7/24/2020 Yellowstone Study Develops New Way of Estimating Magma in Park Supervolcano

Yellowstone Study Develops New Way of Estimating Magma in
Park Supervolcano

June 04,2018
New research from the University of Idaho and Washington State University suggests previous studies have
significantly underestimated the amount of heat escaping from the hot springs inside Yellowstone National Park.

“By learning about these processes, we will build on our understanding of the Yellowstone supervolcano’s eruption
cycle,” said Peter Larson, a professor in the School of Environment at Washington State University.

A team of scientists — led by Larson and U of I’s Jerry Fairley, a professor in the College of Science’s Department of
Geological Sciences — measured the volume of hot water flowing through several hot springs and estimated the
heat loss from the springs. Their study is titled “Direct Measurement of Advective Heat Flux from Several
Yellowstone Hot Springs, Wyoming, USA” and was published this week in the journal Geosphere.

Researchers have long struggled to quantify the heat loss from Yellowstone’s hot springs. Heat from hot springs can
be lost directly to the atmosphere from surface waters or transferred to the ground. In addition, warm groundwater
can remove heat from the area by flowing away from the hot springs, a process that has been difficult to measure.

Fairley and his colleagues used a new measurement technique to account for heat loss from the hot springs in June
2014. The researchers “spiked” several hot springs in the Morning Mist Springs area of Lower Geyser Basin in
Yellowstone National Park with a stable hydrogen isotope called deuterium. The researchers used the length of time
needed for deuterium concentrations to return to background levels and the temperature of the hot springs to
calculate the amount of water and heat flowing out of the springs. Using deuterium for estimating heat flow is safe
for the environment and has no visual impact to distract from the park visitors’ experience, Fairley said.

The team found previous studies significantly underestimated the amount of water coursing through the springs
and the amount of heat leaving the springs. The data also allowed researchers to estimate the amount of magma
entering the supervolcano from the mantle.

“We’re finding that, if you extrapolate the data, about half of the amount of magma is coming up under Yellowstone
as is coming up under Kilauea, Hawaii,” Fairley said, referring to the recently volcano-struck area on the state’s Big
Island. By developing a better understanding of how much magma is rising up from the mantle at Yellowstone, the
researchers hope to gain insight into the potential for future eruptions.

The study will help researchers understand the rate at which heat is transported to the Earth’s surface from molten
rock, an important factor in understanding geothermal energy resources. Fairley thinks — by narrowing down the
amount of heat that feeds the park’s geothermal system — researchers will someday understand the complex
processes that drive the enormous Yellowstone volcano.

WSU graduate student Nick McMillan is lead author of the paper. Co-authors include WSU graduate student Joe
Mulvaney-Norris and U of | graduate student Cary Lindsey.

This project, “Constraining Heat Flux from the Shallow Geothermal System, Yellowstone Caldera, Wyoming,” was
funded under National Science Foundation grant No. 1250381. The total amount of federal funds for the project is
$226,963, which amounts to 100 percent of the total cost of the project.

Media Contacts:

Jerry Fairley
Professor, Department of Geological Sciences
University of Idaho

https://www.uidaho .edu/news/news-articles/news-releases/2018-june/0604 18-yellowstonestudy 172


http://www.uidaho.edu/sci/geology/people/faculty/jfairley
http://www.uidaho.edu/sci
http://www.uidaho.edu/sci/geology
https://pubs.geoscienceworld.org/gsa/geosphere/article/14/4/1860/531475/Direct-measurement-of-advective-heat-flux-from

7/24/2020 Yellowstone Study Develops New Way of Estimating Magma in Park Supervolcano

208-885-9259
jfairley@uidaho.edu

Peter Larson

Professor, School of Environment
Washington State University
509-335-3095
plarson@wsu.edu

Brad Gary

Communications Coordinator
University of Idaho
208-885-7725
bwgary@uidaho.edu

About the University of Idaho

The University of Idaho, home of the Vandals, is Idaho’s land-grant, national research university. From its residential
campus in Moscow, U of | serves the state of Idaho through educational centers in Boise, Coeur d’Alene and Idaho
Falls, nine research and Extension centers, plus Extension offices in 42 counties. Home to nearly 12,000 students
statewide, U of | is a leader in student-centered learning and excels at interdisciplinary research, service to
businesses and communities, and in advancing diversity, citizenship and global outreach. U of | competes in the Big
Sky and Western Athletic conferences. Learn more at uidaho.edu
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