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I am a senior at the University of Texas at El Paso (UTEP) 

majoring in Geological Sciences and will graduate May, 2018. 

During my time at UTEP, I have presented on salt diapirs and 

their possible entrainment methods at the Geological Society of 

America conference in San Antonio. I also assisted Kuwanna 

Dyer-Pietras, a SUNY Binghampton University PhD candidate, 

with her research on boundaries between Eocene rock types 

deposited in the shallow and deeper lake locations of the 

Piceance basin in Rifle, Colorado, this past summer. I am now 

conducting research the Education Internship in the Physical 

Sciences. My research focuses on the identification of surface 

hydrology in the Rio Grande Rift using the Quantum Geographic 

Information System (QGIS) and Landsat 8 satellite images.  

Remote sensing provides information on the location, range and changes to surface 

hydrology over time. The Landsat 8 Land/Water and Vegetation band combinations (5 6 4; 5 

6 2, respectively) use the near-infrared radiation (NIR) region of the electromagnetic 

spectrum as a means of identifying surface hydrology. 

The Landsat 8 images (Figures 3 & 4) show a portion of the Rio Grande Rift in Valencia 

County, New Mexico. Based on a geologic map of the South Garcia SE Quadrangle (Ricketts 

and Karlstrom, 2014) of this semi-arid to arid region, band combinations were used to 

decipher hydrologic features. Coordinates entered into the United States Geological Survey 

Earth Explorer yielded raster satellite images which were then input and separated into bands 

in Quantum Geographic Information System (QGIS). The images were rendered using 

multiband colors and a mean standard deviation of +/- 2.00 for clarity.
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Figure 3: A Land/Water (Band 5 6 4) Landsat 8  image of the Rio 
Grande Rift in Valencia County. Vegetation is a hydrologic indicator 
and  displays as green . Hillsides and basins are dark colored. Purple 
is mostly a mixture of shale, limestone and sandstone of the San 
Andres Formation, Abo Formation and Atrasado Formation. White 
pigments represent bare land.

Figure 4: Pleistocene Travertine (Ricketts & Karlstrom, 2014), is 
a hydrologic indicator forming from mineral springs. It is 
represented as white or yellow in the images since it reflects 
almost all the radiation from the Sun. A. Healthy Vegetation; 
Band 5 6 2, B. Shortwave Infrared; Band 7 5 4; C. Land/Water; 
Band 5 6 4; D. Natural with Atmosphere Removal; Band 7 5 3 

Sarah Michelle Pon
I am a senior at The University of Texas at El Paso, studying 

Geological Sciences. I am excited to bring ideas and concepts of 

geology and planetary sciences to students. Whether it be 

students who are pressuring a career in the sciences or students 

just fulfilling their requirements. My goal with EIPS is to engage 

all students and get them asking questions and have them search 

for the answers. 

For this internship, I have written a lab as an introduction to 

remote sensing. I give a quick overview of what remote sensing is, 

how it is applied to everyday life and what is needed for it to be 

possible. I then have the students navigate their way through 

Google Earth and locate different land marks. Next we go to the 

QGIS lab where I go into more depth on the idea behind satellite 

bands and how we can use them as tools to identify specific 

details about the land, water or temperature of an observed area.  

I also explain how we use this data not only on earth, as well as 

on other planetary bodies, like the moon, asteroids, and Mars. 

My current project for EIPS 2018 is a continuation of the Fall 2017 project: Remote sensing 

and using band combinations to Identify different geologic characteristics and details of the 

obtained images. Techniques from Fall 2017  are being applied now to planetary targets. 

Thus providing a blueprint for observations on Mars. In order to be successful, the 

terrestrial data and techniques needed to be a close parallel to those used on Mars. Data 

sets of the Portillo Volcanic filed just outside of Las Cruces, New Mexico were used as the 

Mars analogue. The targeted locations on Mars are Gale Crater, Amenthis Trough, as well as 

an eight minute night time IR drift test at ~ 10.56N, 329.73E. 

Figure 2 (Right): Sample THEMIS data as 
an example to be used for laboratory. 
Near Right: IO1520019 is an image of 
Eastern Sytris Major. Far right: 
IO1131009 image is Gale Crator. Images 
not to scale.

Figure 1 (Left) Landsat 8 data from 
November 24, 2017. a) false color area 
photo of the Portillo volcanic fields. b) IR 
band images, c) band combination for 
land and water, and d) shortwave 
infrared. 

I am Guadalupe Alvarez, a junior majoring in 

Environmental Science with a concentration in 

Hydrology. Over the last year I have been doing 

research understanding hydrologic dynamics through 

satellite data. 

I intend to give students from diverse backgrounds 

an insight on how to do research in the Earth’s 

Sciences through a laboratory where they can work 

with a small model simulating a research area. Since 

my work is mainly programming, the laboratory will 

teach students how through programming we can 

understand complex natural features that in a large 

scale can affect populations.

Computer programming is applied in many scientific 

field and it is not limited to Earth Sciences. I believe I 

can encourage students to join STEM fields by 

showing them though the small hydrologic model, 

that things are not that hard to do when they 

understand how to work with data. I hope to gain 

teaching experience, specially so that I know how to 

approach people with all sorts of academic 

backgrounds when teaching science.
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Figure 5: Region of the Yucatan Peninsula of 
senior research project 

Guadalupe Alvarez Rodriguez's research is a senior 
project under the guidance of her undergraduate 
advisor Hugo Gutierrez at the UTEP Geological 
Sciences department. She will teach a laboratory 
exercise based on this.

In the EIPS internship, I learned about spectroscopy and 

conducted basic digital image processing using MATLAB to 

analyze photos of Wright Mons; a geologic feature on Pluto. 

I co-created a lab with my colleague, Sophia Terrazas, 

teaching community college students about cryovolcanism 

based on my work on Pluto and her work on Enceladus. I 

also interned with NASA as an Aerospace Scholar and was 

selected to attend the Marshall Space Flight Center.  At 

UTEP, I am a member of the Association for Women 

Geoscientists - Sun City Chapter, president of Sigma Gamma 

Epsilon chapter, and vice president of the Unmanned Aircraft 

Systems Committee. I have participated in many educational 

outreach programs run by UTEP’s Geology Department; 

targeting at risk middle and high school students to help 

introduce them to Earth Sciences. I also won an international 

drone competition accompanied by colleagues with their 

research on operating drones to measure mosquito densities, 

and participated in the AY-PREP program whose funding 

allows early geoscience undergraduates students to 

construct projects focusing on educational aspects of 

science. After I graduate, I hope to continue research on 

cryovolcanism in planetary science. 
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Figure 6: Basic digital image processing in MATLAB: 

Histograms of photos capturing laser interaction with 

airborne sand and corn starch. The histograms 

demonstrate the disruption of light intensity as it passed 

through different materials. A similar analysis can be used 

to study cryovolcanos.

Sophia Terrazas
Graduated from Da Vinci School for Science and the Arts
● Undergraduate geophysics major at UTEP
● Interested in planetary geology
● Participated in the Inovative System Project for the Increased
   Recruitment of Emerging STEM Students, NASA Program
    - Geochemical research on Titan (Saturn's largest moon) 
● Current EIPS intern
    - Cryovolcanisim research on Enceladus (Saturn's icy moon)

For more 

information, check 

out these links!

UTEP - EIPS 

Website

Facebook

EIPS Semester Curriculum 

Module 1: Research Topic

Interns focused on a specific research topic in planetary 

science, conducted background research, and pursued 

further investigations through basic computer modeling 

and image processing techniques.

Module 2: Oral presentations

Interns introduced their research topics and taught them to 

EPCC students that highlighted and enhanced class 

curriculum in solar system astronomy.

Module 3: Laboratory Preparation, Geophysical Tour and 

Delivery

Interns introduce a laboratory assignment they created 

from scratch and, based on their research, teach it to 

students in an astronomy class at EPCC. Also their 

research will be incorporated into a geophysical tour they 

will give of the Sacramento Mountains (fig 7) in New 

Mexico, and related the terrain and tectonic history to that 

found similarly on other planetary bodies (e.g. Mars). 

Abstract

The number of underrepresented minorities pursuing 

STEM fields, specifically in the sciences, has declined in 

recent times [1]. In response, EIPS provides a mentoring 

environment so that students can actively engage in 

science projects with professionals in their field so as to 

gain the maximum benefits in an academic setting.  

Assigned research projects and creating laboratories 

related to their research for introductory physics and 

astronomy classes allowed for building new skill sets.  

Interns harness and build on what they have learned 

through the program, and directly apply it in an academic 

environment in EPCC classes on solar system astronomy.  

Since the majority of interns are transfer students or alums 

from EPCC, they give a unique perspective and dimension 

of interaction; giving them an opportunity to personally 

guide and encourage current students there on available 

STEM opportunities. Therefore not only will interns gain 

valuable lessons in teaching, research, and public 

speaking, but those engaged at the community college will 

glimpse the multiple possibilities and careers in the STEM 

fields. They will also collaborate with pasts interns on 

research projects [2].
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Figure 7: PHotos of field trips lead by EIPS interns through out the years. Field trips include 

trips to NMSU's SunSpot Observatory, Apache Point observatory, and a geophysical tour of 

the Sacramento mountains.

Future Progress

Furthermore, the Spring and Fall 2018 will include 

networking activities with planetary science professionals, 

specifically researchers from the Applied Research Labs in 

Maryland (APL) and at Arizona State University (ASU) on 

Pluto and Mars respectively to further enhance interns’ 

experience.  Future work will increase collaborations with 

student organizations at UTEP, such as the unmanned 

aerial systems club (UAS Club) and the Student 

Applications of Technology in Science club (SATS) who 

engage students in interdisciplinary projects related to 

their field of study. EIPS will also actively promote interns 

to work at national laboratories and agencies to further 

their experience, such as with NASA, the Lunar Planetary 

Institute (LPI), and the United States Geological Survey 

(USGS), and assist them to further their goals  through 

various academic pathways.  Work presented here will 

also be incorporated in an astronomy course (in 

development) based onopen education resouces (OER) at 

EPCC for the Fall 2017/Spring 2018 semester.
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