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Message from the Department Chair

Welcome to the 35th Annual Student Colloquium
Department of Earth, Environmental, and Resource Sciences

April 01, 2021

The COVID-19 pandemic has done huge damage to the world, our nation and our region. The
loss of life, jobs, and social interactions has been an ordeal few of us ever dreamed we would have to
endure. The resolve shown by our students, staff and faculty has been impressive. The patience and
creativity with which everyone has met this challenge is impressive.

Of particular note, Dr. Jose Hurtado turned field class into a virtual experience and successfully
was able to deliver a course that was able to provide students much of the same experiences and skills
development as an in-person course. He presented this innovative instruction methodology at the 2020
Geological Society of America meeting – Simulated Planetary Rover Operations as a Model for Teaching
Field Geology with Jesse Moore Kelsch and Aaron Conley. This methodology can be replicated for other
courses and would likely be very useful for physically impaired students. Congratulations Jose, Jesse and
Aaron!

Now that vaccinations are becoming available, I hope everyone will be vaccinated when their turn
comes up. This is not only for the sake of you and your loved ones, defeating the virus means stopping its
replication and inevitable mutation into a new strain. The world depends upon as many as people getting
vaccinated as possible so we can eradicate SARS-Cov-2 and end the COVID-19 pandemic as soon as
possible. I, for one, certainly do not want to relive 2020 again in 2021, 2022, 2023 . . .

Please join us as UTEP Earth, Environmental and Resource Sciences moves forward to learn
more about how we are using education and research to help society deal with today’s complex
geological, environmental, and energy issues. We are happy to include you in our efforts.

Dr. James D. Kubicki
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Fieldtrip Information
*All field trips will be virtual, in the GatherTown Auditorium

Franklin Mountains

Tour Guide: Eduardo Zuniga

This trip is normally a drive by field trip led by Eric Kappus for celebration of our mountains.
This field trip takes about 2 hours driving and stopping at various locations along the east side of
the franklin mountains. Here we are showcasing the Eastern Franklin Mountains Fault
(previously known as the eastern boundary fault zone) and the potential hazardous implications
to the surrounding homes built along the fault scarp. The EFMF trends N-S and runs along the
east side of the mountain from downtown El Paso, up through Trans. Mountain Highway.

UTEP Arroyo

Tour Guide: Dr. Diane Doser

Take a virtual walk through the largest arroyo on the UTEP campus! See how geology has
shaped the layout of campus and learn about cool new spots in campus.
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Keynote Speaker

Dr. Bridget Smith-Konter

The 2018 Kilauea Volcano Eruption - Sequences, New Science, and
Plenty of Surprises!

At 5:00 PM HST on May 3, 2018, the first of 24 eruptive fissures opened along the lower East
Rift Zone (LERZ) of Kilauea Volcano. Nineteen hours later, a Mw 6.9 earthquake, the largest
event in 43 years, displaced a substantial section of Kilauea's south flank ~1-3 m seaward. For
several days to weeks following this earthquake, subsidence of Kilauea's summit accelerated due
to partial draining of the underlying magma system. Accompanying this remarkable deformation
were several minor explosions and over 50 near-daily ~M5 summit collapse events.
Concurrently, lava erupted on the LERZ with a variety of styles and compositions, producing
lava flows covering 35 km2. By August 4, summit collapse ceased and the major LERZ eruption
also came to an end. This spectacular 3-month sequence of events provided an unprecedented
opportunity to not only study Kilauea's largest eruption and summit collapse in over 200 years,
but to also uniquely geodetically image volcanic and tectonic deformation in near-real time.
Furthermore, integration of geodetic and seismic observations spanning the most recent sources
of activity allow us to better understand earthquake phenomena, reconcile deformation rates, and
quantify the processes that control fault stress and strain accumulation/transfer/release at
Kilauea. These activities, as well as continued geophysical monitoring, are major targets for
advancing our understanding of earthquake and volcanic hazards at Kilauea and for executing an
optimal community response when pending events strike.

Join Zoom Meeting (Thursday April 1st, 12:00 pm - 1:30 pm)
https://utep-edu.zoom.us/j/81663279476?pwd=d050UVpNTjdsdlBkVm5WM2huVTh1Zz09
Meeting ID: 816 6327 9476
Passcode: EX6w0uwR

7

https://utep-edu.zoom.us/j/81663279476?pwd=d050UVpNTjdsdlBkVm5WM2huVTh1Zz09


Itinerary
Thursday, April 1, 2021
GatherTown link:
Password: utep

https://gather.town/app/jlobClSKDGmZby2n/deer
s_colloquium_21

9:00 am – 10:00 am Virtual Field Trips: Eduardo Zuniga- Franklin Mountains,
Dr. Diane Doser- UTEP Arroyo

10:00 am – 11:00 am Gather Town mixer

12:00 pm – 1:30 pm Keynote Speaker: Dr. Bridget Smith-Konter
Join Zoom Meeting
https://utep-edu.zoom.us/j/81663279476?pwd=d050UVpN
TjdsdlBkVm5WM2huVTh1Zz09
Meeting ID: 816 6327 9476
Passcode: EX6w0uwR

1:30 pm – 4:30 pm Undergraduate and Graduate Poster Sessions

4:30 pm – 7:30 pm Colloquium Reception/Alumni Mixer

Friday, April 2, 2021
GatherTown link:
Password: utep

https://gather.town/app/jlobClSKDGmZby2n/deer
s_colloquium_21

9:30 am – 10:30 am
Hydrology

Oral Session I: Hydrology and Geochemistry
Alfredo Dagda, Orlando Ramirez-Valle, Nohemi
Valenzuela

Geochemistry

10:45 am – 12:00 pm
Geophysics

Tectonics

Lisa Molofsky

Oral Session II: Geophysics and Tectonics
Solymar Ayala-Cortez, Jenna Faith, Aimee Garcia, David
Guenaga

David Lankford-Bravo

2:00 pm – 3:00 pm Awards Ceremony & Closing Remarks
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GatherTown Information
GatherTown link: Gather | deers_colloquium_21
https://gather.town/app/jlobClSKDGmZby2n/deers_colloquium_21
Password: utep

GatherTown Help Desk
For assistance:
Join WhatsApp Chat: https://chat.whatsapp.com/FIg2YzVaUDOGHDjbbJ1rwm
Email: geology@utep.edu

GatherTown Map
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Poster Booth Room 1 Map
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Poster Booth Room 2 Map
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POSTER SESSION: Geochemistry

[1.1] Method development for preconcentration and quantification of critical elements in
Permian Basin Produced Waters.
Joshua Lewis1 and Mark A. Engle1, 1University of Texas at El Paso Jmlewis2@miners.utep.edu
Abstract: Produced waters are the most voluminous waste product of oil and gas extraction, and
historically were disposed of through subsurface injection. Due to a shift in production to
low-permeability reservoirs, disposal costs have increased tremendously over the last few years. Produced
waters experience long residence time in the subsurface and as a result often exhibit very high salinities. 
Thus they present a possible source of valuable mineral resources, which could be sold to defray
increasing disposal and treatment costs. We are developing a high salinity specific methods to quantify
Critical and Valuable Elements (CVEs - Ag, Co, Ga, Ge, In, Ir, Nb, Os, Pd,Pt, Re, REE’s, Se, Te) in
produce waters of the Permian basin through preconcentration using Chelex-100 ion exchange resin. We
will be modifying methods developed by Zhu [1] and Strachan [2] to determine the most effective method
for impactful critical element yield.

[1.2] Water Chemistry and Quality in Texas River Basins 
Lourdes Moreu1, Dr. Victor Garcia, Dr. Jason Ricketts1, and Dr. Lin Ma1, 1Department of
Geological Sciences, The University of Texas at El Paso 
Abstract: Understanding surface water chemistry and quality is vital because of its many impacts on
society, agriculture, and human health. A lack of understanding exists regarding how climate, geology,
and land use impact water quality in rivers across the State of Texas. The surface water chemistry and
quality of four Texas rivers basins (Brazos, Colorado, Pecos, and Red) were investigated to gain an
improved understanding of how climate, geology, and humans impact water quality in rivers. This is part
of a newly funded project from the National Science Foundation (NSF). Fifteen water sampling locations
along each river for future water sampling were determined based on proximity to USGS and TWDB
stream gauges and accessibility. Future water sampling locations were mapped in Google Maps.
Historical chemistry data for sampling locations was utilized from the United States Geological Survey’s
(USGS) Water Quality Data Portal and analyzed for trends in water chemistry. Future goals for this
research include collecting water samples for the Colorado and Pecos River in late spring or summer of
2021.  

[1.3] Biological Sequestration of Molybdenum under Sulfidic Conditions: The Role of
Sulfate Reducing Bacteria  
R. F. Phillips1 (rfphillips@miners.utep.edu) and J. Xu1  1Department of Earth, Environmental
and Resource Sciences, the University of Texas at El Paso, El Paso, TX 79968, U.S.A. 
Abstract: Concentrations of sedimentary molybdenum (Mo), a redox-sensitive and abundant trace
element in the ocean, are used to reconstruct paleoredox conditions. However, the behavior of Mo under
anoxic, sulfidic (euxinic) conditions remains debated due to a lack of understanding behind Mo
sequestration pathways. Because of structural similarities between molybdate (MoO4

2-), the dominant
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species in (sub)oxic waters, and sulfate (SO4
2-), previous studies have proposed the possibility of

molybdate reduction and fixation by sulfate reducing bacteria (SRB). Distinctive from these former
studies, the current study emphasizes the high affinity between molybdate and sulfide, and focuses on
how microbial sulfate-reduction may promote significant Mo sequestration along with sulfide production.
Through systematic experimentation, we aim to further our knowledge of Mo sequestration mechanisms
under euxinic conditions.  Specifically, we will characterize the behavior of Mo (i.e., aqueous speciation,
degree of association with SRB cells, and the composition, structure, and Mo valence state of its
precipitates) in sulfidic solutions maintained and mediated by SRB. Solutions and precipitates will be
analyzed using UV-Vis spectrophotometry, transmission electron microscopy (TEM), electron energy loss
spectroscopy (EELS), and X-ray photoelectron spectroscopy (XPS). Preliminary UV-vis results suggest
the reaction of molybdate with sulfide to form thiomolybdate (MoOxS4-x

2-) depends on the species of
SRB present, but more research is needed to confirm and interpret these observations as well as
characterize the precipitates formed by biologically mediated Mo sequestration. Our major hypotheses are
(1) Mo precipitates will exhibit strong association with the periplasm of SRB cell walls, (2) the presence
of Fe2+ will induce Mo precipitation but decrease cellular association of the precipitates and (3) Mo(VI)
will be reduced to Mo(IV) in all precipitates indicating an underlying reduction process. Characterizing
biologically sequestered Mo precipitates is critical for furthering our understanding of Mo behavior in
euxinic environments and refining redox reconstructions based on Mo concentrations.

[1.4] The fate of highly soluble constituents during the deposition of the Louann
Salt, Gulf of Mexico.
Alejandro Quezada1 and Benjamin Brunner1, 1The University of Texas at El Paso
(aquezada12@miners.utep.edu), (bbrunner@utep.edu)  
Abstract: The Louann Salt is a massive geological formation consisting of evaporite rocks that were
deposited in the Gulf of Mexico during the mid-Jurassic. Today, the salt sheets and diapirs of this
formation are critical for hydrocarbon production. Despite its importance, enormous gaps in knowledge
about the composition and internal structure of the salt persist until today. Most controversially discussed
is the putative purity of the Louann Salt, i.e., the notion that it consists almost entirely of halite (NaCl,
rock salt), which does not reflect the chemistry of seawater from which it supposedly originated from.
Attempts to explain this phenomenon so far have mostly focused on the apparent absence of evaporite
minerals that are less soluble than halite, in particular the calcium sulfate salts anhydrite and gypsum,
with a popular hypothesis proposing that these constituents precipitated due to evaporation in a shallow
seaway that connected the open ocean with the Louann Basin, such that they did not become part of the
evaporites of the basin proper. Here, we investigate the Louann Salt conundrum from a new perspective,
the scarceness of highly soluble constituents of seawater, in particular magnesium, in the salt body. Such
salts are more soluble than halite, and a such cannot be easily stripped from water in a shallow seaway. 
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[1.5] A New Hypothesis for the Formation of Unique Dolostone in the Gypsum Valley Salt
Diapir
Trisia A. Tellez, Amanda L. Labrado, Gail L. Arnold, Benjamin Brunner 
Department of Earth and Environmental Resource Science ttellez2@miners.utep.edu,
allabrado@miners.utep.edu, glarnold@utep.edu, bbrunner@utep.edu  
Abstract: The dolomite problem is one of the longest-standing geological issues. It can be described with
the following question: How is it possible that dolostones, i.e. rocks made from dolomite, a
magnesium-calcium carbonate mineral, are very abundant in the geological record, if limestone
formation, i.e. rocks made from calcite, a calcium carbonate mineral, dominates the carbonate
precipitation today? The calcium/magnesium ratio can be strongly affected by dissolution or precipitation
of sulfate salts, namely anhydrite and gypsum, which are sources or sinks for calcium. At an elongated
salt dome – referred to as a salt wall – in Gypsum Valley, Colorado previous research documented a
mixed dolostone and limestone unit, with the dolostone components preceding the formation of limestone.
This unit has been identified as salt dome caprock, formed by halite dissolution, leaving less soluble
anhydrite and gypsum as a residual cap, and by subsequent replacement of these sulfate minerals with
carbonate rocks. In the classical understanding, these rocks are expected to be limestones, with the
calcium originating from anhydrite/gypsum, while dolomitic caprock is unexpected, because
anhydrite/gypsum replacement does not provide magnesium. Using aqueous speciation software
(PHREEQC), we investigated what circumstances (temperature, pressure, salinity, magnesium content of
fluids) are necessary to render dolomite formation energetically more favorable than calcite precipitation
in a scenario where anhydrite/gypsum dissolve. We found that it is imperative that there is a significant
magnesium (Mg) source available to form dolomite during gypsum replacement. The presence of Mg
bearing salts was previously documented for the evaporite rocks that are the source for the Gypsum
Valley salt wall, with the potash minerals carnallite and talc being locally in the stratigraphy and
paleogeography of the salt body. Dissolution of carnallite and talc could be a perfect Mg source for
dolomite formation because they do not contain calcium. Talc dissolution would not only contribute Mg,
but also increase the pH by contributing hydroxide ions, increasing the chance for carbonates to
precipitate. However, our modeling efforts indicate that, due to low solubility, talc dissolution may be
negligible under the conditions relevant of caprock formation. Therefore, carnallite, which is much more
soluble and likely the most abundant magnesium salt in the evaporite deposits in the Paradox Basin,
becomes the most likely source of Mg to aid dolomite formation. The possibility of potash salt dissolution
as driver for dolomite formation allows us to formulate a hypothesis for caprock formation at Gypsum
Valley, which fundamentally differs from the classical models. In particular, the new model allows for
carbonate caprock formation in the absence of extensive halite dissolution, which in turn means that such
lithologies could originally form at significant burial depths under halite-saturated conditions. The
outcome of this research has not only important implications for the interpretation of the
dolostone-bearing unit at Gypsum Valley, but for such units located near salt diapirs worldwide.
Moreover, it will shed new light on a forgotten critical aspect of the dolomite problem, namely that there
are circumstances under which dolostone formation should not take place – independently of the kinetics
involved. 
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POSTER SESSION: Geophysics

[2.1] PLANNED GEOPHYSICAL CHARACTERIZATION OF A PIEDMONT SITE IN
THE JORNADA BASIN IN SOUTHERN, NM.  
Caylor, R.J.1, Karplus, M.1, Baker, M.1, Doser, D.1, Kaip, G.1 1The University of Texas at El
Paso  
Abstract: Drylands are one of the most important land areas on Earth currently covering ~45% of the
surface. This percentage will likely increase with further desertification processes brought on by our
changing climate. Currently, drylands are home to ~2.1 billion humans making these areas increasingly
important to understand. Despite this, dryland critical zones are still relatively understudied. We propose
to study the drylands of the Jornada del Muerto basin in southern New Mexico using multiple geophysical
methods to help constrain the hydrologic processes in the area. This geophysical work will serve as a
basis for developing hydrogeological models and help inform future critical zone work in the area. We
design our study with the assumption that pedogenic carbonates and geologic structure are the primary
controls on subsurface water flow. We will use magnetic, gravity, and active source seismic imaging
techniques. The magnetic and gravity data collected along two lines which bound the north and south of
the study area will give us a sense of the primary structural controls on the area. We will collect 2 types of
seismic data in the area: 300m (or shorter) hammer source lines, and one 3km weight drop line. The
shorter seismic lines will help us study shallow (~50m depth) water infiltration, and the longer line will
provide a more detailed view of the subsurface boundaries. The main goals of this study are to
characterize structural features in the study area, infiltration of water, and potentially map pedogenic
carbonates.  

[2.2] ESTIMATION OF ICEQUAKE SOURCE LOCATIONS USING SURFACE-WAVE
EIKONAL TOMOGRAPHY.
I. G. Garcia1 and J. A. Chaput1, 1University of Texas at El Paso, Department of Earth,
Environmental, and Resource Sciences.
Abstract: Mt Erebus, the world's southernmost active volcano, lies on Ross Island, Antarctica, roughly
36 km north of McMurdo Station. It is best known for its rare, persistently convecting phonolite lava lake
that exhibits low-level, quasi-repeating strombolian style eruptions associated with degassing. The edifice
is also covered by a glacial system composed of mostly permanent snow and ice that exhibits frequent
icequake seismicity due to fracturing at very shallow depths. These glacial microseismic sources provide
a unique opportunity for studying the subsurface of volcanic structures, due to their wide spatial
distribution and their impulsive signatures. Previous Erebus seismic studies have successfully produced
tomographic scattering maps of the shallow volcanic subsurface utilizing strombolian and icequake coda
correlations. This study intends to derive icequake source locations by assembling a surface wave eikonal
tomographic map combined with a oct-sampler location algorithm to effectively build a flexible local
detection/location framework specifically for volcanoes. The study's data consists of continuous seismic
records from the Erebus Tomography and Source Studies (ZW.ETB) and Mt. Erebus Volcano Observatory
(Y4.ETS) networks deployed from 2007 to 2009. To assemble a comprehensive record of icequakes, we
apply a Short-Term/ Long-Term Averaging detection algorithm that distinguishes the instant amplitude of
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events from the average seismic noise amplitude. Future work on this project will consist of assembling
the Rayleigh wave tomographic map using seismic interferometry. 

[2.3] Detecting Construction of the Southern US Border Wall Using Seismic Noise 
Marc A. Garcia1 (magarcia58@miners.utep.edu), David L. Guenaga1

(dlguenaga@miners.utep.edu), Dr. Aaron A. Velasco1 (aavelasco@utep.edu), Dr. Marianne

Karplus1 (mkarplus@utep.edu) 1The University of Texas at El Paso, Department of Earth,
Environmental. and Resources Sciences 
Abstract: Seismology allows us to observe various phenomena indirectly. From communal traffic to
explosions to tectonic movement, seismometers detect and record seismic disturbances (i.e., ground
shaking). Here we examine publicly available seismic data from stations near the US southern border
from Jan. 2017 to Feb. 2021 (data found in the Incorporated Research Institutions for Seismology Data
Management Center). In February 2018, the US federal government, under the Trump Administration,
began constructing the border wall—renovating and later building new sections of the wall. Using seismic
stations <10 km from the border, we expect to detect detonations (explosions used to clear terrain),
increased traffic, and the use of industrial equipment. We constructed a timeline and location map of
border wall construction events from available government statements, news reports, and blog posts. The
expected end date for our seismic source is 20 January 2021, when the Biden Administration released an
executive order to stop border wall construction. Preliminary results show that at least two stations (214A
and 319A) from the Arizona Broadband Seismic Network (AE) in Southern Arizona show apparent
increases in seismic energy during local border construction. During this venture, we will explore the
ability to use broadband seismic sensors—traditionally used for earthquake study and tomography—to
detect local, construction-related anthropogenic activity. By analyzing what is commonly dismissed as
ambient seismic noise, we hope to show the versatility of seismic records and help advance our
understanding of noise for seismic discrimination. 

[2.4] Aftershock Distribution of the 2017 M8.1 Tehuantepec, Oaxaca, Mexico Earthquake
Raquel Guzman, Marc Garcia, Solymar Ayala and Aaron A. Velasco The University of Texas at
El Paso Department of Earth, Environmental and Resource Science
Abstract: Among the different types of earthquakes, it is observed that the largest earthquakes occur in
subduction zones as well as being the most destructive. During 2017, Mexico experienced three
mainshock events of magnitudes larger than M6: 1) the September 7 Tehuantepec, Mexico M8.1
earthquake, 2) the September 19 Puebla-Morelos M7.1 earthquake, and 3) the September 23, 2017 M6.1
earthquake. More recently on July 23, 2020, the La Crucecita (M7.4) earthquake occurred north of the
epicenter of the Tehuatepc earthquake. Generally, an aftershock sequence immediate follows the
manifestation of the mainshock, increasing seismic risk even in remote areas away from the mainshock
fault zone vicinity. Research from UTEP and in Mexico deployed a dense network of temporary seismic
stations to augment existing stations of the Servicio Sismólogico Nacional (SSN), Mexico’s national
seismic network, along the rupture zone of the Tehuantepec earthquake to study the aftershocks. The
SSN captured over 30,000 hypocenters for 6 months after the mainshock. Furthermore, previous results
suggest that the subducting plate ruptured, not the plate interface. We process the data collected from the
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temporary and permanent network to better define the rupture zone of this earthquake. Specifically, we
will automatically process the data for aftershock location, and manually process events for first motion
polarity focal mechanisms. We will apply new detection and location algorithms that will for efficient
processing of the large amount of data and events recorded by the network. With these results, we will
map aftershock distribution of the Tehuantepec earthquake, and interpret the local stress regime and the
fault planes within the subducting plate. These parameters allows for better seismic hazard assessment of
regions located adjacent to this subduction zone.

[2.5] Analyzing Stress drops and other earthquake parameters from the 2019 Ridgecrest
Earthquake Sequence 
Vivian Rosas1 and Dr. Annemarie S. Baltay2, 1University of Texas at El Paso; Department of

Environmental Science and Engineering (viviangrosas@gmail.com), 2USGS
(abaltay@usgs.gov) 
Abstract: Stress drop is related to the energy released from an earthquake rupture. Of great interest is
how stress drop scales with different variables such as magnitude, moment, depth, etc. Since stress drop is
a key source parameter in describing the energetics of an earthquake, these relationships can help
understand future earthquakes and their physical effects. The 2019 Ridgecrest earthquake sequence had
3,557 earthquakes of magnitude M2+ recorded in the first two weeks alone, the largest magnitude being
7.1. This earthquake sequence provided a wealth of high-quality data has been analyzed by multiple
researchers using multiple methods. This presents an opportunity to help determine important patterns in
stress drops and how they reflect true source processes and complexities. To understand how stress drops
from different researchers and approaches differentiate, we examine stress drop data sets. From Trugman
(2020) who uses a spectral decomposition method, and Arias stress drops as calculated in Parker et al.
(2020). We use MATLAB to load the data to plot and compare; creating different types of plots helps
information become clearer by comparing the differences and similarities. When analyzing the data sets,
we observed how the intersecting data on stress drops did not show similarities, this might be due to the
various methods used in finding stress drops. We continue to collect more stress drop estimates to
compare a larger dataset to see if a difference in results emerge, considering other methods, such as the
single-station Brune fitting method used in the gmprocess software (Rekoske et al., 2019) as well as
ground-motion measures of stress drop from Parker et al. (2020). We examine not just the stress drop
values, but also how the seismic moments and corner frequencies compare between methods. We try to
understand if the similarities and differences between the datasets are indicators of other physical
earthquake information, to get better knowledge of the foundation of these events. This research is part of
the stepping stones to helping model earthquakes that could happen in the future. The more we study
earthquake parameters and their effects the more we are able to better prepare for upcoming seismic
events.
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[2.6] EXPLORING SPATIAL RELATIONSHIP BETWEEN DOMES AND IMPACTS ON
CERES.
A. W. Zitnik and J. M. Hurtado, Jr., The University of Texas at El Paso, 500 West University
Avenue, El Paso, TX 79968, azitnik@miners.utep.edu. 
Abstract: The dwarf planet (1) Ceres is the largest object in the asteroid belt and contains interesting
topographic rises which are the subject of continuing research [1]. When NASA's Dawn spacecraft
arrived in 2014, images captured the presence of large domes found scattered across the surface of the
dwarf planet [2]. Competing models suggest that the domes are either the result of cryovolcanism or the
surface manifestation of diapiric flow in a subsurface briny ice mixture [3,4,5]. One such dome, Ahuna
Mons, has been modeled as an anomalous concentration of mass (referred to as a “mascon”) in the
subsurface [6]. Lunar mascons originate from impact events which create craters exceeding 30 km in
diameter [7], leaving the possibility that the formation of domes on Ceres may also be spatially connected
to impact events. We demonstrate the use of automated crater detection algorithms applied to images
taken during the Dawn mission. The resulting images will be used in tandem with spatial analysis tools to
explore meaningful relationships among craters and domes. The purpose of detecting craters is to interpret
relationships between the formation of these domes and impact events. To that end, craters larger than 30
km are chosen as candidates for likely mascon formation [7]. Since mascons can be observed or inferred
using gravity data on Ceres and other planetary objects, further work will constrain the formation
processes of these domes using Bouguer gravity data which was also recorded by the Dawn
spacecraft. Methodology: The input image data are version 2 of the Ceres LAMO (Low Altitude
Mapping Orbit) Clear Filter Mosaic and made available via the NASA PDS system. The mosaic has a
resolution of approximately 35 m/pixel [8]. Preprocessing of the image data included removal of a
brightness gradient in which equatorial pixels are anomalously bright. This non-uniform illumination
would have otherwise caused difficulty in further processing steps [9]. A second preprocessing step
segments the image into 4000x4000 pixel sub-images to decrease RAM usage and improve
performance. We implement two methods for detecting large-scale features on the surface of Ceres. These
two methods are designed to focus on low spatial frequency features (>30 km). The output of these
algorithms is then used as an input to a multidirectional Sobel edge detection filter for detecting
craters. The first technique convolves a Gaussian blur function with the image to act as a low-pass filter.
Kernel sizes of 1000x1000 and 1500x1500 pixels were both tested with Gaussian 1-standard deviation
widths of 500 and 700 pixels. The initial kernel sizes were picked based on the 30 km crater size being
targeted. The kernel size and width of the Gaussian will be adjusted to determine the optimal values.  The
second technique applies a median filter to the segments of the image. The median filter used employs a
kernel size of 1000x1000 pixels such that features smaller than those being targeted for this study are
smoothed out along with any noise. The Sobel filter is applied to both techniques for ease in detecting
edges and is set to operate in a multidirectional manner. A multidirectional approach is used to ensure
edges along both image axes are detected. After passing through the Sobel filter, the resulting images
contain only black pixels and white pixels, representing no edges and detected edges
respectively. Following the output of the Sobel filter, a qualitative assessment is applied to choose which
technique returned the best fits for crater detection. Techniques are judged based on how closely their
shape resembles the crater and the proximity of the detected edge to the topographic edge. The best fitting
Sobel edge detector results will then be transformed into polygons utilizing the Raster to Polygon tool. By
teaching the program that white pixels are of interest, ArcMap can then convert the contour lines into
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geo-referenced polygons. Polygons for domes on the surface of Ceres will need to be manually created.
Domes will then be spatially grouped to the nearest crater polygons with the Spatially Constrained
Multivariate Clustering (Spatial Statistics) tool in the Spatial Statistics toolbox. Preliminary Results:
Comparing this result to the original image reveals promising circular patterns of that closely approximate
large craters (Fig 1). Additional adjustments to the kernel size and width are planned to fine-tune the best
parameters for identifying the target craters. 
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POSTER SESSION: Tectonics and Sedimentation

[3.1] Geologic map of the southern Indio Mountains: Reconstructing the transition from
Laramide contraction to Rio Grande rift extension.
Aaron Conley (atconley@miners.utep.edu) and Jason Ricketts, The University of Texas at El
Paso, Department of Earth, Environmental. and Resource Sciences  
Abstract: Laramide compression and Rio Grande rift extension have been extensively documented in the
southwestern U.S. However, continental extension and early sedimentation in rift basins complicate Laramide
structures and post-Laramide, pre-extensional deposition. The Indio Mountains in western Texas record
Laramide compression and relatively minor Rio Grande extension, providing a unique opportunity to study
both tectonic events. This project seeks to document these events in the southern Indio Mountains by 1.)
Mapping an angular unconformity that preserves end-Laramide topography, 2.) Structural and
sedimentological analysis of post-Laramide clastic deposits beneath 38 Ma ignimbrites, and 3.) Structural and
sedimentological analysis of an incipient Rio Grande rift half-graben. This project will also include detrital
sanidine 40Ar/39Ar geochronological and (U-Th)/He thermochronological techniques to constrain timing of
sedimentation and faulting in the Indio Mountains. Field mapping has thus far yielded four significant
observations. 1.) A  mappable, highly irregular angular unconformity separates Eocene ignimbrites and
Paleogene sedimentary units from underlying folded and faulted Cretaceous units. 2.) Apparent local
thickening of Paleogene sediments and volcaniclastic rocks overlying the unconformity, which may indicate a
significant paleotopographic control on both thickness and distribution of Paleogene deposition. 3.) Systematic
ENE increase in Cretaceous sedimentary clasts and a simultaneous decrease in Tertiary ignimbrite clasts in the
Neogene rift basin adjacent to the Indio Mountain normal fault. 4.) SW-NE extension along Rio Grande rift
normal faults. Minimal Rio Grande rift extension in this portion of the rift and extensive field mapping will
provide a reconstruction of end-Laramide topography and its relationship to depositional locales prior to the
initiation of Rio Grande rift extension. Pending 40Ar/39Ar geochronological and (U-Th)/He
thermochronological analyses will constrain the transition from Laramide compression to Rio Grande rift
extension in the Indio Mountains.  
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POSTER SESSION: Geospatial

[4.1] Cross-border contrast in roof counts and land surface temperatures: Cd. Juárez,
Chih. (MEX) vs. El Paso, TX (USA) 
America Alvarez (aalvarez26@miners.utep.edu)1, Belem Martinez1, Anais Vazquez1, Judith

Hoyt1, Rebeca Hernandez2, Rafael Sanchez2, Alexis Marruffo2, Maria A. Amaya2, Nicholas E.

Pingitore1, 1Department of Earth, Environmental, and Resource Sciences, 2School of Nursing,
The University of Texas at El Paso 
Abstract: The El Paso-Juárez metroplex is a binational community along the US-Mexico border across the
Río Grande. The twin cities lie within the Chihuahuan desert climate zone, where the intense summer heat is a
significant health hazard for the 2.7 million residents; increasing surface temperatures are expected due to
global warming. Satellite imagery indicates a distinct albedo contrast between the neighboring cities. While
residences in El Paso mostly have roof shades of gray, brown, and terra cotta, most residential roofs in Juárez
are white and light colored. A point-counting technique confirmed that white residential roofs predominate in
Juárez with 27%, whereas only 7% of El Paso residences have white roofs. Furthermore, Juárez has 16% fewer
dark residential roofs than El Paso; the ratio of light to dark roofs in El Paso may contribute to the heat load in
the city. A total of 2,116 residences were counted for El Paso and 2,534 for Juárez; residential roofs comprised
of 22% and 26% of all point counts for each city, respectively. To compare roof counts with land surface
temperature (LST) data from Terra MODIS, a roof grayscale ratio (RGR) was implemented with the
RGB-to-grayscale algorithm used by most image processors. El Paso ranks among the top 10 US cities with a
large Hispanic population and shares cultural roots with Juárez. However, the surface and roofing materials
typically found in Juárez tend to be lighter; higher poverty in Mexico may call for cheaper material choices.
Likewise, the higher population density in Juárez yields a higher roof density, increasing the proportion of
reflective surface area of roofs. The median income for El Paso and Juárez is less than $45,000, and many
residents can only afford evaporative coolers or fans, leading to excessive heat exposure. Interestingly, houses
in affluent neighborhoods in both cities tend to have white or lighter roof shades. Educating the public,
industry, and policymakers to implement white or light-colored roofs in new or existing homes, especially in
low-income neighborhoods, can moderate the summer heat load and mitigate the effects of residential urban
heat islands in El Paso. The likelihood of heat-related symptoms may also decrease by improving the resilience
to extreme heat. Future work will compare point-counting trials, quantify roof albedos and roofing materials,
as well as examine the roofing industry and policy. 

[4.2] Mitigation of visual impact associated with the loss of landscape quality due to the
presence of mining works: Quebradona Copper Mining Project - Antioquia, Colombia.
Rosa España (reespana@miners.utep.edu)1, W. Lopez2, F. Lopez3

Abstract: In this study, we developed a successful strategy for the mitigation, recovery, and landscape
rehabilitation of the areas impacted by mining works in the Quebradona Copper Mining Project, one of
the largest mining megaprojects in South America. Located in the municipality of Jericó - Antioquia, in
the Southwest Subregion. The project has two areas, one located in the mountain area (ZQ) specifically in
the Quebradona village, Palocabildo district, and the valley area (ZV), in the Cauca village. A diagnosis
of the elements and the relationships with the landscape is established, to generate mitigation models
distributed in management areas. In this analysis, 195 Landscape Units (LU) were defined and limited as
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spaces with their own characteristics or homogeneous areas. These landscape units are established based
on the essential factors in the high mountain landscape: geomorphological units, climatic zones, and
vegetation cover. In this study, the construction of tailings piles, pyrites, and infrastructure works for the
construction phase is modeled over time. An analysis of growth in exposed areas for the years of the
construction phase is analyzed. A visual basin study of the construction works in the valley and mountain
area is carried out. We used ArcGIS and Global Mapper SIG software to develop a coupled fragility –
quality model to analyze the vulnerability of the natural system to anthropogenic changes. The dynamics
of the scenic background are studied as well as the influence of the surrounding landscape on the quality
of the visual scene. The study of the landscape must be included in any development project, both to
determine its quality against the exercise of certain activities and adopt measures aimed at mitigating and
reducing the visual impact for the preservation and protection of the natural system [1]. According to the
analysis of the suggested mitigation strategies, 87.99% corresponds to natural strategies (planting of
native forest valley zone, Live barrier, revegetating with pasture, revegetating with shrubs, Establishment
of native forest in the Mountain area) and the remaining 12.01% corresponds to temporary mitigation
measures that reduce the mismatch generated by the infrastructure during execution. The results show that
the mitigation strategies established for the most important intercepted areas were 82% successful for the
valley area and 75% for the mountain area due to the presence of subduction events. The simulation for
the mitigation strategies shows a considerable reduction in the visual impact of the mining project of
about 85%.

[4.3] Constructing a Plant Species Checklist for Castner Range, Texas and Identifying
Important Species Through Species Distribution Models 
Aparna D. Mangadu1, Mingna Zhuang, PhD2, The University of Texas at El Paso, Department

of Biological Sciences, admangadu@miners.utep.edu, 2The University of Texas at El Paso,
Department of Biological Sciences, mzhuang@utep.edu 
Abstract: Castner Range National Monument is the area of land in El Paso, Texas that stretches from the
Northeast section of the Franklin Mountains to the very top of North Franklin Mountain. The vegetation
of the area includes a variety of desert scrub and endemic plant species and has remained true to its
original flora despite the weapons firing practice that took place in the area from 1926 to 1966.
Additionally, Castner Range receives the heaviest amount of rainfall for the Franklin Mountains which
possibly gives rise to unique vegetation patterns. Since the native vegetation is still present, some plant
species may serve as bioindicators and aid in analyzing the health of the ecosystem. A current checklist of
the plant species present in the region has not been constructed due to difficulties in present day
surveying. To address this, I georeferenced historical plant specimens of the UTEP Biodiversity
Collections, recorded for El Paso County, Texas and obtained georeferenced records from Seinet and
GBIF. I used the literature to confirm occurrence records. Using ArcGIS, I constructed a map of all
specimens that were found within the boundary of Castner Range to create a checklist and identify
historical collecting trends and gaps. In total, 120 families, 335 genera, and 558 species were identified
from 1586 specimen records.  Using this data, we intend to use MaxEnt to construct species distribution
models for important species in order to assess the effects of climate change on this region. 
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[4.4] Parsing Controls on River Chemistry Using Geospatial Analysis of Texas River
Basins  
Alexia Reyes, Erin Milligan, Dr. Victor Garcia, Dr. Jason Ricketts, and Dr. Lin Ma Department
of Earth, Environmental and Resource Sciences, The University of Texas at El Paso  
Abstract: River (234U/238U) ratios are governed by a multitude of mechanisms, making them excellent
tracers in natural river settings, but also complicating their interpretation to address critical geochemical
and hydrological issues. Understanding the controlling mechanisms of river (234U/238U) thus requires a
multi-pronged approach. The overarching goal of this project is to use Texas rivers as a natural laboratory
to explore the various controls on river (234U/238U) ratios using a combination of geochemical,
geological, and GIS tools.  Four major river basins in Texas are being investigated to understand how their
water chemistry is impacted by geology, anthropogenic activities, and climate. Using ArcGIS, we are
conducting a geospatial analysis of the Colorado, Pecos, Brazos and Red River basins. Watershed
boundaries are calculated from Digital Elevations Models (DEM), and within individual watersheds we
analyze patterns in precipitation, temperature, rock lithology, and land use, Major Texas rivers trend
roughly perpendicular to precipitation and lithology, which are overprinted by land cover and land use.
We find strong variations in these factors between headwaters and deltas. Sampling of major Texas rivers
for geochemistry and (234U/238U) ratios will be accomplished during Summer 2021, and interpretation of
datasets will be greatly aided by geospatial analysis of possible controlling factors. This overarching
project is an excellent example of combining diverse research tools to address critical hydrological
issues.   

[4.5]CATALOGING ASTRONAUT PHOTOGRAPHY FROM THE INTERNATIONAL
SPACE STATION.
Vivian Rosas1 Jose Cabral1, Jose Jimenez1, John Rewis1, Alexia Reyes1, Randall Walker1, and

Jose M. Hurtado Jr.1,2 1The University of Texas at El Paso Department of Earth, Environmental,

and Resource Sciences, 2jhurtado@utep.edu
Abstract: The goal of this project is to help catalog photos on the NASA Gateway to Astronaut
Photography of Earth website (https://eol.jsc.nasa.gov/). The images to be cataloged were taken by
astronauts on the International Space Station (ISS) during their free time. They prioritize requested areas
such as major cities, geological points of interest on the surface of the Earth, and other geographical
features. Our job is to add geographic coordinates and label visible features that, in turn, become
searchable metadata on the Gateway to Astronaut Photography website. It is the responsibility of our team
to catalog photographs using Catalite, a NASA software application. We begin by looking for distinctive
geographic features in the photo and use Google Earth Pro to determine the coordinates of the center point
of the photograph. In addition to the center point, we locate and label major geologic and geographic
features present in each photo. After we have located and labeled a photo, Catalite generates a report file.
The saved report files are sent to our faculty advisor to review. The data files are then transmitted to
NASA Johnson Space Center (JSC) for upload to the Gateway to Astronaut Photography of Earth. The
time that it takes to catalog a photograph varies depending on how simple it is to recognize the geography
of the area and  how easy it is to correlate features in the photos with those identifiable in
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Google Earth Pro. A photo that is easy to locate could take about five to ten minutes, whereas a photo that
is hard to locate could take anywhere from ten to fifteen minutes or more. Some challenges to cataloging
a photo include finding a photo that is usable. The focal length of the photo is challenging, because the a
large focal length results in a view that is extremely zoomed in, making it difficult to locate features.
Cloud coverage in an image is another example of our challenges/ If there is too much cloud cover, it
makes it difficult for the geographic features to be recognizable on Google Earth Pro. Nighttime imagery
is a difficult task, because all that are visible are the lights of urban areas. These pictures are not normally
cataloged since it is difficult to recognize key features from the photograph and to determine accurate
geographic locations with Google Earth Pro. The work done by the UTEP team and three other teams in
the state of Texas is important since it helps monitor climate change, assess forest fires, and document
volcanic eruptions. These efforts also contribute to machine learning for the website so many more
pictures can then get automatically cataloged. This work, in turn, helps organizations like the National
Oceanic and Atmospheric Administration (NOAA), the Intergovernmental Panel on Climate Change
(IPCC), and NASA in a variety of research, as well as independent researchers and curious civilians.
Since the start of this project in January 2000, our team has successfully cataloged 5,000 photos. We are
currently working on another 1,000 due at the end of March. Acknowledgements: This work is funded
under a contract with Jacobs Engineering and the Astromaterials Research and Exploration Science
(ARES) group at NASA JSC.

[4.6] Residential Roof Albedos in Tucson, Arizona: A Model for the Southwest 
Judith Hoyt1, Belem Martinez2, America Alvarez3, Rebeca Hernandez4, Alexis Marruffo5, Rafael

Sanchez6, Jennifer Armendariz7, Anais Vazquez8, Maria A Amaya9, Nicholas E Pingitore Jr 10

1Department of Earth, Environmental and Resource Science (jrchapman@miners.utep.edu) 
Abstract: Growing concern over energy efficiency and expected increases in ambient temperature due to
global warming drives the search for mitigation strategies that are both sustainable and cost-effective.
These issues are keenly felt in the desert Southwest of the U.S., particularly in low-income communities
or neighborhoods where residents cannot afford the capital expenditures and operating costs of
refrigerated air conditioning. Low-efficiency evaporative coolers, fans, or simply open windows are the
minimal-cost alternatives, with consequent negative morbidity and mortality outcomes, particularly
among the elderly and the infirm. According to CLIMAS (Climate Assessment for the Southwest), an
ongoing vulnerability assessment [1] has been conducted for the community of Tucson, Arizona regarding
the anticipated climate change impact. Projections within this assessment indicate that Tucson is
especially vulnerable to extreme temperature risks, and these risks correlate to socio-economic status.
When considering energy and cooling efficiency, roof solar reflectance (albedo) is often overlooked; style
and cosmetics of residential buildings are the more typical priorities of both developers and buyers.
Although light-colored roofs can reduce energy consumption for cooling, data recorded from companion
studies indicate that many residential buildings have been built and continue to be built with dark-colored
roofs in Southwest cities. However, our preliminary data suggest that Tucson, unlike several of its desert
neighbors, has not followed this trend. Of 2,270 roofs counted, about 69% fall within the light category
(white or light gray), with the remainder being darker shades. In comparison, a companion study found
that approximately 48% of residential roofs in El Paso, TX fell in the light category.  We now are focused
on roof colors from different socio-economic areas in Tucson to determine whether there is a correlation
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between socio-economic status and roof albedo. Similarly, we also are examining the age of residential
housing at the neighborhood level to determine whether there is any secular trend in roof color choices in
Tucson. 
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POSTER SESSION: Environmental Sciences and Hydrology

[5.1] Monitoring Arctic Coastal Phenological Dynamics Using Repeat Digital Images.
Brenda Almanza1and Craig Tweedie1, 1The University of Texas at El Paso 
Abstract: For many of the challenges that the US Coast Guard addresses in the Arctic, knowledge of the
conditional status, phenomenological events, and change in coastal regions can enhance operational
response. To adequately span the large extent of the Alaskan coast, new low-cost sensors are required.
Time lapse cameras have proven to be reliable in such settings and recent advancements in low power and
rugged computing and image processing suggest there is promise for innovating time lapse camera
stations to meet the needs of the USCG in the Arctic. This study seeks to develop algorithms and
workflows for extracting the extent, occurrence, and/or transition of phenomenon such as snow cover, sea
ice, sea state, cloud cover, visibility, and changes in coastline position and morphology from time series
records acquired from camera traps located at several locations along the Beaufort Sea Coast. The study
will explore the utility of both RGB and alternate color spaces for feature extraction and decision trees to
automate phenomenological identification will also be investigated. 

[5.2] QUANTIFYING THE RATE OF PEDOGENIC CARBONATE ACCUMULATION
AND THE CONSEQUENT CARBON DIOXIDE FLUXES IN IRRIGATED
AGRICULTURAL FIELDS.  
A.E Ayo-Bali1 and Dr. Lixin Jin2, 1&2Department of Earth, Environmental and Resource
Sciences, The University of Texas at El Paso (ljin2@utep.edu).
Abstract: Globally, the impact of climate change has been a major issue particularly as it concerns food
security for growing population. The accumulation of salts due to intense irrigation, particularly with
water of high total dissolved solids has made dryland irrigated agriculture non-sustainable.  Pedogenic
carbonates form naturally in the soil. But recent studies have shown that intense irrigation can alter the
rate of accumulation of pedogenic carbonate within the soil continuum at much faster rates, thereby
impacting soil productivity and carbon dynamics. This study aimed at quantifying the rates of pedogenic
carbonates in both natural and irrigated fields by constraining the age with radiocarbon. Another aspect of
this research is to investigate whether the precipitation of pedogenic carbonates contributes to the carbon
dioxide (CO2) fluxes in drylands. We intend to address by partitioning the CO2 effluxes into biotic and

abiotic components and hence quantify the consequent CO2 released during the precipitation of pedogenic
carbonates. Lastly, to understand the complexity that surrounds the accumulation of pedogenic carbonates
in dryland soils, it is important to identify the major variables that control the kinetics of this reaction. To
achieve these, we shall be integrating multiple data acquisition methods, ranging from elemental
geochemistry, isotope geochemistry, geophysics, and deployment of sensors. We anticipate that if our
hypothesis is valid this would lead to a large soil inorganic carbon (SIC) stock in the soil accumulating
much faster rate, considering the fact that pedogenic carbon accumulation affects the physical, chemical,
and biological properties of soils and ultimately the global carbon cycle, thereby impacting plant growth
and soil productivity. 
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[5.3] Comparison of Recovery Between Mexican Wolf and Gray Wolf Populations Under
the Endangered Species Act. 
William Beamon, Environmental Science Program, University of Texas at El Paso
(wwbeamon@miners.utep.edu). 
Abstract: The purpose of this research is to understand the recovery and reintroduction of the Mexican
wolf (Canus lupus baileyi) onto parts of its once native habitat and compare population growth with
various Gray wolf populations that have transitions from protected to delisted under the Endangered
Species Act.  Historically throughout the United States wolves have been viewed as a top predator that
pose a threat to humans and livestock alike, leading to the killing of wolves nearly to the point of
extinction.  With the establishment of the Endangered Species Act in 1973, the Gray wolf gained 
recognition as an endangered species in need of protections to prevent extinction.  The Mexican wolf, a
sub species of the Gray wolf that once occupied the southwestern United States and Mexico, required
addition measures to ensure its survival as it had already been almost completely removed from its habitat
with unsustainable population numbers.  The “Mexican Wolf Recovery Plan” was created as a binational
program between the United States and Mexico to capture the remaining Mexican wolves that were in the
wild and create a captive breeding program that would improve reproductive success and increase genetic
diversity.  In 1998 approximately a dozen Mexican wolves were reintroduced into part of its natural
habitat of New Mexico and Arizona.  To better understand Gray and Mexican wolf recovery, population
data was gathered from the FWS Wolf Recovery from 3 distinct population segments (DPS) designated
by the FWS.  Initial plotting of minimum Mexican and Gray population over calendar year illustrated
changes in all population over time and provided a visual representation of population trends and carrying
capacity is reached.  For graphical   comparison, survey years were altered to number sequence
representing year survey was taken after protection or reintroduction.  Statistical analysis will be
conducted to determine if any growth is significantly different between the DPS of a set period. With the
Mexican wolf as the species of focus, the null hypothesis presented is there will not be any statistical
difference the growth of the Mexican wolf and Gray wolf populations.  With rejection of the null
hypothesis, further research will be focused on attributes within different DPS’ that may limit birth rate or
increase human caused mortality of wolf population, such as regional changes in policy regarding
interaction with wolves that may increase or decrease protections.  

[5.4] UNDERSTANDING THE INFLUENCE OF ABIOTIC AND BIOTIC FACTORS ON
NATIVE BEES AT THE UNIVERSITY OF TEXAS AT EL PASO.
A. X. Delgado1 and K. W. Floyd2, 1Environmental Science, 2Centennial Museum and
Chihuahuan Desert Gardens.
Abstract: Recent bee declines have raised economic and ecological concerns for crops and wild
ecosystems. With bees serving as essential pollinators, it is important to study what factors are causing
these declines. Changes in climate could have negative effects on some bees and further threaten
populations in the United States. The southwestern United States has been experiencing a severe
prolonged drought in the 21st century. In this study we analyzed how weather and floral resources
affected native bees at the University of Texas at El Paso in 2018. Pan trapping was conducted twice per
month from March - April, and once per month from May - September at three gardens on campus. Floral
coverage was recorded within a few days of pan trapping from May - September. Weather data was
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collected from a local online weather station and then compared with bees and floral coverage via
regression plots. Our results showed that May and June had the highest bee abundance while April had
the highest biodiversity. Regression models showed no correlation between bees and weather, bees and
floral coverage, nor floral coverage and daily temperature. The genus Lasioglossum was the most
abundant collected, and thus had the greatest impact on our results. In June there were 244 Lasioglossum
sp. caught which explains the high number of bees caught for this month. With only nine sampling events
over the entire eight months, it was difficult to determine how weather and floral coverage affected the
native bees in 2018. Continuing to collect bees via pan trapping and including data from 2019–2020 could
help us make a better comparison to see how changes in weather and floral resources affect our native
bees on campus.

[5.5] Application of 87Sr/ 86Sr Analysis of Plants to Track the Origin of Oil & Gas
Produced Water Dumping, Permian Basin, USA.
Krista Duarte1, Dr. Mark Engle2, Lisa Molofsky3, 1kyduarte@miners.utep.edu,
2maengle@utep.edu, 3lisa.molofsky@gmail.com. 
Abstract: The most productive oil region, the Permian Basin of West Texas and New Mexico, produces
about 168 million gallons of oil and 420 million gallons of the byproduct, produced water. Produced
water can potentially impact organisms and the environment negatively as it may contain oil residue,
elevated salinity, radioactive material, and metals. Despite calls for better produced water management in
this semi-arid region, unpermitted produced water dumping remains a problem. This study focuses on
tracking the origin of one unpermitted produced water spill in the Permian Basin of West Texas and New
Mexico using strontium isotopic composition [87Sr/86Sr] of plants growing in the impacted area. 
Strontium is a common constituent in produced water and can be readily transferred from water to soil.
For this reason, we hypothesize that the plants in areas of produced water spills will hold elevated
strontium levels and exhibit a distinct isotopic composition that reflects the source of produced water. The
plant samples used in this research were collected by visually inspecting the vegetation and picking from
areas with obvious residual oil from the produced water as well as “clean” or unimpacted areas. The
concentrations [87Sr/86Sr] of the two plant groups were then compared to similar data of potential sources
of unpermitted produced water spills. The initial stages of analyzing the data show that the plant samples
are uptaking additional Sr from the spilled produced water that are sourced from the Bone Spring, Strawn,
and Marrow Formations. This research demonstrates that 87Sr/86Sr analysis of plants can be a useful tool
to identify and link spills of produced water to the originating oil and gas reservoir(s). 

[5.6] Synchrony and drivers of CO₂ flux from aquatic ecosystems to the atmosphere
in the Alaskan Arctic tundra.
Lizette Gonzalez (lgonzalez34@miners.utep.edu), Alina Spera (aspera@miners.utep.edu),
Vanessa L Lougheed (vlougheed@utep.edu). Department of Biological Science, University of
Texas at El Paso. 
Abstract: Previous studies identified that small waterbodies in the Arctic tundra play an essential role in
the movement and transformation of carbon to CO2 that ends up being released to the atmosphere. The
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Arctic is one of the ecosystems with the fastest warming on earth due to climate change, and currently, the
higher temperatures in the region increase the availability of terrestrial carbon which reaches aquatic
ecosystems. This carbon availability trend could increasingly represent a threat due to the growing
formation of thermokarst ponds that have demonstrated to facilitate major flux during warmer months as
more profound layers of permafrost thaw. In this study, we identify the patterns and drivers of CO2 flux in

different water bodies to observe the amounts CO2 emitted from each site. Specifically, we examined how
synchronous different ecosystems are in their flux and their immediate and lagged response to water
temperature and precipitation. We monitored on a diel basis two lakes, four rivers, one tundra pond, and
one thermokarst pond located near Utqiaġvik, AK, during the late summer of 2015-2019.  We recorded
substantial difference in pCO2 in these ecosystems, ranging from the lowest concentrations in lakes (368 ±
220 µatm), to rivers (1139 ± 147 µatm) and tundra ponds (1596 ± 911 µatm), and the highest
concentrations in thermokarst ponds (8111 ± 213 µatm). Synchrony in ponds and rivers appeared to be
related to precipitation, and ponds showed the most synchronous patterns of CO2 flux. Furthermore,
ponds tended to have a positive correlation to warmer temperatures while lakes and rivers showed to have
less flux of CO2 with high temperatures. In conclusion, knowing the behavior of the CO2 flux from Arctic

tundra water bodies will allow us to estimate the amount of CO2 that is not currently part of the regional
carbon budget, as well as to know the dynamics of terrestrial carbon pools. 

[5.7] Flowering patterns of native plant species in the Chihuahuan Desert. 
Mariana Lafon1 and Dr. Mauritz- Tozer1, 1 Department of Biological Sciences, The University of
Texas at El Paso  
Abstract: Plant phenology is the timing of life-cycle events, the timing of phenology provides valuable
information for agriculture, wildlife interactions and climatic conditions. Flower production is especially
important for agriculture and resource availability in natural systems. This project focuses on studying the
variability of the flowering period of dominant plant species in the Chihuahuan Desert. Climate change is
affecting the environment in many different ways. Changes in temperature are altering plant phenology in
temperate ecosystems. However, much less is known about plant phenology in dryland systems, where
precipitation might be more important than temperature. Understanding how climate variability affects
plant phenology in arid areas is critical because drylands cover more than 40 % of the total land surface
area. This study examined how the flowering phenology in the Chihuahuan Desert varied among years
and four dominant perennial species. The study area is the Jornada Experimental Range in the
Chihuahuan Desert.  Weekly phenophase observations of Honey Mesquite (P. glandulosa), Creosote Bush
(L. tridentata), Bush Muhly (M. porteri) and Tarbush (F. cernua) were recorded from 2010- 2019.  The
flowering period within the same species was variable throughout the years suggesting sensitivity to
climatic factors.   The reproductive phenology varied between the species, Honey Mesquite and Creosote
Bush had an early flowering period while Tarbush and Bush Muhly had a late flowering period. This
project will provide valuable information on the effects of climate variability in reproductive phenology. 
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[5.8] VADOSE ZONE PERMEATION, A HYDROGEOLOGICAL STUDY OF THE
SUBSURFACE AND CaCO3 LAYER IN A PLAYA IN NEW MEXICO. 
C. L. Leach1 and L. Ma2, 1University of Texas El Paso.
Abstract: Little is known about the behavior of groundwater in the unsaturated portion of the soil zone.
Many factors can affect infiltration of surface water into subsurface, especially in environments that are
inundated with higher temperatures. This project’s main goal is to use geophysical and hydrogeological
methods to gain an understanding of factors that impede groundwater recharge. The focus is the evaporite
mineral CaCO3 that usually forms within the root zone for plants and how its’ water retention capacity
might affect water availability in the desert (Duniway et al., 2007). With the use of data gathered in the
field using a variety of soil sensors monitor matric potential and soil water content at different depths, it
might be possible to see how water is moving vertically up and down through a sandy loam in contact
with pedogenic carbonate. Using the HYDRUS 1D modelling program, it will be possible to plug in our
field data and gain a better understanding of how groundwater flows in that area over a long period of
time. It will also be important to model how the caliche layer affects the hydrogeologic system over an
expanse of land. 

[5.9] CO2 Exchange and Soil Moisture in response to large precipitation events in a
northern Chihuahuan Desert shrubland.  
Desiree Miller, Anthony Darrouzet-Nardi, Marguerite Mauritz-Tozer, Craig Tweedie, Gesuri
Ramirez, University of Texas at El Paso 
Abstract: Currently, Drylands support over 2 billion people worldwide and cover ~40% of the Earth’s
terrestrial surface making them a critically important biome. However, several aspects of dryland
ecosystem function are still not well understood. Dryland critical zone research presents unique
challenges as our understanding of various ecosystem functions are not fully applicable in drylands given
the unique conditions. A defining factor of critical zone dryland processes is the significance of
infrequent, Episodic precipitation pulses which drive critical zone processes such as Carbon cycling. This
makes understanding dryland ecosystem response to large precipitation events crucial. This study aims to
examine the relationship between carbon fluxes and hydrologic factors in dryland critical zones. This is
accomplished by examining Net Ecosystem Exchange quantified by eddy flux tower data in response to
episodic precipitation examined from available data at the Jornada experimental range, a Northern
Chihuahan desert site. Preliminary examination of hydrological variables and carbon fluxes for two large
rain events are consistent with previously understood trends which show that NEE data is largely
unavailable in the time immediately following large rain events. This is likely due to the obstruction of
eddy flux tower sensors by rainwater. From the limited available data, it appears that there is an increase
in CO2 flux into the atmosphere as rainstorms begin, likely due to increased ecosystem respiration from
the soil. In the days following large rain events, NEE is lower than the pre-storm baseline, meaning that
on average, carbon is being taken into the ecosystem. These results, being consistent with current
understandings of uncertainties in carbon flux measurement, highlight the need to improve methods of
quantifying carbon fluxes in the time immediately surrounding rain events in dryland ecosystems. 
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[5.10] Species Richness within Deserts and Wetlands in El Paso. 
Patrick Moran Mentors:  Sydne Spinela and Dr. Elizabeth J. Walsh. 
(pdmoran@miners.utep.edu), ewalsh@utep.edu, srspinella@miners.utep.edu  
Abstract: Plant biodiversity is an important factor contributing to overall health of an ecosystem and
protecting biodiversity is at the forefront of many conservation efforts. Identifying areas of high plant
biodiversity can improve present and future conservation efforts. The goal of this project is to identify
which areas (deserts or isolated wetlands) of El Paso TX have the highest plant species richness.  We
hypothesized that the wetland environments will have a higher plant species present because of their
proximity to water. We surveyed plant species richness at 3 wetland and 3 deserts sites in El Paso by
recording species in a 3.5x3.5 m space deployed at each site. iNaturalist, a free data network was used to
assist with species identification and data collection.  After conducting weeks of research, we were able to
conclude that the wetland environments had more of a plant life variety. The desert sites surveyed had an
average species richness of 3.3 (SD = 0.58) per 12.3 m2 space. Wetland sites surveyed had an average
species richness of 5.0 (SD = 1) per plot area. A t-test showed that the difference between the average
number of plant species found at desert vs wetland sites was marginally significant (T= 0.4 p = 0.09). The
data supports our hypothesis that wetland sites in El Paso will have higher plant species biodiversity. The
results of this project call for further investigation into plant biodiversity in El Paso, including surveying
additional sites, to continue to improve conservation efforts.

[5.11] Avian species at the Indio Mountains: An updated checklist of bird species at Indio
Mountains Research Station
Hannah L. Moreno (Hlmoreno2@miners.utep.edu) and Michael G. Harvey, University of Texas
At El Paso
Abstract: There have been limited studies and on the bird species around the Indio Mountains region.
Collecting data from bird watchers in the region and collecting our samples to produce an updated
checklist will be the result of this research project. Passed data collected around the research area has
changed as migration and different breeding patterns have evolved since the last checklist. Data from the
ebird website displays which bird species have been seen in the region within the last few years. Other
resources for this checklist include the Garza 2018 checklist along with the Wiseman 2014 checklist, the
Biotic Resources checklist which was updated from 2004-2010, and the new list from 2020 by Michael
Harvey with the sighting's recorded by Mata Silva in 2020 as well. These resources were used to compile
an updated checklist of avian species in the area as well as a smaller list of new species. Overall, there
were 158 bird species from all the data combined with 6 of those being new species spotted within the last
3 years.

[5.12] CO2 Flux in the Artic John Moran and Vanessa Lougheed 

Is Soil CO2  a strong predictor of CO2 in the Artic water bodies?
John Moran and Vanessa Lougheed 
Abstract: Global warming is occurring at a rapid rate around the world, this is because of the trapping of
greenhouse gases in Earth’s atmosphere. According to the Marine mammal commission, “the artic is
warming at a rate almost twice the global average.” This is important because it can create major
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problems for aquatic ecosystems. The objective of this study is to examine if soil CO2 is a strong

predictor of CO2 in aquatic ecosystems in northern Alaska. Data on aquatic pCO2 were collected between
2013 and 2019 from a pond (IBP-C), 4 rivers (Avak, Riv1, Riv3, FPC) and 2 lakes (CEL, FW) in northern
Alaska. Data on soil CO2, soil moisture & soil salinity were downloaded from the NEON data portal in

August 2020. Correlations were used to determine relationships among variables. Increased pCO2 in the

water was related to less CO2 in the soil at these sites: River 3 (r= -0.6) and Avak Creek (r=-0.51); the
relationships were not significant at other sites. Increased soil moisture and ionic content also led to
increased pCO2 (r= 0.36 to 0.78). In conclusion, my current results show that soil CO2 only plays a role

in aquatic flux at some sites. Temperature appears to be more important for driving pCO2 at pond sites.
The research being done can understand linkages between terrestrial and aquatic ecosystems in the Arctic,
and how they are being affected by warming.  

[5.13] AVIAN POPULATION TRENDS AND PRECIPITATION PATTERNS IN EL PASO
COUNTY.
A. Otman1, C. Reyes2, and E. J. Walsh1,3 1UTEP Environmental Science Program

(akotman@miners.utep.edu), 2UTEP Department of Earth, Environmental and Resource

Sciences (csreyes@miners.utep.edu), 3UTEP Department of Biological Science
(ewalsh@utep.edu)  
Abstract: Using past patterns of species distribution and rainfall, we may be able to predict future
conditions for avian species in the Southwest. Precipitation levels in the local ecosystem have a critical
effect on food and water resources utilized by the local bird populations and it is suspected that years with
higher levels of rainfall will have a positive correlation with avian species richness. Five avian species
were selected from the eBird database and juxtaposed to precipitation data from the National Weather
Service to seek a pattern of population spikes and drops in years of high and low precipitation in El Paso
county. The data was collected from September 2010 to September 2020 which allows for a decade long
observation period, however, the data for beginning and end years is possibly skewed due to database
limitations in 2010 and world events that took place over the year of 2020. The data trend seen follow the
pattern in the graphs below which demonstrates the bird populations tend to increase following years with
high levels of precipitation with exception to the outlying Mexican Duck observations in 2016 and 2017
(see figures below). Greater understanding of this correlation can lead to more focused conservation
efforts and ecological pursuits which provides valuable insight to local populations in the far West Texas
area and their relationship to the precipitation of the region. 

[5.14] Analyzing Soil Salinity Buildups in Pecan, Alfalfa, and Cotton Plantations In The
South Western United States
Michelle Quiroz1 and Lixin Jin2, 1mquiroz8@miners.utep.edu , 2ljin2@utep.edu . 

Abstract: Flood irrigation is proving to be a great contributor to world-wide soil salinization issues.  It
contributes to salt accumulation in soil, altering the amount of water that gets to the crops and ultimately
changing their growth and development patterns. To measure excess nutrients, several soil samples from
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pecan, cotton, and alfalfa plantations were collected and grinded into an extremely fine powder, which
were then transported for lab processing. Results have shown that crops that appear less developed than
others have a higher concentration of salt and excess nutrients in the soil. A temporary solution to salinity
includes the use of “soil amendments”, which help slow down salt accumulation. My research was to
build on these knowledges, and measure the accumulation of secondary calcite, using soil C
concentrations. Calcite accumulations form as water from flood irrigation evaporates, this creates a direct
connection to greenhouse gas emissions, making it important to the carbon cycle. 

[5.15] Understanding multiple perspectives about Water in the Middle Rio Grande: How
do we reason and make decisions about water? 
Katalina Salas1, Dr. Deana Pennington1 1University of Texas at El Paso; Department of
Environmental Science and Engineering (ksalas2@miners.utep.edu), Associate Dean College of
Science (ddpennington@utep.edu) 
Abstract: My research focuses on how people understand, communicate, and reason about future
scenarios of food and water availability using scientific data and models. We want to know to what extent
scientific data and models can facilitate understanding, decision making, and impact user knowledge and
competencies about food and water sustainability. Our study questions focus on data and model reasoning
competencies, including understanding, knowledge, systems thinking, strategic thinking, futures thinking,
collaboration skills, data skills, and values thinking. The mechanisms we investigated for presenting
scientific data and models included static graphs, canned models, interactive models, and conceptual
models. This was done through a series of workshops where participants were exposed to more complex
data and models via the online interactive tool each time. This poster focuses on the conceptual models
developed by various participants in the workshops and identifying if these conceptual models improved
understanding, communication, or adapted reasoning and decision-making processes. These findings will
prove useful in improving our understanding of how various users in the Middle Rio Grande region
(MRG) view water issues. It will also allow us to assess gaps in knowledge from different water users,
and the effectiveness of conceptual models in facilitating collaboration and discussion.  

[5.16] Analysis of Arsenic (As) and Lead (Pb) Concentrations in Groundwater of the
Southern Mesilla Valley
Esteban M. Salazar1 and Dr. Doser2, Department of Earth, Environmental and Resource

Sciences, The University of Texas at El Paso, emsalazar3@miners.utep.edu 1 , doser@utep.edu 2

Abstract: With the ever-changing climate and fluctuations of precipitation desert areas rely on
groundwater. El Paso, Texas is included, with city water mainly coming from the Rio Grande and
groundwater from the Mesilla and Hueco Valley, monitoring and being able to maintain these water
sources is important. With the Rio Grande starting to lose its usual recharge due to recent lack of rainfall
and shared usage with areas further North, groundwater is more vital than ever. There have been previous
studies in the El Paso area that have focused water quality in local wells as well other factors such as the
Rio Grande and location of the wells. This study looks to identify possible factors that could have a
significant influence on the groundwater in specifically the Southern Mesilla Valley which holds Mesilla
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Valley groundwater. Previous data is used to see possible significant influences on the groundwater that
includes, distance from the Rio Grande, location of the wells whether agriculture or urban area, and
location of well from a fault line. Being able to identify other possible factors that influence groundwater
would expand this research more and see if these factors could be better preserved to help keep
groundwater viable for future generations.  

[5.17] Investigating Weather Patterns at the West Antarctic. 
Norma Sandoval1 and Dr. Marianne Karplus2, 1The University of Texas at El Paso

(nisandoval@miners.utep.edu), 2Department of Geological Sciences (mkarplus@utep.edu). 
Abstract: The Earth’s climate has changed drastically since the Industrial Era in the 19th century. Factors
such as greenhouse gas emissions and dependence on fossil fuels has initiated changes not only
throughout the atmosphere, but in Antarctica as well. Antarctica is separated into two areas: West
Antarctica and East Antarctica. The West Antarctic is different to the East because of the various
interactions with the water, ice sheets and wind. The water it meets is warmer, causing the ice sheets to
shift, a process that is not often seen in the East. Additionally, the Thwaites Glacier, or what is known as
the Doomsday Glacier, can be found on the West. Due to the set of interactions in the West, it is more
prone to climate changes. Now the question is, are there any climate changes that can correlate with
outside factors such as seismic movement, temperature, wind speed, pressure, humidity, and wind
direction. To further understand the climate changes in the West Antarctic ice sheet divide, the project has
focused on monitoring weather station data near the Thwaites glacier. The goal is to analyze data recorded
by the Kominko-Slade weather station in January 2019 and connect extreme weather shifts to the seismic
movement in the area. The files were retrieved from the AMRC & AWS website and will be analyzed
through Minitab, a statistics software. There has been a relationship between temperature and humidity,
but there is still ongoing research to support the conclusion. Aside from finding a relationship within the
factors, another focus point is to find a relationship between the time of day and a specific weather
change. Doing so will allow the connection of a specific time and seismic movement recorded at that time
easier to compare.  

[5.18] Irrigation impact on soil salinity levels along the Rio Grande in the last 100 years.
Daphne Short1, Dr. Lixin Jin2,  Abiodun Ayo-Bali3, dshort@miners.utep.edu1, ljin2@utep.edu2 ,

aeayobali@miners.utep.edu3 

Abstract: Along the Rio Grande, flood irrigation has played a large part in agriculture due to its
cost-effective nature and its low maintenance needs. While farmers traditionally flock to this method,
there are some unseen adverse effects this can have on soil and plant health, ultimately creating less than
unfavorable conditions for soil longevity, increasing potential for economic hardship due to loss of crop.
The main concern for the soil will be salinity levels and how it is deposited. There are a few factors in
how the practice creates an unfavorable environment: First we have the water itself and where it comes
from. Water that has been treated and repurposed for the use of agriculture tends to have a higher level of
dissolved solids. This impacts the soil when its been sitting there and water saturation levels in soil can
hold no more water. It has no other place to go and the hot climate takes it way through evaporation,
leaving only the built up in the soil such as calcium carbonate. This essentially creates a positive feedback
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loop: more salt builds up, less water can penetrate the soil. Next time water is released, less water will be
absorbed, leaving more water to be left to evaporate. We will be studying salinity levels on cotton, alfalfa,
and pecan farms and how modern irrigation in the past 100 years has significantly increased the build up
in the soil and the impact this can have on crop growth.

[5.19] Determining if Native Bees visit Native or Non-Native plants more?
Kyle Spradling1 and Kevin Floyd, Ph.D2, 1 Environmental Science Undergrad
(kcspralding@miners.utep.edu), Botanical Curator, Centennial Museum and Chihuahuan Desert
Gardens (kwfloyd@utep.edu)
Abstract: Angiosperms (flowering plants) and bees retain a mutualistic relationship that was formed over
a 100 million years ago (Nepi et al. 2018). Native bees are extremely important crop pollinators and rely
heavily on floral abundance and diversity (Kremen et al. 2002). Lack of biodiversity in plants contributes
to a decline in bees’ ability to ward off virus and disease, leading to a decline in be populations (Kaluza
BF et al, 2018). A further look into the floral preference of native bees can indicate what is most
beneficial in supporting their populations in an urban setting that lacks the wild habitat and flora they
evolved with. This has the potential to help identify which species of flora are most beneficial for bee
populations because urban settings often lack or have majorly reduced numbers of flora the bees require.
In this study, samples were collected from three sites on the UTEP campus (Green Roof, Chihuahuan
Desert Garden, and the Courtyard). For two years at each site observations of floral visitors were made 
bi-monthly, twice each day.. Floral resources were estimated at the same time.  We found 476 plant
species and 2,818 native bee visitations across the three sites. On the Green Roof and in the Courtyard,
there are slightly more non-native species. In the CD Garden, there are a lot more native species
compared to non-native species (Fig. 2) The proportion of visitations to natives is higher in the CD
Garden and the Green Roof. In the Courtyard, visitations are almost even  but non-native has slightly
more. (Fig. 3) Dieteria canecense, Lantana camara, Gaillardia pullchella, and Rosemary officinalis were
the most visited of all species available at the three sites. Specifically, on the Green Roof, 92 percent of
visitations are to native plant species although only 42 percent of the species available are native. These
results show us potential for preference, although the analyzed data represented species richness rather
than the floral coverage which would better represent the relative abundance of the flora observed.
Gaillardia pullchella (native) was the most abundant species in terms of floral coverage on the Green
Roof. With this information, we can conclude there is potential for preference but further research needs
to be conducted for a more definitive answer. 

[5.20] Trends in pCO2 and pCH4 in Lakes and Streams near Toolik Lake, Alaska. 
1Gerald Strenke and 2 Dr. Vanessa Lougheed 1Department of Environmental Science,
2Department of Biology, The University of Texas at El Paso. 
Abstract: Temperatures on Earth have been steadily rising since the pre-Industrial age. Carbon dioxide
(CO2) and methane (CH4) are two of the main driving greenhouse gases that cause the global warming
effect.  Effects of these temperature increases are most noticeable in the Arctic and Alaskan tundra
regions where warming is causing permafrost to thaw. Large amounts of carbon have been stored in
permafrost since the last ice age. With thaw, carbon is now decomposing, and the resulting gases are
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being released into aquatic habitats and the atmosphere. The purpose of this research study is to identify
possible drivers of pCO2 and pCH4 in aquatic ecosystems measured as part of the tundra domain of

NEON (National Ecological Observatory Network). Data on aquatic pCO2, pCH4, soil CO2, soil moisture
and water temperature for Toolik Lake and Oksrukuyik Creek in Alaska was downloaded from the NEON
data portal. Correlations were performed between the lake and creek sites pCO2 and pCH4 and the other
potential drivers to discover if there were any significant relationships between them. Water temperature
was identified as a driver by analysis. By identifying drivers of CO2 and CH4, we can further understand
carbon fluxes at the landscape level in the Arctic tundra. 
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POSTER SESSION: El Paso Community College (EPCC)

[6.1] Moisture Influence in Magnetic Susceptibility
Luke Baker
Abstract: Magnetic susceptibility is a property of rocks and soils generally determined by the content of
magnetic materials. Magnetic susceptibility controls the anomalies we measure in the Earth's magnetic
field. The meters we use to measure susceptibility in the field may also be sensitive to other rock
properties, such as electrical conductivity or charge polarization. In field measurements at the Jornada
Experimental Range, we found unusually low susceptibility measurements of unknown cause, associated
with vegetation and higher moisture content. This led us to compare two susceptibility meters under
controlled circumstances on different soils types at different moisture contents, to see if the meters
responded to electrical conductivity. So we conducted an experiment, using a primarily Plexiglas
containment case and PVC draining system, with no metal in the construction of the container. We made a
prediction that the meter readings would change with the moisture content of the soil, and that both
instruments might produce similar readings. We verified that the empty container had near-zero
susceptibilities, but the two meters differed slightly in their readings. We first used fine quartz sand with
magnetite from the Rio Grande, and measured carbonate sands with different grain sizes. Both
instruments measured similar values when the sand was dry, but when water was added to the sand they
responded differently. The quartz sand showed a stronger reduction in susceptibility under partially
saturated draining conditions. In conclusion, it appears the meters are sensitive in different ways to the
conductivity when the material is saturated, and give highly variable readings under draining conditions. 

[6.2] Increasing student engagement in citizen science activities through El Paso
Community College’s Service Learning Program and The University of Texas at El Paso’s
Education Internship in the Physical Sciences for undergraduates. 
J.G. Olgin1, 1University of Texas at El Paso – Department of Earth, Environmental and
Resource Sciences – jolgin@utep.edu
Abstract: The recent successes of education – public outreach events at the El Paso Community College
(EPCC), such as the 2017 solar eclipse (fig 1) and Earth Science Day event’s in October 2018 and 2019
(fig 2), centered around the incorporation of Service Learning Program (SLP) participants and
collaborations with universities and government and non-government organizations (NGO’s). These
events engaged students to learn more about interdisciplinary themes and how to apply them toward their
career goals and science awareness. The 2020 pandemic has brought challenges in engagement; however,
the use of NASA’s GLOBE Observer Program and other citizen science initiatives from the Lunar and
Planetary Institute (LPI) and University Cooperation for Atmospheric Research (UCAR), through the
EPCC’s service learning program, will continue community engagement and foster growth in science
education and research. Goals. SLP integration along with UTEP internship programs, such as the
Education Internship in Physical Sciences (EIPS) at UTEP’s Earth, Environmental and Resource Sciences
Department for undergraduates, will engage students and the community to participate in citizen science
projects by NASA and other agencies. These events help achieve the goals of recruiting and maintaining
students in STEM careers and increase education/public outreach goals. The aim for the 2021 spring,
summer and fall semesters will include the following activities: Planetary Analogs: Conduct cloud and
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dust storm observations using NASA’s GLOBE Observer app. Participants will learn how to qualitatively
and quantitatively study atmospheric processes; downloading data from weather stations at each EPCC
campus to complete GLOBE atmospheric protocols to better understand these atmospheric
processes.  Zooniverse: Participants will work with Zooniverse’s Planet 4: Ridges program and study
atmospheric-surface processes on Mars and help contribute to data analysis for the program. Students in
SLP will help instruct other students and the general public to engage as citizen science and further
contribute to the GLOBE and Planet 4: Ridges project.  Lunar Planetary Institute – AR and VR Activities.
EPCC debuted the planetARy demo at Insight’s Space Festival in October 2019. Building on this success,
EPCC’s SLP will promote LPI’s planetARy activities using the smartphone app through online
community workshops.  Other programs and activities will be explored to further build these
education/public outreach initiatives.

[6.3] Augmenting underrepresented student learning outcomes through service learning
and NASA’s GLOBE Observer Program. 
J.G. Olgin1, D. Pennington1, 1University of Texas at El Paso – Department of Earth,

Environmental and Resource Sciences – jolgin@utep.edu, 1University of Texas at El Paso –
Department of Earth, Environmental and Resource Sciences – ddpennington@utep.edu 
Abstract: Service learning has been an integral part of colleges and universities to improve the student
educational experience via projects that benefit their career pursuits while providing a service to the
community. These programs particularly helped underrepresented students apply their knowledge and
skills acquired from their coursework toward service projects assisting the community through education
and outreach activities. However, during the COVID-19 pandemic, most service-learning activities
warrant extreme caution, therefore limiting direct human interactions. I thus introduce an online
collaboration with NASA’s GLOBE Observer program and the University of Texas at El Paso (UTEP)
department of Earth, Environmental and Resource Science in collecting cloud and dust observations of
the Chihuahuan desert region with the participation of service-learning students from El Paso Community
College (EPCC). Students will undergo a unique online training managed through UTEP Earth,
Environmental and Resource Science department on atmospheric data collection using a model-based
reasoning (MBR) method to insure data quality of their observations. Their contributions here will benefit
scientists in the environmental and atmospheric sciences, as well as to the public health community. This
presentation will explore this work in detail.

38



ORAL SESSION 1: Hydrology and Geochemistry

[1.1] Plant water use strategies and water movement in shallow Desert soils of a piedmont
site in high temporal resolution 
Alfredo Dagda Torres1, Orlando Ramírez Valles 1, Martha Gardea1, Hugo A.

Gutierrez-Jurado1 1Earth, Environmental, and Resource Sciences Department, The University of
Texas at El Paso 
Abstract: In arid lands such as those of the Chihuahuan Desert, precipitation occurs mostly as short term
and high intensity rainfall followed by relatively long periods of no rainfall [1]. Depending on the
magnitude of these rainfalls and the structure of the soil profile, water may infiltrate to various depths and
be available for plant use for different lengths of time [2]. Due to this behavior, it has been documented
the widespread occurrence of calcium carbonate horizons in arid soils [3] that may act as barriers to
infiltrating water but may also act as water storages for vegetation during limited moisture availability of
the shallow soil. The impermeability of such calcium carbonate layers, and the capacity of desert
vegetation to readily take advantage of short precipitation pulses and switch water sourcing within the soil
profile remain unanswered questions in the field of ecohydrology of arid lands. To address these
knowledge gaps, we have designed an artificial rainfall experiment on a piedmont site at the Jornada
Experimental Range, New Mexico, where high frequency sampling of changing soil moisture conditions,
water isotopes in soils and vegetation, and the evolution of the water mass balance in a small (9x5m)
experimental plot will be performed by integrating: 1) Data from a 2.5-meter height Eddy Covariance
system, 2) 3D Electrical Resistivity surveys of the shallow soil (3m depth) and 3) continuous
measurements (i.e., every hour during day light hours) of the changes in the water isotopic signature of
plants’ xylem water and moisture conditions of the shallow soil. All this measurement will be performed
before, during and after an irrigation of the experimental plot simulating a 60mm rainfall event. Irrigation
will be made with a series of sprinklers attached to a hose feeding from a ~3000-liter water container
using a pump. Details of the design based on preliminary results obtained from a pilot run of the
experiment performed in the Fall of 2019 will be discussed. The goal of this research is documenting the
role of the structure of the soil and its associated land cover patterns during a significant infiltration event
and its effects on the water use strategies of the desert plants.  

[1.2] Partitioning of the evapotranspiration through remote sensing in a pecan orchard
under flooding irrigation 
Orlando Ramírez-Valle 1, Lixin Jin1 and Hugo A. Gutiérrez-Jurado1 
1Earth, Environmental, and Resource Sciences Department, The University of Texas at El Paso 
Abstract: In semi-arid regions, where high temperatures and limited water availability constraint farming
activities, irrigation management and planning are essential for the efficient water use and viability of
agriculture [1]. In spite of dwindling water supplies and the looming threat of more frequent and intense
droughts, low water-use-efficient irrigation (e.g. furrow) continues to be the most widely used method for
water delivery into agricultural parcels [2]. Transitioning into a more sustainable agriculture requires
knowledge of the use of productive and non-productive water during the agricultural cycle, to maximize
the former and minimize the latter. In this work, we present a method to estimate Evapotranspiration and
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its partition into Evaporation and Transpiration components as a function of the phenological evolution of
the crop, its areal coverage, the prevailing meteorological conditions in the area and the energy balance at
the crop parcel. The study area is located in the Lower Rio Grande Valley on the Texas side, in a plot with
64 acres of Pecan orchard in Tornillo, Texas. Using images derived from Landsat 8 and the METRIC
algorithm [3] for the period April November during the 2018 agricultural cycle, the crop coefficient (Kc)

and the actual evapotranspiration (ETa) were obtained. To obtain daily ETa values   between the 16-day

Landsat image intervals, we use linearly interpolated Kc and daily reference Evapotranspiration (ET0)
derived from GRIDMET gridded weather data using Penman-Monteith. ET partition was achieved by
separating Transpiration estimates obtained from daily ET0 and the changing basal crop coefficient (Kcb)

calculated from Sentinel 2 vegetation indices, and the daily ETa. The results showed the period of greatest

water demand in the months of June, July and August. Total ETa during the cycle was estimated in 1,186
mm from which 834 mm (~70%) corresponded to transpiration (productive water). That is, 352 mm
(30%) of evaporated water (non-productive water), this indicates a volume during the cycle of 91,429 m3

of non-productive water. These results will be contrasted with the water balance of the parcel based on
irrigation and rainfall estimates in the orchard, to determine the potential for the shallow ground water
recharge by means of return flow. 

[1.3] Effects of Pedogenic Calcium Carbonate in Water Infiltration of Desert Vadose Zones 
Nohemi Valenzuela (nvalenzuela@miners.utep.edu)1, Mark Engle1, Lin Ma1, Hugo A. Gutierrez1 1Earth,
Environmental, and Resource Sciences Department, The University of Texas at El Paso 
Abstract: Caliche or pedogenic calcium carbonate layers are a common feature of arid soils but their role
in controlling vertical water flow is not well understood. Caliche has a high-water retention capacity, and
likely affects infiltration [1]. Soil water release curves from caliche have been developed [2] but its
behavior in a larger soil moisture environment has not been well constrained through field or modeling
approaches. The goal of this research is to apply geophysical and hydrogeologic methods to 1) document
the distribution and name of subsurface caliche layers; and 2) understand how they affect vertical water
movement in desert vadose zones and its role in regulating water mass budget in dryland environments.
Our research will focus on a piedmont site in the Jornada Experimental Range near Las Cruces, New
Mexico, as part of a large-scale research investigation of dryland Critical Zones. In this research, site
specific soil hydraulic parameters, and meteorological data will be used as inputs to model vadose zone
water transport (using HYDRUS-1D). Ground Penetrating Radar will be used to characterize the
distribution and nature of pedogenic calcium carbonate in the field. Initial results from the HYDRUS-1D
modeling using 8-years of meteorological data (2010-2019) show water retention in caliche; this layer
retains most of the infiltrated water. In general, modeling results indicate that local infiltration did not
move below the caliche layer. However, an observed large rainfall (9.8 cm) on September 9, 2018
infiltrated past the carbonate layer in the model suggesting that only very large events may be important
in deep transport. This research will bring insight to how water moves through the vadose zone and bring
a better understanding of infiltration in desert ecosystems.
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[1.4] Isotopic and Geochemical Evidence for the Freshening of Shale-Gas Produced Waters
Through Time Due to Water Vapor Condensation, Northeastern Pennsylvania, U.S.A 
L. J. Molofsky1 and M. A. Engle2, 1 University of Texas El Paso, Department of Earth, Environment, and
Resource Sciences, lmolofsky@miners.utep.edu, 2 University of Texas El Paso, Department of Earth,
Environment, and Resource Sciences, maengle@utep.edu
Abstract: The chemistry of waters co-produced with Marcellus shale gas have been reported to reflect
variable mixtures of the original injection fluids, formation waters within the Marcellus (or other adjacent
formations), and potentially, mobilized chemical constituents from the shale formation itself. Time-series
data reported in the scientific literature demonstrate an increase in the salinity of produced waters over
time attributed to mixing between low salinity hydraulic fracturing fluid and higher salinity formation
water. Increasing produced water salinity has often been interpreted to reflect the dissipation of
stimulation fluid returned to surface in the months to years post-stimulation and a concomitant increase in
the relative proportion of formation fluids.  However, at a subset of Middle Devonian Marcellus shale gas
wells that initially produce waters with higher salinity than the injection fluids, we have observed that
produced water samples become less saline over time. Specifically, these wells exhibit decreasing
concentrations of total dissolved solids, chloride, strontium, and barium. We hypothesize that this
decrease in salinity over time is a function of water condensing out of the gas phase as it travels to the
surface. Condensed water may dominate produced water composition once the daily volume of produced
formation fluids and/or injection fluids has fallen below a certain threshold relative to the volume of gas.
The concept was first demonstrated in conventional gas wells in the Gulf Coast Basin [1] but no isotopic
data showing the source and behavior of the water have been published nor has the phenomenon been
described in shale gas wells. For the first time, we present time-series δ18O and δD of produced waters
from Marcellus shale gas wells in the northeastern Appalachian Basin which exhibit patterns that explain
the role of water condensation. Specifically, water isotope data of increasingly fresh produced water
samples show trends inconsistent with mixing between formation fluids and injection fluids (where the
latter plots on the local meteoric water line). Instead, the δ18O and δD values of these produced waters are
best explained by the condensation of water vapors in the gas phase near the surface. This suggests that,
in basins where producing oil and gas formations exhibit low water saturation, water of condensation can
dominate the chemical composition of produced water over time, and must be considered in the
interpretation of the origin of formation fluids and/or contribution from returning hydraulic fracturing
fluids in produced water.
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ORAL SESSION 2: Geophysics and Tectonics

[2.1] GROUND MOTION ANALYSIS IN JUCHITÁN DE ZARAGOZA, OAXACA
FOLLOWING THE 2017 TEHUANTEPEC, MÉXICO (M8.2) EARTHQUAKE.  
Solymar Ayala Cortez1, Aaron A. Velasco1, Marianne Karplus1, Oscar S Dena Ornelas1,2,

Hector Gonzales Huizar1,4,Xyoli Pérez-Campos3, Allen Husker3,5, and Mohan Pant1,,
1Department of Earth, Environmental. and Resources Sciences,University of Texas at El

Paso,2Departamento de Física, Universidad Autónoma de Ciudad Juárez (UACJ), México,
3Centro de Investigación Científica y de Educación Superior de Ensenada, Baja California

(CICESE), México,3Instituto de Geofísica, Universidad Nacional Autónoma de México, México,
5Seismological Laboratory, California Institute of Technology 
Abstract: In September 2017, three hundred sixty-nine lives were lost in México as result of two large
magnitude earthquakes. The first earthquake, a M8.2, occurred on 7 September near Tehuantepec,
Oaxaca, México. Twelve days later a M7.1 earthquake occurred near Puebla and Morelos, México, over
600 km away from the Tehuantepec earthquake. Both earthquakes occurred within the subducting Cocos
tectonic plate. These two large events were followed by a shallow M6.1 extensional earthquake near
Juchitán de Zaragoza, Oaxaca, México on 23 September. A collaboration between researchers in México
and the U.S., funded by the National Science Foundation, led to the deployment of a temporary seismic
network to study the Tehuantepec earthquake, its aftershocks, and the region of Juchitán, which suffered
severe damage. In this paper, we explore the capabilities of 51 Magseis Fairfield Z-Land 5-Hz
3-component nodal seismometers that were deployed for three weeks to identify the site response in order
to understand the large discrepancy in damage in the region. Specifically, we compute the
horizontal/vertical (H/V) spectral ratio, the relative amplification of the site, and resonance frequencies
and correlate our results with the geology of Juchitán and its surroundings. We further compare the results
of the spectral ratio for two nodes and two nearby broadband stations and find a similar behavior of the
spectral ratio curves for both types of instruments. We create maps of the frequency of resonance,
amplitude H/V and thickness of sediments below the network and compare these to a map showing the
destruction of buildings in the same region. We find that the majority of damaged houses in the area of
study tend to be on thicker sediments, explaining the discrepancy in damage in the region.

[2.2] EARTHQUAKE LOCATIONS IN THE PECOS REGION OF THE DELAWARE
BASIN.
Jenna L. Faith1, Marianne Karplus1, Stephen Veitch1, Diane Doser1, Dmitrii Merzlikin2, and

Alexandros Savvaidis2, 1University of Texas at El Paso, 2Bureau of Economic Geology,
University of Texas at Austin 
Abstract: Since 2009, there has been a two order of magnitude increase in seismicity in the Delaware
Basin of west Texas in the Pecos, TX region. Seismicity has increased by over two orders of magnitude
since 2009, corresponding with an increase in oil and gas production in the basin. Approximately 3,000

42



earthquakes with magnitudes greater than 1.5 have been recorded within a 50 km radius of Pecos, TX
since the Texas Seismological Network (TexNet) was installed in January of 2017. From January 2017 to
January 2021, this time range also includes 45 ML 3+ earthquakes, and approximately 900 ML 2.0-2.9
earthquakes. Due to TexNet’s typical 25 km spacing, precise hypocenter location is challenging. Absolute
epicentral error is as great as 4 km, and absolute depth error as great as 5 km. Accurate hypocenters are
critically needed in the Delaware Basin to identify the structures producing these earthquakes and to
determine how they are related to unconventional petroleum development and production. To determine
accurate epicenters, focal depths, and velocity structure, we designed and deployed a network of ~25 3C
Magseis Fairfield Z-land 5-Hz nodes in and around the Pecos area, known as the Pecos Array. The array
recorded data from November 2018 to January 2020. We performed an in-depth analysis of how well a
machine learning algorithm, PhaseNet, picked phase arrivals, which were used to associate and locate
events for five months from January 2019 to May 2019. We compared earthquake locations using the
PhaseNet automatic picks with earthquake locations using picks from analysts at TexNet. With these two
databases, we are able to compare the two picking methods and determine seismicity patterns in the area. 

[2.3] GEOPHYSICAL STUDIES OF THE CHARACTERISTICS OF FLUVIAL AND
DESERT SOILS IN THE RIO GRANDE VALLEY OF WEST TEXAS.
Aimee V. Garcia1, Diane I. Doser1, Galen M. Kaip1, Lixin Jin1  
Department of Earth, Environmental and Resources Sciences, University of Texas at El Paso,
Texas, USA1. 
Abstract: Agriculture in arid lands, such as in the Rio Grande Valley in west Texas, relies on flood
irrigation. However, flood irrigation can cause salt buildup and lead to greenhouse gas emissions
associated with pedogenic carbonate precipitation. The ability of irrigation to promote crop growth is
influenced by processes that are controlled, in part, by soil grain size, larger-scale soil structures (e.g.,
layering, abandoned channels), and mineralogy. This study utilizes various shallow geophysical methods
(e.g., ground-penetrating radar (GPR), ground conductivity, magnetics, seismic, and resistivity) to
investigate changes in grain size, mineralogy, and larger-scale structures at two field sites within the Rio
Grande region: 1) a pecan orchard in Tornillo, TX, with soil derived from fluvial deposits,  that undergoes
flood irrigation every 2 to 3 weeks in spring through fall, and 2) the El Paso Water Utility’s water
well-field in Canutillo, TX, derived from young fluvial deposits but not irrigated. The goals of this study
include 1) measuring various soil properties (soil texture, salt buildup, water table depth, and water flow
patterns [Doser et al., 2019], 2) determining how texture and structure influence soil changes (e.g., salt
buildup, pedogenic carbonate buildup, moisture retention) during irrigation cycles at the pecan grove, and
3) comparing the variability of these properties at each site to understand the impact of agricultural
practices on soils. A comparison of conductivity data to an image of the pecan field (Fig. 1) indicates a
correspondence between high conductivity areas at 6 m depth to poor tree growth areas, suggesting high
conductivity clays affect water drainage and root growth in parts of the field. (Figures 2 and 3) show
preliminary maps of magnetic field variation at the two well field sites.  Note that WF-1 (Fig. 2) has much
lower magnetic values than WF-2, indicating more clay (less magnetite) at the WF1 site. These results
help provide insights into which geophysical techniques best characterize soil properties controlling the
salt buildup, CO2 emission, and plant growth in flood irrigated fields.
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[2.4] Using Seismic Sensors to Detect the Silencing of U.S. Campuses Following the
COVID-19 Response
David L. Guenaga1, Omar E. Marcillo2, Aaron A. Velasco1, Chengping Chai2, and Monica

Maceira2, 1The University of Texas at El Paso. 2Oak Ridge National Laboratory, Oak Ridge,
Tennessee U.S.A.
Abstract: In response to the COVID-19 global pandemic, quarantine has led to regularly populated
regions becoming vacant—reducing the background seismicity produced at these sites. University and
college campuses across the United States (U.S.) in particular have become seismically silent. The
Incorporated Research Institutions for Seismology Data Management Center (IRIS-DMC) actively
collects seismic data from 46 stations located within 50 m of a U.S. university or college. We used power
spectral density data computed by IRIS-DMC for quality assessment to calculate root mean square (RMS)
amplitude and analyze the effects of the COVID-19 school closures. Of the available stations, 42 show a
drop in overall ambient seismic energy following their respective state’s statewide school closure date.
The previous year’s RMS reveals that campuses’ production of ambient seismic noise usually remains
elevated during the ordinary, non-pandemic academic year, only subduing during periods of an academic
break (e.g., federal holidays). Our results show an ability for seismic sensors to detect and measure
phenomena not traditionally monitored by seismology. Virtually unhindered by physical barriers, bad
weather, or the obscurity of darkness, seismic sensors provide a supplemental and novel tool for
observation.

[2.5] Understanding the Halokinetic influences on Permian-aged Deformation and
Deposition at the Northern Margin of the Onion Creek Salt Diapir, Fisher Valley, UT
David Lankford-Bravo1, Katherine Giles1, and Richard Langford1 1University of Texas at El
Paso
Abstract: The Onion Creek Salt Diapir (OCSD), located approximately 20 km northeast of Moab, Utah,
is a 1.5 km wide by 3.5 km long exposure of mostly gypsic rock capping a salt diapir. Its northern
boundary is an unconformable contact with folded and faulted beds of undifferentiated Pennsylvanian -
Permian Cutler Group. Variations in Permian-aged salt-related deformation are exposed along the OCSD
margin in 5 locales: Snow Canyon, The Blob, Panther Canyon, Isoclinal Canyon, and Camp Canyon. By
differentiating the undifferentiated Permian Cutler formation into 29 units and integrating GPS-enabled
tablet field mapping with 3D Photogrammetric drone-image based modelling, we are able to map and
interpret the influence of salt movement upon near-diapir deformation and the associated changes in
depositional thicknesses. Our data suggests that radial faulting and syndepositional folding influenced the
distribution of Permian-aged sediments within a ~600 m zone extending northward from the salt-sediment
interface. Through sediment thickness maps and structural restorations we explore the effects of
halokinesis on deposition at the northern margin of the Onion Creek Salt Diapir. This research improves
our understanding of the interplay between halokinetic salt diapir rise and sedimentation.
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