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Images and models of active faults, sub-

ducting plates, mantle drips, and rising 

plumes are spurring new excitement about 

deep- Earth processes and connections 

between Earth’s internal systems and plate 

tectonics. The new results and the steady 

progress of Earthscope’s USArray across the 

country are also providing a special opportu-

nity to reach students and the general public.

The pace of discoveries about the deep 

Earth is accelerating due to advances in 

experimental, modeling, and sensing technol-

ogies; new data processing capabilities; and 

installation of new networks, especially the 

EarthScope facility. EarthScope is an inter-

disciplinary program that combines geology 

and geophysics to study the structure and 

evolution of the North American continent. 

To explore the current state of deep-Earth sci-

ence and ways in which it can be brought 

into the undergraduate classroom, 40 profes-

sors attended a virtual workshop given by 

On the Cutting Edge, a program that strives 

to improve undergraduate geoscience educa-

tion through an integrated cooperative series 

of workshops and Web-based resources. The 

6-day two-part workshop consisted of plenary 

talks, large and small group discussions, and 

development and review of new classroom 

and laboratory activities.

Several talks focused on the current 

state of the science, including the latest in 

upper mantle tomography, plate-driving 

forces, the plume controversy (the issue 

of whether rising columns of hot mantle 

material occur beneath volcanic hot spots 

such as Hawaii), and the “second tec-

tonics revolution,” as coined by one pre-

senter referring to the integration of man-

tle dynamics, plate tectonics, and surficial 

processes. Other presentations explored 

ways of integrating deep-Earth topics into 

geoscience courses at all levels. Draw-

ing from both the current research and 

education/ outreach tracks, participants 

were asked to design a new teaching activ-

ity during the course of the workshop that 

would help to bring some piece of this sci-

ence into their classrooms. 

Another goal of the workshop was to 

experiment with, and evaluate the effective-

ness of, the virtual format. Presentations 

and discussions were facilitated through 

the Elluminate™ software platform. Partici-

pants watched presentations in the main 

window, answered questions and provided 

instant feedback in another window, and 

maintained a running chat discussion in a 

third window. All of the synchronous ses-

sions were recorded, and the audio/video 

linked to the workshop program. 

Although there are advantages of face-

to-face workshops, the virtual format was 

remarkably effective. The running discus-

sions were vibrant, and on several occa-

sions the electricity of new ideas was clearly 

transmitted through the group. The virtual 

nature of the workshop allowed participa-

tion by those who were not able to attend 

a traditional workshop, with an added ben-

efit that participants had direct access to all 

of their research and teaching materials to 

share with the workshop. In addition, many 

asynchronous conversations were con-

ducted via threaded discussions on the Web 

site, and virtual workspaces were provided 

to small working groups to support network-

ing opportunities. Some participants broad-

cast the workshop “live” to their classes, and 

many brought discussions directly from the 

presentation to the classroom. Participants 

Dunes and other eolian bed forms are 

prominent on several planetary bodies 

in our solar system. Despite 4 decades of 

study, many questions remain regarding 

the composition, age, and origins of 

these features, as well as the climatic 

conditions under which they formed. 

Recently acquired data from orbiters and 

rovers, together with terrestrial analogs 

and numerical models, are providing new 

insights into Martian sand dunes, as well 

as eolian bed forms on other terrestrial 

planetary bodies (e.g., Titan). 

As a means of bringing together terrestrial 

and planetary researchers from diverse 

backgrounds with the goal of fostering 

collaborative interdisciplinary research, 

the U.S. Geological Survey (USGS), the 

Carl Sagan Center for the Study of Life in 

the Universe, the Desert Research Institute, 

and the U.S. National Park Service held a 

workshop in Colorado. The small group 

setting facilitated intensive discussion of 

problems and issues associated with eolian 

processes on Earth, Mars, and Titan.

Two sessions on bed form activity 

demonstrated that (1) in addition to dunes, 

there are several features that can track 

eolian activity/transport, e.g., scours and 

ripples; (2) the use of automated change 

detection algorithms is proving to be a 

promising approach in the search for active 

dunes and ripples; and (3) atmospheric 

models are improving the ability to predict 

eolian activity and are currently being used 

to interpret eolian feature formation.

The session on the sources and transport 

of eolian grains focused on three themes. 

The first theme was sources of eolian 

materials, which vary with planetary body. 

River and stream sediments are a major 

source on the Earth. Bedrock and paleosand 

sea deposits are another source on Earth 

and Mars. The sources on Titan are yet to 

be determined, but a better understanding 

of the composition and transport pathways 

might help to identify possible sources. 

The second theme, methods for identifying 

sources and pathways, focused on the use 

of thermal infrared (TIR) and near- infrared 

(NIR) remote sensing. Many components 

of sand seas are better identified using 

TIR, especially on Earth. Windows in the 

methane absorption spectrum on Titan may 

allow some NIR spectroscopic investigation. 

The third theme was mineralogical maturity, 

which on Earth is reflected by quartz 

content. More study is needed to determine 

if mineralogical maturity is a useful concept 

for Martian systems.

The session on dunes, water, and ice 

focused on processes on both Earth and 

Mars. A variety of observations suggest that 

the Mars polar sand seas contain water ice 

just below a thin covering of desiccated sand. 

However, the source and mobility of the ice 

remain unknown. Two analogs for the polar 

erg (sand sea) were discussed. The Antarctic 

is an excellent analog for Martian processes, 

and Iceland’s dunes are basaltic and an 

excellent analog for Martian mineralogy. 

On the final day, participants compiled 

a list of research priorities to guide eolian 

research. The list can be found in the online 

supplement to this Eos issue (http:// www 

.agu .org/  eos _ elec/).
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