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INTRODUCTION RESULTS — LEARNING OUTCOMES

In addition to formal assessments of five lab exercises, 25 students were surveyed regarding their level of confidence in
interpreting subsurface geology using 3D seismic data. The following statements were included in a post-exercise survey
for participants:

The 215t century has been marked by an increase in technology available to students and universities. In the earth
sciences, tools such as Google Earth, geographic information systems (GIS) and 3D modeling packages have been used to
map, display, and visualize surface geology (e.g., Whitmeyer et al., 2012 and references therein). Seismic data and
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seismic interpretation for visualizing geology in the subsurface. The graphs below illustrate that: (1) Students identified
both Google Earth and seismic surveys as important tools to characterize surface and subsurface geology, respectively;
and (2) Students perceptions of the importance of seismic interpretation skills changed over the course of the lab
exercises. Prior to the labs, all students thought that analyzing seismic data was an important skill for a geologist to have;
however, following the exercises, students unanimously identified this statement as ‘Definitely True’.

Figure 1. A study by Heath (2000) showed that among
technical skills needed by oil companies, geophysica
interpretation and subsurface mapping ranked 2"? anc
3"d out of twenty-five potential skills. The only skil
more critical for an entry-level geoscientist was
competency in sedimentology and sedimentary

geology.

* Students gain experience with 3D seismic software early in
their geoscience careers.

Google Earth is a useful tool to visualize topography and surface geology.

Fma”y’ mCIUdmg seismic interpretation exercises at the Seismic surveys are useful tools to visualize subsurface geology.

undergraduate level allows students to gauge their interest
in a future career in the oil and gas industry.

Analyzing seismic data is an important skill for a geologist to have.

STUDENT BACKGROUNDS - TECHNOLOGY

At Tennessee Tech University, undergraduate students regularly use technologies such as Google Earth and geographic
information systems (GIS) to characterize surface geology. For example, lab exercises in Structural Geology and Tectonics
(GEOL 3230) and Field Geology (GEOL 3830) use these technologies to compliment more traditional geologic field studies.
Student response to this approach has been positive, resulting in undergraduate senior thesis projects that integrate
geology and technology (Hill and Harrison, 2012; Alexander and Li, 2003).

Prior to presenting seismic Iinterpretation exercises In
sedimentary geology courses, students were asked to rate
their proficiency using Google Earth and geographic
information systems (GIS) using the following statements:

| am proficient using Google Earth.
| am proficient using Geographic Information Systems

The response to these statemens, shown at right, indicated:

* Greater than 85% of the 15 students surveyed considered
themselves proficient with Google Earth.

* Greater than 60% had some experience with GIS.
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These results suggest that TTU undergraduate students are comfortable using classroom technologies to visualize
geologic patterns on the earth’s surface. It seems reasonable to assume that seismic interpretation software would
compliment these technologies and extend student’s 3D thinking into the subsurface.
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The post-lab survey also contained free response questions, which prompted students to describe their experience using

the 3D seismic interpretation software. The statements below were responses to the prompt: What did you enjoy most
about working with a 3D seismic survey? Was there anything you learned that surprised you or changed the way you thought

about subsurface geology?

“I expected boring black and white images of horizontal strara. But, in
fact, structures are very easy to see with seismic data. Super cool!”

“I enjoyed the ability to interpret subsurface formations and to
understand how these events control hydrocarbon aspects. One thing
that surprised me was how some faults or diapirs tend to start to pinch
out and then come back.”

“The fault we looked at was not planar like | imagined faults to be. It
was more curviplanar.”
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“I thought OpendTect was easily understood and had a good user
interface. Visualizing faults and then traps were both interesting. |
would like to have more time to get to know the software better.”

“I loved being able to visualize the subsurface lithology of an area like
that. Being able to lay a well on top of the imaging was awesome and
really made the process cool and interesting.”

“My favorite part of the project was following a fault in 3D in the
subsurface. Making the 3D fault plane was so cool!”



