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MONDAY
CHRIS GLEIN | 8:03-8:29am P11D-01 and -02 2009 Moscone 
West
Enceladus, an icy moon of Saturn, is perhaps one of the most 
likely bodies in the solar system to host extraterrestrial life. The 
Cassini spacecraft recently flew through a plume of water vapor 
erupted from Enceladus looking for chemicals that would 
provide clues about the existence of habitable conditions. Glein 
and colleagues are making geochemical models to investigate 
the nature and history of hydrothermal activity on Enceladus, 
and its implications for possible life.

FUMIO INAGAKI receives the Asahiko Taira International 
Scienti�c Ocean Drilling Research Prize | 9-10am OS11C-01 
3002 Moscone West
During IODP Expeditions 329 and 337, Inagaki co-led expedi-
tions on the scientific drilling vessels JOIDES Resolution and 
Chikyu, respectively. The core samples obtained from the 
deep-biosphere frontiers showed that microbial life can survive 
under energetically challenging conditions and contribute to 
biogeochemical carbon cycling even down to ~2.5km-deep 
sediments beneath the ocean floor. 

JEN BIDDLE | 4-4:15pm B14E-01 2008 Moscone West
We know microbial cells persist deep underground, but how do 
they survive changing conditions and low energy? One way is 
to remain genetically nimble: the cells of the deep biosphere 
have larger genomes than their marine counterparts, potential-
ly allowing them to adapt to a greater diversity of environmen-
tal conditions. Also, some pieces of DNA may last for very long 
times in the subsurface.

DAN HUMMER | 5:00-5:15pm V14C-05 103 Moscone South 
In a session convened by DCO early career scientists, Hummer 
investigates the properties of magma within Earth’s interior. By 
dropping a microscopic ball through molten rock exposed to 
enormous temperature and pressure, he and his colleagues 
show magma viscosity can approach that of water. Using a 
powerful X-ray beam to measure the arrangement of atoms in 
different magmas, they found that the large range of viscosity is 
the result of vastly different patterns of chemical bonding at 
high pressure.

FANG HUANG | 5:45-6:00pm V14C-08 103 Moscone South
Diamonds and hydrocarbons are two forms of carbon we 
thought we understood. Perhaps not, thanks to new work 
showing both can form under subduction-zone conditions via 
previously unexpected reaction mechanisms. This work changes 
our outlook on the behavior of Earth’s carbon reservoirs.

TUESDAY
KATE KISEEVA | 1:40-1:55pm V23E-01 307 Moscone South
Diamonds formed over millions of years in the deep mantle 
travel hundreds of kilometers before reaching Earth’s surface, 
and carry with them small pieces of other mantle minerals. 
These hitchhikers, also called mineral inclusions, are tiny imper-
fections found in many diamonds that hold interesting clues 
about the chemistry of deep Earth over deep time. 

ANAT SHAHAR | 2:40-2:55pm V23D-05 310 Moscone South
Earth’s core is primarily an iron-nickel alloy, but several lines of 
evidence point to a light element (C, S, O, etc.) making up a 
significant fraction of core material. Sampling the core is 
impossible, but evidence in the iron isotope record may shed 
light on how the core formed and what light elements are 
sequestered there. 

LAURENCE YEUNG | 3:25-3:40pm PP23D-08 2003 Moscone 
West
Elemental isotopes are valuable natural scientific tools. When 
two rare isotopes come together to form a molecule, they create 
something much rarer: a clumped isotopologue. With new 
technologies emerging to detect clumped isotopologues, Yeung 
shows how these molecules can distinguish between biological 
and geological reactions. 

TAMSIN MATHER | 5:15-5:30pm V24A-06 102 Moscone 
South
Some have suggested that as the ice retreated following the 
last glacial maximum volcanic activity increased all over the 
globe, thus increasing carbon dioxide levels in the atmosphere 
and triggering further warming of the planet. By studying a 
single, once-glaciated volcano in Chile, Mather and colleagues 
show direct evidence for this effect, and suggest it was 
triggered by reduced glacial load on the crust rather than 
increased magma supply to the volcano.

TUESDAY 15 DECEMBER
A DCO CELEBRATION | 6:00pm Restaurant LuLu
Join the DCO Community for an evening celebrating a year of 
exciting deep carbon science and contributions of DCO Science 
Network members. Drinks and hors d’oeuvres provided. 



THURSDAY
STEVEN D’HONDT | PP41C-01 8:00-8:15am 2012 Moscone 
West
Beneath the sea�oor, microbes attuned to life in the deep 
survive and replicate despite high pressures, temperatures, and 
extremes of pH that would kill their surface relatives. Until 
now, scientists also thought this subsurface ecosystem lacked 
oxygen. However, samples collected on recent expeditions to 
the South Paci�c indicate that both oxygen and aerobic 
microbes persist throughout the entire sediment sequence, 
from sea�oor to igneous basement, in much of the open 
ocean. This �nding changes our understanding of microbial 
metabolism in the subsurface, as well as how the chemistry of 
Earth’s oceans has changed over geologic time.

MARIE EDMONDS | 3:10-3:25pm V43E-07 308 Moscone 
South
Just as opening the cap of a carbonated beverage releases the 
dissolved gas contained inside, magma also releases gas 
bubbles during a volcanic eruption. Magma bubbles can get so 
large they actually initiate Strombolian eruptions, the most 
common form of volcanism on Earth, releasing carbon dioxide 
and other gases into the atmosphere. Edmonds uses high 
speed videos of bubbles bursting at Kilauea and Stromboli 
volcanoes, combined with numerical modeling experiments, to 
analyze the composition and behavior of magma bubbles in 
boiling lava lakes and open vents.

MARYJO BROUNCE | 5:45-6:00pm DI44A-08 303 Moscone 
South
When volcanoes erupt, gases that were trapped in the liquid 
magma at pressure are released into the atmosphere. Over 
geologic time, volcanism has provided a key input of gases to 
Earth's atmosphere. By examining current volcanic degassing 
activity, scientists can reconstruct how degassing of lavas in 
the early Earth may have contributed to the formation of the 
modern, oxygen rich atmosphere.

WEDNESDAY
TULLIS ONSTOTT | 8:45-9:00am P31F-04 3014 Moscone 
West
Is there life on Mars? If so, and it’s buried deep underground, 
we need to know how to look for it. By analyzing water 
samples from the deep mines of South Africa and Canada and 
looking for signs of life, scientists have �gured out the telltale 
signatures of life we need to look for on other planetary 
bodies.

ANDREW STEEN | 10:20-10:35am B32B-01 2010 Moscone 
West
An important ecosystem on Earth is invisible to us and buried 
kilometers deep in Earth’s crust: the deep biosphere. The tiny 
microbes that live there are only distantly related to surface 
organisms, and the enzymes they use to stay alive appear 
very different from those that are currently known. These 
microbes grow much slower, and can often withstand 
extremes of temperature, pressure, and pH. This deep 
environment could therefore play host to novel enzymes with 
biomedical or industrial applications.
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FRIDAY
ROBERT HAZEN | 8:00am-12:20pm V51C-3039 Poster Hall 
Moscone South
DAN HUMMER | 8:00am-12:20pm V51C-3040 Poster Hall 
Moscone South
The co-evolution of Earth’s biological diversity with its rocky 
substrate has led to a unique array of minerals on our planet. 
Hazen and Hummer highlight recent work predicting the 
identity of Earth’s undiscovered minerals, and explain why 
certain combinations of chemical elements occur so often in 
minerals whereas other combinations are exceedingly rare. 
Their work also suggests that looking for speci�c minerals on 
extraterrestrial worlds could narrow our search for life on other 
planets.

DAVID COLE | 2:05-2:25pm MR53A-02 300 Moscone South
In Earth’s crust, �uids move through tiny pores and cracks, 
carrying dissolved gases such as carbon dioxide and methane. 
Under such physically constraining conditions, �uids behave 
differently than expected based on studies of bulk �uids. 
Crustal �uids are also in constant contact with the rocks 
around them, potentially altering them through unexpected 
chemical reactions.

CRAIG MANNING and PETER KELEMEN | 2:25-2:40pm 
V53G-04 308 Moscone South
Carbon is constantly cycling into and out of deep Earth via 
subduction, volcanism, and other tectonic processes. But how 
much of Earth’s deep carbon budget is committed to such 
cycling? Perhaps a lot less than previously thought. 

WEDNESDAY 16 DECEMBER
PRESS WORKSHOP | 4:00pm 3000 Moscone West
The Carbon Mineral Challenge: A Worldwide Hunt for New 
Carbon Minerals sponsored by DCO. Join us for the launch of 
the Carbon Mineral Challenge. 

DEEP CARBON OBSERVATORY
deepcarbon.net

The Deep Carbon Observatory (DCO) is a global community of multi-disciplinary scientists unlocking the inner secrets of Earth 
through investigations into life, energy, and the fundamentally unique chemistry of carbon.
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