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Summer of Applied Geophysical Experience (SAGE)
www.SummerOfAppliedGeophysicalExperience.org 

Co-directors: Darcy McPhee, U.S. Geological Survey, Reston, VA, Louise Pellerin, Green Geophysics, Berkeley, CA
Faculty: John F. Ferguson, University of Texas at Dallas; Paul Bedrosian, USGS, Denver, CO; Danny W Feucht, Ormat Technologies, Reno, NV;
Jared Peacock, USGS, Menlo Park, CA; Shari Kelley, New Mexico Institute of Mining and Technology, Socorro, NM; Akram Mostafanejad, IRIS

PASSCAL Instrument Center; David E Lumley, University of Texas at Dallas; Socorro, NM, Megan Anderson, Washington State Geological Survey;
Pieter-Ewald Share, Oregon State University; Lee Liberty, Boise State University, Idaho; Nadine Igonin, University of Texas at Austin 

Many students are eager to join the ~1000 alumni who have had an amazing Summer of Applied Geophysi-
cal Experience. Participants spend four weeks learning and applying field-based geophysical data collection
and research to complex geologic problems including questions related to hydrogeology, basin structure,
caldera volcanism, and plate tectonics. SAGE students, faculty, teaching assistants and visiting scientists
acquire, process and interpret reflection/refraction seismic, magnetotellurics/ electromagnetics, potential
fields and heat flow data within the magnificent Valles Caldera National Preserve of Northern New Mexico.
Applications are encouraged from qualified:

   Undergraduate students in their junior/senior year with the prerequisite physics and math courses,
   Graduate students in all stages of their careers, and
   Professionals from academia and industry.
   Students from schools large and small, domestic and international,

SAGE integrates teaching and research as a partnership between academia, industry, and government.
SAGE faculty draw on decades of experience in each of these sectors to provide hands-on training in mod-
ern exploration techniques as well as a one-of-a-kind educational experience in problem solving and critical
thinking. Exposure to professionals in different sectors broadens students‘ awareness of work force oppor-
tunities in geophysics. New, state-of-the-art field data are acquired during every field season - SAGE is not
just educational but also a significant research endeavor.

Education

Broader understanding of the applica-
tions of geophysics to geologic and
hydrologic problems.
Broader and deeper understanding of
geophysical theory.
Appreciation of the physical properties
of Earth materials and their connection
to geology and hydrology.
Comprehension of the connections
between theory and data acquisition,
processing and interpretation.
Broader understanding of the connec-
tions among geology, scale and geo-
physical applications.
Better understanding of
professional/work force opportunities
for geophysicists and Earth scientists.
Development of teamwork and leader-
ship skills.
Development of presentation and
technical communication skills.

SAGE Essentials:

In the field, students are divided into squads
of 5-6 students that rotate together through
different activities during each field day.
During the processing and interpretation
phase, students choose a particular method
on which to focus, and then work within a
method-based groups.
Concurrently, students participate in integra-
tion teams composed of members focusing
on different methods but toward a common
problem or geographic area.
The final presentations are organized by
these teams with each student presenting a
conference-style talk and submitting an
extended abstract on their work.

Teamwork is a crucial and
integral component of the SAGE
education:
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Science

SAGE teaching `integrates:

Geologic field trips
Classroom-style and field lectures
Hands-on data acquisition
Data processing and interpretation, and
Oral & written presentation. 

Location & Topo maps

Geologic map of the
Valles Caldera National Preserve

(VCNP) with proposed SAGE
focus areas

The current focus of SAGE research is the Valles Caldera (VC) within the National Preserve in northern
New Mexico, USA. The VC is a type example of a volcanic caldera system about which many of the semi-
nal ideas on caldera formation were developed. Conceptual models of how magma is transported and
stored in the crust and the interplay between faulting and magmatism are currently changing. The diverse
set of geophysical tools at SAGE are being used to test new paradigms and address first-order questions
at multiple, spatial scales ranging from the structure and evolution of the VC to unique hydrogeologic fea-
tures. SAGE studies within the VC build upon a detailed geologic map of the caldera, commercial ground
and airborne geophysical data, and data collected as part of the Jemez Critical Zone Observatory.  

The investigations proposed for 2022-2026 build upon and expand the breadth of past work, presenting
SAGE students with the opportunity to participate in exciting ongoing research at VCNP. The proposed
research themes and focus areas are outlined in the geology map: 

What is the geometry and extent of caldera faults? We propose to carry out seismic, gravity and elec-
tromagnetic investigations of key structures over the next 5 years.
What is the configuration and stratigraphy of caldera fill deposits? SAGE gravity, TEM, and passive
seismic investigations of Valle Grande in 2019 suggest lacustrine clays up to 90m thick overlay sand
and gravel to a depth of ~600 m. Additional investigations here and in Valle Toledo will greatly refine
understanding of the caldera fill extent and stratigraphy.
What is the role of preexisting Laramide and Rio Grande Rift structures in the chaotic collapse of the
Valles Caldera? SAGE seismic investigations in 2019 beneath Valle San Antonio identified a pre-
caldera structure that may be related to the Rio Grande Rift. We propose to carry out similar investi-
gations over the next 5 years.
Where exactly is the Toledo caldera?
Are there crystal-rich mush zones beneath the caldera?
How extensive are the hydrothermal systems and what controls their localization within the caldera?
ERT and TEM investigations may illuminate conductive fluids and alteration clays associated with the
underlying hydrothermal system.
Is the Valles Caldera truly aseismic? In collaboration with IRIS PASSCAL, we propose to install a net-
work of seven broadband seismometers to further investigate seismic activity within the caldera.


