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Surface rupture by great
Himalayan earthquakes

COVER IMAGE

The recurrence'times of great
Himalayan earthquakes are

difficult to assess because they
rarely rupture the surface. Field
mapping and C dating of offset
fluvial deposits are used to identify
two great Himalayan quakes that
ruptured the surface along the main
plate boundary fault in Ap1255 and
1934. The image shows the Sir Khola
river-cut cliff looking east. Thrust
fault F4, outlined by a narrow band
of thin dark gouge, is seen to cut
obliquely deformed grey Siwalik
siltstones. Shyam Bogati, from
Cheru village in southeastern Nepal,
is refreshing the cliff face.
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Sulphate concentrations in the
ocean before 2.4 billion years ago
were lower than today. The sulphur
isotope systematics of 2.7-billion-
year-old sulphide deposits suggests
that these low concentrations were
maintained by a balance between
hydrothermal sources and microbial
sulphate reduction.

Image: © Mark D. Hannington.
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Every year, thousands of mesoscale
storms (termed polar lows) cross the
climatically sensitive subpolar North

Atlantic Ocean. High-resolution
numerical simulations of the ocean
circulation, taking into account the

effect of these storms on deep-water
formation, suggest that polar lows
significantly affect the global ocean
circulation. Image: © NEODAAS

Dundee Satellite Receiving Station.
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Uptake of atmospheric carbon
dioxide in the subpolar North
Atlantic Ocean declined rapidly
between 1990 and 2006.

An analysis of oceanographic

data suggests that the slowdown
of the meridional overturning
circulation was largely responsible.
The image shows sampling near
the southeastern tip of Greenland

- aboard research vessel Thalassa,
18 June 2002.
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Deposits of highly vesicular pumice
that blanket submarine volcanoes
are often attributed to explosive
eruptions. Density and textural
analysis of clasts dredged from the
submarine Macauley Volcano in the
southwest Pacific Ocean, however,
reveal an eruptive style that is
neither explosive nor effusive, with
clasts instead forming from buoyant
detachment of a magma foam.
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The subsurface of Mars could
potentially have contained a vast
microbial biosphere. An evaluation
of the possibility of groundwater
upwelling, which might provide clues
to subsurface habitability, reveals
evidence in the deep McLaughlin
crater for clays and carbonates
that probably formed in an alkaline,
groundwater-fed lacustrine setting.
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Antarctic Bottom Water
tracked to the sea-ice edge

COVER IMAGE

Antarctic Bottom Water fills much
of the global abyssal ocean, and is
known to form in three main sites
in the Southern Ocean. Data from
instrumented elephant seals and
moorings suggest an additional
source of bottom-water formation
in the Cape Darnley polynya that
is driven by sea-ice production.
The image shows an instrumented
Weddell seal, deployed together
-with the Southern elephant seals in
the study.
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Assessing potential future

carbon loss from tropical forests

is important for evaluating the
efficacy of programmes for reducing
emissions from deforestation

and degradation (REDD). An
exploration of results from 22
climate models in conjunction with
a land surface scheme suggests that
in the Americas, Africa and Asia,
the resilience of tropical forests

to climate change is higher than
expected, although uncertainties are
large. The image shows a tropical
rainforest canopy.
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A whirling vortex has been
observedin the atmosphere at the
south pole of Venus. Cloud motions
tracked by the Venus Express
spacecraft suggest that the south
polar vortex is long-lived, erratic and
baroclinic in character.
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Venus Express and VMC teams
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The micronutrient iron is thought
to limit primary production in

large regions of the global ocean.
Meltwater measurements suggest
that the Greenland ice sheet serves
as a significant source of potentially
bioavailable iron to the surrounding
coastal ocean.
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Seabed signature of ancient
continental insulation

COVER IMAGE

The continents are thought to
insulate and heat the underlying
mantle. Geochemical analyses of
lava samples formed at a
mid-ocean ridge in the Atlantic
Ocean immediately after continental
break-up show that the mantle
was up to 150°C hotter than today
and took about 70 million years

to cool. The image shows pillow
lavas — which record the chemical
composition of the melts — at

the southern Mid-Atlantic Ridge
at 9°34'S.
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The Antarctic Peninsula is one of
the most rapidly warming regions on
Earth. A reconstruction of ice melt
over the past 2,000 years from an
ice core taken near the northeastern
tip of the peninsula shows that
surface melt has accelerated during
the twentieth century.
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Lavas erupted from individual
volcanic centres often have one
of two distinct compositions.
High pressure and temperature
experiments on lava samples
collected from St Vincent Volcano
in the Caribbean, combined with
thermal modelling, show that

this compositional bimodality is
generated by volcanic systems with
low heat and water content.
Image © Richard J. Arculus
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Carbon is carried into the Earth at
subduction zones. Geochemical
analysis of subducted sediments
now exhumed in Alpine Corsica,
France, reveal the formation

of graphite during shallow
subduction, implying that carbonate
transformation to graphite aids
transport into the deeper Earth. This
image shows a contact between
hydrothermally altered mantle rocks
and blueschist metasediments in
Alpine Corsica, France.
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Earth's inner core rotates at a
different rate than the mantle,
and discrepancies exist between
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geophysical observations and
geodynamical simulations. An
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Flow in the deep mantle is thought to
create textures in the high-pressure
mineral post-perovskité. Laboratory

simulations of the transformation
between lower-pressure perovskite
and post-perovskite show that post-
perovskite can also inherit textures
from the perovskite phase, and vice
versa. This image shows an electron
diffraction pattern with strong
crystallographic alignment between
perovskite and post-perovskite.
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A Great White Spot — a rare
planet-encircling storm — raged on
Saturn in 2010-2011. Analyses of
high-resolution spacecraft imagery
and numerical modelling reveal a
dynamic storm head powered by
sustained convection in the zonal
flow of Saturn's atmosphere.
Image: © NASA/JPL:Caltech/SSI
and Universidad del Pais Vasco
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Temperate and tropical rivers
serve as a substantial source of
carbon dioxide to the atmosphere.
Measurements of organic matter
breakdown in the Amazon

River suggest that terrestrial
macromolecules contribute
significantly to this outgassing.
Image: © Jeff Richey
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The Lusi mud eruption in Indonesia
has been ongoing since 2006.
Numerical simulations show that a
parabolic-shaped layer in the rock
surrounding the site of the Lusi
eruption could have amplified and
focussed incoming seismic energy
from an earthquake, which then
triggered the mud eruption. The
image shows mud oozing out of
the Lapindo well in the district of
Sidoarjo, Indonesia, on Monday,

18 September 2006.
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Owing to the turbulent nature

of the ocean, mesoscale eddies
are omnipresent. An analysis of
atmospheric conditions associated
with several hundred thousand
eddies in the Southern Ocean
suggests that the transitory

sea surface temperature fronts
associated with these eddies
alter near-surface winds, clouds
andrainfall.
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The precise location of the mantle
plume upwelling beneath Hawaii
is debated. Seismic data reveal a

thick layer of melt in the mantle
beneath western Hawaii, implying
that the upwelling plume may

be deflected around an ancient,
resistive root beneath the island.
Image: © Gabi Laske
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The thawing and decomposition

of carbon stored in permafrost
generates greenhouse gases that
could further intensify global
warming. However, the storage and
burial of thawed carbon in long- and
short-term reservoirs is likely to
attenuate greenhouse gas emissions.
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During glacial periods, ice

sheets covered continental
margins through much of Arctic
North America, Greenland and
western Eurasia. Marine structures
suggest that anice sheetuptoa
kilometre in depth periodically
covered the East Siberian
continental shelf as well. The image
shows the Korean icebreaker Araon
conducting a swath bathymetric
survey on the Arctic Ocean.

Letter p842; News & Views p807

IMAGE: SEUNG PIL HAN

COVER DESIGN: DAVID SHAND

ON THE COVER

Volcanic eruptions
Cyclicity from gas pulses
Letter p856

Ingredients for martian life
No limit on phosphorus
Letter p824; News & Views p806

Marine methylmercury
Subsurface source
Article p879; News & Views p810

Nature Geoscience is printed on paper
recycled from post-consumer waste

NATURE GEOSCIENCE | VOL 6 | OCTOBER 2013 | www

nature

OCTOBER 2013 VOL 6 ISSUE10

gCOSCICﬂCC

EDITORIAL

801 Déjavu on climate change

CORRESPONDENCE 5
802 Magma balloons or bombs? ﬁﬂ”
IN THE PRESS .

804 Deep blue planet
Emily Lakdawalla

RESEARCH HIGHLIGHTS

805 Our choice from the recent literature

NEWS & VIEWS

806 Early Mars: Without phosphate limits
Matthew Pasek

807 Palaeoclimate: A fresh look at Arctic ice sheets
Julie Brigham-Grette

809 Ernst Maier-Reimer: The discovery of silence
Klaus Hasselmann

810 Marine biogeochemistry: Methylmercury manufacture
Daniel Cossa

811 Plate tectonics: Magma for 50,000 years
W. Roger Buck

REVIEW ARTICLE

813 Three decades of global methane sources and sinks
Stefanie Kirschke et al.

LETTERS

824 Readily available phosphate from minerals in early aqueous
environments on Mars
C.T. Adcock, E. M. Hausrath and P. M. Forster
+N&V p806

828 Similar spatial patterns of climate responses to aerosol and
greenhouse gas changes
Shang-Ping Xie, Bo Lu and Baogiang Xiang

833 Diverse calving patterns linked to glacier geometry
J.N. Bassis and S. Jacobs

837 Air-sea temperature decoupling in western Europe during
the last interglacial-glacial transition
Maria Fernanda Sanchez Goii, Edouard Bard, Amaelle Landais,
Linda Rossignol and Francesco d'Errico
842 Repeated Pleistocene glaciation of the East Siberian continental margin
Frank Niessen, Jong Kuk Hong, Anne Hegewald, Jens Matthiessen,

Riidiger Stein, Hyoungjun Kim, Sookwan Kim, Laura Jensen, Wilfried Jokat,
Seung-ll Nam and Sung-Ho Kang

*N&V p807

nature.com/naturegeoscience



The buoyancy of magma should
cause it to rise into the crust,
preventing it from ponding in the
uppermost mantle. Magnetotelluric
data from the Dabbahu rift segment,
Ethiopia, identify a magma reservoir
that extends well into the mantle
beneath the rift, and is so large that
it should persist for thousands of
years. Image: Graham Dawes
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Anthropogenic aerosols are

highly spatially variable, whereas
greenhouse gases are largely
well-mixed at the global scale, but
both affect climate. Nevertheless,
climate simulations suggest that
regional changes in sea surface
temperature and precipitation in
response to changes in greenhouse
gas and aerosol forcings are similar.
Image: © Frontfoto.com
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Folir triggers for giant ore deposition
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Porphyry ore deposits supply

much of the copper, molybdenum,
gold and silver used by humans.

A review of the main processes
that trigger porphyry ore formation
suggests that sulphide saturation
of the magmas that supply the
metals could be the overriding
mechanism that helps control the
temporal and spatial distribution of
the ore deposits. The image shows
the view across the Ujina porphyry
copper deposit, Collahuasi district,
Chilean Andes, looking towards
the Bolivian border.

Review Article p917

IMAGE: JAMIE WILKINSON

COVER DESIGN: DAVID SHAND

ON THE COVER

Polar ozone on Mars
Blown in from sunlit zones
Letter p930

Tamu Massif
Earth's largest volcano?
Article p976; News & Views p902

Warming in southern Africa
Links to Antarctic ozone loss
Letter p934

Nature Geoscience is printed on paper
recycled from post-consumer waste

EDITORIAL |

891 Expanding boundaries of exploration

COMMENTARY

892 Road map to mineral supply
Richard Herrington

FOCUS!|

894 Metals for a low-carbon society
Olivier Vidal, Bruno Goffé and Nicholas Arndt

[FOCUS|

897 The phosphorus trilemma
Michael Obersteiner, Josep Pefiuelas, Philippe Ciais,
Marijn van der Velde and lvan A. Janssens

IN THE PRESS

899 Tilting at Europa
Emily Lakdawalla

RESEARCH HIGHLIGHTS

900 Our choice from the recent literature

NEWS & VIEWS

901 Atmospheric science: Rainfall's oceanic underpinnings
John Fasullo

Volcanology: Magma giant

Gabriele Uenzelmann-Neben

Palaeoclimate: Biodiversity-dominated feedback
Stefan C. Dekker

PERSPECTIVE

905 Continental-root control on the genesis of magmatic ore deposits
W. L. Griffin, G. C. Begg and Suzanne Y. O'Reilly

202

9203

PROGRESS ARTICLE
911  Giant ore deposits formed by optimal alignments and combinations
of geological processes ‘

Jeremy P. Richards

REVIEW ARTICLE

917  Triggers for the formation of porphyry ore deposits in magmatic arcs
Jamie J. Wilkinson

FOCUS
LETTERS

926 Experimental evidence for a phase transition in magnesium oxide
at exoplanet pressures ’

F. Coppari, R. F. Smith, J. H. Eggert, J. Wang, J. R. Rygg, A. Lazicki,
J. A. Hawreliak, G. W. Collins and T. S. Duffy

NATURE GEOSCIENCE | vOL 6 | NOVEMBER 2013 | www.nature.com/naturegeoscience



NATURE GEOSCIENCE | vOI

Palaeoclimate records indicate
lower El Nifio/Southern Oscillation
(ENSO) variance during the middle

Holocene compared with today,

but the mechanisms leading to

this muted variability are not clear.
A 175-year oxygen isotope record
from a Porites coral microatoll in the
NINO3.4 region records persistently
reduced ENSO variance about
4,300 years ago, and season-specific
analyses of the record suggest that
insolation played an important role
in this change.
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nature and distribution of these
meltwater pathways are unclear.
Remote sensing observations reveal
persistent channelized features
beneath the Filchner Ronne Ice Shelf
in West Antarctica, suggesting
widespread channelized flow
driven by melting.
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Modern grasslands are dominated
by grasses that use the Cy4
photosynthetic pathway, and were
established about 8 million years
ago. A sediment record suggests
that in southwestern Africa, the
expansion of grasslands was
associated with increasing aridity
and fire activity, both of which favour
grasses that use the C4 pathway.
Image © Paulus de Wilt
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craters following impact events

are expected to preclude survival
of organics. The preservation of
biomarkers in impact glass from the
Darwin crater in Tasmania suggests
that organic matter can survive in
the distal products of meteorite
impact. Image © Kieren Howard
and Deborah Berhanu
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