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CHINA is no stranger to natural disasters, but it 
has come a long way in how it deals with them. 
When   a dam  collapsed during a typhoon three 
decades ago, killing more than 80,000 people, 
it was several years before the outside world 
knew anything about it. Beijing’s reaction to 
last month’s earthquake in Sichuan, which  is 
known to have killed nearly 70,000, has been 
refreshingly different. Foreign aid agencies 
have been welcomed and journalists given 
full access. This has garnered international
sympathy for the victims and praise for the 
speed with which the government acted.

But this openness carries risks too. 
Audiences around the world have witnessed 
the anger of parents who lost their only child 
when poorly constructed schools collapsed 
on them. It has also exposed China’s dam-
building strategy, which has long been 
criticised for its disruptive effect on the 
environment and people’s lives.

China has more dams than any other 
country, and many of them are in Sichuan, an 
earthquake-prone, mountainous region. The 
majority of them produce hydroelectricity. 
The region is well-placed to supply power to 
large industrial cities down the Yangtze valley, 
and when the dams were built this must have 
appeared a logical strategy. Now it looks 
foolhardy. Hundreds of Sichuan’s dams have 
been damaged by the earthquake and could 
collapse during the coming monsoon season. 

They are claimed to have been built to 
withstand any seismic disturbance, but even 
the best-built dams are potentially lethal in 
an earthquake (see page 8).

Here lies a dilemma for the government, 
and for the rest of the world. If China reins 
in its dam-building, how will it make up the 
electricity shortfall? It is under intense 
pressure to reduce its reliance on coal, from 
which it generates 80 per cent of its supply. 
The country completes two coal-fired power 
stations every week, and after the earthquake 
caused the shutdown of hydroelectric plants 
in Sichuan, its first response was to call for 
coal mines to increase output.

What the tragedy underlines is that 
hydroelectricity will always be a compromised 
form of renewable electricity in China and 
everywhere else. As well as submerging fertile 
land and creating huge numbers of refugees 
(the   Three Gorges project  displaced more than 
a million), dams disrupt river ecosystems, and 
their reservoirs are at risk from seismic events 
or even terrorist attack. Beijing is already 
looking elsewhere: last year it manufactured 
and installed more wind energy capacity than 
any other country, and its solar and biogas 
production is also rising fast.

Any attempt to move away from coal 
should be welcomed. But there are safer ways 
of producing energy than building dams in 
an earthquake zone.  ●

PTOLEMY, the ancient Greek astronomer, is 
renowned in scientific circles for thinking up 
a   cosmological system  in which the sun and 
planets orbit the Earth. It had to be tweaked 
to fit every new astronomical observation, 
and the end result was an elaborate system 
of epicycles. When Copernicus showed that 
the observations fitted more elegantly with 
a theory in which the Earth went around the 
sun, Ptolemy’s work became redundant. 
Now when scientists call a system Ptolemaic, 
they mean it is clunky, over-elaborate and in 
need of a revolution.

One theory facing such an accusation is 
inflation , the idea that something caused the 
universe to blow up rapidly moments after 
the big bang. When   Alan Guth  proposed it in 

1980, inflation solved almost all the problems 
with big bang cosmology. It still does – but 
physicists are beginning to doubt whether 
it really is the answer (see page 30).

There are two things to consider here. First, 
to apply the Ptolemaic label in a derogatory 
way is an insult to a great mind. Ptolemy’s 
system worked well within the limitations of 
his era’s knowledge: it was the best science of 
his time. Second, even if inflation one day goes 
the same way, that would not detract from its 
value. The theory has inspired a generation of 
experiments and observations that have hugely 
increased our understanding of the universe.

Questioning and replacing long-held ideas 
is what science does best. Copernicus could 
not have happened without Ptolemy.  ●

Even the best theories aren’t always right

A risky way to go green
The Sichuan earthquake has exposed a dilemma for energy planners
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News in perspective

Upfront–

DOES advertising drugs directly to 
patients provide valuable health 
information, as pharmaceutical 
companies claim? Or does it 
just make certain drugs seem 
attractive, even if they aren’t 
necessarily the best choice for  
the person concerned? A study 
based on marketing theory 
suggests the latter – at least
for antidepressants.

Advertisements tend to fit 
into one of two categories. With 
goods like washing powder, where 
there is little difference between 
rival products, advertising simply 
raises awareness of a particular 
product or brand. But when one 

product has a genuine advantage 
over its rivals – like superior 
acceleration in a sports car, for 
example – an ad can help 
consumers make better choices 
by pointing out that attribute. 

Marketing theory says that 
each type of advertisement has 

a distinctive impact on a product’s 
demand curve, which describes 
how sales of a product vary with 
price. To find out which category 
drug advertising falls into, Chad 
Meyerhoefer and Samuel Zuvekas, 
at the US government’s Agency 
for Healthcare Research and 
Quality in Rockville, Maryland, 
examined data on antidepressant 
ads and sales between 1996 
and 2003. They found that 
  antidepressant promotions 
skewed the demand curve  in the 
same way as washing-powder ads  
(The B.E. Journal of Economic 
Analysis & Policy, vol 8, issue 2, 
article 4). 

The US and New Zealand are 
the only two countries that allow 
prescription drugs to be promoted 
directly to patients. The researchers 
say that antidepressant advertising 
in those countries should be 
supplemented by more detailed 
health information. 

But they also say that ads 
which simply raise awareness can 
be good for patients in some 
cases. Pharmaceutical companies 
point out that depression is 
under-treated in the US, so just 
mentioning the condition could 
be beneficial.

MONTHS after US particle physics 
experienced brutal funding cuts, 
reasons for optimism are 
emerging. So concluded a panel of 
leading physicists at a meeting in 
Washington DC last week. 

The panel was asked by the US 
Department of Energy to consider 
four possible funding scenarios – 
and how they would spend the 
money over the next decade. “We 
can’t do everything we’d like to 
do, it can’t all go as quickly as it 
should, but we can do a great 
deal,” says physicist Mel Shochet 

of the University of Chicago.
Among the big losers in the 

cuts were those involved in the 
International Linear Collider, which 
was suspended in December. The 
panel added that the need for 
the ILC is not yet proven and 
so construction should not be 
guaranteed. “It is so expensive, 
you have to show that it is 
necessary,” says panel chairman 
Charles Baltay of Yale University. 
Nevertheless, the panel concluded 
that the ILC will win back funding 
in all but the worst-case scenario.

Its recommendations will go to 
a DoE committee for approval.

DO BACTERIA CAUSE COT DEATH?
There is now more reason than ever to 

link common bacteria to sudden infant 

death syndrome (SIDS) or cot death. 

The link was proposed decades ago, 

but evidence was scarce. Now 

researchers from the Great Ormond 

Street Hospital for Children in London, 

who trawled through the results of 

about 500 autopsies, have shown that 

Staphylococcus aureus and Escherichia 

coli are more prevalent in SIDS babies 

than in those whose cause of death was 

known (The Lancet, vol 371, p 1848).

Bacteria are unlikely to be solely to 

blame, but the body’s immune response 

to bacterial toxins may help explain 

how several known environmental and 

genetic risk factors for SIDS might 

become fatal. Sleeping on the front 

increases bacteria in the baby’s upper 

windpipe, smoking during pregnancy 

alters the fetal immune response and 

some genetic differences in SIDS babies 

relate to immune response.

NEW GUINEA FORESTS WRECKED

“Antidepressant promotions 
skew demand in the same 
way as washing-powder ads” 

The lush tropical rainforests of Papua 

New Guinea are not the unspoilt haven 

that many believed till now. In fact, 

they are disappearing faster than those 

in the Amazon.

That’s the conclusion of a team led 

by Phil Shearman of the remote sensing 

centre at the University of Papua New 

Guinea (PNG) in Port Moresby, who 

applied pattern recognition software to 

recent satellite images, and paired the 

results with map data from the 1970s to 

reconstruct the rate of forest loss. The 

team presented its findings on Monday 

at a workshop on climate change, forests 

and carbon trading in Port Moresby. 

Their study found that in 2002, 

1.4 per cent of PNG’s forests were cleared 

or degraded, increasing to 1.7 per cent 

in 2007. If the trend continues, more 

than half the forest that existed when 

PNG became independent from 

Australia in 1975 will be gone by 2021. 

The Brazilian Amazon is losing 0.9 per cent 

of its forests annually.

Nearly half the land was cleared 

for subsistence farming. The rest was 

lost to logging. “Malaysia is virtually 

completely logged out. Indonesia is 

nearly logged out, so in the last 15 years 

the logging companies have moved to 

PNG,” says co-author Julian Ash of the 

Australian National University in Canberra.

PNG is the eastern half of the 

island of New Guinea, which is home to 

6 to 8 per cent of the world’s species. 

Much of that diversity is concentrated 

in the rainforests. 

Until this report, out-of-date official 

information and anecdotal reports led 

many experts to believe that PNG’s 

forests had been left largely undamaged 

by humans, says biologist Allen Allison at 

the Bishop Museum in Honolulu, Hawaii. 
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–Where will Goldie’s birds of paradise go?–



IF YOU can’t innovate, then 
reinvent the wheel. That seems 
to be the thinking behind the 
US Department of Energy’s (DoE) 
plans for a nuclear fuel 
reprocessing programme – but 
this tactic may play into the 
hands of weapons-makers.

The idea of reprocessing spent 

nuclear fuel had been anathema 
to US policy-makers for decades 
because of the fear that plutonium 
could end up in weapons. 

Then in 2006, the DoE 
announced plans to build a plant 
to test reprocessing technology 
that would both significantly 
reduce the amount of nuclear 
waste and keep the plutonium 
mixed in with other radioactive 
materials. Critics, however, 
  argued that technology to do this 
didn’t exist.  

Now it seems the DoE has 
backtracked on its original
plans and is using a separated 
plutonium technology similar 
to that used by Japan, France 
and Russia, according to an 
independent   report by the US 
Government Accountability 
Office . “If mitigating proliferation 
risks and waste reduction are 
their goals, we think they should 
reassess their approach, says GAO 
researcher Daniel Feehan.

THE UK research lab that 
accidentally released the foot-and-
mouth-disease virus last August is 
to escape prosecution due to lack 
of proof. Eight resulting outbreaks 
led to meat export bans, causing an 
estimated £100 million in losses.

On 29 May, Surrey County 
Council dropped its case against 
the two organisations occupying 
the site at Pirbright in Surrey 
because of the difficulty of 
proving which one released the 

virus from the damaged pipework 
they both share. The result is that 
neither the Institute for Animal 
Health, the world’s premier lab for 
studying strains of the disease, 
nor Merial Laboratories, which 
makes vaccines against the virus, 
will be found criminally culpable. 

Three independent reports 
commissioned by the UK 
government established that the 
virus did come from Pirbright, but 
none could nail the source. “It’s a 
disappointing and unsatisfactory 
end to the issue,” says Steve 
Ruddy, assistant county trading 
standards officer at the council.

The story may not end there, 
though. The National Farmers’ 
Union is preparing a civil action. 

“If mitigating proliferation risks 
and waste reduction are their 
goals, they should reassess” 

“The case was dropped because 
of the difficulty of proving 
which one released the virus” 

SMOKING cannabis has been 
linked to having a small brain – at 
least if the dope is taken in large 
doses, over a long period.

Murat Yücel at the University 
of Melbourne, Australia, and 
colleagues scanned the brains of 
15 heavy users, who had smoked 
at least five joints daily for more 
than 10 years. The volume of their 
hippocampus, involved in 
memory and regulating emotion, 
was on average 12 per cent smaller 
than non-users, while the 
amygdala, involved in feeling fear 
and aggression, was 7.1 per cent 
smaller (Archives of General 
Psychiatry, vol 65, p 694). The 
cannabis users also scored worse 
on memory tests and were more 
likely to suffer from social 
withdrawal or paranoia.

Since the users’ brains were 
not measured before they began 
heavy smoking, no one knows if 
dope causes the brain to shrink.

FI
ON

A 
H

AN
SO

N
/P

A

“We’re giving it a go because, 
dammit, there were enormous 
losses to our economy and to our 
members,” says NFU chief legal 
officer, Julie Robinson.

A spokeswoman for the 
agriculture ministry said the 
pipes have been repaired, and 
the government is “now satisfied 
that the labs have put in place all 
the necessary measures to ensure 
strict biosecurity”.
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–The pipes did it–

–Safest way to sleep–

60 SECONDS

Shaken pandas 

EIGHT young pandas traumatised by 

the Chinese earthquake in Sichuan 

province are being treated for anxiety 

at Beijing Zoo. Lu Yong, their keeper 

at the Wolong reserve, told London 

newspaper The Guardian that the 

pandas were so scared that they had 

stopped eating. Five staff members at 

Wolong were killed in the quake and 

one panda is still missing. 

NASA climate blame

Managers of the press office at NASA’s 

HQ systematically downplayed news 

on climate research between 2004 and 

2006, according to the space agency’s 

watchdog. News on climate science 

was “marginalised or mischaracterised”, 

according to the Office of the Inspector 

General, and NASA climate scientists 

were prevented from speaking freely. 

The managers in question no longer 

work at the agency.

Icy quake

Big, slow and icy. That’s the quake 

that shakes Antarctica’s Whillans ice 

stream twice a day. Douglas Wiens of 

Washington University and colleagues 

found that as the frozen stream moves 

over rough bedrock, it triggers seismic 

waves for up to 30 minutes at a time. 

If released all at once, that energy 

could create a magnitude 7 earthquake 

(Nature, vol 453, p 770). 

Stem cell freedom

Brazil can now pursue research on 

human embryonic stem cells (ESCs). It 

became the first Latin American nation 

to approve human ESC research in March 

2005, but the then attorney-general 

argued that the law violated the right 

to life enshrined in the Catholic country’s 

constitution. On 29 May, Brazil’s Supreme 

Court rejected the challenge. 

HIV treatment milestone

More than 3 million people infected 

with HIV in poor countries are now 

receiving antiretroviral drugs to control 

the virus, the WHO said on 2 June. 

Unfortunately, 6.7 million people in poor 

nations remain in need of treatment.

Carry on regardless

No one’s to blame

Going to pot
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This week–

IS A historic disaster about to be 
repeated? More than 200 years 
ago, an earthquake in the Chinese 
province of Sichuan triggered a 
landslide that dammed the Dadu 
river. Ten days later, on 10 June 
1786, the blockage collapsed under 
the accumulating weight of the 
monsoon rains. Some 50 million 
cubic metres of water rushed 
down the valley, and more than 
100,000 people are believed to 
have died in the largest “quake 
lake” disaster on record. 

Last month’s magnitude 7.9 
earthquake, which is already 
thought to have killed at least 
70,000 people, occurred just 
200 kilometres to the north. It too 
triggered extensive landslides 
that blocked river valleys, creating 
30-plus lakes across the region. 

Now, as efforts to drain these 
new quake lakes continue, fears of 
a flood disaster similar to the one 
in 1786 remain. Monsoon rains are 

threatening to swell river flow in 
the region, and many of the lakes 
could be filling up unnoticed. 
“An unexpected collapse of at 
least one landslide dam is surely 
likely,” says geographer and 
landslide expert David Petley at 
the University of Durham, UK. 
 Meanwhile, the damage likely to 
have been sustained in the quake 
by the region’s many hydroelectric 
dams is raising questions about 
the government’s plans for 
hydropower in the region 
(see “China’s power house”).

As New Scientist went to press, 
fears of a quake-lake breach were 
greatest for the Tangjiashan lake, 
created by a landslip in a steep river 
valley near the town of Beichuan, 
which sits on a tributary of the Fu 
river. Last weekend, Chinese 
engineers finished digging a 
475-metre spillway through the 
landslip, designed to allow the 
40 million cubic metres of water 
already in the lake to empty safely. 

Petley, who surveyed similar 

lakes that formed after a major 
earthquake in Pakistan in 2005, 
admires the Chinese engineers’ 
efforts to make the lake safe, but 
warns that the danger is not over. 
Water pouring down the steep 
spillway may start to erode the 

fine-grained landslip material. “It 
is incredibly hard to predict what 
will happen,” he says. As the bed 
of the spillway erodes, it releases 
more water, allowing more erosion 
in a dangerous feedback loop. “The 
water then collects the debris in the 
dam and creates a fast, dense and 
violent debris flow,” Petley says.

In the worst case, the lake 
would empty within a few hours, 
sending a “very large flood wave” 
down the valley. The authorities 
have announced plans to evacuate 
more than a million people if 
water flowing from the lake gets 
out of hand. “I just hope they 
understand how quickly it could 
happen,” says Petley. 

As attention focuses on the 
Tangjiashan lake, other potentially
lethal quake lakes in the region 
may have been missed. The 
Chinese government says that 
around 30 lakes have been formed 
by landslips that have blocked 
rivers, and officials insist they are 
all being monitored for the risk

China flood threat 
looms after quake
The earthquake is over but the danger will return when 
the monsoon fills lakes held back by landslide debris

This week–
International news and exclusives

FRED PEARCE
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CHINA’S POWER HOUSE
There is probably nowhere on Earth 

where there are more dams in an area of 

such high seismic risk. Sichuan province 

has hundreds of hydroelectric dams with 

a combined capacity of 19 gigawatts, 

two-thirds of the province’s power 

output. The largest is the 240-metre-high 

Ertan dam on the Yalong river, some  500 

kilometres  south-west of the epicentre, 

which apparently survived unscathed. 

Sichuan’s position as the most 

easterly mountainous part of China 

makes it ideally placed to generate 

hydroelectricity for industrial cities to 

the east. It is the country’s largest 

generator of hydroelectricity, sending 

power towards the world’s largest urban 

agglomeration, around Shanghai. 

The government has plans to 

quadruple Sichuan’s hydroelectric power 

exports to the rest of China to 20 gigawatts 

by 2020. In part, this strategy is a response 

to international pressure on China to limit 

its greenhouse gas emissions from coal-

burning power stations. Several existing 

and planned hydroelectric schemes in 

Sichuan have been awarded carbon credits 

that can be sold under the Kyoto protocol’s 

Clean Development Mechanism, which 

aims to encourage low-carbon energy 

production in developing countries. 

If major structural damage is discovered 

at any of the existing dams, one 

consequence of the quake could be to put 

China’s dam-building plans in jeopardy. 

The quake will also raise questions 

about the wisdom of plans announced 

this year to build nuclear power stations 

in Sichuan. It is already home to secret 

labs at Mianyang, dubbed China’s Los 

Alamos, which like the province’s other 

military nuclear facilities seem to have 

survived without leaking radioactivity. 

Nevertheless, the Sichuan press reported 

the China Electricity Council saying “the 

earthquake will make the government 

decide more cautiously when selecting 

sites for nuclear power stations”.
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power generation failure. Some 
had been subject to stresses “far 
beyond” those they had been 
designed to withstand, according 
to Xu Zeping, director of the China 
Institute of Water Resources and 
Hydropower Research. 

Of the dams close to the 
epicentre, the two-year-old 
Zipingpu dam has had the most 
attention so far. It can hold back 
up to  1.1 billion cubic metres of 
water, and is one of the world’s 
largest examples of a new design 
of dam combining a rock core 
with a concrete face. These 
concrete face rock-fill dams are 
cheap to build and increasingly 
popular, especially in China. 

Zipingpu is the first large 
dam of its type to be subjected 
to severe ground shaking, and so 
far the signs are good, Wieland 
says. Large cracks formed in 
the concrete face, breaking its 
waterproof seal, but this does 
not appear to have damaged 
the integrity of the dam, and 
it should be able to return to 
service after repairs.

According to Xu, dam safety 
experts have inspected all the 
other dams in the region, but it 
remains unclear how thoroughly. 
For example, one of the biggest 
dams, the 132-metre-high Shapai 
dam, just 12 kilometres from 
the epicentre, has so far only 
been examined from the air 
because it is still inaccessible 
otherwise. Xu says it is “basically 
in a safe condition”. 

A bigger problem may be the 
400 or so small dams in the quake 
zone which have not been designed 
for earthquakes, Wieland says. 
“If some of them are severely 
damaged, they may be eroded 
during a flood,” he warns, and 
they could be almost as vulnerable 
as the quake lakes.

Even for larger dams, engineers 
still hold their breath when quakes 
hit. Wieland, who has written
industry studies on designing 
dams to withstand earthquakes, 
has previously pointed out that it is 
not possible to reliably predict the 
behaviour of dams during strong 
quakes. During several recent 
earthquakes – most recently the 

Bhuj quake in India in 2001 – 
most reservoirs were almost 
empty. If they had been full, they 
might have collapsed and killed
large numbers of people.

Though China’s dams survived
this time, the country’s extensive 
network of dams may be 
vulnerable in future. In 1975, a dam 
burst during a monsoon in Henan 
province in central China, causing 
a tidal wave that destroyed a bigger 
dam downstream at Banqiao. 
A wall of water 12 kilometres wide 
and 6 metres high crashed into 
the town of Huaiban, killing 
between 80,000 and 200,000 
people, though official secrecy at 
the time meant it was years before 
the world learned of the disaster. 

China today is a much more 
open society, as the media 
coverage of the quake has shown. 
Its people may think differently 
now about allowing dams to be 
built in such vulnerable regions – 
and learn the lessons of their 
tragic history.  ●

DANGER ZONE
All the Min river dams were damaged by the
12 May quake
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–A landslide (top right) penned up water in Tangjiashan lake–

of a breach. “But given the vast 
areas involved, I worry that there 
might be one lurking in the 
mountains that has not been 
spotted yet,” Petley says. It would 
be an extraordinary achievement 
if the authorities were able to 
ensure that none of the quake 
lakes collapsed, he adds. 

The monsoon season is likely 
to bring more landslides, as 
mountain slopes destabilised by 
the quake become saturated, and 
Petley predicts these could in turn 
form new quake lakes. The danger 
for mountain communities could 
last for years, he says.

For the many man-made dams 
of the region, however, the timing 
of the quake has been fortunate, 
according to Martin Wieland, 
chairman of the seismic safety 
committee of the International
Commission on Large Dams 
(ICOLD), the main dam-builders’ 
body. That’s because in mid-May 
most of the reservoirs were 
empty, awaiting the monsoon 

rains. If the quake had happened 
during the monsoon season, 
many of the dams would have 
been much more vulnerable. 
Over the past decade, China has 
built hundreds of hydroelectric 
dams in the mountainous west 
of Sichuan. A series of dams 
cascade down the Min river, a 
major tributary of the Yangtze, 

which runs along the Longmen 
Shan fault that ruptured last 
month (see Map). 

None of the Min river dams 
burst, but at a meeting of ICOLD 
in Bulgaria on Monday, Chinese 
delegates revealed that 1583 dams 
and reservoirs had been damaged 
by the quake – many more than 
previously thought. The damage 
ranges from cracks and leakage to 

“It would be an extraordinary 
achievement if the authorities 
were able to ensure that none 
of the quake lakes collapsed”



This week–

WHAT day of the week was 5 June 
1963? Chances are you can’t say 
without looking it up, but a 
calendar savant could name it 
in an instant. 

It’s just one of a multitude of 
uncanny abilities demonstrated 
by savants, who are often, but not 
always, autistic. Kim Peek, who 
inspired the 1988 film   Rain Man 
(see picture), has memorised over 
8600 books, can name all the 
US telephone area codes and city
ZIP codes and can describe how 
to get from one city to any other 
in the US .   Stephen Wiltshire , an 
architectural artist, can draw an 
entire landscape after seeing it 
just once and   Derek Paravicini  
can play any piece of music after 
the first hearing. 

Some have speculated that 
such savants are born with innate, 
uncanny abilities. Others claim 
that they are “made”, through 
a combination of memory and 
dedicated practice. Now an 
18-year-old girl with autism, who 
has been described as a “proto-
savant”, is allowing one of these 
theories to be tested.

The girl, from Connecticut, 

stands out because although she 
showed calendar savant ability 
early on in life, her mother 
discouraged her from practising, 
so she never fully honed her skills. 
Savant-researcher Marc Thioux at 
the University of Groningen in 
the Netherlands says that the girl, 
known as AVK, will enable him 
to study savant abilities quite 
literally “in the making”.

Thioux, a proponent of the 
“made” theory, previously 
hypothesised that calendar-savant 
ability arises through memorising 
a large number of dates and 
applying certain rules to them, 
such as the fact that  any two years 
28 years apart will almost always 
have the same calendar. The rules 
allow the memorised dates to be 
transposed to any year, allowing 
any date to be calculated rapidly. 

It was very difficult to test this 
theory, though, as a “full blown” 
savant who has learned these 
dates and rules would be 
indistinguishable from one with 
innate ability. What Thioux 
needed was someone who had 
learned some, but not all of the 
techniques, a kind of missing link.

He gave AVK a series of dates 
on a computer screen and asked 

her to name the corresponding 
day of the week, recording how 
long it took her to respond and 
any errors she made. He also 
asked her a series of questions 
designed to test her knowledge 
of calendrical rules. 

He found that she was best at 
naming days closest either to the 
present or to the year when she 
became interested in calendars, 
and she performed worst for years 
further into the future or past – 
suggesting that her memory was 
excellent but her knowledge of 
the rules was incomplete.

While Thioux concedes that 
this is a study of just one proto-
savant, he believes his findings 
may be applied more generally. 
“It shows that it is wrong to 
claim, as it was in the past, that 
calendar-calculation skills emerge 
ready-made,” he says. Instead, 
they emerge through practice. 
“She has learned dates like other 
people learn multiplication 
tables,” he says, suggesting that 
many people could develop some 
degree of savant ability – if they 
had the inclination. He presented 
the findings at the   International
Meeting for Autism Research  in 
London last month. 

While the results are 
undeniably interesting, other 
researchers disagree that they 

hold for all savants. “What this 
demonstrates is one person’s 
method of calendar calculating,” 
says Darold Treffert of the 
University of Wisconsin School 
of Medicine and Public Health 
in Madison . “But I am convinced 
that some really do know 
something they never learned.”

Linda Pring of Goldsmiths, 
University of London, points 
out that AVK has an average IQ, 
while most savants have IQs 
below average. While calendar 
calculators learn many facts, she 
says, the ability to link the facts 
might “automatically emerge”.  ●

Are autistic savants 
made, not born?
LINDA GEDDES
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–You just need the inclination to learn–

SOUNDBITES

‹ It offends me to see fingers 
pointed against clean energy 
from biofuels, fingers soiled 
with oil and coal.› 
Brazilian president Luiz Inácio Lula 
da Silva speaking at the UN food crisis 
summit in Rome, Italy, and defending 
biofuels from the charge that they 
displace food production (The 

Guardian, London, 3 June) 

‹ There are many hungry 
whale-meat lovers in Japan.›
Kristjan Loftsson, chief executive of 
Icelandic whaling company Hvalur, 
which is exporting whale meat to Japan 
despite a UN trade ban. Iceland and 
Norway have resumed whale meat 
exports for the first time since the early 
1990s (Reuters, 2 June)

‹ It leads to a certain disdain 
for American intelligence.›
Nobel laureate David Baltimore 
of the American Association for the 
Advancement of Science, on US officials 
that have questioned the science of 
evolution . He spoke at the first World 
Science Festival, where experts agreed 
that the US is losing stature in science 
partly for this reason (The Washington 

Post, 29 May)

‹ The global warming 
fight is not only a battle over 
big pollution – it’s a battle 
over big bucks.›
Frank O’Donnell of the non-profit Clean 
Air Watch on a bill before the US Senate 
this week that aims to cut emissions to 
66 per cent of 2005 levels by 2050 by 
forcing industry to pay to release carbon 
dioxide and other greenhouse gases, 
and by expanding carbon offsetting 
(Los Angeles Times, 2 June)

‹ The cosmic haystack is 
about to get enormously 
bigger.› 
Jill Tarter, director of the Center for SETI 
Research, on the Allen Telescope Array in 
Hat Creek,  California, which will start 
scanning for signs of alien life in a few 
weeks. Once complete, the array will be 
the biggest radio telescope dedicated to 
this purpose (Los Angeles Times, 1 June)

“It shows that it is wrong to 
claim, as it was in the past, 
that calendar calculation skills 
emerge ready-made”
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THEORIES about the purpose of 

Stonehenge are never in short 

supply. Now the first carbon-dating 

evidence from human remains 

unearthed there suggests that the 

imposing megalithic monument 

was a place to bury and 

commemorate  the dead. 

Mike Parker Pearson of the 

University of Sheffield, UK, and his 

team analysed the cremated remains 

of three humans uncovered at the 

site in southern England. They were 

part of 52 sets of remains revealed by 

excavations during the 1920s, though 

the rest were reburied. 

The team dated the oldest to 

around 3000 BC, when construction 

of the monument began. The most 

recent of the three remains dated 

to approximately 2500 BC, around 

the time when the massive standing 

stones were erected. 

Parker Pearson says it is now 

clear that burials were a major 

component of activity at Stonehenge 

“in all its main stages” . 

Archaeologists had previously 

assumed that it was only between 

2800 and 2700 BC that the site was 

used mainly as a burial ground.

The team has also been 

conducting excavations at Durrington 

Walls – a massive circular earthwork 

3 kilometres north of Stonehenge. 

Within Durrington Walls are the 

remains of a giant wooden henge, 

called the Southern Circle, near 

a smaller one called Woodhenge. 

All three henges have a similar 

design, and previous carbon dating 

revealed that Durrington Walls 

was in use around the same time as 

the large sandstone blocks were 

erected at Stonehenge. Parker 

Pearson says this supports his theory 

that the two sites were linked, 

together forming a massive religious 

complex. “We’re looking at a 

pairing – one in timber to represent 

the transience of life, the other in 

stone marking the eternity of the 

ancestral dead.” 

The carbon dating of the human 

remains supports the idea that 

Stonehenge was used for burials, 

says Christopher Chippindale at the 

University of Cambridge’s Museum 

of Archaeology and Anthropology, 

but it does not prove that its primary 

function was as a cemetery. Churches 

are full of graves, but that is not their 

primary purpose, he points out . “It is 

another part of the puzzle, but it’s 

not the final answer,” he says.

Tim Darvill at Bournemouth 

University, UK, has a different 

explanation for why Stonehenge 

was built. He and Geoff Wainwright, 

former head of archaeology at the 

conservation organisation English 

Heritage, believe that the construction 

of a stone monument marked a 

transition in the site’s use, when it 

became a centre for healing. 

Darvill says the new findings 

don’t alter this picture. “It’s a good 

step forward to have these fully 

dated examples, but they simply 

reinforce our model that after about 

2500 BC when the stones start being 

put up, the burials decline in number 

and the stones become the focus of 

the monument.”  Linda Geddes ●

Stonehenge ‘was built 
to revere the dead’

“It is now clear that burials 
were a major component of 
activity at Stonehenge in all 
its main stages”
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This week–

STREAMING eyes, runny nose 
and endless sneezing? Help might 
be on the way in the form of a 
hay-fever vaccine that works faster 
and involves far fewer injections 
than existing treatment regimens.

Hay fever and some other 
allergies are caused by an 
overactive immune response to 
pollen. Conventional treatments 
consist of a series of pollen 
injections that gradually increase 
in strength, eventually training 

the immune system to ignore 
pollen. It is a long, drawn-out 
process, requiring at least 
100 shots spread over up to five 
years. Meanwhile two vaccines 
against ragweed allergy developed
by Dynavax Technologies of 
Berkeley, California, and Curalogic 
of Copenhagen in Denmark , 
require fewer injections but were 
recently abandoned because they 
worked no better than placebos.

Now, a low-hassle hay fever 
vaccine, requiring just four 
injections over four weeks,   has 

been shown to have some effect . 
Although it is not dramatic, Tom 
Holdich of Allergy Therapeutics 
in Worthing, UK, which developed
the vaccine, points out that it is 
the only one of its kind that works . 
Neil Kao, an allergy physician 
based in Greenville, South 
Carolina, agrees: “The size of 

symptom relief is small, but the 
convenience is very high.”

The company gave 1028 
volunteers  in Europe and North 
America either its vaccine – 
Pollinex Quattro – or a placebo just 
before the start of the 2007 pollen 
season. During the four “peak” 
weeks, symptoms were on average 
13 per cent less severe in vaccine 
recipients. One-third of volunteers 
recorded their symptoms 
between May and September, 
and for them the effect appeared 
to be doubled . The company will 
present the results on 8 June at the 
  European Academy of Allergology 
and Clinical Immunology 
meeting  in Barcelona, Spain.

As well as pollen, Pollinex 
contains monophosphoryl lipid A 
(MPL), which “retunes” the 
immune system by damping down
the usual “Th2” reaction to pollen 
and encouraging the milder Th1 
response. The vaccine works in 
a short time because its pollen 
protein has been modified both to 
sneak past the body’s antibodies, 
allowing large doses to be given 
from the start, and to lodge in 
tissue rather than going directly 
into the bloodstream, prolonging 
its effect on the immune system. 

Allergy Therapeutics hopes to 
apply for approval in Europe next 
year. In the US, the Food and Drug 
Administration must first review 
the safety of MPL, which is also 
present in a cervical cancer vaccine 
made by GlaxoSmithKline.  ●

Four shots to fight the fever
ANDY COGHLAN
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LONG before the first stars were born, 

something else may have lit up the 

darkness – gamma rays from a 

swarm of microscopic “primordial” 

black holes, each weighing no more 

than a small asteroid and   forged in 

the violence of the big bang .

Physicists predict that primordial 

black holes would have spewed out 

radiation, including high-energy 

gamma rays, while shrinking and 

becoming even hotter. 

Katherine Mack of Princeton 

University in New Jersey and Daniel 

Wesley of Cambridge University think 

that such gamma rays would have 

warmed the soup of hydrogen gas 

that filled the universe at the time. 

Future radio observatories may be 

able to measure this temperature 

signature indirectly. That’s because 

the hydrogen gas would also have 

been absorbing some of the 

radiation left over from the big bang, 

which astronomers can observe 

today. If the gas had been warmed 

by the gamma rays, it would have 

become less able to absorb this relic 

radiation – a signature which we 

may one day see if highly sensitive 

observatories are built. This may 

provide the first evidence that 

primordial black holes existed, say 

the researchers. 

Of course other things could have 

warmed the hydrogen gas at this time, 

such as dark matter particles, which 

some physicists reckon would have 

been decaying and emitting radiation. 

But if the black holes were all born 

with the same mass, as some models 

predict, they would all evaporate at 

the same time, producing a sudden 

spike in temperature after a period 

of steady warming,  rather than the 

long-term warming expected from 

dark matter decay.

“The dark ages are such a 

great time to look for exotic 

physics because very little else is 

happening,” says Mack. The pair 

presented the idea at the Fifth 

Harvard-Smithsonian Conference 

on Theoretical Astrophysics in 

Cambridge, Massachusetts.

Avi Loeb of Harvard University says 

that the existence of primordial black 

holes is still speculative. “But 

nevertheless, it’s a legitimate 

possibility that one should explore 

the consequences of,” he says. 

Spotting the gamma-ray signature 

could also confirm that black holes 

do evaporate, which has yet to be 

observed.  David Shiga ●

Did black hole 
fireworks light 
up the cosmos?

“The vaccine’s pollen protein 
has been modified to sneak 
past antibodies, allowing 
large doses from the start”

–Hay fever won’t leave her, but she might feel better–
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This week–

THE war on ageing has opened up 
a new front in the wilds of nature. 
After decades of poring over fruit 
flies and worms in the lab, it is 
time to find out how different 
species grow old naturally and 
how genes related to ageing play 
out in real environments. 

Until recently, researchers who 
study the genetic and molecular 
mechanisms of ageing thought 
they had little to learn from wild 
animals. They tended to believe 
that few of them ever lived long 
enough to show the decrepitude 
of old age. So they opted for lab 
organisms because they are easy 
to raise and have short lives. 

Only in the past few years have 
field biologists accumulated the 
careful, long-term evidence that 
proves senescence really does 
occur in the wild. 

“When you get to natural 
populations, which are more 
difficult to study, there you have 
organisms which are actually 
living a long time. It would be nice 
to know what they’re doing,” says 
Robert Ricklefs at the University 
of Missouri, St Louis, one of 
several evolutionary biologists to 
describe their new approach in 

the June issue of Functional 
Ecology (vol 22, p 371).

This opens the door for 
gerontologists to go out and ask 
how organisms actually age. 
Already, they are finding 
interesting cases worth following 
up in more detail. For example, 
some bird species, such as terns 
and kittiwakes (see picture), 
remain remarkably vigorous right 

into old age. “These birds are 
raising chicks right up until they 
die, and doing a pretty good job of 
it,” says Ricklefs. “That’s a pretty 
spectacular result. Mammals 
don’t seem to age that way.” 

Honeybees, too, show great 
promise in the study of ageing. 
The workers, in particular, vary 
greatly in lifespan despite their 
highly similar genetic 
background. “It’s like you 
suddenly live ten times as long 
as your twin sister, just because 
you respond differently to the 

social environment. How can 
that be explained?” says Florian 
Wolschin at Arizona State 
University in Tempe. What’s 
more, some bees can actually 
reverse the ageing process. For 
example, when an older worker 
bee is forced to switch from 
foraging to nursing – a job typical 
of a younger bee – it grows 
physiologically younger in some 
aspects of protein expression. 

It is only by studying ageing in 
the wild that we can truly sort out 
the relative importance of nature 
and nurture. “As with everything 
in biology, it’s not about genes or 
environment, it’s about how they
interact,” says Alastair Wilson at 
the University of Edinburgh, UK. 

For example, a mutation in the 
daf2 gene dramatically lengthens 
the lifespan of nematode 
worms living on agar in the lab 
but it shortens the lifespan of 
worms in soil and other realistic 
substrates. “I think that’s the kind 
of observation that ought to give 
us pause,” says Steven Austad at 
the University of Texas Health 
Science Center in San Antonio.

So far, though, research on 
ageing in the wild remains at its 
earliest stages. “This is a time 
of real transition. Over the next 
decade, I think you’re going to 
see a lot more use of natural 
populations. I think it can only 
benefit the field as a whole,” says 
Ricklefs.  Bob Holmes ●

FARMERS across northern Europe are 

frantically vaccinating cattle and 

sheep against   bluetongue  this week, 

before the biting flies that carry the 

virus launch this year’s outbreak. 

Zookeepers are vaccinating their 

animals too, with some unlikely help: 

big, Mexican bloodsucking bugs.

All ruminants are susceptible to 

bluetongue, and it can kill them. The 

African BTV8 strain, which suddenly 

appeared in 2006 in Belgium and 

spread across most of north-west 

Europe last year, is especially 

virulent. A yak in a Belgian zoo died 

during last summer’s outbreak.

This year, a   BTV8 vaccine  is 

available, but it was designed for 

sheep and cattle. “We don’t know 

what dosage will cause immunity 

in a camel,” says Tim Bouts, chief vet 

for the London and Whipsnade zoos 

in the UK. Worse, the vaccine was 

tested using an injection under the 

skin. Semi-wild animals roaming 

free in large enclosures must be 

vaccinated by a dart to a muscle, 

which can affect dosage.

A blood sample taken weeks after 

vaccination will reveal whether the 

animal is immune, but using a needle 

requires the animal to be sedated. 

This can be dangerous, particularly 

in species such as giraffes, as they 

are hypersensitive to anaesthetic.

Enter the  Mexican kissing bug,   a 

centimetre-long monster which can 

painlessly suck 3 millilitres or more 

of blood from an animal. A dozen 

European zoos have started taking 

blood samples using bugs bred at 

Wuppertal Zoo in Germany, which 

pioneered the technique. Bouts now 

plans to use them to monitor the 

effect of the bluetongue vaccine. 

For calmer beasts, such as 

elephants, a jar containing several 

bugs is pressed to the skin. For 

less-approachable animals, bugs are 

released on the animal, then retrieved

when they drop off, full of blood. This 

can be delicate, says Bouts. “Once a 

hippo stepped on a full bug so we 

had to start over.”  Debora MacKenzie ●

Mexican kissing 
bugs tell all about 
bluetongue

Where the wild things 
are lies key to ageing

“Some birds, such as terns and 
kittiwakes, remain remarkably 
vigorous right into old age. 
Mammals don’t age that way”
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IN CLOSE-UP, they look like 
something out of a 1950s 
B-movie. Colonies of fossilised 
creatures, dubbed “hairy blobs”, 
have been discovered in one of the 
harshest environments on Earth. 
The find may turn out to be 
crucial for spotting signs of 
extraterrestrial life in rocks 
on other planets.

Kathleen Benison, a geologist 
at Central Michigan University, 
Mount Pleasant, led a team that 
studied the sediments formed 
by acidic and very salty lakes in 
modern day Western Australia, 
and those deposited around 
250 million years ago in North 
Dakota. It is very difficult to 
survive in such a tough 
environments and few signs 
of life have ever been found in 
these sorts of lakes.

Inside the halite and gypsum 
“evaporite” minerals, which form 
as the lake waters dry up, Benison 
and colleagues found previously 
unknown fossilised blobs at both 
the modern and ancient sites, 
ranging in size from 0.05 to 

1.5 millimetres. They were made 
up of a mix of inorganic crystals 
and “hairs” stuck together in a 
mass (pictured). They named 
them hairy blobs.

The team argues that each 
hair was in fact a separate 
microorganism because the hair 
fossils are made of disordered 
graphite which, unlike inorganic 
graphite, has irregular layers that 
suggest it was once a live organism.

Many of the hairs are coated 
with crystals of gypsum, a calcium 
sulphate mineral. This link with 
gypsum suggests that the 
microorganisms were fuelled by 
chemical interactions with sulphur 
in the acidic water –  which helped 
the gypsum to form.

The team also found previously 
undescribed microorganisms in 
the lake water, which they say 
may be the cells that end up as 
fossilised hairs (Astrobiology,
DOI: 10.1089/ast.2006.0034).

Conditions in acidic saline 
lakes such as those studied by the 
team are thought to be similar to 
those on ancient Mars. The many 
probes currently exploring the 
Red Planet have discovered that 

Martian seas and lakes, such as 
those once found at Meridiani 
Planum, were strikingly similar in 
terms of acidity, salinity and the 
minerals and sediments present.

Benison says the hairy blobs 
from the Permian halite seem 
well preserved. “This argues for 
long-term preservation of 
microfossils in halite elsewhere, 
perhaps even on Mars.” Had the 
organisms lived on Mars, she 
says, the inorganic minerals 
surrounding them would have 
acted as protection from the 

ultraviolet radiation there. 
André Brack, an astrobiologist 

at CNRS, the French National Centre 
for Scientific Research, says the 
work “shows life can be preserved 
for long periods of time from an 
acidic medium, just like the 
Martian oceans”. 

However, he adds that to be 
certain that the blobs are indeed 
evidence of life, further tests are 
needed, such as those to examine 
whether the carbon isotope ratio 
in the graphite matches the 
signature for life.  ●

Hairy blobs found 
in an acidic hell
LEWIS DARTNELL
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THE cheques are in the post. Last 

month, the US government began 

mailing tax rebates to over 130 million 

households. The payments, many 

worth hundreds of dollars, are 

designed to get consumers spending 

and breathe new life into the country’s

stagnating economy.

But the plan is unlikely to have 

much impact, according to two 

economists. Their research suggests 

that people are much more likely 

to spend such rebates if they are 

divided into monthly payments 

rather than given as a lump sum. 

To test the effectiveness of the 

government’s “economic stimulus 

payments”, Valrie Chambers and 

Marilyn Spencer at Texas A&M 

University, Corpus Christi, asked 

140 students how they would spend 

various sums of money. Students 

offered a one-off rebate of $600 – 

the maximum payment to individuals 

without children under the stimulus 

plans – said they would spend just 

$113 on average. In contrast, students 

receiving 12 payments of $50 said 

they would spend around $420 

(Journal of Economic Psychology, 

DOI: 10.1016/j.joep.2008.04.001).

Chambers suggests this is because 

people find it harder to keep track 

of smaller payments and just add 

them to their monthly budget. “The 

government thinks that $100 a month 

is the same as $1200 once a year,” she 

says. “That’s true mathematically, 

but not behaviourally.” She plans to 

track how people spend the rebates. 

A US Treasury spokesperson says 

the payments were sent out in 

a single chunk because the goal 

is to get the money into the hands 

of consumers as quickly as possible. 

The strategy of providing rebates 

to stimulate the economy has been 

criticised before. One study suggested 

that people are far more likely to 

spend the money rather than save it 

if it was called a bonus not a rebate.

Research from previous rebate 

seasons has also yielded mixed 

results. A 2001 survey of US taxpayers 

waiting for rebates found that 

three-quarters planned to save the 

money. Another study confirmed that 

many people initially used the money 

to pay off credit card debt. However, 

further studies have suggested that 

two-thirds of the 2001 money was 

spent in the three months after it 

was received.  Jim Giles  ●

People of America:
spend more of 
your money!

“The government thinks $100 
a month is the same as $1200 a 
year. That’s true mathematically, 
but not behaviourally”

–Do they have cousins on Mars?–
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PLUTO’s dazzling red stands in 
sharp contrast to the greys of its 
three moons Hydra, Nix and 
Charon. The moons’ similarity was 
thought to be because the trio were
created at the same time from the 
same material in a massive smash 
in the early solar system. 

Now Alan Stern at the Lunar 
and Planetary Institute in 
Houston, Texas, has another idea: 
two of the moons, Nix and Hydra 

are spray-painting Pluto and 
Charon with their dust.

Stern reckons that debris from 
the surrounding Kuiper belt – left 
over from the solar system’s 
formation – is colliding with Pluto 
and its moons and throwing up 
loose material. Because Charon 
and Pluto are bigger, their gravity 
prevents that material from 
escaping,  but it spews out from Nix
and Hydra, coating the surfaces of 

Charon and Pluto with a layer of 
material a few centimetres thick. 
The reason we can’t see the dust 
on Pluto is that its thin nitrogen 
atmosphere regularly forms a 
fresh frost,  covering up the debris 
and maintaining its red sheen, 
says Stern. 

The debris should eventually 
make Charon look more like the 
other two moons – a slightly 
brighter, subtly different grey – 
a change which could be observed 
when NASA’s New Horizons 
spacecraft flies by in 2015. 

…and Pluto’s moons leave graffiti too

THE gender gap in maths ability 
disappears in more sexually equal 
societies, suggesting that boys’ 
knack for algebra is more nurture 
than nature. 

Paola Sapienza at Northwestern 
University in Evanston, Illinois, 
and her colleagues compared test 
scores from a survey of 276,165 
teenagers in 40 countries with 
measures of gender equality in 
each country, including the 
percentage of women who are 
educated and working.

Boys outscored girls in maths 
in most countries. The margin 
was largest in highly unequal 
societies, such as Turkey. But in 
countries with the greatest gender 
equality, such as Norway and 
Sweden, girls and boys performed 
nearly identically (Science, vol 
320, p 1164).

Equality makes 
maths a girl thing 

NO ONE would want it to run in 
their family, but if you’re unlucky 
enough to develop colon cancer, 
your odds of recovering are 
higher if a relative has the disease.

A team led by Jennifer Chan 
at the Dana-Farber Cancer 
Institute in Boston tracked 
around 1000 people with colon 
cancer at the same stage who had 
chemotherapy between 1999 and 
2001. In 30 per cent of those with 
parents or siblings who’d had 
colon or rectal cancer, the disease 
came back. The recurrence rate 
for patients without a close family 
history was 40 per cent. The effect 
was greater among those who 
had more relatives with cancer 
(Journal of the American Medical 
Association, vol 299, p 2515).

The team suggests that genes  
enhancing chemotherapy may be 
inherited with those that make 
cancer more likely. If they can 
identify them, the same proteins 
might be used to improve 
chemotherapy for everyone.

Cancer protects

ICEBERGS often etch out messages on the shallow ocean 
floor. Now a newly discovered set of scratches suggests 
bergs from the icy north drifted further south than we 
thought after the last ice age.

The meltdown of North American ice sheets about 15,000 
years ago released a flotilla of icebergs into the Atlantic.
Gouges left by bergs on the ocean bed have previously been 
found off New Jersey, close to the southernmost edge of 
the ice sheet, but it had been thought that looping currents 
would have stopped them drifting much farther south.

Now Jenna Hill of Coastal Carolina University in Conway, 
South Carolina, has found similar gouges off the coast of 
South Carolina, suggesting icebergs drifted as much as 
1000 kilometres beyond the edge of the ice. The gouges are 
several metres deep, 10 to 100 metres wide and more than 
10 kilometres long (Geology, vol 36, p 447). 

Today, the Gulf Stream keeps the region warm, moist and 
subtropical; frosts are rare and palm trees grow. Whether 
the climate was already like this 15,000 years ago is uncertain, 
Hill says. At that time the warm current may have left North 
America’s east coast further south before beginning its path 
across the Atlantic, because a lower sea level would have 
exposed land that steered it away. This would have allowed 
bergs to float down from the north on cold coastal currents.

Seabed graffiti shows icebergs 
got a taste of the tropics...
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DEBRIS-gobbling immune cells 
have been lured into the brains of 
mice to gorge on the plaques that 
cause Alzheimer’s disease.

Richard Flavell at Yale 
University and colleagues created 
transgenic mice predisposed 
to develop brain plaques, and 
doubly transgenic mice that 
also had a gene that blocks TGF-
beta, a chemical used by the 
immune system. 

The researchers expected the 
second set to fare worse than 
the first. But to their surprise, 
the doubly transgenic mice 
performed better on various 
mazes when they were 18 months 
old and had up to 90 per cent 
fewer plaques in their brains 
(Nature Medicine, DOI: 10.1038/
nm1781). It’s not clear why, but 
it seems that blocking TGF-beta 
allowed macrophages – immune 
cells that digest unwanted 
materials – to get across the 
blood-brain barrier into the 
brain, where they feasted on the 
plaques. “It was like a vacuum 
cleaner,” says Flavell.

It’s not known what effect a 
TGF-beta blocker would have on 
humans with Alzheimer’s. “To 
reverse the decline would be an 
improvement,” adds Flavell. 

Immune cells 
feast on plaques

KIN selection – the idea that 
individuals get their genes passed 
along by assisting close relatives 
to reproduce – helped solve one 
of evolution’s trickiest puzzles: 
altruism. Eusocial insects, including 
some bees, wasps and ants, are an 
extreme example, where sterile 
workers have sacrificed their own 
reproduction to help rear the 
queen’s offspring.

Yet this bedrock of theory was 
recently shaken when Harvard 
University evolutionary biologist 
Edward O. Wilson claimed altruism 
evolved because it benefits groups, 

rather than genes. For such “group 
selection” to take place, he argued, 
animals don’t need to be closely 
related, they just need to stick 
together and cooperate. Close 
relatedness then follows. 

Now a team led by William 
Hughes of Leeds University, UK, 
claims to have falsified Wilson’s 
predictions, showing that genetic 
relatedness is a key to evolving 
eusociality in the first place. 

Hughes and colleagues 
reconstructed the mating systems 
of the solitary ancestors of 
267 eusocial bees, wasps and 

ants, labelling each as either 
monandrous – where females mate 
with one male, leading to high levels 
of genetic relatedness within the 
colony – or polyandrous, where 
females pick a number of mates, 
yielding high levels of genetic 
variability. They found the mating 
system at the origin of each 
lineage of eusocial insects was 
monandry (Science, vol 320, p 1213). 

“Wilson predicted that 
high relatedness evolves after 
eusociality. We show that it is 
ancestral. It’s pretty cut and dry, 
really,” says Hughes.

Altruism needs ‘selfish genes’ after all

LOVE or hate ’em, it seems the humble 
rat may have helped archaeologists 
settle the long-standing debate over 
when people first arrived in New 
Zealand, thanks to a carbon-dating 
study of their remains and the seeds 
they feasted on. 

Human remains, patterns of 
deforestation, fossil records of 
animal extinctions and Maori oral 
history all suggest the islands were 
colonised in the late 13th century. 
Yet evidence from charcoal fires puts 
the arrival of humans as far back as 
2000 years ago. A previous study of 
bones from rats – which Polynesian 
settlers brought with them as a 
food source – ties in with this: 
they were dated as early as 200 BC. 

To resolve the conflict, a team 
led by Janet Wilmshurst at Landcare 
Research in Lincoln, New Zealand, 
returned to the original rat sites 
and collected fresh bone samples. 
The team used a new technique 
which removed contamination, and 
then used carbon dating to show the 
oldest rats lived in the early 14th 
century (Proceedings of the National 
Academy of Sciences, DOI: 10.1073/
pnas.0801507105). Wilmshurst 
suggests the previous technique may 
have failed to remove old carbon 
from the bones. 

To further bolster their timeline, 
the team also dated seeds from 
sites around the country to between 
100 and 3000 years old. Only nuts less 
than 780 years old showed telltale 
signs of rat tooth marks.

When did first New 
Zealanders arrive?

A DRUG that prevents seizures might 
help wean alcoholics off the bottle. 
Gabapentin was developed to treat 
epilepsy, but has now reduced 
drinking in alcohol-dependent rats.

A team led by Marisa Roberto at 
The Scripps Research Institute (TSRI) 
in La Jolla, California, injected 
gabapentin into the rats and saw a 
dramatic reduction in their voluntary 
alcohol consumption (  The Journal 
of Neuroscience, vol 28, p 5762 ). The 
drug had no apparent effect on 
normal rats.

Previous studies have shown that 
gabapentin helps relieve withdrawal 

symptoms in human alcoholics who 
have given up drinking. This makes 
sense, as the drug mimics the action 
of a neurotransmitter called GABA, 
which affects the feelings of anxiety 
that can drive cravings for alcohol. 
But these new results suggest 
gabapentin’s effect on anxiety-related 
brain circuits may also help drinkers 
who are trying to break the habit. 

Another epilepsy drug, called 
topiramate, has previously   shown 
promise in cutting problem drinking . 
Given alcohol’s widespread effects 
in the brain, combinations of drugs 
working on different brain regions 
may ultimately be needed, says 
Roberto. TSRI is now running a trial to 
see whether gabapentin can improve 
alcoholics’ chances of quitting.

Epilepsy drug may 
help alcoholics quit
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Comment and analysis–

TO WHAT extent are young people 
experimenting with sex and drugs? 
For kids in the US, we’ll know this 
week. Every two years, some 14,000 
teens fill in a questionnaire on various 
risky behaviours, and the results from 
2007 are now ready for public scrutiny. 

This snapshot of the vices of 
America’s teens comes from the   Youth 
Risk Behavior Surveillance System 
(YRBSS) . Recent trends are mostly 
encouraging, with kids reporting falling 
use of alcohol, tobacco and illegal drugs, 
and that they are becoming less likely 
to have sex. Yet according to Gavan 
Fitzsimons, a psychologist at Duke 
University in Durham, North Carolina, 
those who take part in such surveys may 
later pay a price for their participation. 
Merely responding to questions about 
risky behaviours can increase the 
likelihood that they will indulge in 
future, he claims in the Journal of 
Consumer Psychology (vol 18, p 82). 

The YRBSS is one of several similar 
surveys worldwide.   The European 
School Survey Project on Alcohol and 
Other Drugs , for instance, canvasses 
some 100,000 16-year-olds every four 
years. If they are affected as Fitzsimons 
claims, it would be a serious concern. 

Asking people questions about their 
intentions is known to make them more 
likely to make purchases or indulge in
desirable behaviours such as voting. 
Fitzsimons bases his controversial 
warning about similar effects with 
risky behaviours on studies from his 
own lab. In 2006, his team claimed that 
asking about future drug use increases 
subsequent drug-taking. Students 
asked how many times they would use 
illegal drugs in the coming two months 
subsequently said they did so an 
average of 2.8 times, compared with an 
average of once among a control group 
(Social Influence, vol 1, p 117).

Fitzsimons has obtained similar 
results after asking questions about 
drinking, and watching TV rather than 
studying. These studies all relied on 
students’ own reports of what they had 
done – which might not be accurate. So 

Fitzsimons also asked students about 
missing classes, and then monitored 
their actual attendance; this was also 
less than in a control group (  Journal 
of Consumer Research, vol 34, p 22 ).

Given these results, Fitzsimons 
suggests that those running surveys 
should take steps to limit the dangers. 
As a minimum, he argues, they should 
warn participants that survey questions 
can influence later behaviour – which 
he has shown may reduce the effect.

But does the evidence justify altering 
such large and important surveys? 
No, says Laura Kann of the US Centers 
for Disease Control and Prevention, 
who directs the YRBSS. “We don’t find 
anything that we immediately need 
to act upon,” she says. 

Jon Krosnick, an expert in survey 
methods at Stanford University in 
California, argues that Fitzsimons’s 
drug-use study was flawed. When 
Krosnick reanalysed the data using 
different tests, and excluded 
two “outliers” who reported very 
frequent drug use, the results 
were not statistically significant 

(Social Influence, vol 2, p 178).
It is certainly hard to understand 

why a simple question would exert such 
a powerful influence, given the myriad 
mentions of sex and drugs elsewhere. 
More fundamentally, Fitzsimons’s 
studies all examine the effect of asking 
about what people will do in the future, 
whereas surveys like the YRBSS ask 
about past behaviours. These are two 
very different things, argues Kann.

Maybe so, but there is little evidence 
on the effects of asking about past risky 
behaviour. The most pertinent study 
dates from 1994, when researchers 
at the University of North Carolina, 
Chapel Hill, compared four groups of 
boys who had been asked about their 
sexual behaviour different numbers of 
times. They found a small effect from 
completing one questionnaire two 
years before, with the boys reporting 
more masturbation, wet dreams and 
contact with a partner that stopped 
short of intercourse. But there was 
little evidence that multiple surveys 
increased the effect (  Archives of Sexual 
Behavior, vol 23, p 41 ). 

This study used data collected for 
other projects, so there may have been 
differences between the groups of boys 
involved. What is needed to properly test 
the effects of asking about past sexual 
behaviour and drug use is a study in 
which volunteers are randomly assigned 
to experimental and control groups.

Scientists cannot react to every
scare story by immediately launching 
a study, but in this case, inaction could 
be dangerous. Survey researchers have 
a duty of care to those who volunteer to 
take part. Just imagine the anger from 
parents – not to mention lawsuits – if 
it turns out that Fitzsimons is right. 

What’s more, research into 
drug use and sexual behaviour is 
notoriously susceptible to political 
interference. Most recently,   the current 
US administration stands accused  of 
distorting and suppressing science to 
support its abstinence-centred approach 
to reproductive health. To leave 
untested the suggestion that surveys 
about sex and drugs can be harmful 
could give ammunition to those who 
want to base policies on moral agendas, 
rather than scientific evidence, and 
ultimately undermine public health.  ●

Peter Aldhous is bureau chief of 

New Scientist’s San Francisco office

Sex, drugs and surveys

“Research into 
drug use and 
sexual behaviour 
is notoriously 
susceptible to 
interference“

Can filling in a questionnaire prime you for a life of vice? It seems unlikely, 
says Peter Aldhous, but it is time to put this idea to the test
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Letters–

So what is science?
From Robbie Walker
Robert Matthews’s examination 
of Karl Popper’s criterion that 
scientific hypotheses are defined 
by their falsifiability, and of 
alternatives like Bayesian 
probability, provides an 
illuminating view for modern 
physics (  10 May, p 44 ). Particularly 
at very large and very small scales, 
physics sometimes lacks the 
comfortingly straightforward 
Newtonian cause and effect that is 
so easily verified experimentally.

Often, vast numbers of 
observations and sophisticated 
statistical analysis, more at home 
in the biological sciences, are 
required. Falsifiability does not 
sit so comfortably within such 
complex analyses.

A more speculative approach 
is encouraged by Bayesian 
analysis, but there are dangers. 
Recent descriptions of the 
universe have meant invoking 
multidimensional and even
multi-universe views, and exotic 
substances such as dark matter 
and dark energy. Unfortunately, 
these concepts sometimes appear 
to resemble older distractions 
such as phlogiston, that strange 
substance chemists invoked to 
explain weight loss during 
combustion processes.

Neither Popper nor Bayes can 
claim to have all the answers. 
Beyond science, there is also the 
human aspect. Competition for 
research positions is extremely 
fierce, and employment selection 
criteria may well have more to do 
with survival of the current 
paradigm than scientific logic.
London, UK

From Christoph Bluth
Robert Matthews’s article seems 
to show that some scientists 
do not have a proper grasp of 
the principle of falsifiability. 
A theory (or a statement) is not 
falsifiable if it is compatible 
with all conceivable empirical 
evidence. Scientists are confusing 
“falsifiability in principle” with 
“falsifiability in practice”. There 
are many scientific predictions 

which cannot be tested because 
we currently lack the means to do 
so – but can be tested in principle, 
and therefore satisfy the criterion 
of falsifiability. The example that 
Lawrence Krauss gave Matthews, 
of Einstein’s prediction that 
gravitational distortion of light 
produces a bright ring around a 
star, was falsifiable in principle.

Much of the confusion in this 
article has to do with semantics – 
the meanings of “science” and 
“theory”. A more rigorous 
conceptual analysis shows that 
falsifiability remains central to 
any propositions about the 
“real world”.
Bradford, West Yorkshire, UK

From Miles Rzechowicz
Max Tegmark’s contention that it 
is “a fallacy” to say the multiverse 
theory is unfalsifiable, because 
the theories  it is built upon are 
falsifiable, demonstrates his lack 
of understanding of the 
philosophy of falsifiability.

What if we never falsify 
quantum theory? Does that mean 
that the multiverse must exist?

Of course not. If quantum 
mechanics stands, the multiverse 
may still be a complete fiction, 
but cannot be proven so because 
it cannot be falsified. This is 
part of what makes much of 
cosmology unscientific.
Hamilton Hill, Western Australia

Carbon tax where?
From Derek Bolton
Harro Drexler takes it as read that 
a carbon tax should be applied at 
the point where the fossil fuels 

are extracted (  17 May, p 22 ). This 
is far from clear.

What if the fuel is not used to 
produce carbon dioxide but, say, 
plastics which may be recycled 
indefinitely? What about non-
fossil fuels? Wooden furniture 
may be burned when no longer 
wanted, so should all wood 
products incur the tax?

It does seem more natural to 
take the release of CO2 into the 
environment as the taxable event, 
though I admit carbon capture 
produces a grey area.

There are also international 
considerations. It would be 
essential that the country that 
collects the tax is the one that 
deducts correspondingly from 
its emissions allowance under 
international treaty.
Birchgrove, New South Wales, 
Australia

From Phil Nicholson
I agree entirely with Harro 
Drexler: instead of dodgy carbon
trading, emissions should be 
taxed at source.

This is such a simple, 
obvious and effective solution, 
working on the existing principle 
that “the polluter must pay”, that 
it makes you wonder whether 
carbon trading was designed to 
get around, rather than to solve, 
the problem.

Calculating the necessary tax 
is not rocket science, and anyway 
most of the hard work has already 
been done. The UK Treasury’s 
  Stern review on the economics of 
climate change  estimates that the 
cost to the environment when 
everything is considered – crop 
failure, floods, fires, premature 
death due to heat, and so on – 
comes to around €85 per tonne 
of carbon dioxide emitted.

So coal-fired power stations 
should be charged €0.11 or around 
8 pence per kilowatt-hour of 
electricity. If emissions during 
opencast extraction of coal 
were also taken into account the 
tax rate would be greater. The 
claim that coal power is cheap 
is only valid when ignoring 
the environment.
Glasgow, UK

Let’s make a deity 
From David Tollerton
I very much enjoyed Stuart 
Kauffman’s article and 
sympathised with his expression 
of a need to “build a sense of the 
sacred that encompasses all life 
and the planet itself” (  10 May, 
p 52 ). He describes his project as “a 
reinvention of ‘God’ ”, but his ideas 
already have a name: pantheism.
Bristol, UK

From Steve Welch
While strongly agreeing with 
Stuart Kauffman on the 
importance of combining both 
Einstein and Shakespeare in our 
world view, and that nature, by 
itself, commands our unbridled 
awe, I believe his substitution of 

the word “God” for nature is 
wrong-headed. It brings with 
it a huge baggage of mysticism, 
supernaturalism, deliberately 
convoluted thinking and 
imprecise definitions. Worse, it 
seems his only reason for doing 
so is one of appeasement. Sing of 
the splendour and creativity of 
the universe by all – and every – 
means, but let’s persuade without 
losing our reason.
Folkestone, Kent, UK

Cosmetic advertising
From Christopher Flower, 
  Cosmetic, Toiletry & Perfumery 
Association 
Had I been able to comment on 
Richard Weller’s article on the 
classification of cosmetics (  3 May, 
p 18 ) before it was published, 
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I may have been able to forestall 
some misunderstandings.

It is true that cosmetics 
companies employ extremely 
competent scientists who 
perform high-quality research. 
Much of that research is 
published in peer-reviewed 
scientific journals but, as with 
medicines, when it comes to 
studies on finished products, 
journal editors are reluctant to 
provide what they see as scientific 
endorsement for a commercial 
product – in other words, free 
advertising. Of course, companies 
would love to have their studies 
published thus, but it is rare.

Studies are nevertheless 
carried out. Legislation, in the 
European Cosmetics Directive and 
the UK Trade Descriptions Act, 
requires that claims are capable of 
substantiation. In the UK, claims 
are further scrutinised by 
  Clearcast , the body that clears all 
advertisements before broadcast, 
and the   Advertising Standards 
Authority , which covers print.

So, in spite of the implication 
in the article, claims made for 
cosmetic products must be 
truthful, legal, decent and honest, 
and this is ensured by a strict 
framework of regulations and 
guidelines. High-quality research 
underpins these claims.

Compliance with a 
requirement to substantiate 
claims of efficacy does not lead 
to the product being considered 
a medicine. The question of 
whether a product is to be 
considered a cosmetic or a 
medicine is far more complex 
than simply “if it works, it must
be a medicine”. I hope I have 
shown that cosmetic products, 
too, must work as claimed, but the 
distinction between a cosmetic 
and a medicine is more 
fundamental than just efficacy.
London, UK

Plague on your pox
From Stuart Leslie
A few years ago (  24 November 
2001, p 34 ) you published an 
article about research by Sue Scott 

and Christopher Duncan which 
theorised that the Black Death 
was not, as has been believed for 
the past hundred years or so, 
bubonic plague.

I have since found 
considerable information on the 
subject, particularly in the work 
of Samuel K. Cohn, who was 
independently doing the same 
sort of research at the same time.

That the Black Death was 
bubonic plague was an 
assumption made by Alexandre 
Yersin, who in 1894 discovered the 
bubonic plague bacillus and 
brilliantly elucidated the rat-flea-
human epidemiology of the 
disease. He was not, however, a 
historian. Descriptions of the 
symptoms and progress of the 
Black Death were entirely 
consistent for over 300 years and 
have almost no similarities with 
modern medical accounts of 
bubonic plague, apart from the 
occurrence of buboes (swollen 
lymph nodes), which are found 
in at least a dozen other not-
uncommon diseases.

I have little doubt that the 
Black Death was a viral 
haemorrhagic fever of the Ebola 
type, far more contagious and 
deadly than bubonic plague.

It is disappointing that 
you can publish an article such 
as “Welcome to Fort Plague” 
(  19 April, p 44 ), which perpetrates 
the myth that the Black Death was 
a bubonic plague, without at least 
referring to the earlier piece.
Dorrigo, New South Wales, Australia

Whale you were out
 From Jerry Langrick
Could the rise in numbers of 
inedible whales in a declining 
population (  10 May, p 41 ) be a 
predictable survival strategy? 

It would be interesting to 
discover whether “stinky whale” 
syndrome is an environmental 
response or a hereditary trait. 
That might be an opportunity 
for a genuinely useful piece 
of scientific whaling.
Market Harborough, 
Leicestershire, UK

In the bag 
From Andy Pugh
Feedback is puzzled by why 
anyone would want a duffel bag 
waterproof to a depth of 300 feet 
(  3 May ). It would be of immense 
use for holding exactly the items 
that Feedback suggests – the box 
of matches, sandwiches and 

change of underwear – for a cave-
diver, who might reach an air-
filled passage, and even need to 
camp, at an underground 
point highly inaccessible from 
their starting position. This 
inaccessibility is very much the 
point of the endeavour.
Basildon, Essex, UK

All over in a flash
From Gordon Drennan
 What’s really scary is if a “flash 
gun” made up of nothing but 
LEDs, some electronics and a 
battery – something that looks 
like a torch – can live up to the 
claims that it can “knock people 
flat” (  10 May, p 38 ).

Five minutes after it comes onto 
the market someone will figure 
out how it works, and everyone 
will know how to make one.

Every criminal will have one 
to stop police arresting them. 
Every kid will have one for “self 
defence”. Imagine what 
pranksters will do with it.

What stops a lot of wars is that 
the leaders of democracies know 
that they’ll have to justify the 
body bags containing the sons 
and daughters of voters coming 
home. So the US military is 

developing remote-controlled 
robot weapons and soldiers to 
make war politically easier. 

What stops a lot of crime is 
that it requires violence. Now 
the US government is backing 
a weapon that disables people 
without using violence – and 
so will make crime easier.

May the Lord protect us 
from idiots.
Burton, South Australia

From Adrian Bowyer,   Department 
of Mechanical Engineering, 
University of Bath 
 In tales of derring-do the grizzled 
old sergeant selflessly throws 
himself on the grenade, 
neutralising the blast and saving 
his platoon by sacrificing himself.

It was almost as selfless of 
the Department of Homeland 
Security to give $600,000 to the 
Nanohmics company to develop 
a non-lethal, incapacitating, LED 
flash grenade.

This can obviously be 
neutralised by the rather less 
extreme stratagem of throwing 
one’s coat over it. One even gets 
one’s coat back.
Bath, UK

The editor writes:
● Other measures – wearing 
tinted glasses, say, turning away 
from the light or simply closing 
your eyes – could prove just as 
effective. However, the weapons 
developers argue that these very 
actions could give security 
services a momentary advantage.

For the record

● The map with the article “Vote of no 

confidence” showed Minnesota with 32 

votes in the electoral college that selects 

a US president (  12 April, p 30 ). It has 10.
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84 Theobald’s Road, London WC1X 8NS

Fax: +44 (0) 20 7611 1280
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Technology

IT’S just 50 micrometres thick, 
shrugs off water for weeks, but 
soaks up 20 times its weight in oil.

The thirsty membrane, 
designed to clean up  the last traces 
of an oil spill, is made up of a 
spaghetti-like tangle of manganese 
oxide nanowires coated with 
silicon. The wires create a rough 
surface that traps air and repels 
water. Any oily substance in the 
water that touches the dry surface 
is sucked into the membrane 
through capillary action, says 
developer Francesco Stellacci 
of the Massachusetts Institute 
of Technology (Nature 
Nanotechnology, DOI: 10.1038/
nnano.2008.136). 

“Our material can be left in 
water for a month or two, and 
when you take it out it is still dry,” 
he says. “But if the water contains 
hydrophobic contaminants, 
they will get absorbed.” 

THIS is one biofuel that lives up 
to its green billing in more ways 
than one. It’s an emerald-green 
crude oil, produced by 
photosynthesis in algae, which 
could fuel cars, trucks and 
aircraft – without consuming 
crops that can be used as food.

“This product can go right into 
today’s oil pipeline,” claims Jason 
Pyle of Sapphire Energy in San 

3.67
The average number of clicks 
to get to any Wikipedia page 
from the site’s article on the 
UK – which puts this article 
at the “centre” of Wikipedia

Can you build a “safe” cluster bomb? 

That is the question facing military 

chiefs after a treaty banning the weapons 

was agreed by 109 countries in Dublin, 

Ireland, last week.

Cluster bombs scatter many small 

submunitions, or “bomblets”, across a 

target area. The problem is that some 

fail to explode on impact and go on to 

kill or maim civilians who encounter 

them later. 

Some major users of the weapons, 

including the US, Russia and China, did 

not sign the treaty. The US says it prefers 

a “technological fix” to ensure cluster 

weapons hurt only enemy combatants.

Indeed, some cluster bombs now include 

guidance systems to ensure they arrive 

closer to their targets, and fuses that 

make bomblets self-destruct if they 

have not exploded after hitting the 

ground. This is in line with one “fix” 

permitted by the Dublin treaty, which is 

that bomblets should either “detect and 

engage a single target” or self-destruct 

to prevent “indiscriminate area effects” 

and unexploded remnants. The US 

claims its laser-guided BLU-108 weapon 

works in this way, leaving a “clean” 

battlefield. Each bomblet features a 

timer function which makes it self-

destruct within seconds or even in mid-

air if its heat sensors do not detect that 

it is headed towards a military target.

Built-in radar is also being 

developed to make such bomblets 

self-destruct if they are not headed 

for something with the right shape. 

“We’ll have to see the actual effect,” 

says Richard Morris of the pressure 

group Landmine Action. “These things 

always have a certain failure rate.”

LETTING GO OF CLUSTER BOMBS

Diego, California, which developed 
the fuel. He says the “green crude” 
is similar in quality to naturally 
occurring crude oil. It is produced 
as a by-product of photosynthesis 
by a genetically engineered strain 
of algae, housed in tanks of 
treated waste-water and exposed 
to sunlight. The tanks can be 
placed on non-arable land.

Gasoline, diesel and jet fuel 
have already been refined from 
the green crude, and the company 
aims to produce 10,000 barrels 
per day within five years. 

Future Mars explorers may take a glorified beach ball to the Red Planet. Angstrom 

Aerospace in Uppsala, Sweden, has designed a spherical plastic rover  that inflates 

on landing with xenon gas pumped from an internal cartridge. The sphere rotates 

when a motor forces a pendulum inside to move forwards. Cameras and sensors 

inside would allow it to study areas of interest.

Are you always losing your car keys or the TV remote? Apple may have the answer. 

The firm has filed a US patent application (US20080125040) for a system that relies on 

next-generation remotes and keyring fobs containing a Bluetooth transceiver. Simply 

pair your Bluetooth mobile phone with the relevant gadget and send it a “where are 

you?” message. The gadget then bleeps or flashes until you find it. 

GIZMO

After 4 years After 10 years

50% 95%

FREE FOR (ALMOST) ALL

The winner in the forthcoming auction of US radio 

spectrum may have to offer free wireless internet 

access to most of the population within a decade

Christopher Perillo, a science teacher in Kenosha, Wisconsin, on why he is against proposals that biology students should carry out virtual dissections instead 

of cutting up real animals. Students are already allowed to opt out of dissections in 14 US states without affecting their grades (Associated Press, 31 May)

“It’s like trying to become a gardener without touching the dirt”

–Neither sown nor blown, but deadly–
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Nanoblanket 
cleans up at sea

Greetings from 
the emerald oil
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Technology

IN JANUARY, a court in Mazar-e-
Sharif, Afghanistan, sentenced a 
young journalism student to 
death. Sayed Pervez Kambaksh’s 
crime was to download and 
distribute a document about Islam 
and women’s rights to his fellow 
students at Balkh University in 
Mazar, an action that the court 
considered blasphemous. Despite 
widespread international 
condemnation, the Afghan Senate 
later passed a motion confirming 
the death sentence.

Kambaksh was caught because 
some of his fellow students 
reported him to the authorities. 
But oppressive governments 
could soon have a simple way to 
track the internet activity of their 
citizens directly, potentially 
paving the way for many more 
such cases. 

For security reasons, sensitive 
data sent over the internet, such 
as that used for online banking 
transactions, is digitally signed 
at source with a signature that 
can be traced to the user’s 
computer. This helps validate 
their identity and guard against 
fraud. The system is known as 
non-repudiation, because the 
person creating the digital 
signature can reasonably be 
assumed to be the source of the 
sensitive data and, in a fraud case, 
for example, cannot repudiate this .

If this system were to become 
the default setting for all traffic 
on a network, there would be 
nothing to stop authorities from 
tracing the source of any online 
activity, says Len Sassaman, a 
computer security researcher at 
the Catholic University of Leuven
(KUL) in Belgium. Users would 
be stripped of their anonymity 
and authorities could identify 
anyone that criticised them. 
“If countries like Afghanistan 
were to switch to a system where 
the user cannot refute any action 
they took on the internet, 
I suspect we’ll see more cases 
like Kambaksh’s,” says Sassaman.

As people in the developing world get connected, 
security and privacy are more crucial than ever

Now Sassaman and his 
colleague Meredith Patterson 
at the University of Iowa in 
Iowa City claim a prominent 
philanthropic organisation is 
inadvertently in the process of 
introducing just such a system 
across the developing world.

The One Laptop per Child 
foundation (OLPC), the brainchild 
of Nicholas Negroponte, hopes 
to provide children around the 
world with a cheap laptop, called 
the XO, and access to the internet. 
But rolling out internet-ready 
laptops to inexperienced users 
across the developing world poses 
a huge security problem, not least 
because the devices could easily 
get stolen.

To minimise this risk, the 
OLPC security team, formerly 
led by Ivan Krstić at Harvard 
University, developed the Bitfrost 
security model. Bitfrost has 
garnered praise from security
experts around the world for its 
innovations, such as its anti-theft 
system, P_THEFT. Each laptop 
automatically phones an 
anti-theft server each day, sending 
its serial number. The server 
responds with an activation lease, 
valid for the next 24 hours. Any 
laptop that has been reported 
stolen is denied activation and 
becomes a useless lump of plastic 
and metal. While this will 
discourage theft, Sassaman and 

EDUCATION, OR JUST THE LAPTOP?
Earlier this year, Nicholas Negroponte 

claimed that One Laptop per Child, the 

organisation he founded, had been acting

“like a terrorist group” and needed to 

be managed “more like Microsoft”. 

Since then, OLPC has lost some of its key 

members and all but abandoned a 

Linux operating system in favour of the 

ubiquitous Microsoft Windows XP.

Reports suggest Negroponte took the 

decision to adopt Windows after requests

from developing countries, which were 

stalling on placing orders for the XO. 

Critics argue, though, that the switch, 

coupled with the recent resignations of 

Walter Bender, president of software 

and content, and Ivan Krstić, director of 

security architecture, are signs that OLPC 

has abandoned its original mission to 

educate, and is now simply a laptop 

manufacturer. “Teaching children to use 

a proprietary system such as Windows 

does not make the world a better place, 

because it puts them under the power 

of the system’s developer,” wrote Richard 

Stallman, founder of the Free Software 

Foundation, on the foundation’s blog.

Krstić argues that a Windows 

computer is as useful an educational tool 

as one running free software, but he 

agrees that OLPC’s priorities have changed.

“I quit when Nicholas told me that 

learning was never part of the mission. 

The mission was, in his mind, always 

getting as many laptops as possible out 

there,” he wrote on his personal blog.

Patterson think there is a crucial 
element missing from the Bitfrost 
security model – personal privacy. 

Because the XO laptops will 
often be used in areas with limited 
internet connectivity, the OLPC 
team chose to use a mesh network, 
in which all XO computers in the 
region act as nodes. This means 
a message might pass through 
many XOs before it reaches its 
target, so each one is digitally 
signed to authenticate its source. 
While it is possible to use a digital 
signature that simply confirms 
the device is legitimate without 
identifying it, Bitfrost uses non-
repudiable digital signatures. 
These can be traced to a specific 
laptop and – since children must 
register their details with a central 
database on taking possession of 
their XO – an individual child. 

“If a government happens 
to be monitoring, perhaps by 
inserting itself into the network 
between two XOs, it can prove to 
the world that the communicating 
parties said what they said,” says 
Sassaman. Then, taking advantage 
of the P_THEFT system, the 
government could silence the 
user by simply denying their 
laptop a new activation key. 

Steven Murdoch, a privacy 
and security researcher at the 
University of Cambridge, says 
that Sassaman and Patterson have 
made a useful contribution to the 
Bitfrost model. “What I found 
most surprising about the Bitfrost 
specification is that it doesn’t 
appear to consider governments 
as a risk to security,” he says.

Simson Garfinkel, a former 
security consultant for OLPC, 
dismisses the claims. He says 
Bitfrost does not use the signature 
to track user activity, adding that 
the model was intensely 
scrutinised by security experts 
after it was developed .

“It’s an issue of intent versus 
possibility,” counters Sassaman. 
“They may not intend for 
the signatures to be used for 
non-repudiation, but it’s possible 
to use them for this purpose .”

That won’t be an issue, says 
Ricky Greenwald, a clinical 
psychologist and founder of the 

Beware, your 
computer may 
betray you

COLIN BARRAS
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non-XO laptops in the near 
future. “Bitfrost is a far-reaching 
design,” Bender says. “Much of it 
is of general use, and aspects of 
Bitfrost will be folded into the 
Sugar efforts.”

Sassaman welcomes this 
development. “Don’t get me 
wrong, Bitfrost is a highly 
ambitious project. It’s an 
application of lessons learned in 
software security and in that 
respect it has done a great job,” 
he says. “They just happened to 
overlook a significant issue – user 
privacy. But those problems can 
be fixed without changing the 
goals of Bitfrost.”

At the time New Scientist went 
to press, after four months of 
international pressure, the Afghan 
authorities appear to be on the 
verge of freeing Kambaksh. 
With modifications to Bitfrost, 
Sassaman and Patterson hope that,
in similar cases, at least people’s 
computers won’t betray them.  ●

Child Trauma Institute in 
Greenfield, Massachusetts. 
Governments won’t need to 
monitor the internet activity of 
5 to 10-year-olds. “Children that 
age are more likely to use their 
computer for games and 
schoolwork,” he says. It’s very 
unlikely that a child’s laptop 
would be deactivated by an 

oppressive regime, he says.
Sassaman disagrees. 

“Remember where these 
computers are being deployed,” 
he says. “We have 11-year-olds in 
some of these countries being 
drafted as child soldiers. Why 
would we not want to give them 
the ability to whistleblow?”

Furthermore, Sassaman points 
out that it is unlikely that XO 
laptops will be used by children 

alone. “The OLPC project is laying 
the groundwork for a major 
network across the Third World,” 
he says. “It’s rather short-sighted 
to think that this would be limited 
to children, or to education.” 
With rumours that an adult XO 
programme is in development, 
it is important to tackle security 
issues now, he says.

To this end, Sassaman and 
Patterson are working on a 
modified version of Bitfrost that 
will allow XO laptops to identify 
each other without eroding the 
privacy of their users. Their work 
is at a preliminary stage, but will 
be based on existing cryptographic 
techniques that cannot be used 
for non-repudiation . 

With recent changes at the 
OLPC project it remains to be seen 

how widely Bitfrost will be 
installed in the XO laptops (see 
“Education, or just the laptop?”). 
The security system was designed 
to run alongside the Linux 
operating system and the 
experimental Sugar graphical 
user interface developed for the 
project. Last month, however, 
OLPC announced that the latest 
XO laptops will run Windows XP, 
although the foundation said the 
machines will eventually be able 
to run both operating systems. 
So far, there are 1000 XOs in 
Mongolia and 8000 in Uruguay 
using Bitfrost, with thousands 
more due to be delivered this year. 
Other countries that have agreed 
to buy XOs include Peru, Libya, 
Nigeria and Rwanda. 

Meanwhile Walter Bender, the 
former president of software and 
content at the OLPC, has begun 
talks with a number of ultra-low-
cost laptop manufacturers that 
might see Sugar deployed on 
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“One Laptop per Child is laying the groundwork 
for a major network across the Third World”

–An unusual sight in Peru, but give it a few years…–
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DEVICES capable of reproducing 
themselves came one step closer 
to reality  this week as a 3D 
printer – assembled from parts 
made by an identical 3D printer – 
went on display at the 
Cheltenham Science Festival in 
the UK. The replica can in turn 
print the parts needed to build 
another copy, and so on.

Technophobes needn’t run for 
the hills just yet. The replicating 
rapid-prototyper, or “RepRap”, 
can only reproduce its plastic 
parts, not its metal or electronic 
components. And assembling it is 
an afternoon’s work for a human 
being, says Adrian Bowyer, the 
University of Bath mechanical 
engineer who launched the 
RepRap project in 2004. 

Despite these limitations, the 
demonstration represents a 
watershed for the fast-growing 

field of desktop fabrication. 
While 3D printers have become 
increasingly common, RepRap is 
the first to be able to reproduce its 
own components – and the $600 
cost of its off-the-shelf electronics 
and mechanical parts make it far 
cheaper than other fabricators. 

The machine is the product of 
about 100 people around the 
world who have been working to 
improve an initial design posted 
by Bowyer on Reprap.org. The aim 
of the open-source project is to 
create a machine that can be used 
by small communities in the 
developing world, or hobbyists 
elsewhere, to manufacture plastic 

objects of almost any shape. 
People already “run their own CD 
burners, printing presses and 
photographic laboratories”, 
Bowyer points out. “There’s no 
reason they shouldn’t run their 
own factories as well.”

RepRap builds up objects by 
laying down layers of a plastic that 
costs about $20 per kilogram. Its 
products to date range from coat 
hooks to water-filter inserts and 
children’s sandals – as well as parts 
for more RepRaps. All the parts for 
the Cheltenham replica were 
made by a RepRap owned by Vik 
Olliver, a systems analyst for 
Catalyst IT in New Zealand. 

RepRap’s versatility led Chris 
DiBona, manager of Google’s open-
source team, to call the machine 
“a China on your desktop”.  

Work will start later this year 
on a second-generation machine 
that can replicate the equivalent 
of printed-circuit boards to hold 
electronic chips. The plan is to fill 
channels in replicated plastic 
parts with an alloy that melts at 
low temperatures – inspired by a 
New Scientist article describing 
how engineer John Sargrove   cast 
zinc in Bakelite to make vacuum 
tube sockets  after the second 
world war. (New Scientist, 19 
October 2002, p 60) Jeff Hecht ●

IT’S harder than finding a needle in 

a haystack. Unusual or rare cells, such 

as those that cause the spread of 

cancer, are difficult to isolate from 

thousands of other cells in a sample.

Now a new device has been 

developed which can direct and 

focus streams of cells in a liquid, and 

even separate them out according to 

size. “We can take a stream of cells 

and focus, defocus and reflect it as 

if it’s a light beam,” says Robert 

Austin of Princeton University, who 

developed the device with colleagues 

from Princeton and Boston 

University, Massachusetts. 

The device is a silicon wafer 

studded with rows of tiny pillars 

through which a liquid containing 

particles of various sizes is made to 

flow. Due to friction, the liquid flows 

more slowly close to the pillars than 

midway between them. Small 

particles are unaffected by this, but 

those above a critical size tend to 

pass close to the pillars and are 

deflected. Using rows of pillars with 

an offset from one row to the next, 

different sizes of particle can be 

collected into streams following 

diverging paths, an effect akin to 

a prism separating a beam of white 

light into its constituent colours.

Changing the positions and sizes 

of the pillars allowed the team to create 

chips with different capabilities. By 

varying the separation of the pillars 

from just 200 nanometres to 

hundreds of micrometres , the team 

was able to separate a wide range of 

particles, including red and white 

blood cells and platelets, based 

on their size (Proceedings of the 

National Academy of Sciences,

DOI: 10.173/pnas.0712398105). 

The chip should even be able to 

separate out the contents of single 

cells, making it easier to isolate and 

sequence genes or proteins. This 

could be particularly useful when 

studying rare or abnormal cells, such 

as metastatic cancer cells.

The team have also developed 

a silicon “lens” that focuses particles 

of a certain size into a single intense 

stream. This could help isolate 

particles that occur at low 

concentrations, such as fetal blood 

cells in a mother’s bloodstream. It 

may have applications outside 

medicine, too, in areas such as water 

purification and desalination.

Jon Cooper, professor of 

bioengineering at the University 

of Glasgow, UK, thinks the device 

will prove highly versatile. “As a 

platform, it could pave the way for 

a wide variety of technologies in the 

future,” he says.  David Robson ●

“The effect is akin to a prism 
separating white light into 
its constituent colours” 

HOW TO PRINT A PRINTER

The user downloads (or designs)
a 3D computer model of each 
RepRap printer component

The free, open-source RepRap 
software translates the model into 
instructions for the printer

The 3D printer builds the component 
out of layers of cheap plastic

Once the components are ready,
the user can assemble a new printer 
using metal rods and microchips

The second RepRap is ready to make 
new components – or another 
RepRap
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Machine makes 
machines in its 
own image

The silicon chip 
that picks out 
cancer cells
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Our best theory of the early universe 
is starting to look a tad insecure. 
Could this mean we’ve got it all 
wrong, asks Michael Brooks

Inflation 
deflated



●
SOMETIMES cosmology talks can 

be exciting – riveting even. Take, for 

instance, the occasion when a young 

graduate student called Alan Guth heard all 

about the serious problems with the big bang 

theory. It was so provocative and stimulating 

it led Guth, now a professor at the Massachusetts 

Institute of Technology, to make one of the 

most audacious suggestions in science. 

Guth’s idea is called inflation and it 

suggested that the major problems in 

cosmology could be solved if the universe had 

blown up like a balloon, inflating faster than 

the speed of light in the moments after its birth.

The lecture that inspired Guth was more 

than 25 years ago and the idea of inflation is 

still king in cosmology. How ironic, then, that 

the talk now threatening to dethrone inflation 

was such a snoozefest. “It was the most boring 

talk you’ve ever heard,” says   Benjamin 

Wandelt , a cosmologist at the University 

of Illinois, Urbana-Champaign. 

And Wandelt should know – he was doing 

the talking. Speaking at a conference on   the 

first moments of the universe , held last 

December in Cambridge, UK, he described 

how satellite measurements of the cosmic 

microwave background radiation (CMB), the 

echo of the big bang, seem to contradict the 

predictions of inflation. Wandelt claims his 

analysis puts inflation to its most precise test 

yet – and that the theory seems to have failed.

Most physicists find this hard to swallow, 

so to get anyone to even think about accepting 

his analysis Wandelt had to spend his allotted 

hour refuting a seemingly endless litany of 

possible flaws. That’s why his talk was so dull. 

“I had to examine effect after effect after 

effect,” he says. It was worth the effort, though. 

Wandelt’s analysis was published last month 

in the prestigious journal Physical Review 

Letters (  vol 100, p 181301 ), an outcome that will 

surprise anyone who thought inflation was 

ironclad. It is, in fact, one of a number of recent 

setbacks for inflation, which is starting to look 

a little vulnerable. 

Inflation is arguably the most important 

theoretical idea in cosmology since the big 

bang – and it has been successful too, within 

its limits ( New Scientist, 3 March 2007, p 33). 

It explains why the universe is essentially flat, 

despite Einstein showing us that space-time 

curves, and why the temperature at opposite 

horizons of the universe is almost identical, 

even though heat should not have had time 

to spread that far. Inflation even explains how 

stars and galaxies formed from the quantum 

jitters present after the big bang.

But it has its flaky side, too. Michael Turner 

at the University of Chicago compares it to a 

patchwork of duct tape repairs. “It might last 

for 10 years, but it won’t last for ever,” he says. 

There are also big questions inflation doesn’t 

answer. And it is still no more than a paradigm; 

an idea in search of a solid foundation. So is it 

time to call off the search and move on?

The first reason to doubt inflation’s 

majesty is not a positive result, but the lack 

of one. The rush of inflation would have likely 

created gravitational waves, patterns of 

distortion in the space-time fabric of the 

primordial universe. Detecting them would 

mean inflation is very hard to dismiss. So far, 

though, we haven’t – and this may soon 

become a difficult issue for inflation’s 

supporters, according to Paul Steinhardt of 

Princeton University in New Jersey, one of the 

original architects of the theory.

The classic map of the CMB is a chart of the 

way its temperature fluctuates as you look at 

different points around the sky. But the CMB 

has another subtle property: it is polarised, 

meaning that its electric and magnetic fields 

point in particular directions as you look 

across the sky. This polarisation arose from 

the way in which radiation bounced off free 

electrons that filled the early universe. 

Primordial gravitational waves should have 

left their mark on the CMB, too. As they 

rushed through the universe, they would have 

stretched and squeezed space-time and, in 

turn, the wavelength of the radiation in the 

inflating cosmos. These wavelength variations 

would affect the way the radiation scattered 

from the electrons, leaving it with a distinct 

pattern of polarisation.

Trouble is, this predicted polarisation 

signal is much weaker than the temperature 

fluctuations – anything from 40 per cent 

down to just 5 per cent as strong – and this 

makes it difficult to measure. Over the last 

few years, the sensitivity of the experiments 

looking for this signature has been steadily 

improving, allowing us to move down that 

percentage scale. The signature wasn’t there 

when we could have seen a 40 per cent signal, 

and it wasn’t there when measurements 

improved enough to detect polarisation at 

20 per cent. “We are already in the middle of the 

interesting region,” Steinhardt says. Yet so far 

we have found no sign of gravitational waves. 

This does not in itself disprove inflation. 

For starters, a significant minority of 

physicists believe gravitational waves are not 

an inescapable product of inflation. And it 

may be that our equipment is not yet sensitive 

enough, or that the signal is, in fact, 

unexpectedly small. 

Ongoing searches for the CMB gravitational 

wave signal, in particular by the   BICEP telescope  

at the South Pole, will ultimately decide. “If 

the gravitational wave imprint on polarisation 

is the ‘smoking gun’ of inflation, then BICEP’s 

evidence will be crucial to our understanding 

of the inflationary universe,” says Brian 

Keating, the project leader, who is based 

at the University of California, San Diego. ST
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“History may recast Wandelt’s talk as 
one of the seminal moments in science, 
a brilliant new cosmological insight”



distorted the temperature distribution 

is, compared to the bell-shaped curve. For 

the simplest inflation models, fNL should be 

between 0 and 1. Wandelt’s analysis of the 

radiation puts fNL somewhere between 

50 and 80. For inflation, that’s a problem.

There is a get-out, though. Wandelt’s 

analysis is not yet statistically significant 

enough for him to be able to claim that he has 

detected non-gaussianity. His error bars are 

too big: in physics parlance he has a 2.8 sigma 

result, or better than 99 cent chance that the 

result is trustworthy and replicable. He’d need 

something like 5 sigma, or 99.99995 per cent, 

before anyone is sure the non-gaussianity 

cannot be dismissed. 

His paper in Physical Review Letters 

claims “evidence for” non-gaussianity, not a 

“detection of”, and Steinhardt thinks this is 

pitching it about right. Wandelt’s result still 

has to be taken with a huge pinch of salt, he 

says. Turner calls it “very tentative”. 

It may not stay like that for long, though. 

“Detection may not be that far away,” 

Steinhardt says. “There are many analyses 

occurring around the world that may yield 

weaker or stronger results.” 

If Wandelt’s evidence is strengthened and 

turns into a detection, what would that mean? 

“It would mean that the models of inflation 

that you’re beginning to find in the cosmology 

textbooks are wrong – or at least that they are 

too simple,” says Wands. “You’d need a different 

kind of model.” That might be a little upsetting 

for the authors, as the ink in the textbooks is 

barely dry, but inflation’s inclusion in them 

might have been a little premature anyway. 

“Inflation has much of the truth, but it may 

need significant modification,” Turner says. 

One of the problems is the idea’s flexibility. 

Inflation is now widely considered to be an 

ongoing process, with universes blowing up 

out of other universes. This “eternal inflation” 

gives us an infinity of possible universes to 

explore in our theories, each with different 

properties that would give different 

observations. This troubles Turner. “There 

are all kinds of conceptual problems with 

trying to do the measurements,” he says 

(New Scientist, 18 August 2007, p 26 ).

Then there is the lack of any solid scientific 

idea for why or how inflation might have 

happened. “The number one challenge is 

to find a specific model for inflation that is 

rooted in fundamental physics,” Turner says. 

If no such model can be found, we may have 

to go deeper and look for something that will 

replace inflation altogether. “The distance 

between looking for the right model of 

inflation and finding something better 

might not be that far,” he says. 

It is a view that Wandelt thinks his result 

can only strengthen: as it stands, he reckons 

as many hot spots as cold spots. Wandelt’s 

analysis suggests this is not the case. “He 

claims that the distribution is skewed to have 

more cold spots,” says cosmologist David 

Wands at the University of Portsmouth, UK.

This skewing, known as “non-gaussianity”, 

is a truly tiny effect . “The temperature 

variations are of the order 1 in 100,000,” 

Wands says, and Wandelt was looking at 

“variations within those variations”.

As small as the effect might be, non-

gaussianity is a big deal. The important 

measure of non-gaussianity is known to 

cosmologists as fNL and it quantifies how 

BICEP has completed two of its three years of 

observation, and is performing in line with 

expectations, Keating says. So we may not 

have too long to wait for significant news 

on the gravitational wave signature.

In the meantime, Wandelt’s very boring 

talk, which focuses on a rather esoteric 

characteristic of the radiation, has given 

inflation’s supporters a whole new reason to 

bite their nails. It relates to the temperature 

fluctuations across the sky, whose magnitude 

should, according to inflation, be distributed 

according a bell-shaped, gaussian curve. 

Crucially, inflation says there should be 
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“Inflation’s inclusion in the latest 
cosmology textbooks may have 
been a little premature”

ST
ER

EO
GR

AP
H

IC



inflation is effectively falsified. Although the 

theory solves some problems with the big 

bang, it has yet to pass any stringent test. The 

best results only fit inflation’s prediction to 

within a couple of percentage points, putting 

them some way behind Wandelt’s analysis.

That’s the situation for the simple versions 

of inflation, at any rate. In these versions, a 

single quantum field is used to describe 

matter in the extreme conditions just after 

the big bang, and it is random fluctuations in 

this quantum field that should lead to an 

uncomplicated gaussian signature being 

imprinted into the CMB. It’s rather like 

throwing a single pebble into a pond: it makes 

a nice, simple circular pattern of ripples. 

Recycled universe

There are, however, more complex scenarios. 

Throw two or more pebbles in, and the ripples 

are more complex. Similarly, a non-gaussian 

signature in the CMB requires that there was 

more than one field in the universe during 

those crucial early moments. Though possible, 

this is a major departure from the simple 

scenario that most cosmologists feel provides 

the most pleasing explanation for inflation. 

Wands doesn’t see this complication as a 

problem, though. “It’s not that inflation has 

to be thrown out,” he says. “You can have 

different fields doing different jobs.” In 

2001, working with David Lyth at the University 

of Lancaster, UK, Wands produced just such 

a variant of inflation. It produces a non-

gaussianity very similar to that which Wandelt 

claims to have seen, while still solving the 

universe’s horizon and flatness problems. 

Wands is untroubled by the idea that 

simple has to be better. “In the absence of 

knowing what the model is, we should have an 

open mind about how it happened,” he says. 

“We should investigate different possibilities – 

as long as they are possibilities you can test.” 

Turner is less keen on endless fiddling with 

inflation. “Perhaps, instead of trying to tweak 

it, maybe we should be looking for a grander 

paradigm,” he says.

Steinhardt certainly thinks we should look 

much harder at alternatives. He is now the 

prime mover behind inflation’s biggest 

competitor, the   cyclic universe model . Here 

the cosmos goes through phases of expansion, 

contraction and rebirth. And because in cyclic 

models space-time doesn’t undergo the same 

rapid expansion seen in inflation, they predict 

an absence of primordial gravitational waves. 

Cyclic models also predict fNL will be at least 

100 times the inflationary value, putting it in 

the ballpark of the value Wandelt is claiming. 

It is too early to say that simple inflation 

is definitely on the skids. It could yet be 

redeemed if satellite experiments find the 

gravitational wave signature in the CMB. 

Measurements sensitive enough to tie this 

down will arrive within five years, Steinhardt 

reckons. Any sight of gravitational waves would 

destroy the cyclic universe idea at a stroke.

Within the same timescale, a spacecraft to 

be launched later this year will tie down the 

non-gaussianity that Wandelt claims to have 

found. The European Space Agency’s   Planck

satellite  will reduce Wandelt’s error bars to the 

point where we know whether the cosmology

textbooks really do need a rewrite. “If fNL is in 

the region of 50 to 80, Planck will see it. It will 

be completely unambiguous,” Wandelt says. It 

is also entirely possible that Planck will make 

Wandelt’s results disappear. “There have been 

plenty of cases where a 3 sigma result turned 

out not to be correct,” Turner points out.

Whichever way it goes, there’s a lot we are 

about to learn. “The next five years are going 

to be very exciting,” Wandelt says. Perhaps the 

most stimulating of the possibilities is that we 

may see gravitational waves plus a significant 

amount of non-gaussianity. That will leave the 

cyclic models dead and inflation struggling to 

stay alive. Once again we’d be saddled with the 

original problems of the big bang. 

Why would this be good news? Because 

we might then be forced go back to the 

drawing board and conjure up a deeper, 

more satisfying theory. This could be based 

on existing alternatives to the inflation and 

cyclic universe ideas – theories that invoke a 

varying speed of light or modified gravity, 

for instance – but being forced to consider an 

entirely new approach could bring out some 

useful surprises. We might, for instance, find 

a theory for the primordial universe 

that ties in with the efforts of quantum 

gravity researchers to create one consistent 

description of how the universe works. 

“It might mean there’s something about 

quantum gravity, about the way we emerged 

from the big bang, that we have yet to 

discover,” Steinhardt says. 

If we do make such a discovery, history will 

recast Wandelt’s talk as a seminal moment in 

physics, the trigger for a brilliant cosmological 

insight. Future generations need never know 

just how dull it really was.  ●

Read previous issues of New Scientist at 

www.newscientist.com/archive.ns
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and shape, from finger-sized tubes to huge 

3-litre jugs, they all conform to a basic pattern 

(see Diagram, page 37). The mouth has a 

pronounced rim, or “peristome”, with nectar-

producing glands just beneath the inside edge 

that lure prey into the pitcher. Inside, the 

walls are neatly zoned. The upper zone is 

smooth and waxy, while the walls below the 

surface of the pitcher fluid are dotted with 

glands that produce digestive enzymes which 

help break down the corpses of drowned prey.

Past studies concluded that the waxy 

zone was the crucial part of the trapping 

mechanism. Although insects’ feet can usually 

grip the smoothest of surfaces, here they are 

defeated by wax crystals that slough off on 

contact. In lab experiments,   neither ants nor 

flies could maintain a foothold  on the waxy 

zone and fell into the fluid below (New 

Phytologist, vol 156, p 479). The wax also 

barred the exit of any that tried to climb out 

again. Yet Federle realised that this could not 

be the whole story. “Insects often fall straight 

over the rim and into the fluid without ever 

touching the waxy layer,” he points out. 

What’s more, some Nepenthes species lack a 

waxy zone altogether while others have some 

pitchers with it and some without – yet both 

are effective at capturing prey.

In search of an explanation, Federle and his 

colleague Holger Bohn travelled to the peat 

swamp forests of Brunei in north-west Borneo. 

Their plan was to observe the behaviour of 

different species of ants on the wax-free 

pitchers of Nepenthes bicalcarata, videoing 

their movements, monitoring the numbers 

falling into the pitchers and recording their 

efforts at climbing out. 

Frustratingly, there was little to record: 

as others before them had pointed out, it was 

rare to witness the actual moment when a 

plant captured an insect. Most ants that 

●
MONSTROUS man-eaters. Devourers 

of maidens. Flowers of evil. From the 

first hint that some plants had a taste 

for flesh, there have been horrible tales of what 

might be lurking unseen in far-off jungles. 

Plenty of people were prepared to swallow 

reports of man-eating trees and bloodthirsty 

blooms, but naturalists had more trouble 

accepting the idea that plants could be 

carnivores. In the 1770s, the great Swedish 

naturalist Carl Linnaeus dismissed the idea as 

“against the order of nature”. Even a century 

later, when Charles Darwin reported his 

meticulous observations of plants capturing 

and digesting insects, some still refused to 

believe it. One botanist found the notion so 

offensive he rejected Darwin’s studies as 

“scientific garbage”.

Since then biologists have got used to the 

idea that some plants eat animals, but now 

discoveries about one group, the Nepenthes

pitcher plants, are upsetting some of their 

long-held beliefs. Careful experiments, high-

speed video footage and some hard, sweaty 

work in the forests of Borneo are revealing 

that these plants are far more devious and 

more active in dispatching their prey than 

anyone suspected. There are even suggestions 

that some pitcher plants have “hunting 

strategies” akin to those of predatory animals.

“Pitcher plants have been studied for so 

long you would have thought everything 

would have been worked out by now,” says 

Walter Federle, who studies insect 

biomechanics at the University of Cambridge. 

“But botanists worked mainly with herbarium 

specimens or plants in greenhouses. Studies 

carried out under natural conditions are 

showing a whole new side to the way pitcher 

plants capture and kill their prey.”

 With their gaping mouths and blood-red 

markings, Nepenthes put on a fearsome 

enough display and can capture a wide variety 

of prey – mostly insects but also spiders, 

scorpions and centipedes, the odd snail or frog 

and even an occasional rat. Yet their traps 

seem unsophisticated compared with those 

of other carnivorous plants. Venus flytraps 

snap shut on unwary insects in a fraction 

of a second, sundews actively embrace their 

victims with “flypaper” traps, while 

bladderworts sport explosive suction traps. 

For all their gruesome looks, Nepenthes

appear to be equipped with only the most 

basic of traps – the passive “pitfall” trap. 

At least, that’s what botanists thought.

Most of the 100 or so species of Nepenthes

grow in the moist forests of south-east Asia, 

usually on poor soils or as epiphytes clinging 

to trees. To supplement their nutrient intake, 

they trap and digest animals in fluid-filled 

pitchers. The pitchers are highly modified 

leaves and although they vary greatly in size 

wandered onto a pitcher wandered safely 

off again. Then Federle and Bohn had a 

breakthrough. Returning to their study site 

just after a downpour, they were astonished 

to see every ant that stepped onto a pitcher’s 

rim slip helplessly into the fluid below. 

Inside the pitchers, many more ants were 

struggling to stay afloat, indicating a sudden 

and recent influx. 

The reason was obvious, but completely 

unexpected. The peristomes of the pitchers 

were peculiarly glossy and wet. This is almost 

unheard of for plant surfaces, which usually 

repel water so that rain forms beads that roll 

off. Evidently there is something unusual 

about the peristome’s surface chemistry that 

makes it highly wettable. When Federle 

dripped water onto a dry peristome, he found 

it spread out in seconds to form a film over the 

whole surface, an effect enhanced by the 

sculpturing of the epidermis into fine ridges 

running across the rim. 

Back home, in lab experiments, he and 

Bohn found this film of water destroyed an 

ant’s grip by preventing intimate contact 

between its footpads and the plant’s epidermis. 

Like car tyres on a wet road, insects on the wet 

peristome were aquaplaning straight into the 

pitcher’s mouth. The effect was so dramatic 

that Federle was amazed no one had noticed it 

before, yet previous investigators actually 

ruled out the rim as being part of the trapping 

mechanism. It is “not slippery… small insects 

(ants, etc) can walk freely on it”, wrote one. 

“The peristome appears to offer a secure 

foothold for most visiting invertebrates,” 

concluded another. Clearly they had not 

witnessed Nepenthes in wet conditions.

Further investigation showed that the 

wet peristome mechanism is just as 

important for those species of Nepenthes that 

have waxy inner walls. In Nepenthes alata,

Gotcha!
Flesh-eating pitcher plants are proving to be 
far more devious hunters than anyone imagined, 
as Stephanie Pain discovers
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The nectar-loaded rim is 

only the first of the many 

tricks pitcher plants have 

up their sleeve
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for instance, Bohn and Federle found the waxy 

walls helped in capturing prey when the 

peristome was dry, just as reported. When it 

was wet, however, most ants shot straight over 

the rim into the fluid – and the capture rate 

tripled. “We suspect that aquaplaning off the 

peristome is the fundamental trapping 

method. Other trapping structures are absent 

from some Nepenthes, but the rim is present 

in almost all species,” says Federle.

The pitcher’s skid-pan ploy is not the only 

one to have come to light recently. In France, 

ecologist Laurence Gaume at the University of 

Montpellier and physicist Yoël Forterre from 

the University of Provence in Marseille have 

discovered another previously unsuspected 

trapping mechanism that relies on the 

peculiar properties of pitcher fluid.

Like Federle, Gaume was puzzled by the 

themselves off and went on their way. 

Surface tension didn’t come into it either: 

insects would sink faster if the fluid had 

especially low surface tension, but 

measurements showed it was little different 

from that of water. A third possibility was that 

the fluid was laced with surfactants, which 

would help to wet the prey. The researchers 

dismissed that too when they found that only 

moving insects became wet and drowned. If 

they dropped immobilised insects into the 

fluid they stayed dry. This suggested that 

whatever forces were at work were triggered 

by the insects themselves.

High-speed video footage of insects in 

the fluid confirmed that something unusual 

was happening. Dropped into a test tube of 

water, flies flew out within seconds and ants 

swam to the side and climbed out. Yet when 

thrown into tubes containing pitcher fluid, 

not a single insect escaped. “At first they 

struggled,” says Gaume. “Soon they became 

coated by fluid and unable to move their 

wings or lift their legs.” In one crucial piece 

of footage, a sticky filament visibly restrained 

a fly’s leg. It was also evident that   the more an 

insect struggled, the faster it was caught  – as if 

it were stuck in quicksand (PLoS One, DOI: 

10.1371/journal.pone.0001185).

Elastic trickery

Forterre realised that the fluid’s behaviour was 

typical of complex liquids containing long-

chain polymers, known as “viscoelastic fluids”. 

Any movement within the fluid deforms the 

polymers, stretching them like little springs 

and generating elastic forces in the fluid. If the 

movement ceases, the polymers eventually 

relax: “Particular polymer solutions have a 

characteristic relaxation time,” explains 

Forterre. “If the movement is slow the elastic 

forces have time to relax, but if it’s faster than 

the relaxation time then they can build up to 

enormous values.” 

His measurements showed that insects 

that fall into pitcher fluid move their limbs so 

fast the elastic forces keep on building. “The 

whole liquid becomes very stiff. It’s as if they 

are swimming in jelly,” says Gaume. To make 

matters worse, as the victim tries to lift a limb 

out of the liquid, it drags with it a trail of fluid 

that, instead of scattering as droplets, 

fact that pitchers without waxy walls were 

as successful at capturing insects as those 

with them. She too had gone to Brunei to 

study pitchers, this time those of Nepenthes 

rafflesiana, a widespread species with a very 

broad spectrum of prey. Gaume noticed that 

the pitcher fluid was slimy to the touch, and 

that stringy filaments formed when she 

rubbed it between her fingers. She also noticed 

that insects falling into it found it impossible 

to get out: instead of repelling the fluid as 

they do water, they soon became wet and 

sank. Gaume began to suspect that the pitcher 

fluid had unusual properties which somehow 

helped trap and retain prey.

Back in France, Gaume teamed up with 

Forterre to investigate. They quickly ruled 

out any sort of rapid chemical attack: in the 

lab, insects plucked from the fluid dried 

While plant surfaces 

usually repel water, the 

rims of Nepenthes are 

slippery when wet

“The more an insect struggles, the faster it is 
caught – as if it is stuck in quicksand”
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have evolved a trapping mechanism that 

works only intermittently? Federle thinks 

that this apparent drawback could be part of 

a strategy to increase the number of insects it 

captures. For most Nepenthes, ants form the 

bulk of prey. When food supplies are patchy, 

ants send out scouts, and if they find a good 

source of food they fetch their nestmates. 

Lone scouts that encounter a wet pitcher will 

die, but those that find a dry pitcher could 

well return with many others. “Overall, this 

strategy could yield more prey than a 

continuous low rate of capture,” says Federle.

The implications of this are intriguing. 

Botanists had assumed that carnivorous 

plants were on automatic – traps always at the 

ready. Federle has shown this isn’t the case for 

Nepenthes. The exact time when the trap is 

activated varies, not just between night and 

day but also according to the weather, where 

the plant grows and nectar secretions. Federle 

argues that this unpredictability may have 

evolved for the same reason that predatory 

animals hunt only intermittently – to make 

it difficult for their prey to evolve 

countermeasures to avoid capture.

“The element of unpredictability may 

be important for Nepenthes,” says Federle. 

“Ants visiting the pitcher may step onto a 

rim that’s harmless – or slippery. They can’t 

tell before they step onto the pitcher.” So 

much for the idea of the simple pitfall trap 

hanging there waiting for insects to fall in.  ●

7�Nepenthes f_jY^[h�Z[fbeoi�Wd�WhhWo�e\�\[Wjkh[i�j^Wj�^[bf�_j�jhWf�WdZ�h[jW_d�fh[o

L?;M�JE�7�A?BB

B_Z
D[YjWh�]bWdZi�ed�j^[�kdZ[hi_Z[�

e\�j^[�b_Z�WjjhWYj�fh[o

F_jY^[h
J^_i�Z[l[befi�Wj�j^[�j_f�e\�

W�b[W\�WdZ�^Wd]i�\hec�Wd�

[nj[dZ[Z�b[W\�ijWba

:_][ij_l[�\bk_Z

F[h_ijec[
D[YjWh�]bWdZi�ed�j^[�_dd[h�

[Z][�bkh[�fh[o�jemWhZi�j^[�

f_jY^[hÊi�cekj^

M7NO�PED;
MWn�YhoijWbi�Xh[Wa�e\\�m^[d�

jekY^[Z"�Z[do_d]�_di[Yji�W�

\eej^ebZ

:?=;IJ?L;�PED;
=bWdZi�ikda�_dje�j^[�mWbbi�i[Yh[j[�[dpoc[i�

j^Wj�Xh[Wa�Zemd�ie\j�j_iik[�e\�fh[o$�8WYj[h_W�

_d�j^[�Z_][ij_l[�\bk_Z�W_Z�Z[Yecfei_j_ed��

JH7DI?J?ED7B�PED;

C_YheiYef_Y�h_Z][i�hkd�

WYheii�j^[�f[h_ijec["�

_dYh[Wi_d]�j^[�h_cÊi�

Ém[jjWX_b_joÊ

The trap only works 

intermittently, giving 

Nepenthes an element 

of surprise

stretches like a rubber band, creating an 

elastic filament. “The filaments are like elastic 

ropes, which are difficult for an insect to 

break,” says Forterre. The harder the insect 

kicks, the tighter the fluid’s grip becomes. 

“The only chance of escape would be to move 

more slowly. But once an insect has fallen in, 

it usually panics and thrashes about.”

For plants that grow in rainy habitats, a trap

based on elastic fluid has another advantage: 

it keeps on working even when it becomes 

very dilute. In this case it was just as effective 

at trapping insects when diluted  to just 5 per 

cent of its original concentration. “You need 

only a very low concentration of polymers 

to have an elastic effect,” says Forterre.

The researchers are now investigating the 

chemistry of pitcher fluid and suspect that it 

will contain polysaccharides, just like other 

viscoelastic plant mucilages. They also want 

to know how widespread viscoelastic fluids 

are in pitcher plants. “We have preliminary 

data that suggest many species of Nepenthes

might use an elastic trap,” says Gaume. 

“It’s a rather cryptic feature so it could be 

more common than anyone realises.”

For Federle, these findings suggest that 

there may well be pitcher plants with other 

novel means of dispatching prey waiting to 

be discovered. “We think the wet peristome 

is probably universal but that there are a range 

of mechanisms for retaining prey,” he says. 

For Gaume and Forterre the discoveries raise 

the intriguing possibility that pitchers are 

not quite the passive traps everyone had 

thought. “Nepenthes may not show dramatic 

movement like Venus flytraps, but the 

trapping mechanism is also based on elastic 

forces activated by the movement of an 

insect,” says Gaume. 

Federle’s latest studies add weight to this 

idea. In 2005 and 2006, he returned to Brunei 

with Bohn and their colleague Ulrike Bauer, 

and attached sensors to the peristomes of 

Nepenthes rafflesiana. Round-the-clock 

monitoring revealed that there was a distinct 

daily cycle of wetness, regardless of whether 

it had rained. For most of the day pitchers had 

dry rims and captured nothing, but from early 

evening to early morning they were wet and 

highly effective at trapping prey.

The dramatic daily shift in wetness was not 

simply the result of water condensing from 

the humid air as the evening cooled. The team 

also observed an increase in the amount of 

nectar in the evening, and their experiments 

showed that the nectar is hygroscopic – it 

absorbs moisture from the air – and that this 

prolongs the period when the rim is wet 

(Proceedings of the Royal Society B, vol 275, 

p 259). “This is a novel function for nectar,” 

says Federle. “It is possible that Nepenthes

regulates the degree of wetting by adjusting 

the amount of nectar it secretes.” 

These findings left Federle rather puzzled. 

Why, he wondered, would a carnivorous plant 
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have different systems of sex determination. 

Even many simple algae and fungi have two 

sexes, but the only thing their sexes have 

in common with ours is the passage of 

mitochondria down the “maternal” line. 

How this came about is still hotly debated. 

The leading hypothesis, proposed in 1992, 

is that if mitochondria from the father and 

mother had to compete with each other for 

survival, “selfish” mitochondria would evolve 

to the detriment of the entire organism: the 

mitochondria that are best at proliferating 

are not necessarily best at providing a cell 

with the right amount of energy. Whatever 

the reason, all the mitochondria in our cells 

are normally identical. 

In the 1990s, however, the fertility 

technique pioneered by Jacques Cohen at 

the Institute for Reproductive Medicine and 

Science of St Barnabas in Livingston, New 

Jersey, resulted in children with cells 

containing a mixture of mitochondria from 

different individuals – something that   almost 

never happens naturally . The technique, 

known as ooplasmic transfer, involves 

transferring tiny extracts of healthy donor 

eggs into the eggs of infertile women, with the 

vague aim of “pepping them up” a little. It 

boiled down to injecting a bit of good egg into 

a bad egg, and hoping for the best. Surprisingly, 

it seemed to help, although no controlled 

trials were done to show this for sure.

The group suspected it was transferring 

mitochondria, but didn’t anticipate the 

consequences. Despite injecting less than 

5 per cent of the egg-cell volume, when blood 

cells were taken from two of the 30 babies born 

this way, about   a third of the mitochondria  

were found to come from the donor egg.

While there is no evidence that these 

children will suffer from diseases as a result of 

their cells having a mixture of mitochondria 

from two different women,   there is no 

guarantee that they won’t , either. This is why 

most researchers think the FDA was right to 

ban ooplasmic transfer until its effects are 

understood. However, Jonathan Van Blerkom, 

a developmental biologist at the University 

of Colorado in Boulder, who sat on that FDA 

committee, sees the work now taking place 

in the UK in a different light. The approach 

holds enormous promise, he says, and it 

would be “criminal” to ban it.

The research is led by Patrick Chinnery and 

Douglas Turnbull of Newcastle University in 

the UK, who see people with some of the most 

dreadful congenital diseases known. Leigh 

syndrome, for instance, occasionally affects 

adults but usually strikes children under 

2 years old. Sufferers have difficulty moving, 

swallowing and breathing. The symptoms 

come and go but inevitably worsen, leading 

to mental impairment, seizures and death 

different variants can affect our energy, 

athleticism, health, ageing, fertility, perhaps 

even our intelligence, all of which help make 

us who we are as individuals. 

The prospect of trying to prevent 

mitochondrial diseases by creating babies 

with two mothers raises a host of issues. 

On the one hand, if the Food and Drug 

Administration felt that three-parent embryos 

were unsafe, what’s changed? On the other 

hand, if this approach really is safe, wouldn’t 

it make sense to equip our children to live 

longer, healthier and more active lives by 

giving them the best possible mitochondria? 

The answers to these questions offer insights 

into some of the most intriguing aspects of 

sex, health, disease and longevity – and even

into the origin of species.

Mixed up

Male mitochondria are an evolutionary dead 

end. While there are 100 or so in the tail of 

every sperm, powering its motility, they are 

destroyed when the winning sperm gets 

inside the egg, which is stocked with 100,000 

or more mitochondria of its own. As a result, 

mitochondrial DNA   almost always  passes 

from egg to egg, mother to daughter.

This is the deepest distinction between 

the sexes. Forget the Y chromosome, which 

is a genetic johnny-come-lately, restricted 

to mammals: reptiles, insects and plants all 

●
CHILDREN with three parents might 

sound like monstrous chimeras, but 

they are among us already. In the late 

1990s, an American team created   the first 

genetically engineered humans  by adding part 

of the egg of one woman to the egg of another, 

to treat infertility. When the US Food and Drug 

Administration got wind of the technique 

it was promptly banned, though   related 

methods  have   been used  in other countries.

Now a research team in the UK is 

  experimenting with creating three-parent 

embryos . This time, the goal is to prevent 

children inheriting a rare group of serious 

diseases caused by faulty mitochondria, the 

powerhouses in our cells. Mitochondrial 

diseases affect at least 1 in 8000 people, 

probably more, and there are no treatments. 

Mitochondria are always inherited from 

the mother, so for women in whom they are 

faulty, replacing the mitochondria in their 

eggs with healthy ones from a donor would 

help ensure their children are healthy. What 

makes the idea controversial is that 

mitochondria contain DNA of their own, 

meaning babies created this way will have 

genes from a “second mother”.

Supporters of this approach point out that 

mitochondria contain a mere 37 of the 20,000 

or so human genes. Changing them is akin 

to changing a battery, they argue. Yet it is 

becoming increasingly clear that the   influence 

of mitochondrial genes extends far further : 

One baby, 
two mums
Creating kids with two genetic mothers could save 
them from dreadful disease. But will the next step 
be designer babies, asks Nick Lane
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means that even when all a woman’s 

mitochondria are mutant, a child could be 

anything from perfectly healthy to suffering 

from a far more severe form of the disease 

than the mother. In some cases doctors can 

give more precise odds, but often they can’t.

Prenatal testing, or IVF with pre-

implantation genetic diagnosis (PGD), are not 

much help either. Such screening methods 

can detect some common mitochondrial 

mutations but cannot   reliably reveal what 

percentage of mitochondria  in cells bear 

these mutations. Neither method can help 

women whose mitochondria are all mutant. 

The bottom line is that the creation of two-

mother embryos could provide would-be 

parents with by far the best chance of having 

healthy children – and healthy grandchildren 

and great-grandchildren.

So let’s suppose that all the outstanding 

issues are solved in the next few years, and 

that the creation of two-mother babies to 

prevent mitochondrial diseases becomes 

routine in the next few decades. Will this be 

the first step on a slippery slope towards 

creating designer babies?

The idea is not beyond the pale, as we are 

learning that the role of mitochondrial DNA 

goes deeper than anyone thought. Perhaps 

the biggest surprise over the past decade 

is that mitochondria are responsible not 

merely for energy production in cells, but 

also for orchestrating programmed cell death. 

The state of mitochondria is the decisive 

factor determining whether cells live or die, 

with obvious implications for health and 

disease, from cancer to degenerative diseases 

such as Alzheimer’s. 

The most striking example comes from 

Japan. Here, there is a common variant in 

mitochondrial DNA, a change in a single 

DNA “letter”. A decade ago Masashi Tanaka, 

now at the Tokyo Metropolitan Institute of 

Gerontology, and his colleagues reported that 

this tiny change almost halved the risk of 

being hospitalised for any age-related disease 

at all, while doubling the chance of living 

to 100. Most Japanese centenarians have the 

variant, but unfortunately for the rest of us 

it’s very rare outside Japan.

Since the late 1990s, other variants in 

mitochondrial DNA have turned out to be 

implicated in all kinds of traits. Several are 

linked with longevity, albeit less robustly 

than the Japanese type. Another common 

variation is associated with diabetes, while 

others increase the risk of neuro-degenerative 

conditions such as Parkinson’s disease. Male 

fertility depends partly on sperm motility, 

which is also influenced by mitochondrial 

variants. Even IQ, Tanaka has found, is linked 

to mitochondrial variations, at least in Japan, 

though the differences are small. 

mitochondria in cells in different parts of 

their bodies. Chinnery and Turnbull are now 

investigating whether the transfer of a 

handful of mutant mitochondria along with 

the nucleus could result in some cells having 

a dangerously high proportion of mutant 

mitochondria. The early results suggest not, 

but they are in the middle of more systematic 

studies and don’t want to speak too soon.

Even if   children conceived by this means  

are healthy and stay that way, Van Blerkom 

points out that a disease might reappear 

generations later. The problem is the 

random segregation of mitochondria into 

developing egg cells, and their subsequent 

multiplication from as few as 10 to the 

100,000 in a mature egg cell. If even a 

handful of faulty mitochondria get into the 

germline, they could be amplified to a level 

high enough to cause a recurrence of disease 

in descendants of the female line.

This might seem to be a serious argument 

against three-parent embryos, until you 

consider the alternative. At the moment, 

women who discover that their mitochondria 

bear dangerous mutations face a terrible 

dilemma when it comes to having children. 

The peculiar nature of mitochondrial diseases 

within months or years. Leber’s hereditary 

optic neuropathy causes blindness, usually 

in young men. Another syndrome, called 

MELAS, can involve anything from digestive 

problems and mild deafness to diabetes, 

seizures and stroke-like episodes. 

“In mice it is possible to prevent the 

transmission of often disabling and 

sometimes fatal disease,” Turnbull says. 

“The only focus of our laboratory is to try 

and determine if this is a valid treatment for 

our patients.” Chinnery and Turnbull are 

experimenting with a method originally 

proposed in the 1980s by the guru of 

  mitochondriacs , Doug Wallace, who is 

now at the University of California, Irvine. 

The trick, he suggested, is not to transplant 

any mitochondria, just the cell nucleus – the 

repository of the main genome. 

Peculiar inheritance

Soon after an egg with faulty mitochondria 

is fertilised, its nucleus is taken out and 

injected into a donor egg cell whose nucleus 

has been removed. The outcome is an embryo 

with nuclear genes from the prospective 

parents and mitochondrial DNA from the 

second mother. In principle, all the mutant 

mitochondria should be left behind; in 

practice, however, a few may stick to the 

transplanted nucleus. Even though their 

numbers start off small, as the embryo grows 

the proportion of mutant mitochondria 

could be ramped up in some cells, as 

happened after ooplasmic transfers.

Typically the proportion of mutant 

mitochondria per cell has to exceed a certain 

threshold before problems begin. This means 

people with the same mitochondrial mutation 

can have quite different symptoms, or none at 

all, depending on the fraction of mutant 
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● Each of our cells contains anything from one to 

 thousands of mitochondria

● Mitochondria “burn” food to produce the fuel 

 that powers cellular processes

● Their size and shape varies from cell to cell

● Each contains up to 10 copies of a piece of 

 circular DNA encoding 13 proteins

● These proteins are produced within the mitochondria

● The vast majority of the 1500 or so mitochondrial  

 proteins are encoded in nuclear DNA and exported 

 to mitochondria

Mitochondria – the basics

“Would-be mothers face a 
terrible dilemma, as their 
children could be anything 
from healthy to suffering 
from severe disease”
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So could we boost intelligence and 

lifespan, and prevent many diseases by 

creating “designer” three-parent embryos? 

The answer is probably not, at least in the 

foreseeable future. There are two main 

reasons. The first, Tanaka notes, is that old

biological chestnut, trade-off: nothing comes 

without a cost. In Japan, the mitochondrial 

group with the highest IQ is most likely to get 

heart disease, for example.

Wallace, meanwhile, thinks that our 

mitochondria evolve   to match our climate  

by regulating internal heat generation. 

Mitochondria may produce less heat in the 

tropics, but at the cost of leaking more free 

radicals, which predisposes individuals to 

diseases like diabetes. Conversely, people 

adapted to northern climates generate more 

heat internally and are less likely to get diabetes, 

but at the cost of more male infertility. So you 

choose a trait and pay the penalty. Would you 

opt for a mitochondrial variant that boosted 

your child’s athleticism, for example, if you 

knew it would lead to poor health later in life?

Then there is an even more fundamental 

problem. Of the 1500 or so mitochondrial 

proteins, just 13 are encoded by mitochondrial 

genes and produced locally. The rest are 

encoded in nuclear DNA, made elsewhere in 

the cell and exported to mitochondria. These 

two sets of proteins, encoded by different 

genomes, have to work together intimately, 

yet mitochondrial DNA mutates around 

20 times as fast as nuclear DNA. If such 

mutations mean the two genomes don’t 

function well together, then an individual is 

more likely to suffer from a range of diseases. 

At worst, the embryo could die. 

Ronald Burton, a marine biologist at the 

Scripps Institution of Oceanography in San 

Diego, California, has even suggested that 

such incompatibilities might   be behind the 

origin of species , or at least some of them. He 

works with tiny marine copepods, shrimp-like 

crustaceans that live along the Pacific coast 

close to Scripps. Their populations don’t 

interbreed much, and so steadily accumulate 

differences in their mitochondrial DNA. When 

Burton and his colleagues experimented with 

interbreeding between local populations, 

they discovered that mitochondrial 

incompatibilities undermined the health 

of offspring. The animals lacked energy, 

developed slowly, were less fertile and were 

also more likely to die early. It is only a matter 

of time before these incompatibilities reach a 

level that rules out successful interbreeding 

altogether – the very definition of a species. 

What’s more, because mitochondrial genes 

evolve so quickly, they might even play the 

dominant role in natural speciation.

Wallace and others have found that these 

evolutionary patterns apply not only to 

crustaceans, but also to mammals – and 

notably to primates. Our genes show all the 

cardinal signs of selection for compatibility 

with mitochondria (  Gene, vol 378, p 11 ), and 

mitochondrial incompatibilities might play 

a huge role in human health and happiness.

For example, around 40 per cent of all 

pregnancies end in early miscarriage for 

unknown reasons. Many could be caused by 

mitochondrial incompatibilities. Not only 

that, but Tanaka suspects the high incidence 

of diabetes among Californian Hispanics is 

related to incompatibilities between 

mitochondrial and nuclear genes due to the 

mixing of long-separated populations. If he’s 

right, there could be many other examples. 

The issue of compatibility means there is 

an inherent danger in any attempts to boost 

health, longevity, fertility, athleticism or IQ 

by transplanting mitochondria: putting the 

wrong mitochondria and nucleus together 

could harm children rather than improving 

them. Leaving aside the ethics, the risks 

appear to outweigh the benefits.

For those who risk passing on mutant 

mitochondria, however, the odds are very 

different. The Newcastle team plans to 

minimise incompatibilities by picking donors 

with a broadly similar mitochondrial genome, 

or haplotype. The risk cannot be completely 

eliminated, but it is far lower than that of 

inheriting a mitochondrial disease. “It’s 

inhumane not to treat such conditions if we 

can,” says Van Blerkom. “There’s no other 

reason to go into medicine at all.”  ●

Nick Lane is an honorary reader at University 

College London and author of Power, Sex, 

Suicide: Mitochondria and the meaning of life 

(Oxford University Press, 2005)
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●
WHEN Norwegian explorer Fridtjof 

Nansen and his crew moored their 

ship Fram to an ice floe 700 kilometres 

north of Siberia, they knew they faced a long 

imprisonment in the Arctic ice. They had 

calculated that the slow movement of the ice 

would carry them northwards, eventually 

placing them within striking distance of the 

then-unconquered North Pole. Although 

they never reached this goal, their three-year 

journey became an epic adventure. By the 

time Fram broke free of the ice in August 1896, 

Nansen and his companions had survived 

dangerous sled journeys, scurvy and had 

nearly starved to death.

Now, more than a century later, another 

expedition has followed Fram’s path. In 

changing even more rapidly than we thought.

Tara’s expedition forms part of a four-year 

project called   Damocles , which began in 

2005 to observe climate changes in the Arctic. 

It involves researchers from 48 institutions 

across Europe and Russia who have set up a 

unique monitoring and forecasting system 

that is helping to unpick the complex 

interactions between the region’s atmosphere, 

ice and ocean, and to predict how climate 

change will take its toll.

Perhaps the most important question that 

Damocles hopes to answer is whether the 

Arctic ice pack will disappear for good and, 

if so, when. If the ice vanishes it will take an 

entire ecosystem with it. Worse, without ice to 

reflect sunlight, the temperature of the ocean 

is expected to rise enough to trigger melting 

of the ice sheets that cover Greenland. Sea 

levels could rise by up to a metre over the next 

century, and once the Greenland ice sheets 

disappear, this could reach as much as 

6.5 metres in total. 

September 2006,   Tara , a 36-metre schooner 

crewed by eight scientists and engineers, 

moored up on the Arctic sea ice and spent the 

next 15 months moving slowly with it across 

the top of the world. This time the expedition 

wasn’t aiming for the pole: it was an ambitious 

attempt to record what is happening to the 

polar climate in unprecedented detail. 

Sixteen months later, in January 2008, 

Tara finally emerged from the ice some 5000 

kilometres from her starting point. She had 

survived two harsh winters, experienced the 

crushing power of ice quakes, sudden ice-

shattering storms and the threat of hungry 

polar bears. Most of the expedition’s 

measurements have yet to be analysed, but 

the initial findings tell of an Arctic that’s 

Go with the floe
Over a century after explorers first drifted across the Arctic,
their boat locked in ice, an intrepid team of researchers has 
done it again. Ben Crystall reports



These kinds of predictions come from 

global climate models; complex computer 

simulations which calculate how changes 

in greenhouse gases influence temperatures, 

and how this might affect things like weather 

patterns, ice coverage and sea level. The 

most sophisticated models tie the atmosphere, 

the ocean and the ice caps together, but even 

these failed to predict the rapid climate 

changes that the Arctic has experienced in 

the past two years.

To really know what lies ahead, 

climatologists need real-world measurements. 

That’s a problem in the Arctic because, unlike 

Antarctica, it has no solid land close to the pole 

on which to build permanent monitoring 

stations. There is, of course, a huge expanse of 

sea ice, but while much of it is still present all 

year round, it doesn’t stay put. Instead it drifts 

on two major currents. One, the Beaufort 

Gyre, in the Beaufort Sea off the north coast 

of Alaska, is driven by winds associated with 

high-pressure weather systems, and tends to 

rotate the ice clockwise (see Map, page 45). 

The other, the Transpolar Drift Stream, is 

driven by strong westerly winds and forces 

vast quantities of ice along a more or less 

straight line from the north coast of eastern 

Siberia, past the pole and south towards 

the Atlantic. 

While this makes it difficult to obtain long-

term data from any one geographical point, 

Arctic researchers make use of this motion to 

sample weather conditions across the polar 

region. Every year, aircraft operated by the 

International Arctic Buoy Program drop 

dozens of buoys across the Arctic ice. As they 

drift, they transmit meteorological and 

oceanographic information back to base, 

allowing researchers to take measurements 

from a variety of locations. 

Although useful, this information gives 

little more than a series of snapshots of the 

region to go on. Using it to model the polar 

climate would be like trying to identify a 

symphony from just a few dozen scattered 

notes. And while researchers can learn a lot 

from satellite data, nothing beats actually 

going to the Arctic and taking continuous 

measurements day and night. That’s where 

Tara comes in.

The expedition has been a long time 

coming. Originally conceived in the 1980s by 

French explorer Jean-Louis Etienne – who in 

1986 became the first man to walk solo to the 

North Pole – and scheduled for 1996, the first 

planned journey in the Transpolar Drift Stream 

(TDS) was cancelled at the last minute when its 

main sponsor pulled out. The team of French 

scientists who helped plan the expedition had 

to wait a decade until Damocles revived their 

dream of following in Fram’s wake.

Tara finally set off from the port of Lorient 

in France in July 2006. Two months later, she 

was sailing past huge chunks of drifting ice 

hundreds of kilometres north of Siberia. With

the help of a Russian ice-breaker which carved 

out a route, she made her way north and 

eventually tied up to an ice floe about 

5 kilometres long by 3 kilometres across.

By the time the ice-breaker left, a week or 

so later, the surrounding sea was completely 

frozen, and Tara began to drift with the TDS. 

With the long journey across the Arctic now 

under way, the crew unloaded their supplies 

and equipment for the Damocles study onto 

the ice, ready to start their observations. Then, 

a week later, things turned sour. A heavy swell, 

whipped up by a storm to the south, hit the ice 

floe. It disintegrated “like a mirror being 

shattered”, recalls Grant Redvers, the 

expedition leader. “We had already deployed 

all of our scientific instruments onto the ice, 

so we had to try to recover them.” It was 

10 days before they could reach the last of 

them, but luckily no key equipment was lost. 

As the sun disappeared in October, the 

team settled down to a daily routine of 

scientific measurement and maintenance 

chores – in freezing temperatures and 24-hour 

darkness. As well as monitoring the ice 

thickness and atmospheric chemistry, they 

drilled through the ice and lowered probes 

several thousand metres down to profile the 

temperature and salinity of the water.

 It was during the expedition’s first winter 

that Matthieu Weber, the boat’s engineer, 

stumbled upon the team’s first surprise. While 

making routine measurements of salinity and 

sea temperature, he noticed that his sonar 

equipment appeared to have developed a 

fault. Rather than picking up the expected 

reflection from the seabed several thousand 

metres below, the sonar signal seemed to 

suggest the sea was less than 50 metres deep.

 Checks confirmed that the instrument was 

working properly, so Weber radioed Jean-

Claude Gascard, project leader of Damocles, at 

the Pierre and Marie Curie University in Paris, 

France, for advice. Initially Gascard was 

puzzled. Then he began to suspect that the 

sonar might be recording the formation of ice 

crystals – a precursor to sea ice known as frazil 

ice. To test this idea, Gascard asked Weber to 

take a close look at the seawater through a 

hole in the ice. “He came back and said he saw 

a lot of ice crystals coming up like ping-pong 

balls,” Gascard recalls.

Rising snow

Explorers as far back as the 1800s had 

documented this strange phenomenon but 

they didn’t have the technology at the time 

to find out where the crystals were coming 

from. Tara’s sonar measurements revealed 

that frazil ice forms between 20 and 30 metres 

below the surface. The pressure and 

temperature at these depths holds water in 

a supercooled state, but any turbulence is 

enough to destabilise it, triggering the 

formation of frazil ice, which rises towards 

the surface like a snowfall in reverse.

“This phenomenon isn’t included in the 

models,” notes Gascard. Yet it could be an 

important factor in influencing the fate of the 

ice. A layer of cold water about 30 metres 

Like Fram before her, Tara 

was trapped in the Arctic 

for several long winters
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“From the crow’s nest, with the telescope, we can still descry 
the sea across the ice to the south. It looks as if we are being 
shut in. Well, we must e’en bid the ice welcome” 
Fridtjof Nansen, Sunday, 24 September 1893



be determined, but since ozone helps to 

break down airborne pollutants, it may affect 

the Arctic’s ability to deal with increasingly 

dirty air.

Spring and its accompanying daylight 

made it easier for the team to work, but it also 

brought new dangers. Female polar bears and 

their cubs began to emerge from their winter 

quarters and were on the lookout for food. 

Tara’s first line of defence was its two guard 

dogs, Zagrey and Tiksi, whose job was to warn 

the crew of any approaching bears. “During 

the summer, we had bears and their pups 

passing close by every couple of days,” recalls 

Redvers. One day, a bear got a little too close 

for comfort. Zagrey needed a few stitches after 

that encounter, Redvers says. Luckily for both 

dogs, that was the closest shave of the trip.

The ice itself brought more danger. Much 

of the time it would have been easy for the 

team to forget that Tara was afloat, recalls 

Redvers, but occasionally the floe would 

suddenly move, compressing and fracturing 

the ice around the ship. “I don’t think we will 

ever become completely accustomed to the 

distant growl of breaking ice,” Redvers wrote 

in his diary, “the screeching sound inside Tara, 

the vibrations reverberating throughout the 

boat and the unstoppable indiscriminate force 

of bus-sized blocks of ice coming our way.”

These “ice quakes” were certainly 

unsettling, but they were also illuminating. 

A network of five seismometers placed around 

Tara allowed the team to collect important 

information about the how the ice pack 

deforms and breaks in response to changing 

weather patterns. They aim to use these 

measurements to investigate the long-term 

durability of the ice. 

albedo, or reflectivity, in sunlight.

The team also monitored atmospheric 

ozone levels close to the ground – and there 

were surprises here, too. When the sun 

returned in March, they found that ozone 

levels dropped rapidly, and for three weeks 

from late April, there was no measurable 

ozone in the air.

Arctic ozone levels close to the surface were 

already known to fall each spring as sunlight 

triggers a photochemical reaction between 

ozone and bromine present in sea salt. These 

sustained losses, though, are unprecedented, 

says Christian de Marliave, the expedition’s 

scientific co-ordinator. “We have seen levels 

drop before, but only for a few days at a time.” 

The researchers speculate that this low-

altitude ozone “hole” will become worse as 

more of the Arctic’s older ice disappears, since 

fresh ice formed each winter seems to release 

more bromine than older ice. The long-term 

implications of the missing ozone have yet to 

thick is known to insulate the Arctic pack ice 

from warm water deeper down, brought by 

currents from the south. Gascard suspects 

that rising frazil ice may disrupt this cold layer 

in unanticipated ways, mixing the cold and 

warm water layers and increasing the heat 

flow to the underside of the ice. Little is known 

about the long term implications of this, but 

Gascard plans to further investigate the effect 

later this year on Vagabond, a yacht used as a 

polar base in Norway’s Svalbard archipelago.

After this initial insight, Tara’s crew had 

to sit out the long, sunless winter before 

they could begin their full programme of 

experiments. When spring finally arrived, the 

team deployed their full range of instruments 

once more. These included sensors attached to 

a balloon that travelled up 1.5 kilometres into 

the atmosphere to record air temperature, 

humidity, atmospheric pressure, wind speed 

and wind direction. Radiometers on, above 

and below the ice were set up to measure its 
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Ship shape
Sailing a schooner into the Arctic might 

seem like madness, but French explorer 

Jean-Louis Etienne commissioned Tara 

with this very mission in mind. Her 

designer, Michel Franco, borrowed 

many of the tricks that Norwegian 

explorer Fridtjof Nansen incorporated 

a century earlier into his vessel, Fram.

While Fram’s oak hull was up to 

70 centimetres thick, Tara relies for its 

strength on an aluminium alloy which 

in many places is just 2.5 centimetres 

thick. Unlike steel, which becomes 

brittle at low temperatures, this alloy 

can flex without breaking, even while 

surrounded by ice. And while Fram 

relied on reindeer fur, felt and 

linoleum for insulation, Tara’s hull is 

lined with a thick layer of foam and 

plywood, which insulates the cabin 

and living quarters (see right, in red).

Nansen’s greatest contribution 

to Tara’s design was the shape of the 

hull – which is critical to surviving an 

Arctic winter. Following Nansen’s lead, 

Franco designed Tara’s hull to be broad, 

smooth and round so that, rather than 

being crushed like an egg, the boat 

would pop up like an olive stone 

squeezed between finger and thumb, 

and sit on top of the pack ice. It also 

featured a lifting centreboard instead 

of a fixed keel, and removable 

propellers and rudders. These 

precautions worked: Tara suffered just 

a small dent at the stern, and another 

stretching a metre or so along the hull.

Tara’s next mission is yet to be decided, 

but her owners hope she will return to 

the Arctic within five years.

When the sun returned in 

spring, the researchers 

shared their site with 

hungry polar bears
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The team also beamed sonar signals 

through the ice and used changes in their 

pitch, plus tiny movements in the ice 

generated by ocean swell – to work out the 

thickness of the ice pack. Twenty years ago 

it was 3 metres thick, and while scientists 

estimate that warming in the Arctic has 

thinned the ice by more than 1 metre on 

average, direct measurements had been 

hard to come by. The team from Tara has 

established that, on average, Arctic ice in 

the TDS is now just 1.5 metres thick.

Changes in the thickness of the pack ice 

might explain one of the biggest surprises to 

come out of the expedition so far. At around 

10 kilometres per day, Tara’s transpolar drift 

was two to three times as fast as had been 

predicted. Originally, Tara was expected to 

emerge around July this year from the ice 

in the Fram Strait – named after her 

predecessor – yet she actually broke free 

six months earlier, in January (see below). 

“Something is wrong with the models,” says 

Gascard. “But there may also be something in 

the ice itself. As the ice thins it might become 

more mobile.”

Gascard and his team hope that the first 

fruits of Tara’s journey will be published later 

this year. That won’t be a moment too soon, 

he says, as warming in the region seems to 

be accelerating. Satellite measurements have 

shown that the Arctic lost around 1.5 million 

square kilometres of pack ice between 2006 

and 2007 – an area three times that of France. 

This caught everyone by surprise, says Gascard. 

And if ice continues to melt at this rate, the 

Arctic ocean is likely to be ice-free in the 

summer by 2030.

In fact some observers suspect that this 

milestone will occur much sooner. Mark 

Serreze of the US National Snow and Ice Data 

Center in Boulder, Colorado, suggests that 

  summer ice will be gone in the next couple of 

years . If he’s right, Tara’s journey may turn out 

to have been our last chance for an intimate 

look at a permanently frozen Arctic.  ●

Further reading: www.taraexpeditions.org
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Perspectives

As NASA turns 50, space historian Piers Bizony examines 
how America’s changing politics have defined the agency’s 
human space flight programme

A brave 
vision lost?

■ IN JANUARY 1961, NASA sent a 
  chimpanzee called Ham  to the edge of 

space, riding on a slender rocket hastily adapted 
from a medium-range army missile.   Ham’s 
mission , a preliminary to launching astronauts 
on similar suborbital hops, lasted 16 minutes 
and carried him a mere 700 kilometres from his 
original launch site on the east coast of Florida. 

Although some of the rocket’s equipment 
malfunctioned during the short ride, Ham 
was eventually plucked from the Atlantic 
Ocean after splashdown, frightened and wet 
but unharmed. Even so, the new man in the 
White House, John F. Kennedy, was not that 
impressed by the whole thing. His science 
adviser, Jerome Weisner, warned him: “A 
failure in our first attempt to place a man 
into space would create a situation of serious 
national embarrassment. We should stop 
advertising this as our major objective.”

But Kennedy soon warmed to space travel
and became a NASA ally, especially when 
the agency picked up the pace and began to 
deliver results that awed the world. Just eight 
years after Ham’s jaunt, rocket boosters of 
unprecedented power and complexity were 
poised to hurl men to the moon, in fulfilment 
of a dream that had enticed humankind for 
generations. The scale and ambition of NASA 
in its glory years was an expression of political 
idealism from a different America than the 
one we know today: a nation that hoped for 

a better future rather than simply trying to 
protect itself from present-day anxieties.

The   law that brought NASA into existence  
was signed on 29 July 1958, as a response to 
Soviet Russia’s triumph in launching   the 
world’s first satellite, Sputnik , 10 months earlier. 
The grim necessities of cold war competition 
may have spurred the space agency’s creation, 
but in its opening decade it became one of 
America’s last and most optimistic expressions 
of progressive government.

Political champions of the agency, such 
as senators Lyndon Johnson and Robert Kerr, 
and its second and most powerful chief 
administrator, James Webb, cut their teeth as 
young idealists during the 1930s New Deal 
under Democrat president Franklin Roosevelt, 
when an economically shattered country was 
revived with massive injections of federal 
cash. Throughout the 1960s NASA relived 
some of those dreams, investing large amounts 
of taxpayers’ money in science and technology 
to stimulate developments in industry, inspire 
schools and universities, and show the rest of 
the world – including Russia, of course – that 
America was worthy of admiration.

NASA campaigned throughout the 1960s 
for a new style of rationalistic “space-age 
management” aimed at transforming large-
scale government programmes across the 
board, not just in rocketry. Administration, 
human resources, organisational structures 
and record-keeping were streamlined to keep 
the fantastically complex lunar project on track, 
and they seemed to promise benefits for many 
other areas of US life too. As Roger Launius, 
chief space historian at the Smithsonian 
Institution, recalls: “NASA thought it was 
possible to create the perfect organisation. They 

talked about the application of their techniques 
to other sorts of activities such as homelessness 
and poverty, welfare and education.”

Hostility to the war in Vietnam contributed 
to a popular sense of distrust in large-scale 
technological enterprises. Yet it was not the 
counter-culture campaigners and peace-
promoting hippy liberals – who hated the 
war and who feared the technocracy 
represented by NASA – who at the end of the 
1960s turned the tide against NASA’s vision. 
Instead, under President Nixon, the US space 
programme fell victim to a Conservative 
reaction against its overreaching of 
government into national affairs.

Even in the lead-up to the   Apollo moon 
missions  there were many senators who 
agreed with what their colleague William 

Profile
Piers Bizony is a writer and broadcaster specialising in the 
history of space travel. His recent books include   How To 

Build Your Own Spaceship  and   The Man Who Ran The Moon .
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Proxmire had said in 1963: “NASA is 
probably the most centralised government 
spending programme in the United States. 
It concentrates in the hands of a single agency 
full authority over an important sector of the 
economy. This could be described as corporate 
socialism.” And Proxmire was a Democrat.

After Apollo, it became painfully obvious 
that the challenges of reaching the moon were 
modest compared with the energy crisis, the 
environment, world poverty, ideological wars 
and all the other worries that afflicted society 
at the end of the 1960s, and which plague us 

to this day. These challenges could not be 
quantified in power-to-weight ratios, nor 
solved with the neat equations of orbital 
dynamics. Space-age management was suited 
only to the rocket cadets, not to the rest of us. 

Then disaster struck on 28 January 1986: 
the   loss of the Challenger space shuttle  and 
its seven crew was not only flagrantly 
careless but showed that NASA’s dreams of 
administrative perfection, even in the limited 
sphere of rocketry, were illusions too. And 
when President Reagan announced in 1984 
that NASA should build an   orbiting space 

station , tens of billions of dollars were spent 
over the next decade just on paperwork 
and muddled planning. In fact, it wasn’t 
until 1998 that the first components were 
launched into orbit. 

So what lies ahead for NASA? If the agency 
wants to   revisit the moon by the year 2020 , 
as it has promised, then it would be wise to 
relearn how it did things in the 1960s. That 
may not be easy, because times have changed 
and it is no longer obvious that government 
agencies should have any central role in 
creating the technology for space adventures. 
Half a century ago, keen-eyed politicians 
could identify useful areas for large-scale 
national research, such as aviation, computing, 
rocketry and nuclear energy. Today it’s all 
anyone can do to just keep in touch with the 
bewildering pace of developments in medicine, 
genetics, electronic consumer goods, personal 
computing and global communications. 
Politicians find it hard enough to respond to 
the social and environmental impact of myriad 
technologies that are already on the loose, let 
alone urge the invention of new ones.

Rockets are no longer the defining 
machines of modern times, and now even the 
ballistic missiles that heralded the space age 
have lost their edge in an era of asymmetrical 
warfare. A few fanatics with ten-penny craft 
knives can change the world in a day, while 
the expensive nuclear megatons in their 
underground silos are all but impotent now 
that our dread of nuclear weapons has been 
overtaken by our fear of terrorism.

As for lunar exploration, that impressive 
but short-lived child of a near-forgotten 
cold war, we have reached a time where 
NASA is no longer the proud vanguard of a 
technological adventure. Instead it seems to 
be the faltering custodian of an old one.   The 
spacecraft that will be used for touchdown 
missions  in the coming decade are based 
on systems designed in the late 1970s: solid 
rocket boosters from the space shuttle, 
bolted onto a familiar throwaway fuel tank, 
topped by a conical crew capsule that is 
embarrassingly similar to the old Apollo. 

We’ve seen this stuff before, so do 
not experience the same thrill in rocket 
adventures as our parents did 40 or 50 years 
ago, when both they and the space age were 
still young. This failure to seduce us represents 
a fundamental problem for NASA. If it can’t 
inspire people any more, then what’s the 
point? Unless it can restore that vital bond 
of communication, it’s hard to see a way 
forward for the ageing agency. ●

Could returning to the moon in 2020 inspire a new 
generation and rekindle enthusiasm for NASA?
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“The scale and ambition of NASA in its glory 
years was an expression of political idealism”
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■ IN 2001,   P. Michael Conn , 
an administrator at the 

Oregon National Primate 
Research Center in Beaverton, 
flew to Miami to be interviewed 
for a university position. When 
he arrived in Florida, his plane 
was met by an angry crowd of 
animal-rights activists wielding 
protest signs. They followed him, 
interrupted his meetings and 
literally chased him onto his 
plane back to the West Coast.

Not surprisingly, he didn’t get 
the job. But the incident, Conn 
says, was valuable nevertheless. 
It convinced him that he was 
involved in an outright war, that 
so-called “animal rightists” 
didn’t merely want to protect 
animals, they wanted to destroy 
any science that used them. 
That epiphany eventually led to 
The Animal Research War , a salvo 
fired back at the enemy.

“What other word than ‘war’ 
can we employ to describe what 
is happening to the enterprise of 
biomedical research?” ask Conn 
and his co-author James Parker, 
a former public information 
officer at the Oregon primate 

centre. “Attack? Assault? Siege? 
All the words that come to mind 
come from the battlefield.” They 
wouldn’t have thought in war-
like terms in earlier decades, 
the authors say, but today the 
situation has become urgent.

Actually, the word “war” did 
appear in the title of a   book on 
primate research that I wrote  
14 years ago. Still, The Animal 
Research War is packed with 
evidence that little has improved 
since. In fact, the relationship 
between animal rightists 
and animal researchers has 
deteriorated. Scientists seem 
more defensive and secretive 
about their work, activists more 
impatient and aggressive. And 
both seem less willing to listen 
to – or even acknowledge – valid 
points made by the other side.

Valid points do exist. Animal 
research – not all, but a 
respectable portion – has 
contributed to medical advances 
that have saved millions of 
human lives. Last century, the 
polio vaccines were developed
using rhesus macaques from 
Asia; last year, scientists began 
work using the same animals on 
vaccines against the tropical 

infection lassa fever. These are 
only a few out of many examples. 
Still, even those valued animals 
are not always treated with 
kindness or even respect – I once 
interviewed the manager of a 
monkey research facility who 
told me he absolutely loathed 
monkeys (and would prefer 
to work with goats) – and the 
regulations set forth in animal-

welfare laws are not always 
scrupulously followed.

Fair-minded balance, however, 
is not the organising principle 
of the book. Conn and Parker 
see the situation in stark black
and white: animal activists are 
interested in harming research, 
destroying medical advances for 
the rest of us and engaging in 
domestic terrorism. By contrast, 
animal researchers are simple 
folk who labour, despite personal 
risk, for the good of humanity. 
The rest of us may be a mixed 
bag of good and evil. “But in the 
world’s ambiguity … one group 
can claim credit for much good.” 
And that would be: biomedical 
researchers. Conn and Park go on 
to suggest that such scientists 
belong among the chosen few 
“who would lead us into the 
peaceable kingdom”. 

Who comprises the audience 
for this haloed perspective? The 
book certainly isn’t written to win 
over animal rightists. It didn’t 
win me over, either. I find the 
hyperbole unconvincing at best 
and hilarious at worst. Excerpts 
from The Animal Research War,
however, have already appeared 
in two magazines,   American 
Scientist , published by the 
scientific society Sigma XI, and 
The Scientist , which covers the 
life sciences. The latter featured 
the book on its cover, with the 
headline: “The WAR Against 
Your Work.”

Will that rile animal 
researchers? That’s what Conn 
and Parker are hoping for. Their 
book is a battle cry: it asks the 
research community and its 
supporters to fight back against 
a well-honed opposition. As 
the authors illustrate in detail, 
both researchers and university 
administrators are far too prone 
to cower in dismay rather than 
stand up for their work. The real 
measure of Conn and Parker’s 
trumpet-blowing will be how, if 
at all, it redraws the battle lines.  ●

Deborah Blum is a professor of science 
journalism at the University of Wisconsin-
Madison and author of The Monkey Wars 
(Oxford University Press, 1994)
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The Animal Research War by P. Michael Conn and James V. Parker, Palgrave Macmillan, $34.95, ISBN 9780230600140

“Are animal-rights 
activists engaged in
domestic terrorism?”
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WE WON’T TAKE 
THIS LYING DOWN
How should we respond to a claim that 
animal activists are waging war on science? Not by 
abandoning fair-mindedness, says Deborah Blum 

Review



Capricious climates

Ice, Mud and Blood: 
Lessons from climates past
by Chris Turney, Macmillan, 
£15.99/$24.95, ISBN 9780230553828
Reviewed by Fred Pearce

HUMANS are 
used to the 
certainty of a 
stable climate. For 
400 generations 
we have built our 
civilisations on it. 

Even small changes from the 
norm, like the rash of droughts 
that spread round the world 
4200 years ago, cause chaos. 
Chris Turney surveys capricious 
climates of the past, from early 
Snowball Earth to the frost 
fairs of the Little Ice Age, and 
captures the intriguing stories 
of how science uncovered 
this unexpectedly volatile 
past. It is a sobering and vividly 
told tale – especially as we 
contemplate our growing 
contribution to its outcome.

Can you have it all?

Motherhood, the Elephant in the 
Laboratory: Women scientists speak out 
by Emily Monosson, Cornell University 
Press, $25, ISBN 9780801446641
Reviewed by Alison George

WOMEN trying to 
squeeze a career 
and family duties 
into one 24-hour 
day will gain 
much affirmation 
from this 

collection of essays. The writers, 
who all balance science careers 
and motherhood, provide a 
fascinating insight into a world 
too often kept hidden. For those 
without children it should 
come with a health warning: 
the juggling and compromises 
these women have learned 
to live with may add up to a 
sobering reality check for those 
who still think they can have 
it all. For some it may prove 
a powerful contraceptive. 

water into armadas of tanker 
trucks and, ultimately, countless 
Poland Spring bottles. Here again, 
things are murky. In her account, 
the leading activist in Fryeburg 
comes across curmudgeonly, even 
crankish, while some nearby 
towns have welcomed Nestlé for 
bringing in new jobs.

For Royte, the Fryeburg 
situation is a glimpse of what the 
water wars of the future will look 
like: communities riven, big 
corporations cleverly lobbying 
and buying up land, and everyone 
hiring personal hydrologists (or, 
as Royte puts it, “hydrostitutes”).  

Without dismissing bottled 
water outright, Royte argues that 
at a time of climate change and 
increasing risks to global water 
supplies, we must change the 
way we think about this crucial 

resource and begin treating it 
as a public good to be preserved, 
rather than the equivalent of an 
oil deposit or timber forest, ripe 
for corporate exploitation. 

If there’s a flaw to the book, it’s 
Royte’s persistent back-and-
forthism. Sometimes she portrays 
Nestlé as the devil incarnate; other 
times she can see the appeal of 
bottled water and seems sceptical 
of the   anti-corporate activists . 
Meanwhile, as Royte runs through 
Brita filters, Nalgene bottles and 
testing labs in an attempt to 
figure out how to keep her own 
family’s tap water safe, I can’t help 
thinking that the average person, 
sans book deal, will never have 
the time or resources to become 
so meticulously informed. 

In the end, it’s simple. Until 
we, as societies, invest a great 
deal more in cleaning up and 
protecting our public water 
supplies, the beautiful bottle – 
and the corporations behind it – 
will continue to triumph. ●

Chris Mooney  is author of Storm World 
(Harcourt, 2007) and The Republican War 
on Science (Basic Books, 2005) 

as murky as the Mississippi. 
Bottled and tap water both have 

serious issues: for bottled water, 
concerns about the ecological 
footprint of production and 
corporate exploitation of water 
supplies; for tap, lingering 
worries about harmful 
contaminants. Royte explains 
these in painstaking detail, and 
admits that given the basic 
distastefulness of tap – sure, in the 
US it’s generally safe, but hardly 
fail-safe, and who knows about 
the quality of those pipes – she 
understands why so many people 
can be found clutching their 
stylishly bottled Vosses and Fijis.

At the centre of Royte’s tale is 
  Fryeburg , a small town in western 
Maine where the townspeople 
have rebelled against corporate 
behemoth Nestlé over the 
channelling of their community’s 

Bottlemania: How water went on sale 
and why we bought it by Elizabeth Royte,  
Bloomsbury, $24.99, ISBN  9781596913714

ALLOW me to grovel, confess, 
repent: I drink a lot of bottled 
water. At a time when anti-
corporate activists and 
environmentalists are targeting 
the booming bottled water 
industry on sustainability grounds, 
and even comparing people like 
myself to Hummer drivers, that 
has me more than a little 
concerned for my eco-cred.

So I expected   Elizabeth Royte’s 
Bottlemania to put me in my 
place. After all, it opens by 
declaring bottled water “either 
the biggest scam in marketing 
history or a harbinger of far 
worse things to come”. By the 
end, though, Royte’s reportorial 
honesty gets the better of her 
apparent politics, and she shows 
us that the issue of what to 
drink, when drink we must, is 
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Bookends

“Bottled and tap 
water both have 
serious issues”

Buying bottled water is no substitute 
for looking after our public supplies

SHOULD YOU TURN 
TO THE BOTTLE?
No ordinary person could ever afford the 
time to discover this much about the water 
they drink, says Chris Mooney
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Enigma
Divide both ways
No. 1497 Richard England

USING each of the digits 1 to 9, find a 
3-digit positive integer divisible by 7 whose 
reverse is an integer also divisible by 7, 

a 3-digit positive integer divisible by 9 
whose reverse is an integer also divisible 
by 9, and a 3-digit positive integer divisible 
by 11 whose reverse is an integer also 
divisible by 11.

What are the smallest and the largest 
of your six integers? 

£15 will be awarded to the sender of the 
first correct answer opened on Wednesday 
9 July. The Editor’s decision is final. Please 
send entries to Enigma 1497, New Scientist, 
Lacon House, 84 Theobald’s Road, London 
WC1X 8NS, or to enigma@newscientist.com 
(please include your postal address). 

The winner of Enigma 1491 is Neil Mondal of 
Hertford, UK.

Answer to 1491 Tile trials 
(a) 9 tiles to create the smallest possible 
rectangle; (b) 11 tiles to create the next 
smallest possible rectangle

Commentary

LAST month   I read a column in 
The New York Times by David 
Brooks  that has bothered me ever 
since. In it Brooks describes an 
essay about the medieval concept 
of the universe entitled   C. S. Lewis 
and the Star of Bethlehem by 
Michael Ward , a chaplain at the 
University of Cambridge. 

Brooks writes that “while we 
moderns see space as a black, cold, 
mostly empty vastness, with 
planets and stars propelled by 
gravitational and other forces, 
Europeans in the Middle Ages saw 
a more intimate and magical place. 
The heavens, to them, were a 
ceiling of moving spheres, rippling 
with signs and symbols, and moved 
by the love of God… The modern 

view disenchants the universe, 
Lewis argued, and tends to make 
it ‘all fact and no meaning’.”  

Brooks’s and Ward’s articles 
both reflect a popular view that 
science, by explaining the inner 
workings of the universe, robs 
it of the wonder that religion 
provides – a viewpoint that, 
frankly, I find offensive. How 
anyone can suggest that medieval 
hallucinations might spark the 
imagination more than the actual 
universe that we have been so 
fortunate to uncover is beyond me. 
The “heavenly actors” populating 
the spiritual universe of Lewis 
were, like many religious myths, 
intellectually lazy creations of 
fundamentally ignorant minds. 

It is a far grander kind of 
imagination that is needed 
to fathom the real universe. 

The night sky isn’t populated 
with mythical beasts, but with a 
small slice of the 100 billion or so 
stars in our small island galaxy, 
the Milky Way, one of 400 billion 
galaxies in the observable universe. 
Each of the stars, while not alive 
in an anthropomorphic sense, 
houses an exotic world of action 
at a searing 10 million degrees, 
releasing the energy equivalent 
to a thousand billion hydrogen 
bombs going off every second – a 
wonder-work of nature’s creation. 

The light from the stars of other 
galaxies takes billions of years to 
reach us. A Hubble Space Telescope 
photograph, in which every speck 
of light represents not a star, but 
an entire galaxy, with each galaxy 
containing billions of stars, surely 
spurs the imagination more than 
any fable. Around some of these 
stars there may be planets that 
once housed life. I say once, because 
the stars that produced the light in 
Hubble’s images are probably long 
gone. We are literally watching the 
history of the universe unfold 
before our very eyes.

In our own galaxy, a star 
explodes in a brilliant supernova 
once every hundred years or so, 
and is briefly as bright as 10 billion
suns. Yet most such explosions 
are invisible, obscured by dust, 
so in fact   the last exploding star 
observed from Earth in our galaxy 

“Too many people 
feel they must invent 
alternative realities to 
justify their existence”

It’s a wonderful 
cosmos…

World lines  Lawrence Krauss
was seen by Kepler in 1604 . Yet 
the universe is so big and old that 
these events are happening all 
the time. With a powerful enough 
telescope a region in the sky at 
night the size of a dime held at 
arms length will reveal more 
than 100,000 galaxies – so many 
that one may see up to 10 stars 
explode on a given night. Over 
time, 200 million stars have 
exploded in our galaxy, producing 
almost all the elements that make 
up our bodies. The atoms in your 
left hand may have come from a 
different star than those in your 
right: we are all star children. 

If this poetry of nature does 
not change the way we view our 
place in the universe, providing 
not mere facts but new meaning, 
then we are truly spiritually bereft. 
Yet too many people feel that they 
must invent alternate realities to 
justify human existence. 

Why does it matter if people 
cling to myths for solace? Because 
real-world problems such as 
climate change can only be solved 
by real-world thinking. Like it 
or not, the harsh reality is that 
nature doesn’t exist to serve 
humanity, and turning to myths 
that put humans at the centre of 
creation only distract us from 
appropriate actions. 

Brooks’s column also 
mentioned Barack Obama’s much-
maligned statement that some 
people turn to religion for refuge 
from the inequities that abound in 
Bush’s America – a truth many 
people would rather not hear. 
If we live at a time when honest 
questions about the role of religion 
and people’s motivations for 
action cannot be voiced in public, 
then I worry about our future.  ●
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LAST year, Canadian postdoc Chris 
Carmichael relocated to Scotland 
from Nottingham  when his 
supervisor was offered a position 
at the University of Edinburgh. 
He has never looked back. “I love 
Edinburgh. It’s such a wonderful 
place to be,” he says. “Because it’s 
the capital, you’ve got the arts, 
the museums and several 
theatres.” Not only that, but jump 
in a car and you can soon be in the 
Highlands and the Western Isles. 
“It’s easy to get away.” 

Andrew Mills, a chemist who 
moved from Swansea to the 
University of Strathclyde nine 
years ago, is also pleased with his 
chosen location : “I’m staggered 
by the dramatic scenery that’s 
only 40 miles from Glasgow.” 
Though Glasgow is Scotland’s 
largest city, it is not so big that 
you’re overwhelmed by it, Mills 
says. Edinburgh is sometimes 
called the “Athens of the north”, 
but Glasgow’s main square – 
complete with pavement cafes in 
the summer – gives the capital a 
run for its money. “Glasgow is like 
the Paris or Rome of the UK. And 
the University of Strathclyde is 
right in the centre,” he says.

The positive mood is not only 
pervading Scotland’s academic 

science, but is filtering through 
to business too, turning the 
country’s world-class scientific 
achievements into economy-
driving moneymakers. “There 
is strong encouragement to 
commercialise things here,” 
says Ian Wilmut, who created 
one of Scotland’s most famous 
daughters – Dolly, the cloned 
sheep – while at the University 
of Edinburgh’s Roslin Institute. 
“There is certainly a lot of support 
from the Scottish government.” 

Last year, university science 
in Scotland received £1.1 million  
of  Scottish government funding 
and £200 million from UK 
research councils. The money 
is well spent. For its diminutive 
size, Scotland’s research base 
has excelled. It produces around 
1 per cent of the world’s research 
with less than 0.1 per cent of the 
world’s population. It also boasts 
12.5 per cent of the UK’s top-rated 
departments, despite being home 
to less than a tenth of the total 
UK population.

All this contributes to a 
thriving network of grand, old 
universities mixed with brand-
new research facilities – and in 
inspiring surroundings: you’re 
never more than a stone’s throw 

Take the high 

road to high tech

Though only a small country on the fringes of 
Europe, Scotland can more than hold its own 
when it comes to cutting-edge science and 
technology, Louise  Smith discovers
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Science, work and business
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into remedy. The aptly named 
Translational Medicine Research 
Collaboration (TMRC) is a newly 
established network of clinical 
research centres involving the 
medical schools at Aberdeen, 
Dundee, Glasgow and Edinburgh 
universities, a core research 
lab hosted by the University 
of Dundee, US-based Wyeth 
Pharmaceuticals and the NHS. 
The collaboration aims to 
develop treatments and drugs 
by researching how to better 
diagnose and monitor disease.

A second round of government 
funding for the TMRC was 
announced this year – to the tune 
of £15 million. A solid $45 million 
commitment from Wyeth has also 
been a boon for Scotland. “It’s the 
first time Wyeth has come out 
from the US to do something of 
this kind,” says Andrew.

What’s more, different types of 
collaborations are springing up 
throughout the country. In two 
years’ time, Wilmut and his 

biological sciences it takes a 
commendable third place.

For researchers, then, Scotland 
is a pretty desirable place to be. 
Certainly Wilmut has felt no need 
to move since he arrived in the 
1970s. “There is very good 
research here,” he says. “Life 
sciences are a priority in Scotland, 
so there are great career 
opportunities here.”

The biggest priority now is to 
capitalise on all that knowledge. 
“What we’ve been very good at 
is being innovative,” says Ruth 
Andrew, spokeswoman for 
Scottish Enterprise, a Scottish 
government-funded agency that 
supports business development. 
“What we haven’t been so good at 
in the past is taking those ideas 
and making a business of them.”

Nowadays, Scotland is getting 
just as good at turning research 
into business as it is at doing the 
research in the first place. One 
initiative has been particularly 
successful in translating research 

from breathtaking mountains 
and crystal-clear lochs. Although 
house prices are holding up better 
than in the rest of the UK, an 
average home still costs £50,000 
less than you’d pay in England. 
So what’s not to like?

Booming biotech
Scotland’s academic strength in 
the biological and health sciences 
has a long history. More than 
500 years ago, the multitasking 
members of the Barber Surgeons 
of Edinburgh, whose craft was not 
only to cut hair but to practise 
bloodletting and other forms 
of surgery, were incorporated as 
a craft guild of the city. This 
became the Royal College of 
Surgeons of Edinburgh, and has 
more recently been joined by a 
world-class academic life-sciences 
scene and a thriving 
biotechnology sector.

Scotland’s life-science sector 
ranges much further than the 
creation of Dolly the sheep. 
Although stem-cell research is 
still a speciality, other hot areas 
include cancer research, diabetes 
and cardiovascular disease.

Overall, Scotland contributes 
0.8 per cent of the world’s 
scientific publications. This might 
not sound like much but, as 
the old adage goes, it’s what you 
do with it that counts. A common 
method of judging success 
in science is how many times 
a publication is cited, and 
therefore how much impact it 
has. According to an independent 
report produced for the Scottish  
government by data-analysis 
company Evidence, this little 
nation is punching above its 
weight, producing 2 per cent of 
the world’s highly cited papers.

The same report reveals that 
Scotland’s impact in health and 
medical sciences, when compared 
with other countries with similar 
research economies, puts it in 
first place. In clinical sciences, it is 
second only to Switzerland, and in 
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POLLY ARNOLD
Before being 

headhunted by 

the University of 

Edinburgh, Polly 

Arnold was at the 

University of 

Nottingham for 

seven years, 

producing compounds that have strange 

reactive properties. “We try to make 

molecules that textbooks say shouldn’t 

exist – weird molecules with electrons 

where they shouldn’t be,” she says. 

Arnold now continues her work in 

inorganic chemistry, albeit in slightly 

different surroundings.

Why Scotland?

The major draw was moving to a better 

university which was offering us a really 

well-equipped lab. Alongside that there 

were personal advantages – it’s a much 

nicer place to live.

Did you visit Scotland before you 

moved?

Yes. We sent the research group up, 

and they were very well looked after. 

They were given a tour and shown 

what postgraduate life was like.

Was it a problem to relocate?

My husband and I both had jobs at 

Nottingham, but the University of 

Edinburgh had the money to make 

both of us an offer that most 

universities wouldn’t be able to afford. 

I’d been trying to get better facilities for 

my group at Nottingham and I’d always 

come up against problems I couldn’t 

solve. So the opportunity to move to 

another lab where they were already 

solved was a fantastic opportunity.

What do you like most about 

Scotland?

The fact that wherever I go in the 

world, I get scientists dying to come 

and spend a sabbatical with us, or 

come and give a lecture. It’s a 

combination of them thinking 

“Oh, Edinburgh, how beautiful”, 

and wanting to give a lecture in 

our well-known department.Glasgow’s pavement cafes are a 
unique part of the city’s appeal



colleagues will move to an area 
known as the Edinburgh 
BioQuarter. This massive 
development got under way two 
years ago when the University of 
Edinburgh established its medical 
school next to the site of the Royal 
Infirmary, and the idea to develop 
a complex that combines top-
class research and clinical 
expertise with a healthy dose 
of industry was born. “That 
combination, going from the 
most basic research to the clinic, 
will be extremely important for 
the most rapid exploitation of the 
knowledge,” says Wilmut.

Going digital
Life sciences are certainly one of 
Scotland’s strengths, but other 
areas are also benefiting from 

government support and hoping 
to attract world-class researchers 
as a result. The Informatics 
Forum, for example, a £42 million 
project at the University of 
Edinburgh, will bring the 
university’s informatics 
researchers – who are currently 
spread out across the city – under 
one roof. Part-funded by Scottish 
Enterprise and the Scottish 
government, the forum is due to 
open in August.

The forum might be a new kid 
on the electronics block, but 
Scotland’s history in electronics 
research and business goes back a 
long way. Scotland is home to 
many multinational companies, 
such as Dell and IBM, and this 
well-established area of industry 
maintains a healthy job market. 
The field of electronics makes up 
40 per cent of jobs on offer at 
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EYES ON THE PRIZE

Strapped for cash in Scotland? 

Not a problem when you can apply for 

these generous awards

SCOTLAND’S Saltire prize encourages 

scientists to develop clean marine-

energy innovations, offering the winner 

£10 million. “Scotland won the natural 

lottery with oil and gas in the 1970s and 

has won it again in its potential for 

planet-saving renewable energy,” said 

first minister Alex Salmond, who 

announced the award in April.

Other competitions have generated 

huge amounts of R&D investment 

through cash prizes, a model Scotland 

wants to copy. The X prize foundation, 

for example, plans to offer prizes in the 

energy domain alongside awards such as 

the Google Lunar X prize, a $30 million 

competition for the first privately funded 

team to send a robot to the moon and use 

it to transmit information back to Earth. 

If you’re after funding on a smaller 

scale, then Scottish Enterprise’s Proof of 

Concept (POC) fund might appeal. The 

programme aims to help researchers 

commercialise a great idea. A bit like 

Dragons’ Den, then? “We don’t say 

that,” says Ruth Andrew of Scottish 

Enterprise. “It’s not so scary!” 

Andrew Mills at the University of 

Strathclyde is a recent beneficiary of this 

award, which will help him develop a 

UV-sensitive skin patch that changes 

colour to warn when your skin is about 

to burn. Could he have done it without 

POC? “With great difficulty,” he says. 



the government must weigh 
up the cost of sprouting wind 
turbines in unspoilt countryside 
or sinking tidal-power generators 
into ocean ecosystems. Green 
power creates its own 
environmental issues in the form 
of threatened wildlife and 
habitats, and some schemes – like 
the recently rejected proposal for 
a 181-turbine wind farm on 
Lewis – fall at these hurdles.

Despite some setbacks, many 
proposals are steaming ahead, and 
the government is doing more 
than its fair share of encouraging 
innovation in the area of green 
energy with the newly established 
Saltire prize. This £10 million 

award for advances in clean 
energy draws its inspiration from 
other high-profile science prizes 
such as the Nobels.

Grey might be somewhat 
bound to coastal living given the 
speciality of his company, but 
part of Scotland’s appeal for him 
is its great accessibility. “We can 
walk out of the office and go for a 
walk along the seashore,” he says. 
“In 10 minutes you can be in 
amongst 3000-foot mountains, 
in 20 minutes you can be on the 
high street, and in two hours I can 
be in central London.”  ●

Louise Smith is a science writer 

based in London

“Talent Scotland”, an initiative run 
by the Scottish  government to 
attract skilled professionals to the 
country, says Hazel Sinclair, the 
organisation’s senior manager.

It was early government 
support that led to the 
establishment of Wolfson 
Microelectronics, a spin-off 
company from the University 
of Edinburgh. Devices made by 
Wolfson now power mobile 
phones, digital cameras and flat-
screen TVs worldwide, and the 
company has offices in several 
countries, including Japan, Korea, 
India and Germany. It also 
maintains symbiotic local links: 
up to 40 per cent of Wolfson’s 
engineers are graduates from the 
University of Edinburgh, and the 
company offers mentoring for 
start-up companies in the area.

Equally, if it is gaming you’re 
into, you’d be hard pushed to 
find a better place to work than 
the home of computer games 
Grand Theft Auto and State of 
Emergency. As New Scientist
went to press, GTA designers 
Rockstar Games had several 
vacancies in its Edinburgh 
studio. So if you’re looking to 
make a career in gaming, several 
degree programmes in Scotland 
will help you on your way. The 
University of Abertay in Dundee 
and the University of the West of 
Scotland at Paisley both run well-
established courses.

Keeping it clean
When Robert Burns wrote “Nae 
man can tether Time nor Tide” 
in his 1790 poem Tam O’Shanter,
he couldn’t have known that over 
200 years later his beloved 
Scotland would set about doing 
exactly that – harnessing the 
power of the tide to become 
Europe’s most promising 
provider of renewable energy.

The Scottish government has 
set itself some stiff targets when 
it comes to using clean, green 
power. By 2011, it aims to have 

31 per cent of Scottish electricity 
coming from renewable sources, 
and by 2020 that target rises to
 a whopping 50 per cent.

This might sound like a 
huge undertaking, but with a 
long, wind-whipped coastline, 
it may be in reach. Scotland has 
the potential to provide a quarter 
of Europe’s wind power, as well 
as a quarter of its tidal power and 
a tenth of its wave power. 
The soon-to-be-tethered tides 
of the Pentland Firth, the stretch 
of water that separates the Orkney 
Islands from the northernmost 
tip of the Scottish mainland, 
have already earned the area 
the nickname “the Saudi Arabia 
of tidal power”.

Already, nearly a fifth of 
Scotland’s power comes from 
renewable sources, and new 
schemes to boost this figure 
are springing up all the time. 
In April alone, the Scottish 
government approved two 
proposals: a hydroelectric scheme 
in Perthshire capable of 
generating power for around 
1000 homes, and a wind farm 
near Brora in Sutherland with 
the capacity to power nearly 
40,000 homes.

One company leading the pack 
is AWS Ocean Energy, based in 
Alness, near Inverness. The 
company is developing buoys that 
sit in the sea and harvest energy
from the change in water pressure 
caused by the waves. Although it 
currently employs just 14 people, 
it is looking to double that 
number in the next year, says 
chief executive Simon Grey. 
“Scotland is a very good place 
to be because there’s a lot of 
political support [for renewable 
energy],” he says.

As they develop, these kinds 
of schemes should also boost 
the number of jobs in the area. 
Though energy is a new area 
of activity for Talent Scotland, 
it makes up 10 per cent of its 
vacancies and Sinclair expects 
that proportion to grow as the 
sector matures.

It’s not all plain sailing on 
calm seas, though. Before 
approving schemes like these, 
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LOCATION, LOCATION, LOCATION

Edinburgh BioQuarter 

When the University of Edinburgh 

established its medical school right next 

to the Royal Infirmary, Scottish 

Enterprise spotted an opportunity. 

The 15 hectares of land next to the site 

was ideal for a business park, says 

Scottish Enterprise spokesperson Neil 

McInnes, and combining research, 

clinical practice and industry 

in one space “was the next big thing 

in terms of life-science development, 

ensuring Edinburgh stays ahead of 

the game”.

In 2007, the US-based developer 

Alexandria Real Estates – famous for 

such projects as San Francisco’s Mission 

Bay development and New York’s 

East River Science Park – came on 

board. It is helping to complete a 

building that will serve as an incubator 

for start-up companies (called an 

“accelerator”) and several new facilities 

for institutions including the Scottish 

Centre for Regenerative Medicine.

Two-thirds of this centre is 

government-funded. “That shows you 

the commitment there is, not only to 

the health of people here, but also to 

job and wealth creation,” says Ian 

Wilmut, the centre’s director. 

By 2015 BioQuarter is expected to 

have created 6500 jobs, and £350 

million for the Scottish economy.
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More than 1500 square kilometres of 
freshwater lochs stretch across Scotland



Feedback–

FEEDBACK has long been intrigued by 
laundry balls. On the one hand, these 
variously shaped objects that you put 
in the washing machine to save 
detergent and energy may well work – 
after all, slapping your clothes against 
rocks in a cold stream works if you have 
the persistence.

On the other hand, the marketing 
claims made for them are often such 
a load of you-know-what that many
purchasers must be being hoodwinked, 
even if the balls do work. So we have to 
file these claims in the same 
philosophical washtub as those things 
that people confidently assert are true 
and that are in fact true, but only by 
coincidence – which doesn’t count as 
proper knowledge.

These thoughts are prompted by 
a follow-up to last year’s claim from 
  www.lakeland.co.uk  that their balls 
“activate” water molecules, producing 
electrolytic oxygen and hydrogen ions, 
which led us to worry about washday 
explosions (  5 May 2007 ). 

Now Gillian Hurworth sends 
pictures of the packaging of Ecoballs, 
which claims they “make the molecule 
of water smaller” and “as a result this 
gives the water good hydrating 
properties and permeability” – a claim 
you can see for yourself via   www.
ecoballs.notlong.com .

Feedback is concerned that, if true, 
this claim would be far more serious 
than the one made by Lakeland. So we 
can only offer the following warning. 
Be careful not to overdose on Ecoballs, 
people! Make those water molecules 
too small and let them get too close 
together and the results could, we fear, 
be thermonuclear.

MEN are often accused of thinking with 

a part of their anatomy other than their 

brain. Simple observation of some men’s 

behaviour at parties – and sometimes 

morning-after introspection by said men – 

tends to support this. However, while 

Feedback hesitates to invoke Occam’s razor 

in this sensitive context – indeed, Feedback 

is now typing with legs crossed – it has to 

be done: “Do not introduce entities 

without necessity,” Occam said. Surely the 

brain, alone, should take full responsibility.

Not necessarily, according to the marvel 

of digital databases of the human genome. 

“To obtain gene expression information for 

large-scale data analysis,” J. Guo and 

colleagues write in   Cytogenetic and 

Genome Research, vol 103, p 58 ), 

“expression data of 760 unigenes in 

17 human tissues (liver, lung, testis, brain, 

ovary, uterus, colon, stomach, heart, eye, 

kidney, spleen, gall bladder, breast, 

thymus, prostate and pancreas) were 

retrieved…” A “unigene”, we are told, is 

a set of one or more DNA sequences that 

produce effectively the same protein. “This 

expression data,” the authors continue, 

“was subjected to clustering analysis… 

Results: Among the 17 tissues, the highest 

similarity in gene expression patterns was 

between human brain and testis.”

So now we know.

BOOK publishers need to present an 
image of being up-to-the-minute. In 
the online age, this need is even more 
pressing – though authors drumming 
their fingers and waiting for emails 
with revisions a year after they 
submitted the manuscript may 
disagree. This uncertainty about 
timescales may have something to do 
with the message that Nik Whitehead 
received from the website of publisher 
McGraw-Hill: “Dear user, the system is 

currently unavailable. Please try 
again in -143 minutes.”

When Whitehead clicked the 
“refresh” button, the message indeed 
refreshed: “Please try again in -151 
minutes. We apologise for this 
inconvenience and thank you for your 
patience.” He is now “trying to wait 
patiently”, he says, “and backwards”.

A NOTE accompanying the insurance 

documents Liz Bell received from the UK’s 

Automobile Association for her impending 

drive across France stated: “If you would 

like this information in an appropriate 

alternative format, such as Braille or 

cassette, please call us...” Bell is surprised 

by the idea that someone about to embark 

on a long-distance drive might require 

this service.

IS   MARSDRIVE , the international space 
exploration organisation, gearing 
itself up to welcome time travellers? 
When Tobias Holdbrook wanted to join, 
the options he could choose for his 
date of birth went all the way up to 
31 December 2013.

FINALLY, NASA has sent an “Inflatable 

Universe” to a colleague in the New 

Scientist features department. Shaped like 

a beach ball, its surface is inscribed with 

patterns that depict “the oldest light in the 

universe” as revealed by the Wilkinson 

Microwave Anisotropy Probe. To see the 

patterns properly you have to blow up the 

ball, but NASA obliges with instructions on 

how to do this, starting with: “1. For best 

results, inflate by blowing into valve with 

mouth only.”

We would rather not speculate on which 

other parts of the anatomy might be 

employed for this.

You can send stories to Feedback by email 

at feedback@newscientist.com. Please 

include your home address. This week’s and 

past Feedbacks can be seen on our website.

  A letter  in the online version of the 
medical journal BMJ is headed 
“The first 100 per cent of the full 
text of this article appears below”. 
Richard Hill wonders where the 
other 100 per cent went
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The last word–

ALL ALONE
Do polar bears get lonely? I’m not 

being flippant, just attempting to 

find out why animals such as 

humans or penguins are gregarious 

while others, such as polar bears and 

eagles, live more solitary lives.

Thanks to Andrew Taylor for sending 

us an astonishing set of photos of 

a polar bear playing with dogs, one 

of which is shown below right. They 

don’t answer the question, but they 

show a side of polar bears we don’t 

often see – Ed

Having a gregarious or solitary nature 
are species-specific survival strategies 
adopted by different animals and 
birds. Big predatory mammals such as 
polar bears, grizzlies and tigers isolate 
themselves from one another to avoid 
competition with other members of 
their own species. By spreading out, 
they also expand their feeding 
grounds and breeding territories. If 
fellow species members come into 
close proximity there can be fierce 
competition for food, mates and 
territory. The same is true with many 
solitary species of birds, such as eagles 
and condors. 

These animals and birds usually 
pair up during the breeding season 
to reproduce, and separate soon 
after successful mating or when they 
have raised their young ones. In most 
cases, raising the young is the sole 
responsibility of females. Indeed, 
males of such species sometimes kill 
their young to increase their own 
reproductive success.

Social animals, by contrast, find 
strength in numbers. Animals such as 

antelope on the African savannah or 
penguins in the Antarctic form big 
colonies, where they huddle together 
for warmth and to alert each other to 
a potential predator attack. In a large 
herd or colony, losses to predators are 
negligible compared with what they 
would be if the animals were in 
isolated groups. 

Between the solitary and social 
extremes are creatures like lions, wild 
dogs and wolves, which often hunt in 
groups and display differing degrees 
of social interaction and cooperation. 

A similar question can be asked 
about why some plants are gregarious 
while others are solitary. In one 
intriguing strategy, called   allelopathy , 
gregarious plants secrete chemicals 
into the soil to reduce competition 

from related species that cannot 
survive the presence of these 
compounds. As with animals, these 
strategies have evolved to maximise 
the plants’ chances of survival. 
Saikat Basu

Lethbridge, Alberta, Canada

Bears and eagles rarely associate with 
their own kind because individuals 
need to defend their own feeding 
territories in which food is often scarce. 
Polar bears live in an environment 
where the food resources are too 
limited to sustain a large community, 
so it makes sense for them to be the 

only predator in this particular niche. 
When food is plentiful both bears and 
eagles will gather together with a 
reasonable degree of amity. 

The reverse is true for social 
animals, including humans. Social 
animals are often prey for other 
species, and cluster together for 
safety against predation – though 
this is only one of the reasons for 
group formation.  But when food is 
scarce, individuals may break away 
from the group to find it.

Whether an animal can feel 
anything resembling the loneliness 
humans feel is hard to say. However, 
highly social animals such as certain 
types of parrots seem to be adversely 
affected when kept alone. Some parrots 
will engage in bizarre behaviours and 
can self-mutilate. Some large parrots 
will even seem to go “insane” if 
subjected to long periods of isolation. 

On the other hand, certain animals 
that are by nature solitary hardly 
seem to be affected at all. Some fish, 
in particular some types of cichlids, 
will fight viciously with their own 
kind if more than one is kept in 
an aquarium.   Guam rails , a kind 
of flightless bird, are notoriously 
intolerant of their own kind, which 

has obviously made breeding them 
in captivity very difficult. 

So the answer to the question is 
a qualified yes: some animals will feel 
“lonely” if they are by nature highly 
social. However, some will only 
engage with their own at specific 
times and in a highly ritualistic 
fashion, such as when mating or 
defending their territory.
By email, no name or address 

supplied

It depends on the bear and the 
circumstances. Loneliness is a reaction 
to deprivation of company when 
company is appropriate. In the case 
of polar bears, company usually 
represents competition or threat, 
so they do very well by themselves, 
thank you – unless you happen to 
be small enough to eat. In certain 
situations, when food and breeding 
are not relevant, males will wrestle 
harmlessly to establish dominance, 
thereby reducing the risks of dangerous 
fighting when mating time comes, but 
that is pretty much that.

Cubs want their mother’s company 
for food, protection and reassurance, 
and they want each other’s company 
for socialisation, warmth and play. 
Females want the company of their 
cubs, but keep other adults (and cubs) 
at a distance. Once her cubs mature or 
die, a mother again becomes a loner 
until mating time, and then tolerates 
males only briefly. She has no reason 
to want any company beyond that. 

It is all part of the adaptation to 
their environment. In zoos, where 
security and food are no constraint, 
polar bears often seem happy to have 
the stimulus of company.
Jon Richfield

Somerset West, South Africa

“Loneliness is a reaction to 
deprivation of company when 
company is appropriate.”
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