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ExtrEmE EvEnts

the hydrate hazard
J. Geophys. Res. 113, C12023 (2008)
A moderate increase in sea-floor 
temperature could trigger the widespread 
release of methane from ocean hydrates, 
finds new research. Large quantities of the 
potent greenhouse gas are stored beneath 
the sea in solid crystalline structures, 
known as hydrates, that could potentially be 
destabilized by ocean warming.

Matthew Reagan and George Moridis of 
the Lawrence Berkeley National Laboratory 
in Berkeley, California, used computer 
simulations to examine the effect of 100 years 
of moderate ocean warming on the stability 
of deep and shallow ocean hydrates. They 

found that deep ocean deposits remained 
stable over the 100-year period, but that 
shallow ocean deposits were highly unstable, 
releasing significant quantities of dissolved 
and gaseous methane in response to just 
1 °C of warming at the sea floor. Of the 
shallow deposits examined, cold hydrates, 
representative of the Arctic continental shelf, 
released nearly three times more methane 
than those representative of warm regions 
such as the Gulf of Mexico.

An increase in deep-sea pressure 
resulting from sea level rise would delay 
methane release but would not prevent 
its inevitable escape into the sea, say the 
researchers. Given that the release of 
methane could amplify climate change, the 
authors call for a detailed assessment of the 
hydrate hazard.

Anna Armstrong

mitigation

Cooling crops
Curr. Biol. doi:10.1016/j.cub.2008.12.025 (2009)
Cultivating only crop varieties that have 
a high capacity for reflecting sunlight 
could lower regional temperatures by as 
much as 1 °C during summertime, shows 
new research.

A team from the University of Bristol, 
UK, led by Andy Ridgwell tested whether 

a ‘bio-engineering’ approach involving the 
careful selection of crop varieties could be 
used to mitigate surface warming. The team 
used a global climate model to simulate the 
warming that would result from doubling 
atmospheric carbon dioxide concentrations 
and heightening albedo, or solar reflectivity, 
of vegetation over specific cropland areas. 
Their results show that increasing the albedo 
of vegetation in these areas by 20 per cent 
could result in regional summertime cooling 
of up to 1 °C across much of mid-latitude 
Eurasia and North America. This would 
cancel out up to one-fifth of the regional 
seasonal warming caused by a doubling of 
atmospheric carbon dioxide.
The authors say that, unlike growing 
biofuels, choosing the more reflective 
crop varieties would not disrupt global 
food production. They note that further 
temperature reductions could be achieved 
by genetic modification of plants for 
high albedo.

Olive Heffernan

BiodivErsity and ECology

Factoring in fish

Science 323, 359–362 (2009)
Fish may contribute to the ocean carbon 
cycle in a previously unsuspected way. 
Traditionally, scientists have attributed the 
production of calcium carbonate in surface 
waters to marine plankton. But a study led by 
Rod Wilson at the University of Exeter, UK, 

oCEan sCiEnCE

shifting sink

Global Biogeochemical Cycles 22, Bg4027 (2008)
Over the past decade, the 
North Atlantic Ocean has been absorbing 
less and less atmospheric carbon 
dioxide. Now scientists report that blame 
may lie with changes in the region’s 
dominant climate pattern, known as the 
North Atlantic Oscillation, rather than 
anthropogenic warming.

The time series of carbon dioxide 
observations in the North Atlantic extends 
back only as far as 1995. To reconstruct 
the patterns of carbon dioxide uptake 

back through 1979, Helmuth Thomas at 
Dalhousie University in Halifax, Nova 
Scotia, and colleagues created a ̀ hindcast’, 
essentially the opposite of a model 
forecast, for the region using a complex 
model of North Atlantic Ocean chemistry 
and physics. Close correspondence of 
their model simulations with the few 
available ten-year observational records 
gave the researchers increased confidence 
in the results.

They found that the decrease in 
CO2 absorption reported since the 
mid 1990s coincided with a shift in 
the North Atlantic Oscillation index, a 
statistic  that describes the location of 
air pressure anomalies, to more negative 
values, which altered patterns of circulation 
within the North Atlantic basin. They 
suggest that a return to a more positive 
index in the future  could spur increased 
carbon dioxide uptake in the eastern 
North Atlantic.

Alicia Newton
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now shows that fish excrete the mineral as a 
by-product of drinking seawater.

Wilson and his colleagues measured the 
rate at which fish excrete calcium carbonate 
from their intestines and then combined this 
with two independent estimates of global 
fish biomass. They calculated that bony 
fish contribute 3 to 15 per cent of the total 
estimated carbonate in the ocean. Their study 
helps to unravel a mystery that has perplexed 
oceanographers for decades — namely, why 
the upper 1,000 metres of ocean is more 
alkaline than predicted by computer models. 
The carbonate produced by fish dissolves 
more easily than other forms, say the authors, 
and may explain this puzzling distribution.

The authors expect that fish will have 
an even greater role in the oceanic carbon 
cycle in the future. But calculating their 
exact contribution will be complex: rising 
ocean temperatures will increase the 
metabolic rate of fish — and their excretion of 
carbonate — but continued overfishing would 
decrease their overall carbonate output.

Olive Heffernan

rEgional ClimatE

Fading forests

Science 323, 521–524 (2009)
Regional warming may be killing off trees in 
old forests across the western United States, 
finds new research. Until now, large-scale 
studies of tree mortality have been confined 
to the tropics, where new tree growth 
has counterbalanced a recent surge in 
tree mortality.

Phillip van Mantgem and 
Nathan Stephenson of the US Geological 
Survey and colleagues analysed mortality data 
from 76 undisturbed old-growth coniferous 
forest plots censused between 1955 and 2007 
in the western United States. During this 
period, tree mortality increased in 87 per cent 
of the plots examined and doubled within 
17 to 29 years, depending on region. Forest 
die-back was not confined to any one location 

or tree type. Rather, mortality increased at 
low and high elevations, in young and old 
trees, and in all major genera. The density 
of forests decreased over the study period, 
suggesting that competition for resources 
was not the main cause of increasing 
mortality. Rather, regional warming — which 
approached 0.5 °C per decade over the study 
period — and an associated rise in drought 
stress may have been responsible.

The researchers warn that the steep rise 
in tree mortality may be symptomatic of 
increasing stress on forests and could serve as 
a taste of things to come.

Anna Armstrong

anthropogEniC ChangE

Early seasons

Nature 457, 435–441 (2009)
Spring now arrives sooner than it did 
50 years ago, say scientists, who suggest 
that this shift is linked to an increase in 
atmospheric greenhouse gas concentrations.

Alexander Stine of the University 
of California at Berkeley and colleagues 
reconstructed seasonal cycles in the world’s 
temperate zones in the last century, using 
updated records from the Climate Research 
Unit at the University of East Anglia, UK. 
Over land, they found that the onsets of 
all four seasons have shifted forward by an 
average of about 1.7 days between 1954 and 
2007. During this period, the temperature 
difference between summer and winter 
narrowed by about six per cent over land 
because of warming winters. Both these 
changes are significantly larger than those 
observed in the first half of this century 
from 1900–1953, leading the researchers to 
infer that human influence, and not natural 
variability alone, caused the changes.

Warmer winters combined with a 
premature turn towards spring may be 
causing earlier spring blooms and bird 
migrations, effects long reported by 
biologists. The group’s results suggest that 
these plants and animals are indeed directly 
responding to a changing climate.

Alicia Newton
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