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Figure 1, above: Marisa 

Acosta doing field work 

in the Butte, Montana, 

open pit mine.

Figure 2, left: Examples 

of some of the cross-

cutting relationships 

and different vein and 

alteration types found in 

Butte rocks.

The Crystallization of Ideas
in the Laboratory  
by James Watkins, Mark Reed, Jim Palandri, and Marisa Acosta
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There is a lot of activity in the experimental 
petrology lab these days. Just this past year, 
Evan Baker completed his MSc thesis on calcite 
crystal growth experiments, Eli Bloch completed a 
postdoc investigating diffusion kinetics of parent 
and daughter nuclides in eucrite meteorites and 
baddeleyite (ZrO2), PhD student Marisa Acosta 
continued growing quartz crystals (see below), MSc 
student Madison Ball began a series of magma 
decompression experiments, PhD student Madison 
Myers developed methods for homogenizing melt 
inclusions, and undergraduate Sara Herring made 
measurements on snowflake obsidian. The lab 
has also welcomed visiting students from OSU, 
UC-Davis and NMSU. What follows is a closer look 
at how crystal growth experiments are guiding the 
re-examination of trace element distributions in 
crystals from natural settings.

T he giant porphyry copper deposit in 
Butte, Montana, is one example of a 
magmatic-hydrothermal system where an 
overpressured water-rich magmatic volatile 

phase hydrofractured overlying granite, then surged 
through the fractures, forming a stockwork of quartz-
sulfide veinlets. Over the past 15 years, Mark Reed 
and former UO graduate students Brian Rusk, Brooke 
Miller, and Celeste Mercer as well as UO research 
associate Jim Palandri have been studying the 
mechanisms and timescales of vein formation by (1) 
mapping the distribution of quartz-dominated veins 
and variations in alteration of the host rock adjacent 
to these veins, (2) analyzing quartz vein textures and 
compositions using a suite of analytical tools (SEM, 
SEM-CL, SEM-EBSD, and EPMA), and (3) estimating 
temperature and pressure of mineral formation using 
trace element and fluid inclusion thermometry. 

An outcome of these efforts is an improved 
understanding of how magmatic-hydrothermal 
systems work. Cross-cutting relationships among the 
different veins and types of alteration envelopes (Fig. 
2) provide information about the temporal evolution 
of fluid-rock interaction. Thermodynamic modeling 

has shown that a 
single fluid exsolved 
from the underlying 
magma body will 
become more acidic 
with decreasing 
temperature and 
thus is capable 
of producing 
the tremendous 
diversity of mineral 
assemblages 
observed in the 
alteration envelopes. 
The temperatures 
of the different 
vein types inferred 
from mineral and 
fluid inclusion 
thermometry are 
consistent with 
the cross-cutting 
relationships and 
thermodynamic 
modeling, and the pressures recorded by quartz 
fluid inclusions in hydrothermal veins oscillate 
between lithostatic and hydrostatic conditions.

Although a clearer picture is emerging, there 
are still many unresolved questions. This past 
summer, Reed and Assistant Professor James 
Watkins received funding from the National 
Science Foundation to further investigate how 
rock fractures form and fill with minerals such as 
quartz, sulfides, and magnetite.

Most readers of this article have probably seen 
quartz veins cutting through an outcrop. In all 
likelihood, you overlooked the quartz veins—a 
forgivable offense because such veins are 
common and are generally not very interesting 
to behold in the field. When examined with a 
cathodoluminescence (CL) detector, however, 
they reveal some amazing and beautiful textures 
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We have had another exciting year in the department. 

Josh Roering assumed the role of associate head 

since Alan Rempel took a leave of absence last 

fall. Big thanks to Alan for his service, and to Josh for 

stepping up! Alan and Ilya Bindeman were promoted 

to full professor, and Marli Miller was promoted 

to senior instructor II, and all received accolades for 

their outstanding career accomplishments. Thomas 

Giachetti joined the department as a new assistant professor of volcanology 

(see page 3), replacing Kathy Cashman who joined the faculty at Bristol 

University. We ran a successful public forum on Earthquake Science and 

Preparedness that was attended by more than 500 people from Eugene and 

surrounding communities.

Vicki Arbeiter resigned as business manager and moved back to Arizona to 

be with her family. We were sad to see Vicki leave, but delighted that Sandy 

Thoms has moved into that position and is off to an 

excellent start! Our new graduate coordinator, Marla 

Trox, brings a can-do attitude and wealth of experience 

to the department. 

Our faculty and students pursued world class research 

and teaching activities in the US and abroad. Collectively 

we published ~84 papers in peer-reviewed journals 

in 2015, and presented ~40 talks and posters at the 

American Geophysical Union fall meeting. Our graduate students won 14 

national and international awards in 2015, more than any other department in 

natural sciences at the UO. And we had another wonderful alumni reception 

during AGU, thanks to Jenny Riker (MS ’05) and Hannah Dietterich (PhD ’14). 

See you next year!

Greetings From the Department Head  
Josh Roering steps up as associate head, Sandy Thoms is our new business manager

Honor Roll of Donors
We’re delighted to offer special thanks to our Kimberlite class of donors, who 

have contributed $100 or more to the department during the past year: Ellen MS 

’80 and James Leavitt MS ’80; Timothy Dawson ’94; James Palandri ’87, ’89, 

PhD ’00; Deborah Cordell; Laura Jones and David Livermore MS ’90; Judy Ehlen 

’66, ’69, MA ’69; Bonnie and Jack West ’57, MS ’61; Melissa PhD ’07 and 

Samuel Soule PhD ’03; Nancy ’66 and Byron Sideras; James Tyburczy PhD ’83; 

Carole Blake ’94 and Thomas Schell; Mary and Roger Newell ’65; Jacqueline 

’65 and Alan Ramer ’65, MS ’67; Wynn and William Gandera ’73, MS ’77; 

Sherry and John Redmond PhD ’66; Robert Murray ’82, MS ’94; Brown 1989 

Trust; Edward Merewether ’51, MS ’53; Carole Hickman MS ’68; Jason Spiller 

MS ’58; Betty and Robert Brown Jr. ’49, MS ’50; Naomi and Melvin Beeson 

’61, MS ’63; June ’70, ’88 and Norman McAtee; Hai MLS ’68 and Chong Kim 

Becky Dorsey Josh Roering

Thank You for your generous donations 
We are deeply grateful for the generous donations by alumni and 
friends of the department who supported a number of undergraduate 
and graduate student scholarship awards in 2015.

Undergraduate Awards The Emeritus Faculty Fund provided 
substantial support to all UO students who attended our summer 
Geology Field Camp, including special merit awards to Eva Biedron, 
Claire Getz, Sean Hixon, and Kendra Walters. The James C. & Mary 
Douglas Stovall Award for meritorious performance and promise 
was shared by Eva Biedron, Claire Getz, Sean Hixon, Amy Krause, 
Bethany Morter, and Kendra Walters. The NW Energy Association/
AAPG Scholarship was awarded to Bethany Morter, Abigail Ross, 
Brittany Begalke, and Kieran McCann. The Walter Youngquist 
Scholarship for excellence in academics and undergraduate research 
was awarded to Selina Robson, Taylor Barnhart, Spencer Jones, 
Megan Mortimer-Lamb, and Abigail Ross. Graduate Awards
for excellence in research and teaching, supported by several 

MS ’68, PhD ’74; Mary and Richard Bateman ’59, MS ’61; Kimberly ’83 and 

Patrick Anderson ’81; Betty and Theodore Bezzerides MS ’67; The Armentrout 

Living Trust; Shirley and Robert Lent ’64, ’67, PhD ’69; Nora and Marc Traut 

’75; Leslie Magoon III ’64, MS ’66; Sharon and Paul Hess ’65, MS ’67; Dorothy 

’69, MEd ’75, PhD ’90 and M. Allan Kays; Stearns Living Trust; Phoebe 

Atwood ’46; Roberta MS ’72 and Roger Dickinson ’70, MS ’72; Marilyn Kooser 

’73 and Peter Sadler; Carole and William Schetter MS ’62; Elizabeth Stearns; 

Evelyn ’64 and John Armentrout ’64, ’65, MS ’67; Sally Thomas ’58; Melanie 

MS ’81 and Calvin Barnes MS ’78, PhD ’82; George Walker; Candace Walker. 

Corporate Support: Consortium for Ocean Leadership; Energy Development 

Corporation Philippines; Eric Nelson; ExxonMobil Foundation; The Oregon 

Community Foundation.

named scholarship funds, went to Miles Bodmer, Joseph Byrnes, 
Nick Famoso, Scott Maguffin, Jill Marshall, and Madison Meyers. 
The Baldwin Fund supported research in geomorphology, 
environmental geology, and paleontology by Dustin Carroll, 
Brennan O’Connell, Dan O’Hara, and Dan Sulak. The Condon 
Scholarship Fund supported paleontology research by Meaghan 
Emery and Nick Famoso. The Johnston Fund supported research 
in geophysics and petrology by Gillean Arnoux, Miles Bodmer, 
Joseph Byrnes, Angie Seligman, and Brandon Vanderbeek. The Jay 
M. McMurray Scholarship Fund supported international travel for 
field research in petrology and geophysics by Joseph Byrnes and 
David Zakarov. The Staples Fund provided support for research in 
geochemistry and petrology by Madison Meyers and Dylan Colon. 
Many additional contributions to the Department General Fund 
allowed us to support undergraduate student field trips, student 
attendance at professional meetings, and our weekly department 
seminar series of distinguished visiting speakers.
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Anaïs Ferot

Report from Santorini: Marine Geophysics in Action
by Emilie Hooft, chief scientist on the R.V. Langseth

We are in the middle of a four-week-long 
seismic expedition to the volcanic island 
of Santorini, the source of Earth’s largest 

super-eruption in the past 10,000 years. I’m sitting 
in the large “main lab” of the US Research Vessel 
Marcus Langseth, deep below deck, surrounded 
by an impressive bank of monitors. The computers 
reflect vast quantities of data that we are collecting: 
generation of the seismic sound source, multibeam 
bathymetry and backscatter, sub-bottom profiling, 
gravity, magnetics, navigation, weather, and sea state. 
The resources of the most sophisticated seismic ship 
in the academic world have come to the Aegean Sea.  

Our goal is to understand the deep roots, or 
magma plumbing system, of an active arc volcano.  
We have some idea of how shallow magma bodies 
are shaped, but the magmatic system that lies in the 
deep crust beneath remains poorly understood and 
difficult to study.  It is in this region that magmas 
from the mantle undergo chemical processes to form 
rock compositions that presumably dominate the 
continental lower crust.

Because Santorini is a semi-submerged volcanic 
system, we can use the R/V Langseth to collect a 
large and very dense marine-land seismic dataset. 
At the start of the expedition we dropped 91 
seismometers to the seafloor to record the seismic 
sound source. My British and Greek colleagues 
installed another 65 land seismometers on Santorini 
and nearby islands. 

To sample the seismic wavefield with unusually 
high spatial density, the R/V Langseth is making 
14,000 sound sources. We will analyze the seismic 
data with state-of-the-art travel time and waveform 
inversion; methods that promise to reveal the 
structure of the crustal magmatic system in 10 times 
more detail than at any volcano studied to date. A 
primary goal is to define the magma geometry and 
conduits throughout the crust, physical parameters 
that are important for predicting eruptive potential.  

We are also mapping regions of the seafloor that 
have never been observed in detail; the structure 
of faults and landslides between the islands of 
Santorini and Amorgos is revealed daily. These 
measurements will help resolve the enigmatic 
occurrence of the largest 20th century earthquake in 
Greece (1956, M 7.5) and its accompanying tsunami.

Our ongoing seismic experiment is a major 
international team effort. Professor Joanna Morgan 

We are delighted to welcome Thomas Giachetti, who 

joined the department as assistant professor in 

fall 2015. Thomas got his PhD at the Université 

Blaise Pascal in France, and did a postdoc at 

Rice University. He is a physical volcanologist 

who studies the products of volcanic eruptions to 

understand how magma degassing controls eruption 

dynamics. Thomas uses textural and chemical anal-

yses to study diffusion of water in volcanic glass, 

and he develops numerical models to simulate magma 

ascent during eruptions. We anticipate that Thomas’ hire will 

be the first of several hires as we build our new volcanology 

cluster of excellence. Thomas is joined by his wife, Anaïs 

Ferot, who also has a PhD in earth science. Anaïs works as 

Science Coordinator for the GeoPRISMS program of NSF, 

and will continue that work here at the UO.

Above left: Emilie Hooft, 

chief scientist

Above: Hypothetical 

cross section of the 

Santorini magmatic 

system (Source: 

VolcanoCafe 

.wordpress.com)

December 4, 2015
from the Research Vessel Marcus Langseth

from Imperial College (London) took graduate 
student Joe Byrnes to install seismometers on Anafi 
island, while her colleague Professor Mike Warner 
worked on Santorini itself. Greek professor Costas 
Papazachos (University of Thessaloniki) installed 
stations on the islets of Anhydros and Christiana.  

The shipboard science party includes eight 
members from our department: Professors Emilie 
Hooft (Chief Scientist) and Doug Toomey (co-Chief 
Scientist); graduate students Gillean Arnoux, 
Brandon VanderBeek, Miles Bodmer, Ben Heath, 
and Dan O’Hara; and undergraduate student Claire 
Getz. Greek co-Chief Scientist Paraskevi Nomikou 
(University of Athens) helps us navigate Greek 
waters, and the party is rounded out with one 
British and two Greek graduate students.

Welcome Thomas Giachetti and Anaïs Ferot

Thomas Giachetti
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Continued success in research 
by our faculty is illustrated 
by external funding awards. 
Thirty-one grants totaling about 
$9 million are currently active, 
including:

Ilya Bindeman 
(NSF) “Investigation of 
Paleoproterozoic Slushball 
Earth Glaciations Record”

Edward Davis (NSF) 
“Building Interoperable 
Cyberinfrastructure (CI) 
at the interface between 
Paleogeoinformatics and 
Bioinformatics”

Emilie Hooft (NSF) “Crustal 
magma plumbing of the 
Santorini volcanic system”

Mark Reed (DOE) 
“Maximizing Rare Earth Element 
Recovery in Geothermal 
Systems”

Alan Rempel (DOE) “Hydrate 
Evolution in Response to 
Ongoing Environmental Shifts”

Josh Roering (NASA) 
“Geomorphic Change and 
Hazard Potential from Lanslides 
in a Tectonically Active 
Landscape”

Dave Sutherland (NSF) 
“Impact of Subglacial 
Discharge on Turbulent Plume 
Dynamics”

Amanda Thomas (NSF) 
“Exploring the Influence of 
Tidal Stress Changes on the 
Generation of Secondary Slip 
Fronts”

Doug Toomey (NSF) 
“Structure and Dynamics of the 
Lithosphere-Asthenosphere 
System”

Paul Wallace (NSF) “Volatile 
Clues to the Initial Controls 
on Large Explosive Volcanic 
Eruptions”

Jim Watkins (NSF) “Chemical 
and Isotopic Gradients around 
Bubbles in Volcanic Feeder 
Systems”

Ray Weldon (USGS) 
“Extending the Earthquake 
Record on the Southern Santa 
Cruz Mountains Segment of 
the San Andreas Fault”

Imagine completely filling the 
basin currently occupied by 
Crater Lake. Now multiply 

that volume of ice by 150,000 
times! You would get a 
number close to 2.85 
million km3, or the 
estimated volume 
of ice within the 
Greenland Ice 
Sheet (GrIS), the 
second largest 
glacial ice mass 
on earth (only 
Antarctica is 
larger). However, 
over the last two 
decades, the GrIS 
has been losing 
ice at an accelerating rate, roughly 250 km3 yr-1 at 
present. This ice loss occurs in two ways, either 
through liquid runoff and melting at the ice sheet 
surface or through the calving of icebergs. Both 
of these processes happen primarily at tidewater 
glaciers along the GrIS margin that protrude into 
Greenland’s oceanic fjords. 

Surprisingly, however, even as the GrIS shrinks 
year after year, certain glaciers are not retreating, 
while others are accelerating faster. Understanding 
the factors that control this internal glacier 
variability is critical for constraining future rates 
of ice loss. Through its increasing liquid runoff 
and iceberg production, the GrIS accounts for 
about 33 percent of current global sea level rise. 
Just as importantly, this freshwater controls local 
fjord circulation, and modulates global ocean 
circulation by lowering the density of surface 
waters in the northern North Atlantic Ocean. A 
major and poorly understood factor controlling 
GrIS dynamics is how the ocean induces changes 
at these tidewater glaciers. Despite the immense 
volume of ice, and the cliché ‘moving at a glacial 
pace’, the tidewater glaciers of the GrIS show 
remarkable variations in speed and position over 
tidal, daily, seasonal, and interannual timescales. 
Ocean-ice interactions represent one of the key 
controls on these observed dynamics. 

Research in Dave Sutherland’s group focuses 
on understanding the ocean’s influence on the 
changing GrIS, and conversely, how increased 
freshwater delivery affects the surrounding 
ocean. We have worked around Greenland since 

Subglacial
Discharge
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Surface Expression

Ambient
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Out�ow Depth
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A Warming Ice Bath?
by Dave Sutherland

2004 with NSF and NASA support, leading six 
research cruises and participating in several more. 
Dustin Carroll, a fourth-year PhD student, recently 
published a paper showing that freshwater entering 
at the base of glacier termini transforms the overall 
fjord circulation (Fig. 1). This subglacial discharge 
enters the fjord at the glacier grounding line and 
rises as a buoyant upwelling plume. These plumes 
enhance local melt rates above ambient levels. 
As the plumes move seaward, a deep return flow 
develops, bringing relatively warmer, Gulf Stream 
remnant waters towards the glacier termini. 

To explore how the GrIS is affecting the ocean, 
we are gathering observations of iceberg movement 
and melt. Dan Sulak, a current MS student, is 
analyzing images from the Landsat 8 satellite to 
characterize iceberg distributions and melt rates in 
Greenland. We also deploy expendable GPS units 
from helicopters to track icebergs at high temporal 
resolution, using them as “drifters” to monitor 
iceberg residence time and as a proxy for fjord 
circulation. 

Through this research we hope to improve our 
understanding of dynamic ice-ocean interactions. 
We need a baseline understanding of fjord 
circulation and iceberg movement before we can 
begin to characterize how the ice might respond to 
a changing ocean or how the ocean will respond to 
an increase in freshwater input. Over the next few 
years, we plan to expand our research to include 
systems in southeast Alaska and the western 
Antarctic Peninsula.

Figure 1: Subglacial discharge from a glacier driving an upwelling plume and moving down-

fjord. The plume enhances local melt rates over ambient levels. Down-fjord, the plume stabilizes 

within the ambient water masses (PW: Polar Water, AW: Atlantic Water, SW: Surface Water)
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Amanda Thomas
Understanding Deep Slow Earthquakes
Assistant professor Amanda Thomas and Professor Alan Rempel, 
along with new postdocs Rob Skarbek and Quentin Bletery, are 
working to understand the mechanism of deep, slow earthquakes 
in Cascadia. Slow earthquakes, like fast earthquakes, are caused 
by displacement across a fault. However, unlike fast earthquakes 
that occur on timescales of seconds to minutes, slow earthquakes 
occur over timescales of hours, days, and even months. Slow 
earthquakes are unique in that they are unusually sensitive to 
small stress changes in the Earth, such as those from distant 
earthquakes and the Earth tides. Through observations and 
numerical modeling we’ve learned that measuring the response 
of slow 
earthquakes to 
tidal stresses 
provides 
constraints on 
the rheology of 
deep faults and 
can be used to 
differentiate 
between various 
mechanisms 
thought to be 
responsible for 
slow slip.

Edward Davis
How Climate Drives Species
Assistant Professor Edward Davis 
is working to understand how 
climate change affects the geographic 
distributions of species. At the 2015 
meeting of the Society of Vertebrate 
Paleontology in Dallas, Texas, Edward 
presented research showing that the 
current best practice for forecasting 
species range shifts under global climate 
change did a poor job of hindcasting 
species ranges at the Last Glacial Maximum, 21,000 years ago. 
This work uses state-of-the-art Ecological Niche Modeling 
methods to describe what environmental variables seem to govern 
the distributions of living organisms. Davis and colleagues found 
that only three of the almost 50 species modeled had successful 
hindcasts. Davis is working on new methods that incorporate 
fossil and modern data in making forecasts, so that conservation 
planners will have better tools for prioritizing land use decisions. 

In 2014, a field crew consisting of Edward, undergraduate 
students Danielle Oberg and Selina Robson, and Elizabeth White 
of the UO Museum of Natural and Cultural History, discovered 
two new skulls of the giant sabertooth salmon. The skulls were 
found to have their ‘saberteeth’ oriented perpendicular to previous 
reconstructions. This new knowledge will require a revision to the 
MNCH Explore Oregon exhibit which opened in May 2014.

Leif Karlstrom
Theoretical Tools to Probe Active Volcanoes
Leif Karlstrom is developing tools that will aid in the interpretation 
of seismicity and infrasound (pressure waves in the atmosphere) 
observed around active volcanoes. Like organ pipes, volcanic 
conduits act as resonating cavities for the bubbly magma contained 
within them. When a disturbance occurs, such as sudden addition 
of magma at depth or pressure fluctuation at the surface, the conduit 
transmits vibrations that reflect both the geometry of the conduit 
and the fluid properties inside it. These vibrations are recorded by 
seismometers at the Earth’s surface and as infrasonic waves in the 
atmosphere. Through collaborations with Eric Dunham (Stanford 
University) and the Hawaii Volcano Observatory (HVO), Leif is 
developing theoretical tools to interpret such signals. The current 
target is “VLP events” at Halemaumau crater, Kilauea volcano, 
Hawaii, generated by rocks falling onto the surface of the lava lake 
(active since 2008). These events cause 25–35 second period ground 
oscillations that decay over several minutes, recorded by the HVO 
seismic network. Leif’s work shows that these signals may encode 
the total volatile content of the magma, a quantity that is of primary 
interest to volcanologists as it governs eruptive behavior and style, 
but is difficult to measure at the surface.

Time series of pressure as a 

function of depth in a model 

for an open vent volcanic 

conduit subject to a sudden 

downward force at the surface, 

from Karlstrom and Dunham 

(2016). Wave propagation is 

seen to include reflection and 

transmission at the depth of 

water exsolution at 1.5 km and 

large pressure fluctuations.

Faculty News

Open vent and lava lake 

at Halemaumau crater, 

Kilauea volcano, Hawaii, 

where VLP seismic events 

have been occurring since 

2008. Photo credit HVO.
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On August 6, 2015, Doug Toomey, Amanda 
Thomas, and Ray Weldon participated 
in a public forum titled “The Really Big 

One: Earthquake Hazards and Preparedness in the 
Pacific Northwest.” The event was inspired by a 
New Yorker article by Kathryn Schulz describing the 
devastation that will occur in western Oregon and 
Washington when the next major earthquake occurs 
along the Cascadia subduction zone. While earth 
scientists are aware of this hazard, until now it was 
not widely recognized among the general public. 
The New Yorker article sparked intense public 
interest, concern, and questions that presented an 
ideal “teachable moment,” so we organized this 
forum to help educate people in our community 
about the science behind seismic hazards and steps 
that can be taken to prepare for the next (inevitable) 
mega-earthquake.  

The forum was attended by more than 500 
people. Special guests included Congressman Peter 
DeFazio, members of the Oregon state legislature 
including Nancy Nathanson, state representative 

Faculty News Briefs
Greg Retallack gave the Ingerson Lecture of the Geochemical Society at 

the 2015 GSA meeting in Baltimore, where he summarized his research on 

the world’s oldest paleosols in Western Australia. He also spent a month in 

Morocco attending a conference and visiting famous fossil sites to better 

document the many Moroccan fossils in the Museum of Natural and Cultural 

History.

Josh Roering’s group had an exciting 2015. Corina Cerovski-Darriau and 

Kristin Sweeney received USGS Mendenhall Postdoctoral Fellowships, Jill 

Marshall was awarded an NSF Postdoctoral Fellowship, and Al Handwerger 

took a postdoc position in Edinburgh, Scotland. Related publications cover 

paleoclimate controls on erosion, experimental landscape evolution, and 

landslide response to tectonic forcing.

Ray Weldon spent most of his sabbatical in southeast Asia, doing field 

work in Thailand and Yunnan and interacting with geoscientists at the Earth 

Observatory of Singapore. In Oregon he continued his work along the 

south fork of the Crooked River, which integrates student work from Field 

Camp and paleontological insights from Sam Hopkins’ group to understand 

deformation of Central Oregon.

Alan Rempel spent the last half of 2015 as a visiting researcher at 

Rensellaer Polytechnic Institute, collaborating with colleagues on a variety 

of topics. Alan coauthored papers with former student Jiangzhi Chen on the 

coseismic evolution of shear zones, with UO colleagues on the kinematics 

of earth flows in Northern California, and with NASA collaborators on the 

growth of Martian ice lenses.

Congressman Peter 

DeFazio explains the 

need for public support 

of an Earthquake Early 

Warning system in 

Oregon

Making Waves: 
UO Earthquake Science in the News

Ilya Bindeman received a new NSF grant to study Paleoproterozic 

Snowball Earth glacial deposits around the White Sea in Russia. With post-

docs Matt Loewen and Jorn Wotzlaw, he coauthored two papers that indicate 

very rapid genesis of large volume, crystal-poor magmas in Yellowstone.

Qusheng Jin traveled to Denmark and presented an invited talk at the Third 

International Workshop on Microbial Life under Extreme Energy Limitation. 

Graduate student Scott Maguffin was lead author on a study of arsenic 

research published in Nature Geoscience. This work suggests that arsenic in 

groundwater is converted to organic forms by aquifer microbes. 

Dave Blackwell and John Armentrout took the AAPG Student Chapter to 

the AAPG Pacific Section meeting in Oxnard, California, and attended a field 

trip into the San Joaquin Basin that was led by staff of the California Resources 

Corporation.  During the summer Blackwell explored the Great Lake states as 

he continued gathering information for his Geology of National Parks course.  

Gene Humphreys recently published a paper on how flat-slab subduction 

eroded the base of North American lithosphere and abandoned a large piece 

of the flat slab beneath Wyoming. He is also gearing up for a major seismic 

study of the Columbia River flood basalt eruptions in northeast Oregon, in 

collaboration with Amanda Thomas and researchers at Caltech.

Marli Miller recently started writing Roadside Geology of Washington, 

encouraged by the success of Roadside Geology of Oregon.  She started a 

new research project in Death Valley with first-year graduate student Corey 

Jarrett, and she was promoted to Senior Instructor II in spring 2015.

John Lively, staff from several congressional offices, 
representatives from city and county governments, 
emergency managers, and other public officials. The 
forum successfully highlighted the critical role of 
earthquake science in society.

Toomey received a prestigious Fund for Faculty 
Excellence Award in AY 2015–16. The award 
recognizes Doug’s leadership in advocating for 
state and USGS funds to support expanded UO 
participation in the Pacific Northwest Seismic 
Network (PNSN) and Earthquake Early Warning 
systems. Toomey has testified before Congress and 
the State Legislature, secured a consensus that 
retention of the NSF array is in the state’s best 
interests, and worked tirelessly to grow UO’s role 
in the PNSN.Toomey is also recognized for his 
outstanding research accomplishments, including 
his role as team leader for the Cascadia Initiative 
which has been operating an amphibious seismic 
array off the Pacific Northwest coast since 2011. 
This is a wonderful and well earned award—
Congratulations Doug!
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Alumni News  
Please visit us and share your stories at geology.uoregon.edu/alumni

Brian Meyers (BS ’15) is currently working as an intern with the USGS at the Cascades Volcano 
Observatory, monitoring volcanoes in the Cascade Range. Brian and his colleagues study deformation 
of the Earth’s surface to infer volcanic processes at depth, which can provide early warning for 
potential eruptions. He has led teams across glaciers and up mountains to remote benchmarks, and 
he has traveled by helicopter to sites on Mt. Rainier and Mt. St. Helens to install GPS sites. Brian will 
continue his work at the Hawaii Volcano Observatory, and plans to attend graduate school starting in 
fall of 2016.

Brittany Dayley (BS ’14) moved to Nevada at the start of 2015 and now works underground for 
a large gold mining company as an engineering geotechnician with a focus on rock mechanics and 
ground support. She studies and implements various methods of keeping mines stable under varying 
conditions encountered as the mine interacts with geologic formations and structures underground. 
Brittany enjoys the exposure she’s gaining in industry and learning about economic geology.

David Levering (BS ’07) is Director of Education at the Sternberg Museum in Hays, Kansas. In 
addition to community science, he has created a series of summer field camp programs for middle 
and high school students interested in earth and life sciences. Now heading into their third year, 
these camps have expanded to include collaborative programs with outside researchers. David also 
established a science education travel program, which will take participants to the Galapagos Islands 
in 2016 and 2017. 

Jacob Selander (BS ’04). After graduating in 2004 Jacob traveled with Ray Weldon to Kyrgyzstan, 
and returned numerous times to do field work for his MS thesis with Mike Oskin at the University 
of North Carolina in Chapel Hill. He continued working with Dr. Oskin for his PhD at UC Davis, 
investigating fault kinematics of southern California. After completing his PhD in early 2015, Jacob 
took a position as a visiting assistant professor at the University of Minnesota, Duluth, where he 
teaches geomorphology and structural geology, and of course continues kayaking as much as possible.

Lina Ma (BS ’02) works as a geologist with the Oregon Department of Geology and Mineral 
Industries. Much of her work involves a variety of digital geologic mapping projects for Oregon, 
collecting and compiling geologic data in geographic information systems (GIS), and occasionally 
assisting with paleoseismic and landslide hazard-related studies. She is currently mapping flows 
of the Columbia River Basalt Group southwest of The Dalles. She also recently completed terms as 
secretary and as a Pacific region delegate to the board of directors with the Association for Women 
Geoscientists.

Magdalena Sandoval Donahue (BS ’05) is working toward her PhD at the University of New 
Mexico. She is studying tectonics, uplift, and exhumation in the southern Rocky Mountains with 
detrital zircon geochronology, low-temperature thermochronology, and landscape modeling methods. 
Maria is also passionate about science education, which led her to create mobile device applications 
that streamline data in the field. Her work on this project resulted in an invited talk at the National 
Academy of Science. She also co-founded Think Ubiquitous, a small company that creates interactive 
data visualizations and tools. Magdalena still runs, and is currently training for the 2016 Olympic 
Marathon Trials. 

Reed Burgette (PhD ’08) and Emily Johnson (PhD ’08) are in their third year as faculty members 
in the Department of Geology at New Mexico State University. The arid southern Rio Grande Rift is 
excellent for teaching field geology and seeing active volcanism and faulting! Emily is studying local 
caldera volcanism and the role of sediment subduction in Cascades arc magmatism (funded by a new 
NSF grant). Reed’s research focuses on measuring geodetic uplift rates along the US west coast, and 
documenting late Quaternary slip rates on the Sierra Madre fault in southern California.

Sammy Castonguay (MS ’13) is teaching at Treasure Valley Community College in Ontario, 
Oregon, as the integrated science instructor. The college serves a low-income agricultural community, 
has a satellite campus in Caldwell, Idaho, and is focused on training students in either career 
technical programs (nursing, welding, soil science, etc.) or Associates of Arts Oregon transfer degrees. 
Sammy teaches courses in oceanography, astronomy, meteorology, and geology, and enjoys the 
opportunity to share the wonders of Earth systems science with non-science students.

Graduate Degrees 2015

Ellen Aster (MS): “Reconstructing 
CO2 Concentrations in Basaltic Melt 
Inclusions from Mafic Cinder Cones 
Using Raman Analysis of Vapor 
Bubbles”

Evan Baker (MS): “Carbon and 
Oxygen Isotope Fractionation in 
Laboratory-Precipitated, Inorganic 
Calcite”

Alexander Handwerger (PhD): 
“Controls on the Kinematics of 
Slow-Moving Landslides from Satellite 
Radar Interferometry and Mechanical 
Modeling”

Ben Heath (MS): “New Constraints 
on the Magmatic System beneath 
Newberry Volcano from the Analysis 
of Active and Passive Source Seismic 
Data and Ambient Noise”

Julia Irizarry (MS): “Modeling the 
Effects of Three-Dimensional Pore 
Geometry on Gas Hydrate Phase 
Stability”

Jill Marshall (PhD): “Lithologic, 
Climatic, and Biotic vs. Abiotic 
Controls on Erosion and Landscape 
Evolution”

Shannon McKernan (MS): 
“Metabolic Reaction Modeling: A New 
Approach to Geomicrobial Kinetics”

Brian Penserini (MS): “Debris Flow 
Network Morphology and a New 
Erosion Rate Proxy for Steepland 
Basins with Application to the 
Oregon Coast Range and Cascadia 
Subduction Zone”

Robert Skarbek (PhD): “Modeling 
the Effects of Geologic Heterogeneity 
and Metamorphic Dehydration on 
Slow Slip and Shallow Deformation in 
Subduction Zones”

Kristin Sweeney (PhD): 
“Experimental Landscape Evolution 
and Bedrock Channel Incision 
Modeling”

Kristina Walowski (PhD): “From 
Cinder Cones to Subduction Zones: 
Volatile Recycling and Magma 
Formation beneath the Southern 
Cascade Arc”
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(Fig. 3a) that belie a simple formation history. The 
variations in CL brightness reflect variations in trace 
element content, which is significant because trace 
element content is one of the means by which we 
are able to estimate the pressures and temperatures 
at which crystals form. A single thin section of a 
quartz vein from the Butte magmatic-hydrothermal 
system typically contains multiple generations 
of quartz crystals with different P-T histories and 
degrees of annealing. The juxtaposition of mottled 
CL texture with euhedral, concentrically-zoned 
grains (Fig. 3a) raises the question of why adjacent 
quartz grains record vastly different temperature 
and pressure conditions.

 The complex zonations could be due to 
oscillations in pressure and temperature, or trace 
element uptake may vary with crystal growth rate 
which depends on other environmental variables. 
We are growing hydrothermal quartz in the 
laboratory to assess the influence of crystal growth 
rate on the Ti-in-quartz (TitaniQ) thermobarometer. 
The experiments are being carried out in rapid-
quench cold-seal pressure vessels designed and 
built by Dana Johnston and David Senkovich. 
In the experiments, an inner platinum capsule 
containing a seed crystal is placed in a gold 
capsule packed with silica glass beads, water, and 
powdered rutile. At 800 ºC and 1 kbar, the silica 
glass supplies dissolved Si4+ and the rutile supplies 

A B

dissolved Ti4+. Graduate student Marisa Acosta has 
shown that complex zonations can be produced at 
a single temperature and pressure (Fig. 3b). While 
temperature and pressure may largely control the 
uptake of trace elements such as titanium into 
quartz, other factors such as crystal growth rate can 
also be important. These types of experiments offer 
fresh perspectives on the processes responsible for 
complex trace element patterns observed in nature. 

The experiments are complemented by 
investigation of quartz in veins along strike, 
which requires collection of new rock samples. In 
September we visited the Butte mine where Reed 
worked previously as an exploration geologist. 
The trip was an opportunity for Reed to introduce 
Watkins, Palandri, and Acosta to Butte geology, 
collect samples, meet the local geologists, and 
make arrangements for future collection. Next 
summer, Acosta will do an internship with Montana 
Resources Mining Company to map the vein 
patterns and determine the mineral assemblages. 
Then in the laboratory, she will image the textures 
of crystals, measure the properties of fluids trapped 
in the crystals, and determine the abundances of 
trace elements in the crystals. The data on textures, 
crystal orientations, and mineral as well as fluid 
inclusion analyses are likely to change the way 
we think about how fluids in a magmatic cupola 
fracture, infiltrate, and mineralize country rock.


