Geophysicists image rock layers under
Himalaya
29 June 2005
New technique developed to visualize colliding high altitude," Schulte-Pelkum said.
rock bodies
Sheehan said Schulte-Pelkum developed a truly
A team of geophysicists at the University of
novel method to visualize the forces at work
Colorado at Boulder has developed a new
underneath the Himalaya. "It's very exciting, and it's
technique to visualize the colliding rock bodies
something we can use elsewhere to analyze shear
beneath the Himalaya with unprecedented detail,
in the crust."
answering a number of questions about the world's
highest mountains and providing a new tool for
Shear zones are similar to faults, Schulte-Pelkum
assessing earthquake hazards.
said. Faults are brittle structures at or near the
surface of the earth, while shear zones are found at
depths of 10 miles or more where heat causes
The study, "Imaging the Indian Subcontinent
more ductile, or flowing, rock movement.
Beneath the Himalaya" appears in the June 30
issue of the journal Nature. Anne Sheehan, Roger
In subduction zones such as where India and Asia
Bilham, Vera Schulte-Pelkum and Gaspar
Monsalve of CU-Boulder's Cooperative Institute for collide, however, earthquakes along brittle faults
can occur at depth because rock temperatures are
Research in Environmental Sciences and
cooler, the researchers said.
department of geological sciences worked on the
project along with scientists from the State
The collision of India into Asia forms the Himalaya,
University of New York at Binghamton and
the world's highest mountain chain, and Tibet, the
Kathmandu, Nepal.
world's largest high plateau, Schulte-Pelkum
"We imaged the boundary between the Indian and explained. "From surface geology, we know that
India dives under Asia. In Nepal, this slip is
Asian tectonic plates by developing a new
technique that highlights strongly deformed rocks expressed in very large, destructive earthquakes
beneath Earth's surface, and applied it to data we that occur somewhere along the base of the
mountains a few times a century."
collected with a network of temporary seismic
sensors deployed in Nepal and Tibet," said SchulteHowever, the infrequency of the tremors had left
Pelkum, the paper's lead author and a CIRES
scientists with few clues as to the structure of the
researcher.
region. "During the interval between these
The network included 29 broadband seismometers earthquakes, the shallow fault between
underthrusting India and overriding Asia is
operated by the CU-Boulder and SUNY
Binghamton teams. About 1,700 earthquakes from seismically quiet and difficult to detect," SchultePelkum said.
as far away as Europe, Alaska and Japan were
recorded during an 18-month period starting in
Sheehan explained that until now, geophysicists
2001. The study was funded primarily by the
could analyze the movement of rock bodies only on
National Science Foundation.
the surface, where deformation can be directly
observed.
"Our images of the crust and upper mantle show
how the upper Indian crust fragments and is
incorporated in the Himalaya, while the lower crust With the team's new method, geophysicists can
study the deep crust and determine the direction
slides under Tibet and undergoes alterations that
rocks are being sheared. The shearing is similar to
may help explain how the plateau maintains its
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a deck of cards being spread out on a table,
Sheehan explained. "We can see how the deep
crust has moved. Seeing where these structures
are and how they have moved in the subsurface
helps us better understand where local hazards
are.
"If we can more accurately calculate the subsurface
geometries, we can improve our estimations of how
the ground will shake during an earthquake. We
can't predict earthquakes, but we can get a better
idea of how an earthquake's energy will radiate,"
said Sheehan, an associate professor of geological
sciences at CU-Boulder and a CIRES researcher.
"The Los Angeles Basin has all sorts of folds and
faults and subsurface shear, so it would be another
potential place to apply some of these techniques
to get high-resolution images," Sheehan said.
Source: University of Colorado at Boulder
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