
B Y  Q U I R I N  S C H I E R M E I E R

A ‘global conveyor belt’ stirs the oceans 
from top to bottom, with surface 
currents transporting warm water 

to the poles while cold water in the 
depths flows back to the tropics. But 
it operates in fits and starts, with 
the strength of the currents varying 
widely. Eager for a better under-
standing of how the vagaries of the 
conveyor belt shape weather and cli-
mate, oceanographers are planning 
two new large-scale projects to watch 
over Atlantic currents.

An array of instruments between 
Florida and the Canary Islands has 
been continuously monitoring the 
strength of the North Atlantic por-
tion of the global conveyor belt since 
2004. In December, if all goes well, 
an international project led by the 
United States will begin another set 
of continuous measurements of the 
Atlantic Meridional Overturning Cir-
culation (AMOC), using an array of 
sensors strung between South Africa 
and Argentina. And this month, US 
and British funding agencies are set 
to decide whether they will support 
a new surface-to-bottom monitoring 
array between Labrador in Canada 
and Scotland, UK. The United King-
dom will also decide whether to con-
tinue operating the existing array. 

Expanding such monitoring is cru-
cial if scientists are to improve sea-
sonal weather and climate forecasts, 
says Harry Bryden, an oceanogra-
pher at the University of Southamp-
ton, UK. Components of the AMOC, 
such as the Gulf Stream, ferry vast 
amounts of heat from the tropics to 
high latitudes, heating the winds that 
keep Europe’s climate mild. As a result, year-to-
year and longer-term changes in the strength 
of these currents can affect seasonal conditions 
across much of Europe, Africa, South America 
and North America.

Observations from the UK-funded Rapid 
Climate Change monitoring array (RAPID) — 
the existing line of instrument-equipped 
moorings that measure current speed and 
direction, water temperature, salinity and pres-
sure at various depths along the latitude line at 
26.5° north — suggest that the strength of the 
overturning circulation can vary enormously1. 

In April 2009, the array recorded2 a 30% drop 
in average current strength that persisted for a 
year, reducing the amount of heat transported 
to the North Atlantic by almost 200 tril-
lion watts — equal to the output of more than 

100,000 large power plants. 
The anomaly — much bigger than any 

change that models suggested could happen — 
was driven by unusual wind patterns, strength-
ening of warm surface currents and weakening 
of cold water flows in the deep ocean. It has 
been linked to the unusually harsh winter in 
Europe in 2009–10. Bryden wonders whether 
the anomaly also helped to produce unusually 
wet weather in the United Kingdom. “We had 
six lousy summers in a row in Britain,” he says. 
“What’s going on?” 

To investigate, scientists are now focusing on 

a crucial component of the conveyor belt: the 
region of the North Atlantic in which surface 
water heading north from the tropics cools and 
sinks before it moves back towards the equator. 
Climate models suggest that the rate of this for-

mation of deep water will decrease 
by the end of the century3. That is 
problematic not only because deep-
water formation drives the ocean 
circulation, but also because it car-
ries vast amounts of carbon dioxide 
to the depths, sequestering it from 
the atmosphere.

“We need to find out how water 
masses at high latitudes are tied to 
the larger Atlantic circulation,” says 
Susan Lozier, a physical oceano-
grapher at Duke University in Dur-
ham, North Carolina. “That is not 
only of interest to oceano graphers. 
The ocean moves such huge 
amounts of heat and carbon around 
that most everyone should care.”

To understand how deep-water 
formation works, and why it varies, 
Lozier and her colleagues have pro-
posed setting up an array of moored 
instruments and autonomous glid-
ers called the Overturning in the 
Subpolar North Atlantic Program 
(OSNAP). This consists of two legs: 
a western line extending from south-
ern Labrador to the southwest tip of 
Greenland, and an eastern line from 
Greenland to Scotland (see ‘Ebb 
and flow’). If the US National Sci-
ence Foundation and the UK Natu-
ral Environment Research Council 
approve the US$24-million project, 
measurements of heat and currents 
in the deep-water-formation region 
could start in July 2014. They are 
expected to give their decision later 
this month. If the array goes ahead, 

Canada, Germany and the Netherlands have 
all promised to contribute instruments to it.

Scientists are also trying to trace the cold, 
deep water as it flows into the turbulent South 
Atlantic, which also receives an influx of warm 
surface water from the Indian Ocean. South 
Africa, Brazil, France, Argentina and the United 
States are all contributing to a monitoring array 
that is being built at 34.5° south, between South 
Africa and Argentina, as part of the US$5-mil-
lion South Atlantic Meridional Overturning 
Circulation (SAMOC) programme.

By the end of the year, if all goes well, a 

O C E A N O G R A P H Y

Oceans under surveillance
Three projects seek to track changes in Atlantic overturning circulation currents.
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EBB AND FLOW
The 'global conveyor belt' transports warm Atlantic Ocean surface water 
(orange) to the poles and cool deep water (blue) to the tropics.
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B Y  M A R K  P E P L O W

US lawmakers have taken a significant 
step towards averting a global crisis 
in helium supply, thanks to a bill 

passed by the House of Representatives on 
26 April. If it passes the Senate and becomes 
law, the bill would delay the imminent clo-
sure of the world’s only strategic helium 
reserve. It would also increase the price of the 
gas from the reserve, so helium-dependent 

researchers and industry could still face 
ballooning costs. However, the prospect of 
higher prices is encouraging the develop-
ment of new helium sources in Qatar and 
Russia, which may ultimately lead to a more 
stable helium market.

With a boiling point of 4 kelvin — lower 
than that of any other element — liquid helium 
has many uses, including cooling the super-
conducting magnets in medical imaging scan-
ners. The semiconductor industry also relies 

on the inert gas to shield delicate crystals from 
contaminants during manufacturing.

Demand is on the rise. More than 100 million 
cubic metres of helium is extracted from natu-
ral gas worldwide every year, yet meeting global 
needs requires a further 60 million cubic metres 
a year from the US Federal Helium Reserve, a 
vast geological reservoir near Amarillo, Texas, 
that stores helium from past gas extraction (see 
‘Floating skyward’). 

In the mid-1990s, the reserve boasted  
1 billion cubic metres of the gas — and a debt 
of US$1.3 billion accrued after a large buy-up 
of helium in the 1960s. Over time, the simple 
formula used to calculate the price of helium 
sold from the reserve has failed to keep pace 
with commercial prices. In 1996, appalled that 
the government was undercutting a booming 
commercial gas market, lawmakers passed the 
Helium Privatization Act. Its goal was to sell 

the helium reserve to pay 
off the debt. Once the 
debt was gone, no more 
helium would be sold. 
“They would literally 
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network of bottom-moored instruments 
will begin to record water temperature and 
salinity at different levels in the deep, cold 
currents that run along the edges of the ocean 
basin. By combining those data with acoustic 
measure ments of current velocity and bottom 
pressure, and with temperature and salinity 
data recorded by freely drifting profiling floats 
in the open ocean, scientists should be able 
to calculate the strength of the overturning 

circulation at that latitude, says Silvia Garzoli, 
chief scientist at the Atlantic Oceanographic 
and Meteorological Laboratory in Miami, 
Florida, and a member of the project’s execu-
tive committee.

Most scientists regard the idea that global 
warming will trigger a collapse of ocean circu-
lation — the apocalyptic scenario that inspired 
the 2004 action film The Day After Tomorrow 
— to be exceedingly unlikely. But Bryden says 

that the 2009 Atlantic circulation glitch is an 
indication of just how surprising ocean behav-
iour can be. “The next one,” he says, “may be 
twice as big.” ■

1. Cunningham, S. A. et al. Science 317, 935–938 
(2007).

2. McCarthy, G. et al. Geophys. Res. Lett. 39, L19609 
(2012).

3. Meehl, G. A. et al. in Climate Change 2007: The 
Physical Science Basis (eds Solomon, S. et al.) 
Ch. 10 (Cambridge Univ. Press, 2007). 

The US Federal Helium Reserve was scheduled to end sales of the gas — but they may now continue at higher prices. 

G L O B A L  R E S O U R C E S

US bill would keep 
helium store afloat
Russia and Qatar prepare to dominate market as gas price 
inflation puts researchers under pressure.
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