroxyl 
concentrations in the rutile. Good constraints on peak metamorphic 
conditions and cooling history must exist to successfully apply this 
oxybarometer to rocks with a complex geologic history. 



1:00 
 
RECONNAISSANCE SURFACE MAPPING OF MARS USING 

MAJOR ELEMENT OXIDE ANALYSIS 
Nick Monaco 

 
 The Mars Exploration Rover (MER) was originally planned 
to conduct a 3 month land survey of the terrain on Mars. Five years 
later NASA is still receiving data produced by the Spirit and 
Opportunity rovers. Using their alpha proton x-ray spectrometer 
(APXS) systems, the two rovers are collecting and analyzing oxide 
levels of soil and rock samples. This device analyzes chemical 
compositions of samples from scattered alpha particles, protons 
that are emitted from the device, and X-rays after the sample is 
irradiated.  
 By taking the oxide analysis samples as a surrogate, we can 
decide what rocks and materials are present on the Martian surface. 
Once the rock types are found we then can cross reference those 
samples to where they were found and map out a reconnaissance 
surface map. There is no hypothesis in this analysis since the data 
is presented and is strictly being analyzed and mapped to make a 
descriptive generative product.  
 In analysis of the Martian rock and soil samples it is found 
that these igneous rocks are intensely silica dominated. The 
samples also contain high levels of potassium. The rock types are 
primarily basalts even though the high silica content renders them 
more closely related to terrestrial andesites. By analyzing the 
different chemical levels of each sample, it will be possible to 
make a more accurate and precise reconnaissance map, with the 
variations of the many different basalt samples. This is the first 
step to having a surface map produced for the terrain of Mars. 

1:20 
 

USING FX-NET TO TRACK MID-LATITUDE STORMS IN 
THE US 

Katie Blessing 
 

Mid-latitude storm systems move across the United States, 
delivering a variety of weather patterns to different geographic 
regions along the way. Comparing these storms based on their 
tracks across the country is of regional interest.  FX-NET is a 
program distributed by the National Oceanic and Atmospheric 
Administration (NOAA) designed for PCs that allow the user to 
directly access weather data and models via the Internet. For my 
research I am using FX-NET to analyze storms on two different 
tracks across the United States: those that move from west to east 
and those that move southwest to northeast. The parameters that I 
am analyzing are the dew point, temperature, wind speed, and 
vorticity within each storm. Dew point is important for identifying 
how much moisture a storm is available to a specific area. 
Measuring the wind speed and vorticity will allow me to analyze 
the strength of each storm. Temperature gradients are a proxy for 
analyzing how much energy is available in a storm. In order to 
track these storms I am taking cross sections of the atmosphere at 
multiple intervals across each storm. Each storm is measured daily 
and with multiple cross sections providing a visual representation 
of the atmosphere at a specific location for each of the four 
parameters. My hypothesis is that there are differences in dew 
point, temperature, wind speed, and vorticity patterns between the 
storms tracking west to east and the storms tracking southwest to 
northeast. Data from at least three storms on each track is being 
compared to identify similarities and differences among each track. 



1:40 
 
DEVELOPING VISUAL AIDS AND GEOLOGIC MAPS USING 

GOOGLE EARTH 
Jeremy Nicoletti & Mike Rivera 

 
Recent advances in computer-aided mapping technologies have 
facilitated a dramatic transition from standard two-dimensional 
geologic maps to interactive three-dimensional maps with linked 
databases.  Geographic Information Systems (GIS), have a variety 
of advanced features that would be desired in an interactive map. 
Unfortunately the industry standard GIS platform, ArcGIS, is 
expensive and inaccessible to many users, and only exports two-
dimensional (2-D) maps unless the user has compatible 3-D 
software.  The desire for a broadly available, easy to use digital 
map that is interactive and contains advanced features resulted in 
our development of a new mapping method.  Our approach exports 
original 3D field data from ArcGIS into Google Earth to build 
interactive geologic maps.  These Google Earth maps contain 
several features such as 3-D objects and terrain that are 
significantly more difficult to display in a GIS. 
 To test the capabilities of this method data from two 
localities in western Ireland were used to create maps using 
ArcGIS, Google Earth, and 3-D Collada models.  The final 
products display the following features: full 3-D view with zoom, 
rotate & pan, toggle-able layers with lithologic units & boundaries, 
three-dimensional strike-dip data, aerial photo overlays, 3-D cross-
sections, and lengthy field notes and photos which could not have 
fit in traditional 2-D maps.  Our new maps run on free software 
and can be viewed by anyone with a high speed internet 
connection.  Future plans for this project involve the development 
of free and user-friendly templates to allow other users to easily 
build Google Earth-based interactive geologic maps from their 
own field data.  

2:05 
 

DETERMINATION OF MAGMATIC TEMPERATURE AND 
AGE OF THE BALLARD FELSITE, COUNTY MAYO, 

WESTERN IRELAND 
Chris Sutherland 

 
A poorly characterized felsite intrudes along north-south trending 
vertical faults which cut across an east-west trending reverse fault 
located on Mt. Ben Levy in County Mayo, Western Ireland.   The reverse 
fault thrusts Precambrian-Cambrian Connemara formations over younger 
South Mayo Silurian and Ordovician sedimentary deposits.  This study 
attempts to characterize the origin and age of the felsite in order to 
constrain the timing of faulting and the tectonic history of the area.  
Major and trace element chemistry of the felsite was determined using 
X-ray fluorescence (XRF) spectroscopy and wet chemical analysis.  The 
felsite is a high-SiO2, high K2O rhyolite containing feldspar and quartz 
phenocrysts, a groundmass of feldspar and quartz, and minor apatite, 
ilmenite, and zircon.  Trace element plots (Rb, Y, Nb; Pearce et al. 1984) 
suggest that the felsite is post-orogenic or anorogenic.  Quantitative 
chemical microanalysis of quartz phenocrysts, groundmass quartz, and 
zircon crystals was completed using the electron microprobe at the 
Smithsonian Institution.  The Ti concentration in both quartz (Wark, 
Contrib Mineral Petrol (2006) 152:743–754; Hayden, Earth and 
Planetary Science Letters 258 (2007) 561–568) and zircon (Ferry, 
Contrib Mineral Petrol 2007 154:429–437) can be used as a 
geothermometer to evaluate crystallization temperatures.  Zircon 
crystallization temperatures range from 1050-1098°C.  In contrast, 
temperatures calculated for quartz phenocrysts (520-578°C) and 
groundmass quartz (593-656°C) are significantly lower and may reflect 
post-emplacement alteration or metasomatism.  The zircons retrieved 
from the sample show both simple and complex zoning in 
cathodoluminescence. Zircon separates were sent to the University of 
Arizona for U-Th-Pb age dating using the Laser-Ablation Multicollector 
ICP Mass Spectrometer. The ages obtained will allow us to better 
constrain the origin and timing of felsite emplacement. 
 



2:25 
 

STUDENT PERCEPTIONS OF GEOLOGIC TIME IN 
INTRODUCTORY EARTH SCIENCE COURSES 

Jamie Gehman 
 

This study sought to determine introductory level science 
and geology students’ understanding of geological and biological 
events within the scale of geologic time. Students were divided 
into groups of 11 individuals and provided with blank, paper 
scrolls and eleven geological or biological events to place in 
sequence, so that a timeline was created. Each roll of paper 
measured 45.6 ft. to represent the 4.56 billion years of Earth 
history (10 ft. equals one billion years). The geologic events 
provided included such historical markers as "The Oldest Known 
Earth Rock" and "The Colorado River Begins to Form the Grand 
Canyon" while biological events included such milestones as "First 
Fish," "Dinosaurs go Extinct," and "First Modern Humans." After 
each of the eleven events were placed, the distance from present 
day to each event was measured and converted to millions of years 
(Ma). Then the students were provided with a scale and the correct 
dates for the events. and were required to replace the events on the 
timeline, at the correct point, to demonstrate the differences 
between their perceptions of the geologic timescale and the actual 
vastness of Earth history. This procedure was repeated in three 
classes for a total of 17 groups. 

Analysis of data revealed that no group of students 
arranged all of the events in the proper sequence (although some 
groups misplaced only two events), and every group placed every 
event further back in time than it actually occurred. However, all 
three groups placed “Oldest Known Earth Rock,” “Oldest 
Evidence of Life,” and “First Modern Humans” closest (when 
compared to other events) to the actual dates. 

2:45 
 

THE HEAT SOURCE THAT DRIVES THE THERMAL 
SPRINGS OF BATH AND ALLEGHANY COUNTIES, 

VIRGINIA 
Nick Silvis 

 
The source of heat that drives thermal springs in Bath and 
Alleghany counties, Virginia, has been studied for many years but 
is still poorly understood.  This region contains the warmest 
thermal waters east of the Mississippi River and has some of the 
youngest igneous activity (Eocene aged) found in the eastern 
United States.  To date, researchers have been unable to positively 
link the thermal nature of these waters with this igneous activity.  
Instead , the most commonly accepted explanation for the origin of 
these thermal waters is that they are the result of meteoric water 
flowing through permeable thrust faults which is then transported 
to the surface by vertical fracturing located in the center of valleys 
in the study area. 
 
We have attempted to further investigate the possible connection 
between the recent igneous activity and the thermal natural of 
waters in Bath and Alleghany counties.  We are performing a 
drainage basin analysis to determine if long term flow to these 
springs can be sustained by only local meteoric water draining 
from the basin and we have chemically analyzed thermal spring 
water to help constrain the depth from which this water is 
originating.  Notably, we have analyzed thermal spring waters for 
isotopes of He3 and He4 to determine whether there is a linkage 
between these spring waters and the mantle.  Preliminary results 
show an unambiguous presence of mantle derived water in the 
thermal springs that we have studied. 



3:05 
 
USING SOILS AND SEDIMENTOLOGY FOR DECIPHERING 

THE ORIGINS OF GEOMORPHIC SURFACES NEAR 
MASSANUTTEN MOUNTAIN, EASTERN ROCKINGHAM 

COUNTY, VIRGINIA 
Holly Polivka & Liz Weisbrot 

 
The purpose of our research was to investigate the origin of a 
series of landforms located between the Massanutten Mountain 
Range and the South Fork of the Shenandoah River in Rockingham 
County, Virginia.  The morphology and position of these 
landforms led to a hypothesis that their origin was most likely 
fluvial and/or mass wasting.  Samples were excavated from soil 
pits that ranged in depth from 1.5 to 2 meters in the summer of 
2008 from four of the landform surfaces.  Laboratory techniques 
conducted included grain size analyses, shape factor analyses of 
sphericity and roundness, and sand grain mineralogy. Similar 
analyses were implemented on samples from deposits of known 
origins; specifically, debris flow deposits originating from 
Massanutten Mountain, and alluvial deposits from the active 
floodplain of the South Fork.  Data plotted on the Grain-size 
Distribution Curve showed high uniformity coefficient values 
which indicated that the sediment samples were all poorly sorted.  
Data of the angularity and mineralogy of the grains from the soil 
samples show trends of high percentages of angular to sub-angular 
quartz grains.  From these findings, we suggest that these specific 
landforms situated between the Massanutten Ridge and the South 
River Fork of the Shenandoah are relict debris fans, and are the 
byproducts from prehistoric catastrophic flooding and subsequent 
debris flow deposition.  
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