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IT IS the ultimate in human degradation: 
children taken from their families, then forced 
to bear arms, kill and maim. Sadly, it is a story 
  repeated time and time again  in conflicts 
across the globe.

Those of us lucky enough to live far from 
the war zones of Sierra Leone, Somalia and Sri 
Lanka can scarcely imagine the psychological 
damage suffered by these children. Media 
reports have sown the idea that they represent 
a lost and broken generation. “Kids with only 
one viable skill – killing – will plague their 
country and communities for years to come,” 
ended one   heart-rending story  from Sierra 
Leone, published in The New York Times.

So the latest research on former child 
combatants from conflicts in Uganda and 
Mozambique will come as a surprise. Far 
from plaguing their countries, it seems that 
they may be more politically engaged and 
economically productive than their peers who 
were not forced to fight (see page 6). What’s 
more, while some former child soldiers do 
bear psychological wounds, overall they show 
remarkable resilience. Communities that have 
suffered atrocities at the hands of child 
soldiers are also surprisingly welcoming of 
returnees. Reintegration may not be easy, but 
it seems that people tend towards forgiveness 
more than resentment and fear.

If this is the picture that emerges from 
careful research, why has the stereotype 
persisted of former child soldiers as a lost 
generation? In part, we can blame a dynamic 
that operates between the media, eager to find 
the most vivid stories, and NGOs, which want 
to raise public awareness of child soldiering – 
stoking revulsion that will pressure political 
leaders to stamp it out. 

This relationship tends to focus on 
individuals with the most brutal stories 
to tell. This may explain why the latest – 
largely anecdotal –   report  on former child 
combatants in Uganda from the Coalition to 
Stop the Use of Child Soldiers presents a more 
gloomy assessment of their prospects than 
the quantitative research conducted by the 
  Survey of War Affected Youth (SWAY) . 

Some results of this latest research are 
disconcerting – especially that child soldiers
may have acquired some positive motivations 
and skills. But we should not reject findings 
just because they make us uncomfortable. 
The strong message from projects like SWAY 
is that aid in conflict zones should be directed 
to the community as a whole, rather than to 
returning child soldiers – which can create 
resentment. Assistance should focus on those 
with the greatest need, whether or not they 
were former combatants.  �

OTHER countries beware: the UK looks like an 
“unreliable” and “incompetent” partner when 
it comes to science. That is the   conclusion of a 
House of Commons committee  investigating 
an £80 million hole in government funding 
for physics which saw UK scientists forced to 
  withdraw from international projects  such as 
the Gemini telescopes and the International 
Linear Collider. 

In an incisive report, the committee heaps 
criticism on the body that imposed the cuts, 
the Science and Technology Facilities Council, 
and particularly its chief executive, Keith
Mason, for lamentable planning, leadership 
and communication. Yet it stresses that the 
government never gave the STFC enough 
money to fulfil the expectations made of it. 
John Denham, the minister responsible for 
science, has ordered a review of UK physics 

research. When that has reported let us hope 
he can find the money to repair the senseless 
damage to the nation’s research and reputation.

The committee identifies other worrying 
trends in political attitudes to science. It points 
out that government has allocated so much 
money to tackle fields it deems important, 
such as energy, technology and ageing, that the 
UK’s principal funding agencies – the research 
councils – will not be able to support the same 
volume or diversity of research as in the past. 
The committee likens this to micromanagement
of the nation’s science budget. 

Worse, once the government’s changes are 
taken into account, all but one of the research 
councils will have less money to spend on 
their own priorities. This does not say much
for a government that trumpets its support 
for science.  �

How to wreck a nation’s reputation

When the smoke clears
Being forced to fight as a child soldier has some surprising after effects
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News in perspective

Upfront–

COULD a superheavy element, 
more massive than any created 
in the lab, really have gone 
unnoticed in Earth’s rocks until 
now? That was the claim of a team 
of physicists last week, but the 
announcement has prompted 
only scepticism.

Amnon Marinov at the Hebrew 
University of Jerusalem in Israel 
led a team that ran a purified 
solution of naturally occurring
thorium through a mass 
spectrometer to measure 
the mass of individual atoms. 
Thorium has an atomic mass 
close to 232, but the team saw a 
handful of atoms with a much 

greater mass, at just over 292.
The heaviest atom hitherto 

known to occur in nature is 
an isotope of uranium: with 
92 protons and 146 neutrons, 
its atomic mass is 238. Marinov 
thinks this putative new element 
contains either 122 protons with 

170 neutrons, or possibly 
124 protons with 168 neutrons 
( www.arxiv.org/0804.3869). 

If the team’s observations 
are correct, then the element must 
exist in nature, despite calculations 
which indicate that such atoms 
would be highly unstable and 
undergo some form of radioactive 
decay in a matter of nanoseconds. 
Marinov suggests that they could 
persist much longer without 
decaying if their nucleus was in a 
particular kind of excited state – 
highly deformed and spinning.

Rolf-Dietmar Herzberg at the 
University of Liverpool in the UK 
is far from convinced. “There are 
some gaping holes in the paper,” 
he told New Scientist. If there is 
a trace of this stuff in a purified 
solution of thorium, he says, 
there should be even more of it 
in natural minerals, in which case 
“it’s ludicrous to assume no one 
would have spotted it before”.

Kenneth Gregorich of 
Lawrence Berkeley National 
Laboratory in California, is also 
doubtful. “To claim a new element, 
you need much better evidence. 
The general interpretation is going 
to be that there must be a problem 
with their technique.”

HOMOPHOBIA and the 
stigmatisation of people with HIV 
and AIDS are hampering efforts to 
tackle the spread of infection in 
Russia and the other countries 
of the former Soviet Union.

The number of people there 
with HIV has risen to 1.6 million 
since 2001 – an increase of 150 per 
cent. Only by being more accepting 
of homosexuality and of the need 
to treat intravenous drug users 
can the region “turn the corner”, 
Peter Piot of UNAIDS told the 
  second Eastern Europe and Central 

Asia AIDS conference  in Moscow 
on 2 May.

The worry is that if people 
in these high-risk groups are 
stigmatised, they will resist 
coming forward for treatment – 
and carry on spreading the 
infection. There are also worries 
that governments under-report 
cases resulting from sex between 
men. Official figures suggest 
1 per cent of total HIV cases in the 
former Soviet Union are a result 
of sex between men, but a UNAIDS 
study that puts the figure at up to 
23 per cent in Ukraine suggests 
this is a serious underestimate.

SMOKING NOT SO COOL AFTER ALL
Restaurant smoking bans don’t just 

protect diners and staff from other 

people’s smoke, they help stop young 

people becoming habitual smokers.

In 2001, Michael Siegel and 

colleagues at Boston University surveyed 

3834 Massachusetts youths, with 

follow-ups two and four years later. 

In towns where restaurants had no 

smoking bans or kept smoking areas, 

9.8 per cent had smoked over 100 

cigarettes in their lifetimes, compared 

with 7.9 per cent in towns with smoking 

bans. Once the researchers corrected for 

factors such as whether their parents 

smoked, those in towns with bans were 

35 per cent less likely  to be habitual 

smokers (Archives of Pediatric and 

Adolescent Medicine, vol 162, p 477).

Bans don’t make teenagers less 

likely to try cigarettes, but seem to stop 

them making it a habit, perhaps due to 

less contact with smokers or because 

smoking seems less socially acceptable.

“Such an atom would be 
highly unstable, decaying 
in a matter of nanoseconds” 
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Relief agencies and rich countries have 

been lining up to offer emergency aid to 

Burma in the wake of cyclone Nargis, but 

with agencies already hit hard by soaring 

global food prices and Burma’s own rice 

crop now devastated, it is not obvious 

where the money or food will come from.

As New Scientist went to press, 

Burma’s military dictatorship had revised 

its earlier estimate of several hundred 

killed and admitted at least 22,000 are 

dead and many more are homeless.

The world’s largest provider of food 

aid, the UN’s World Food Programme, 

was already facing problems caused by 

huge rises in the price of basic foods over 

the past few months – rice prices have 

trebled since December, for example. 

The WFP, which relies on donations, was 

struggling to find enough money to pay 

for food aid, according to Caroline 

Hurford at WFP headquarters in Rome.

DISASTER IN A DIFFICULT TIME
Even if the agency finds the money 

to buy food for Burma, there may be 

little available in the region. Several 

major rice producers including India, 

Vietnam and China have limited or 

banned rice exports this year to protect 

their own supplies. Burma was an 

exception. It was expected to export 

half a million tonnes of rice this year  

to nations including Sri Lanka and 

Bangladesh, which are not able 

produce enough for themselves.

To compound Burma’s problems, 

the Irrawady delta in the south – where 

the WFP usually sources food for 

development programmes in the 

impoverished north of the country – 

will now itself be in need of aid.

Several rich countries, such as the 

US, have pledged extra funds for global 

food aid. “We’re not sure how much of 

that is going to us,” says Hurford.

–Where will aid come from?–



DOES drinking infant formula 
made of cow’s milk increase the 
risk of developing type 1 diabetes? 

In 1993, a Finnish study found 
that consuming dairy products 
early on correlated with diabetes 
risk. One explanation is that beta-
lactoglobulin, a protein in cow’s, 
but not human, milk prompts 

babies to make antibodies that 
also attack glycodelin, a protein 
vital for training the immune 
system. The mistuned immune 
system then mistakenly destroys 
insulin-producing pancreatic 
cells, leading to type 1 diabetes. 

Now Marcia Goldfarb of the 
company Anatek-EP in Portland, 
Maine, has found that five children 
with type 1 diabetes, who were 
fed cow’s-milk formula, all have 
antibodies to beta-lactoglobulin 
(Journal of Proteome Research,
DOI: 10.1021/pr800041d). 

Diabetes researchers are 
cautious, though. “It’s fascinating, 
but needs more back-up data,” 
says Mikael Knip of the Hospital 
for Children and Adolescents 
in Helsinki, Finland. He is 
coordinating a large   international
study, TRIGR,  to test whether 
children fed formula have a lower 
risk of disease than those fed the 
hydrolysed version, in which milk 
proteins have been broken down.

TWO centuries after a dead 
specimen was deemed so 
outlandish it had to be a fake, the 
bizarre genetic make-up of the 
platypus has been laid bare. 

Wesley Warren at Washington 
University in St Louis, Missouri, 
led the team that sequenced the 
platypus genome. As expected, 
they found an amalgam of reptile 
and mammalian features, but 
some surprises, too. 

It turns out the gene sequences 
responsible for determining 

sex are more like a bird’s than 
a mammal’s. Though the gene 
that evolved into the human 
sex-determining gene is present, 
that is not its job. So the function 
in humans must have evolved 
after the platypus split from 
our common ancestor, about 
166 million years ago. Yet the 
platypus has the same repertoire 
of milk protein genes as a cow or 
a human, so clearly   milk evolved
long before the ability to have live 
offspring (Nature, DOI: 10.1038/
nature06936). 

The team also found that the 
platypus has a bigger repertoire of 
a particular class of vomeronasal 
receptors than any other animal, 

“The mistuned immune 
system mistakenly destroys 
insulin-producing cells”

“The platypus has the same 
repertoire of milk protein 
genes as a cow or a human” 

TROPICAL insects, amphibians and 
reptiles will probably never enjoy 
the status of an environmental 
poster child, but global warming’s 
impact on them can’t be ignored.

So say Josh Tewksbury of the 
University of Washington in Seattle 
and his colleagues. They point out 
that although the temperate and 
polar regions are expected to warm 
much faster than the tropics, 
cranking up the heat by just 
a couple of degrees may take a 
heavy toll on tropical ecosystems. 
Many tropical insects, for example, 
reproduce less efficiently if the 
temperature even slightly exceeds 
their preferred level. 

Tropical frogs, lizards and 
turtles may be similarly sensitive 
to warming, especially those living 
near the forest floor, where there 
tend to be fewer refuges where 
they can cool down (Proceedings of 
the National Academy of Sciences,
DOI: 10.1073/pnas.0709472105). 

which suggests that their sense of 
smell  is important while foraging 
under water. “I don’t think 
anybody expected that,” says 
Stewart Nicol at the University of 
Tasmania, Hobart. 

The draft sequence should also 
end controversy over where the 
platypus sits on the evolutionary 
tree. Now there’s no doubt that 
it split off the branch that led to 
both placentals and marsupials.  
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–Ah, the smell of fresh grass–

–Let’s not then–

60 SECONDS

Alzheimer’s transparency

The National Institute of Clinical 

Excellence (NICE), which decides which 

drugs the UK’s National Health Service 

pays for, must reveal its economic 

decision-making process, a UK court 

has ruled. Drug firms brought the case 

after NICE prevented the Alzheimer’s 

drug Aricept from being prescribed to 

people with mild forms of the disease. 

Many moons ago

Earth’s moon may once have been part 

of a family. According to researchers at 

NASA and the Carnegie Institution, the 

extra moons would have stuck around 

for as many as several million years at 

the points where the Earth and moon’s 

gravity are equal. Later, they would 

have been tugged out of their orbits by 

the gravity of the other planets (Icarus,

DOI: 10.1016/j.icarus.2007.12.024).

Fat cell count in kids’ hands

Kids, be careful what you eat: those 

fries will make it harder to shed weight 

later on. A team at the Karolinska 

Institute in Sweden has found that 

although new fat cells constantly spring 

up and old ones perish, an adult’s total 

number is determined in childhood. 

This might explain why some people 

struggle to keep weight off after a diet 

(Nature, DOI: 10.1038/nature06902). 

Bean there, done that

A controversial patent on a common 

yellow bean eaten in Latin America for 

more than a century was revoked on 

2 May by the US Patent and Trademark 

Office. CIAT, the International Center 

for Tropical Agriculture, invalidated 

the patent by proving that identical 

varieties existed prior to 1999, when 

the “enola bean” patent was awarded.

Death march

Want a heads-up that bird flu is 

creeping towards your neck of the 

woods? Now you can see on a world 

map how diseases transmitted by 

wildlife are spreading. Compiled by the 

US Geological Survey and the University 

of Wisconsin-Madison, the map is at 

http://wildlifedisease.nbii.gov.

Formula diabetes?

Platypus’s secrets

Heat bugs bugs
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This week–

“MY SQUAD was my family, 
my gun was my provider and 
protector and my rule was to 
kill or be killed… I felt no pity for 
anyone. My childhood had gone 
by without my knowing, and it 
seemed as if my heart had frozen.”

So wrote Ishmael Beah, a boy 
soldier conscripted into the Sierra 
Leone army to fight against the 
rebel Revolutionary United Front, 
in his memoir   A Long Way Gone .
By the time he was rescued in 
1996,   Beah was high on drugs, 
pumped up on a diet of war 
movies, and numb from killing.

According to UNICEF, some 
300,000 boys and girls under 
the age of 18 are   fighting in more 
than 30 conflicts worldwide . 
The widespread view, often 
propagated in media reports, is 
that these child soldiers represent 
a lost generation, irredeemably 
brutalised by the violence in 
which they have participated. 
Yet research presented at the 
  annual meeting of the American 
Psychiatric Association  in 
Washington DC on 5 May paints 
a more encouraging picture. 

While conflict devastates 
children’s lives, studies from some 
of Africa’s war zones indicate 
that former child soldiers mostly 
integrate well once they return 
home. There are even suggestions 
that they are more engaged and 
productive citizens than their 
peers who were exposed to 
violence but never forced to fight. 

“We want to present counter 
evidence to this notion that child 
soldiers are badly broken,” says 
Jeannie Annan, a psychologist 
at New York University and 

co-director of the   Survey of War 
Affected Youth (SWAY) . She has 
studied communities affected 
by the conflict in Uganda, where 
a brutal rebel force called the 
Lord’s Resistance Army (LRA) has 
been fighting government troops 
since the late 1980s. Peace talks 
began in 2006.

At the height of the conflict, 
the Acholi people of northern 
Uganda bore the brunt of the 
LRA’s assaults, which included 
violent attacks, looting and 
frequent abductions of their 
youth. Some of those kidnapped 
were kept for just a few days, but 
the majority were held for longer, 
and many were forced to become 
LRA fighters themselves.

Previous studies of former 
child soldiers have mostly been 
limited to a few dozen individuals, 
and have not compared their 
experiences with other youths 
from the same communities. 
SWAY’s study was far larger, 
involving interviews with 

741 young men and boys and 
619 young women and girls in 
the region.

About 40 per cent of the male 
youths, who were between 14 and 
30 when they were interviewed in 
2005 and 2006, said they had been 
abducted at some point. Many of 
these people’s experiences were 
horrific: 57 per cent had been 
severely beaten and 24 per cent 
attacked with a weapon (see 
Chart), and many had been forced 

to commit atrocities. Some 23 per 
cent admit to having killed and 
about the same proportion say 
they were eventually allowed to 
sleep with a gun, both signs that 
they had been taken into the 
ranks of the LRA’s fighters.

SWAY found that all young 
people in the affected regions 
are suffering as a result of the 
conflict, mostly because of 
disruption to their education 
and ability to earn a living. But 
in relative terms, the former 
child soldiers were bearing up 
reasonably well. “They’re doing 
poorly, but everyone is doing 
poorly,” says Chris Blattman of   
Center for Global Development 
in Washington DC, a co-director 
of SWAY.

Fewer than 10 per cent of 
young people in the survey had 
symptoms linked to post-
traumatic stress disorder (PTSD), 
such as frequent nightmares and 
insomnia – and the former child 

soldiers did not seem to be 
especially badly affected. 
They were also reintegrating well. 
Just 3 per cent of young men who 
had been abducted said they were 
now having difficulties with their 
families, and fewer than 10 per 
cent said they were having 
problems being accepted by their 
neighbours. “They are not social 
pariahs,” says Annan. 

The biggest problems with 
reintegration were experienced 
by young women who had been 
forced into sexual slavery by the 
LRA, Annan says. Of those who 
had returned home with children, 
14 per cent said that their families 
sometimes said hurtful things 
about them.

SWAY found that former 
abductees were no different 
on important socioeconomic 
measures from those who 
remained with their families, 
so any differences between the 
ex-child soldiers and other Acholi 

Child soldiers adapt 
to life after war
Even after being kidnapped, brutalised and forced to 
kill, children can show a remarkable ability to recover

This week–
International news and exclusives

PETER ALDHOUS
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“Aid efforts need to concentrate 
on educational and economic 
opportunities for all rather than 
targeting former child soldiers”
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youth are likely to be a result 
of their different experiences of 
the conflict. It is a “tragic natural 
experiment”, says Blattman. 

Men who had been abducted 
were slightly more likely to report 
being aggressive, though this 
mainly took the form of cursing 
and shouting rather than physical 
violence. Remarkably, former 
abductees seem to have become 
more engaged as citizens:   they 
were 22 per cent more likely to 
have voted  in a 2005 referendum 
on a new, multi-party 
constitution, and 73 per cent 
more likely to be a member of a 
peace-promoting organisation. 
“They’re more invested in their 
community,”  says Annan.

Neil Boothby, director of the 
  Program on Forced Migration and 
Health  at Columbia University in 
New York, has further evidence to 
challenge the stereotype of former 
child soldiers as permanently 
brutalised barbarians. He has 

followed the long-term well-
being of 40 boys abducted by 
the Renamo rebels in 
Mozambique in the 1980s and 
forced to become fighters. 

In 1988, Boothby’s team, 
working with the charity Save 

the Children, began helping the 
boys, then aged 8 to 16, who were 
being housed at a rehabilitation 
centre in the capital, Maputo. 
Within a few months, the team 
had located the boys’ relatives and 
returned them to their villages in 
southern Mozambique. Each was 
given aid, including food and 
clothing, and help integrating into 
their communities for up to a year.

When Boothby interviewed 
the men 15 years later, almost all 
owned their own homes, and 
80 per cent were married . They 
were more likely than an average 
rural Mozambican to earn extra 
money doing odd jobs in addition 
to farming, and 75 per cent of 
them had children who attended 
primary school – compared with 
the national average of 52 per cent. 

Furthermore, the communities 
were surprisingly welcoming. 
The boys reported few problems 
being accepted by their families 
and neighbours, even though 
some of them had been involved
in rebel attacks on their own 
communities. “When we first got 
there, the government was telling 
us that they’ll never be able to 
go home,” says Boothby. “That 
just wasn’t true.” 

Boothby found a higher 
incidence of PTSD symptoms than 
the SWAY researchers recorded, 
with 15 of the 40 Mozambican 
former boy soldiers still having 
recurrent nightmares in 2003. 
But the men had mostly worked 

out their own ways of dealing 
with their psychological trauma. 
Many shunned alcohol, as they 
associated getting drunk with 
their time with Renamo, and one 
avoided walking past a tree from 
which his father had been hanged. 

Psychiatrists usually think 
of this kind of avoidance of 
painful memories as a bad thing. 
“But in rural Mozambique, 
where there are no mental health 
professionals, it’s adaptive,” 
Boothby argues. Attempts to help 
former combatants with PTSD 
may conflict with local spiritual 
beliefs and even do harm, he adds. 
The boys he studied went through 
cleansing ceremonies in which 
they confessed to their violent 
acts, to reconnect with protective 
spirits. After doing so, custom 
demands that they should not 
talk about it again.

Michael Wessells, also at 
Columbia University, has worked 
with former child soldiers across 
the globe and has found them 
to be similarly resilient. This 
suggests, Annan and Blattman 
argue, that aid efforts need to 
concentrate more broadly on 
improving educational and 
economic opportunities for war-
torn communities, rather than 
targeting former child soldiers 
for particular assistance with 
reintegration.

It is even possible that such 
targeted efforts might sow the 
seeds of resentment. In 2006, 
tensions rose in Acholi 
communities when the Ugandan 
government gave out large 
payments to former abductees. 
“People used the word 
‘murderers’, which I’d never 
heard before,” Annan recalls. 

UNICEF, which backed the 
SWAY study, has taken its findings 
on board in its work in northern 
Uganda, but Blattman says that 
some other organisations are 
still targeting aid to former child 
soldiers. For those who want to 
help the survivors of conflict, 
Wessells has the following advice: 
“Don’t go in with preconceived
ideas, and try to understand 
through the eyes of local people 
how they see their situation.”  �

LIFE AS A CHILD SOLDIER

The experiences reported by 791 young males in northern Uganda, where conflict has raged since 
the 1980s between the Lord’s Resistance Army (LRA) and government forces 

VIOLENCE EXPERIENCED Never abductedAbducted by LRA

Never abductedAbducted by LRA

Severely beaten

Attacked by somebody with a weapon

Tied up or imprisoned

Forced to carry heavy loads

Forced to abuse dead body

Forced to beat/cut family member/friend

Forced to beat/cut another civilian

Forced to kill family member/friend

Forced to kill a civilian

Forced to kill a soldier

Ever killed at all

VIOLENCE COMMITTED
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–After the fighting, what next?–



This week–

CALL it extraterrestrial bling. 
Fossilised sea creatures have been 
found that coated themselves in 
tiny diamonds created in the 
asteroid impact that killed off 
the dinosaurs.

The fossils were discovered by 
a team led by Michael Kaminski, 
a geologist at University College 
London. They went to the Umbria-
Marche basin of eastern Italy in 
search of the fossilised remains of 
deep-ocean creatures called 

agglutinated foraminifera. 
These amoeba-like single-celled 
organisms build protective “tests” 
around themselves by sticking 
together sediment grains from 
the sea floor. Curiously, they seem 
to prefer heavy grains, presumably 
to help them sink to the bottom 
of the ocean. 

Kaminski’s team looked for 
fossils in rock samples taken just 
above and below the sediment 
layer created by the huge asteroid 
impact at the end of the Cretaceous 
period, 65 million years ago. The 

foraminifera tests they found 
were mainly composed of 
common minerals such as quartz, 
but some of the component 
grains were unusually rich in 
metals such as nickel and cobalt, 
indicating that they had 
originated in outer space. 

Even more surprising were 
microscopic granules of carbon, 
no more than 10 micrometres 
across, which were subsequently 
identified as diamonds. “The 
foraminifera were deliberately 
using extraterrestrial diamonds 
in their shells,” says Kaminski.

The majority of these 
microdiamonds were formed 
from terrestrial graphite rock 
that was altered by the extreme 
pressure and temperature of the 
asteroid impact, but a small 
proportion was truly 
extraterrestrial, derived from 
carbon in the asteroid itself. 

It seems the main reason 
the foraminifera chose grains 
containing diamonds and metals 
for their tests was the lack of other 
grains of a similar density at this 
particular site. What remains 
a mystery is how these ancient 
foraminifera were able to pick out 
the densest grains, an ability they 
share with their latter-day 
descendants (pictured). 

Kaminski’s results were 
published last month in the 
Proceedings of the Seventh 

International Workshop on 

Agglutinated Foraminifera. �

Sea creatures had a 
thing for bling

NOT all body fat is bad. Your body 
may store “good” fat and “bad” fat, 
similar to good and bad cholesterol. 
The finding could explain why 
liposuction has few health benefits. 

Researchers know that not all 
body fat is equal. The worst kind is 
excess fat on the internal organs, 
which causes a pot belly and is 
known as visceral fat. People with 
this are more likely to suffer from 

heart disease and insulin resistance, 
which leads to type 2 diabetes, than 
those who put on fat under their skin 
on their hips and thighs. But it was 
assumed that such subcutaneous fat 
was merely the lesser of two evils.

Now it looks like it could be 
positively beneficial. C. Ronald Kahn 
and colleagues at the Joslin Diabetes 
Center in Boston   transplanted 
subcutaneous fat into the bodies 
of some mice and visceral fat into 
others . They found the mice that had 
received subcutaneous fat ended up 
with lighter, leaner bodies and less 
insulin resistance than the animals 
that got visceral fat and, crucially, 
those that received no fat transplant 

at all (Cell Metabolism, DOI: 10.1016/
j.cmet.2008.04.004). 

“That increased body fat has a 
favourable effect is something I buy 
into,” says John Miles of the Mayo 
Clinic in Rochester, Minnesota. If 
subcutaneous fat also has benefits in 
humans, the results could explain why
liposuction, which removes this fat, 
  does not reduce diabetes or other side 
effects of obesity . It also suggests that 
liposuction may even be bad for you, 
although that requires further study. 

How subcutaneous fat exerts 
its positive influence remains a 
mystery but Kahn suspects it 
secretes hormones that speed up 
metabolism.  Bob Holmes �

Why hip fat 
is good and 
belly fat’s bad

SOUNDBITES

‹ It is dangerously close 
to intimidation.›
Jeff Jentzen, president of the 
US National Association of Medical 
Examiners, comments on Taser 
International’s decision to sue medical 
examiners who it thinks have wrongly 
cited the use of Taser electroshock 
guns as a cause-of-death factor in 
their autopsy reports (The Arizona 

Republic, 2 May)

‹ If you can’t stop mining at 
the Grand Canyon, where can 
you stop it?›
Richard Wiles of the Environmental 
Working Group wants to block an 
expected “uranium rush” (Los Angeles 

Times, 4 May)

‹ The first reaction was – 
did someone poison the 
plants?›
Hawaiian flower farmer Tony Bayaoa
recalls one effect of the sulphur dioxide 
which has been wafting from Kilauea 
volcano in recent weeks, enveloping 
the region in a volcanic smog, or “vog” 
(Associated Press, 5 May)

‹ It could be an emotional 
thing. It could be a physical 
thing. Or it could be a 
hormone or something else 
in the milk that’s absorbed 
by the baby.›
Breastfed children score around 5 per 
cent higher in IQ tests in the early years 
of their lives, says Michael Kramer,
who carried out a large study at McGill 
University in Montreal and the Montreal 
Children’s Hospital (Reuters, 5 May)

‹ If it’s so great to be smart, 
why have most animals 
remained dumb?›
Tadeusz Kawecki, an evolutionary 
biologist at the University of Fribourg 
in Switzerland, reckons that learning 
may have an evolutionary cost. In 
experiments on flies, he found that 
the insects that learned the fastest also 
died sooner than their more ignorant 
peers (The New York Times, 6 May)

LEWIS DARTNELL
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This week–

IS OUR spot in the universe 
somehow special? It is an age-old 
question, but now there’s a way to 
answer it once and for all – as long 
as we’re patient. 

Convention has it that 
our neck of the woods is very 
ordinary, based on what’s known 
as the Copernican principle, 
which states that the cosmos is 
pretty much the same wherever 
you go. It suggests space-time 
is expanding at the same rate 
in every part of the universe, 
meaning that the distribution 
of matter is roughly the same. 

Although this makes 
sense theoretically, nobody 
has managed to test this 
assumption definitively. 
Previous attempts have rested 
on further assumptions, such 
as the nature of gravity or how 
matter is distributed through the 
universe – in other words, they 
rely on trusting our cosmological 
models, which were built on the 
Copernican principle.

Now Jean-Philippe Uzan of the 
Paris Astrophysics Institute in 
France, working with Chris 

Clarkson and George Ellis of the 
University of Cape Town in South 
Africa, have a test that gets around 
this problem. All you have to do is 
measure the light from objects 
such as quasars, and see if these 
measurements change over time. 
The paper will be published in 
Physical Review Letters.

Light shifts towards the 
red end of the spectrum on its 
journey to Earth because the 
expansion of the intervening 
space causes the light’s 
wavelength to increase. Uzan and 
colleagues say that measuring the 
“red shift” of various objects over 
a period of, say, 10 years would 
show whether the Copernican 
principle is false. If different 
parts of space are expanding at 
different rates, then the red shifts 
of two objects that match initially, 
for instance, would be out of kilter 
10 years later. 

If this is true, the case for 
dark energy would start to look 
shaky. Dark energy is thought to 
be accelerating the expansion of 
the universe.  But if expansion 
rates differ over areas of space 
rather than time, it would scupper 
dark energy models that assume 

acceleration is uniform. 
Ruth Durrer of the University 

of Geneva in Switzerland likes the 
idea. “It could have a profound 
effect on the interpretation of the 
apparent acceleration,” Durrer 
says. “It could help us get rid of 
dark energy.”

We might be in for a bit of a 
wait before the test can be done, 
however. The only way to measure 
red shift accurately enough will 
be by using the CODEX 
spectrograph at the European 
Extremely Large Telescope, which 

won’t be fired up for at least 
10 years. 

Durrer says it would be quicker 
to measure “baryon acoustic 
oscillations”, sound waves that 
were generated in the plasma of 
the primordial universe . Like red 
shift, measuring the oscillations 
at various points of the sky over 
time would show whether the 
universe was being stretched 
faster or slower in different areas. 
However, Uzan points out that 
this method is less direct than 
measuring actual objects.  �

Red shift will put 
us in our place

FATHERS get the baby blues too and, 
if they do, it can be bad news for their 
children’s language development. 
Two-year-olds have a smaller 
vocabulary if their fathers have 
depression than if their mothers do.

Postnatal depression in women 
is widely recognised and linked 
to emotional and behavioural 
difficulties in their children. Less 
well known is that some men   also 

become depressed soon after a child 
is born . To explore the effects of 
paternal depression, a team led 
by paediatric psychologist James 
Paulson at the Eastern Virginia 
Medical School in Norfolk surveyed 
about 5000 families enrolled in the 
  Early Childhood Longitudinal Study , 
which is backed by the US Department 
of Education and records symptoms 
of depression in parents.

When the children were 9 months 
old, 14 per cent of the mothers and 
10 per cent of the fathers were 
clinically depressed – about twice the 
rates in the general population. The 
surprise came when the researchers 
looked at whether this affected what 

proportion of 50 common words the 
children were using at 2 years of age. 
On average, the kids used 29. But 
significantly, while postnatal 
depression had no effect on 
vocabulary, 9-month-olds with 
depressed dads went on to use 
1.5 fewer words at age 2 than those 
whose fathers were fine.

Other studies have found that 
maternal depression can also slow 
speech development, but Paulson 

is the first to suggest that paternal 
depression has the bigger effect. 

A likely explanation, says Paulson, 
is that depression in mothers did not 
reduce the time they spent reading 
to their 9-month-old baby, but 
depressed dads read 9 per cent less 
often than those who felt fine.

Paulson presented his findings 
on 6 May at the   annual American 
Psychiatric Association meeting in 
Washington DC . He hopes they will 
encourage depressed dads to get 
treatment. “Men may not be likely 
to seek help for themselves but when 
other people who depend on them 
become affected, that may change 
the landscape.”  Peter Aldhous �

Depressed dad 
spells trouble for 
kid’s vocabulary

MICHAEL BROOKS
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“Mothers’ depression didn’t affect 
vocabulary, but kids whose dads 
were depressed used fewer 
words than the other children”
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This week–

HIGH gasoline prices could lead 
to a dramatic saving in US 
greenhouse-gas emissions. That’s 
the conclusion of economists in 
the US, who suggest high fuel 
prices are turning consumers off 
SUVs and onto smaller, more 
fuel-efficient vehicles. 

What’s more, car owners are 
predicted to cut back on driving 
in order to save money. Together, 
these changes in consumer 
behaviour could make an 
important dent in the US 
contribution to global warming, 
reducing annual carbon dioxide 

emissions by tens of millions of 
tonnes per year. The impact will 
be dramatic, says Chris Knittel, 
an economist at the University 
of California, Davis, who was 
involved in one of the studies.

The changes are being driven 
by record fuel prices in the US, 
where, at the end of April, the 
average price of gasoline stood at 
$3.65 per gallon, 20 per cent more 
than in January and treble the 
price of a decade ago. Until 
recently, these increases did not 
seem to be having a consistent 
effect on the car market and fuel 
use. Though sales of SUVs in the 
US have been falling over the past 

few years, this decline has come on 
the back of years of rapid growth, 
and overall gasoline consumption 
has been increasing every year 
since 1991.

That could be about to change. 
Knittel and colleagues looked at 
data on 1.4 million car purchases 

over the past 10 years, comparing 
sales patterns with gas prices. 
They found that sales of the least 
fuel-efficient cars, such as SUVs 
and pick-up trucks, fell by 13 per 
cent for every $1 per gallon increase 
in the price of gasoline . The 
biggest SUVs suffered the most, 

Drivers’ pain is 
the planet’s gain
JIM GILES, SAN FRANCISCO
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could fall by 10 or 20 per cent 
in coming years. And any US 
economic recovery will boost fuel 
consumption, partly through 
raising incomes, which would 
dilute the pressure on motorists 
to drive less. So while expensive 
fuel will rein in consumption, 
Small and other economists 
question whether this will be 
enough to cause an overall fall 
in emissions from cars.

It is also possible that politics 
will intervene before any of these 
effects has a chance to kick in. 
Presidential hopefuls John 
McCain and Hillary Clinton have 
reacted to consumer protests over 
soaring fuel prices by declaring 
that they would suspend federal 
gasoline taxes.  “It’s a fantastically 
stupid idea,” says Roberton 
Williams, an economist at the 
University of Texas at Austin. 
“But people don’t like high gas 
taxes, so it’s popular.”  �

Small says that a $1 per gallon 
rise in gasoline prices, roughly 
that seen over the past two years, 
will result in motorists using 
14 per cent less fuel in the long 
term . That would avoid the 
release of some tens of millions of 
tonnes of CO2 per year , equivalent 

to roughly 2 per cent of the 
country’s greenhouse-gas 
emissions for 2006. That is a 
hugely significant drop, close to  
the level of cuts that some nations 
are required to make under the 
Kyoto protocol. 

Small’s prediction comes with 
major caveats, however. Gasoline 
prices are not expected to return 
to the lows of a decade ago, but 

over about a decade, such changes 
in buying habits could cut the 
amount of gasoline used by US 
drivers by around 7 per cent for 
every $1 increase in its price.

Knittel’s findings, presented 
last month at the University of 
California Energy Institute in 
Berkeley, are in broad agreement 
with those of economist Kenneth 
Small of the University of 
California, Irvine. Small looked at 
data on US fuel consumption and 
prices over the past 40 years, and 
projected last year that the recent 
doubling  in fuel prices would 
quickly lead  to a 4 per cent drop 
in the total mileage covered on 
the roads. In the longer term, as 
drivers continue to react to rising 
prices, he projects the size of the 
reduction will grow to around 
20 per cent (The Energy Journal,
vol 28, p 25).

This would lead to a substantial 
reduction in carbon emissions. 

with sales dropping by over 25 per 
cent for every dollar by which the 
gas price rose. And for every
$1 hike in gas prices there was 
a corresponding 17 per cent sales 
boost for the most efficient 
vehicles, such as compact cars and 
hybrids. Knittel estimates that 
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“Sales of the biggest SUVs 
dropped by over 25 per cent 
for every dollar by which 
the gasoline price rose”
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GLOBAL warming may turn large 
areas of ocean into oxygen deserts 
potentially  unable to support life. 

As the temperature rises, 
oxygen dissolves less well in water, 
and so begins to vanish from the 
sea. To determine to what extent 
this is already happening, Lothar 
Stramma of the University of Kiel 
in Germany and colleagues 
combined historical records of 
oceanic oxygen levels with more 

recent data, obtained from buoys 
equipped to measure oxygen, 
temperature and salinity. 

The combined measurements 
show that over the past 50 years, 
oxygen levels in large areas of the 
Pacific and Atlantic oceans fell 
below 120 micromoles per 
kilogram of water, the level at 
which marine creatures begin to 
suffocate and die. 

Worst affected of the six areas 

Stramma studied was a 
region of the Atlantic close to 
equatorial Africa. Between 
1960 and 2006, the height of a 
layer here containing less 
than 90 micromoles of oxygen
 per kilogram of water nearly 
doubled, from 370 to 690 metres. 
A region in the equatorial Pacific 
was also badly oxygen-depleted 
(Science, DOI: 10.1126/
science.1153847). 

Exactly how marine life is 
being affected by the growing 
oxygen deserts is not yet known.

Warming oceans starved of oxygen

SOME may scoff at the notion 
that spinach – despite containing 
nutrients – builds muscles, but 
Popeye may have been on to 
something. A steroid found in 
leafy greens ramps up protein 
synthesis in muscles.

A team led by Ilya Raskin of 
Rutgers University in New Jersey 
extracted phytoecdysteroids from 
spinach. When they placed the 
liquid extract on samples of 
cultured human muscle, it   sped 
up growth by 20 per cent . Rats 
were also slightly stronger after a 
month of injections of the extract 
(Journal of Agricultural and Food 

Chemistry, DOI: 10.1021/
jf073059z). Unfortunately, you 
would need to eat more than a 
kilogram of spinach every day
to gain equivalent amounts of 
the steroid.

Why Popeye may 
have been right

YOUNG Zebra finches learn 
to sing by babbling, just like 
human babies. Most people had 
assumed that the birds babble 
because they are learning to 
control the muscles in their 
mouths for singing, but in fact 
babbling is controlled by a 
different part of the brain.  

A team led by Michale 
Fee, a neuroscientist at the 
Massachusetts Institute of 
Technology, examined finches 
missing the part of the brain 
which controls these muscles 
and is responsible for adult 
birdsong. They say these birds 
don’t become mute but instead 
revert to babbling (Science, DOI: 
10.1126/science.1155140). 

The finch’s babbling turns out 
to be controlled by a region of the 
brain previously thought to be 
involved only in learning song. 
Fee says that this area generates 
random noises, which translate 
into babbling, to help young birds 
explore their acoustic range.

Babble to tweet

BILLIONS of years ago, a weaker sun should have made 
the Earth a chilly place – so why was it balmy instead? 

The sun that shone on the early Earth was around 
25 per cent dimmer than today, so atmospheric 
temperatures should have been colder by around 25 °C. 
But ancient rocks show that liquid water existed, proving 
that temperatures must have been above freezing.

This can be explained if greenhouse gases acted as an 
insulator – but modelling has showed that carbon dioxide 
in the atmosphere would need to have had an implausibly 

high partial pressure of over 50 millibars to trap the heat.
Now Philip von Paris of the German Aerospace Centre in 

Berlin and colleagues have built a model that they say better 
simulates the types, pressures and layering of atmospheric 
gases at that time. This showed that the atmosphere itself 
was a better insulator than we thought, and CO2 with a 
partial pressure of only 2.9 millibars would have kept 
temperatures above freezing between 2 and 2.5 billion years 
ago. The work will appear in Planetary and Space Science.

Unfortunately, this still doesn’t resolve the paradox 
between 2.5 and 4.6 billion years ago, when the sun was 
even weaker, and not everyone is convinced the researchers 
are right. “I don’t trust the tuning of their model,” says Jim 
Kasting of Pennsylvania State University at University Park. 

Why didn’t early Earth freeze 
under the faint young sun?
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BLACK holes can be secretive 
about their past, but now there 
may be an easy way to tell if a 
monster black hole was once a 
pair that got cosy and fused 
together.

Computer simulations suggest 
that when two   black holes spiral 
towards each other on a collision 
course , much of the gas and dust 
in the spinning accretion disc 
surrounding each of them is 
ripped away by the gravity of the 
other. Some of this material fuses 
into a larger third disc that 
surrounds both. 

According to a model created 
by Kimitake Hayasaki at Kyoto 
University in Japan and 
colleagues, this third disc should 
periodically return material to 
the depleted original accretion 
discs, which survive for a time. 
  Hayasaki’s model , details of which 
will appear in The Astrophysical 

Journal, shows this shuffling of 
gas and dust should create spikes 
in the ultraviolet emissions from 
the system, which existing 
spaceborne telescopes could spot.

By contrast, gravity waves, 
the only other telltale signal
from black hole mergers, are 
notoriously difficult to detect 
and have yet to be observed. 

Secret’s out on 
black hole trysts

FUNGI found in people’s back 
gardens could help clean up the 
depleted uranium dust left on 
battlefields in Iraq and the 
Balkans.  At present, the only 
way to decontaminate sites is to 
collect and dispose of munitions 
fragments by hand, which fails 
to deal with uranium dust.

Depleted uranium has twice 
the density of lead and is added 
to bullets and shells to give them 
extra momentum to penetrate and 
destroy targets. These weapons 
spread the uranium across the 
battlefield, where it can persist 

in the environment for decades. 
Residual uranium-235 in the 
material can damage kidneys, and 
has been linked to nerve damage 
and lung cancer.

Now a team led by Geoffrey 
Gadd at the University of Dundee, 
UK, says that several common 
types of fungi can grow on the 
uranium and chemically 
assimilate it. 

The team grew these fungi 
in the lab using a medium 
containing fragments of depleted 
uranium. They found that parts 
of the fungi in contact with the 

metal became coated with 
a yellow substance (Current 

Biology, vol 18, p R375).
This, it turned out, comprised 

several forms of uranyl phosphate, 
a substance which Gadd says is 
“capable of long-term uranium 
retention” in that it does not 
break down naturally . This will 
“help prevent uptake by plants, 
animals and microbes”, he says. 

What’s more, uranyl 
phosphate is insoluble in water, 
which Gadd says might prevent 
the spent uranium from leaching 
out into the soil.

Uranium-eating fungi could clean up battlefields

IT’S not just humans who succumb 
to peer pressure – rats do too. Brown 
rats have a tendency to disregard 
personal experiences and copy the 
behaviour of their peers. What’s 
more, the urge to conform appears 
to be so strong that they will choose 
to eat food they know to be 
unpalatable when interacting with 
other rats that have done the same. 

Bennett Galef and Elaine Whiskin 
at McMaster University in Hamilton, 
Ontaria, Canada, put rats off 
cinnamon-flavoured food pellets by 
injecting the animals with a nausea-
inducing chemical after their meals. 
Given a choice, these trained animals 
preferred to eat cocoa-flavoured 
food pellets.

However, when those rats then 
spent time with “demonstrator” rats 
that had just eaten and smelt of 
cinnamon, they regained their liking 
for it (Animal Behaviour, DOI: 10.1016/
j.anbehav.2007.11.012). 

Until now, humans and chimps 
were the only other animals known 
to conform in this way. Andrew 
Whiten from the University of 
St Andrews, UK, says that the discovery 
emphasises the importance of social 
learning in the animal kingdom. 

The big question now, he says, 
is why they conform. “It’s not 
immediately obvious why a rat or 
chimp or human would cast aside 
what it knows from its own 
experience and adopt an inferior 
course of action just because 
everybody else is doing it.”

Rats fall victim 
to peer pressure

HALLUCINATIONS caused by sedatives 
and opiates given to children in 
intensive care are not just a bad 
dream. They may cause more stress 
than real memories. 

When Gillian Colville and colleagues
at St George’s Hospital in London 
  screened 102 children  in  the intensive 
care unit (ICU) at Great Ormond Street 
Hospital for Children in London, they 
found that nearly a third suffered from 
post-traumatic stress disorder. 

Being able to remember facts about
what had happened to them didn’t 
make PTSD more likely, but crucially, 
children who experienced delusions 

while in the ICU tended to have higher 
PTSD scores than those that didn’t 
(American Journal of Respiratory and 
Critical Care Medicine, vol 177, p 976). 
Children who received medication for 
longer were also more likely to have 
delusions, which included feeling 
bugs crawling on them and seeing 
people who looked like their parents. 

Sedatives and opiates relieve pain 
and reduce anxiety, enabling children 
to tolerate lifesaving procedures like 
having a breathing tube inserted, 
so they can’t be avoided. “But if 
medical staff understand this is a 
risk, they might take measures that 
could help,” says Colville, such as 
having “drug holidays” in which 
doses are skipped, or weaning them 
off the drugs more slowly. 

Reality’s easier to 
take than sedation

18 | NewScientist | 10 May 2008 www.newscientist.com

In brief–



Comment and analysis–

THE Chichewa people in Malawi have 
a saying: Njala ndi chilombo. It means 
“Hunger is a beast”.

Today, the beast is rampaging 
around the world and particularly 
Africa, where shortage of food 
threatens to undo recent economic 
and political gains. Food prices have 
doubled over the last three years 
and the cost of cereals to the neediest 
countries in Africa is projected to rise 
by another 74 per cent in 2007/08. 
There have been food riots in Egypt, 
Cameroon, Côte d’Ivoire, Senegal, 
Burkina Faso and Madagascar. 

Climate change is partly to blame. 
By lowering yields in grain-exporting 
countries such as Vietnam and Australia, 
it is reducing the global supply. Higher 
fuel prices, which drive up the costs 
of production and transport, and the 
wide-scale use of maize for ethanol 
production, have also pushed prices up. 

But there is another less well 
recognised cause: long-term neglect has 
left African agriculture in a woefully 
inadequate state. And, with global grain 
reserves at their lowest in a decade, 
African countries clearly cannot rely 
on imported food either. An estimated
200 million Africans – one-third of the 
continent’s population – are hungry. 
In some places, people are eating seed 
set aside for planting. 

There is an urgent need to 
transform African agriculture. This 
is the goal of the   Alliance for a Green 
Revolution in Africa (AGRA) , which 
I chair, and which hopes to engage all 
stakeholders – including the public 
and private sectors, civil society, 
farmer groups, donors, scientists 
and entrepreneurs – in the task.

Africa can learn from the previous 
Green Revolution in Asia and Latin 
America, but in some ways its situation 
is unique. Its variety of landscapes, soils, 
climates and cultures endow it with a 
great diversity of crops, which we must 
conserve. Less than 5 per cent of Africa’s 
cultivated land is irrigated, compared 
to over 40 per cent in south Asia, so we 
need water management programmes 

and irrigation projects to reduce the 
vulnerability to increasingly erratic 
rainfall. Continuous farming has left 
Africa’s soils the poorest in the world 
and in need of revitalising. This will, in 
turn, ease the pressure to cultivate new 
lands and help conserve Africa’s forests. 

But first we must address the 
immediate crisis, by increasing the 
supply of food and lowering its cost. 
Food for the poor can be subsidised, 
import tariffs lowered, price controls 
implemented. Governments need to 
put in place social policies that provide 
a safety net for the poor, and to access 
food for their people, whether from 
their own or external resources. 
Donors must increase aid to 
organisations such as the World Food 
Programme, whose budget for food aid 
is falling behind global price increases.

In the longer term, we must work 
with Africa’s smallholder farmers to 
sustainably increase food production. 
They will need access to affordable, 
high-quality seeds, including new 
varieties better able to cope with climate 
change, drought, pests and disease, not 

of one or two crops but of dozens. To 
develop them we need more African 
agricultural scientists, and more trained 
agriculturalists will be needed to work 
alongside farmers to apply the best 
possible crop-management techniques. 
And we need a home-grown seed 
industry to replicate and sell seeds.

We need affordable fertiliser too. 
Its price has rocketed: diammonium 
phosphate now costs $680 per tonne, 
more than three times last year’s 
price. African countries need to pool 
resources and bulk-purchase imported 
fertiliser, while building the capacity 
to manufacture their own. Innovative 
financial approaches are also needed to 
encourage banks to lend to small-scale 
farmers at affordable interest rates. 

Systemic problems in distribution, 
infrastructure and trade also need to 
be addressed, to strengthen local and 
regional markets. Major roads all lead 
to the coast – a legacy of colonialism – 
when what we need is roads that connect 
countries, especially landlocked ones 
now burdened by outrageous transport 
costs. Bold pro-poor policies that 
prioritise women – who are the majority 
of Africa’s farmers – are needed from 
both African governments and 
international partners. 

Globally, we need equitable trade 
regimes and an end to the subsidies 
that developed countries give their own 
farmers. Farm support in the rich OECD 
countries amounts to $270 billion per 
year – more than half the entire GDP 
of sub-Saharan Africa, excluding South 
Africa. How is the African smallholder 
to compete with that?

Finally, we must help farmers 
adapt to climate change. The 
Intergovernmental Panel on Climate 
Change (IPCC) predicts that changes 
in climate could halve crop yields in 
some African countries by 2020 – a 
disastrous scenario. 

An African Green Revolution that 
doubles or triples the productivity 
of smallholder farmers, preserves our 
biodiversity, and creates rural income 
will be crucial in ending widespread 
poverty and hunger, and freeing Africa 
from its dependency on food imports 
and food aid. Let us work together to 
make this a reality.  �

This article is based on a speech last week 

by former UN secretary-general Kofi Annan 

at the   Salzburg Global Seminar  in Austria

A Green Revolution for Africa 

“Women – who 
are the majority 
of Africa’s 
farmers – need 
support from 
pro-poor policies”

With prices spiralling, hundreds of millions of people don’t have enough food 
nor the means to produce it. Africa’s farmers need help now, says Kofi Annan
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Letters–

ID crisis 

From John Baker

I would be interested to know 
whether John Denham still 
believes that the UK government 
– of which he is a member – can 
deliver “a properly organised 
identity card system, as long as 
it’s properly structured, as long as 
the data is held in the right way 
and so on” (  5 April, p 44 ). 

He uses the phrase “absolutely 
secure system”. To anyone who 
has worked with databases or 
information security, this is as 
crazy as British politicians’ 
statements that beef was 
“perfectly safe” at the time 
BSE was taking hold among 
the country’s cattle.

I am glad Denham knows 
about false positives and false 
negatives. When I asked the UK 
Identity and Passport Service 
what rates of false positives and 
false negatives were specified in 
the design objective of the ID card 
scheme, they did not answer. 
They were also unable to quantify 
how effective ID cards would be in 
counter-terrorism compared 
with, say, better intelligence or 
more  security officers. Perhaps 
Denham could?

I am in favour of a robust 
range of identity verification, not 
dependent on a single scheme, 
organisation, technology or 
authority. There will be risks, of 
course, but fewer than in the 
“One Ring” approach of the ID 
card plus the National Identity 
Register. I would prefer an ID 
scheme of limited scope managed 
by the banks, for example, 
because I trust them a little bit 

more than the government 
to secure the data and restrict 
its propagation.
London, UK

Nuclear future
From Anthony Williams, 

  Penn State University 

Your editorial on forgetting 
the nuclear past (  12 April, p 5 ) 
mentions as the worst nuclear 
accident in US history the one at 
Three Mile Island, Pennsylvania, 
in 1979. I was about 150 kilometres 
to the north at Penn State 
University at the time, but that 
one didn’t bother me.

What did was the much worse 
near-meltdown of the Enrico 
Fermi sodium-cooled fast breeder 
plant outside Detroit, Michigan, in 
1966. An engineer is reputed to
have said: “We almost lost Detroit”. 
State College, Pennsylvania, US

From John Jones

Rob Edwards makes exaggerated 
claims about the risks of nuclear 
“super-fuel” (  12 April, p 8 ) which, 
as a safety analysis engineer at 
  British Energy  closely involved
with these issues, I must dispute.

He claims: “Since 1970, the 
average burn-up of these reactors 
worldwide has almost doubled, to 
more than 40 gigawatt-days per 
tonne of uranium (GWd/tU). The 
next generation of nuclear reactor 
plants will bring a further step 
change.” In reality, average burn-
up in excess of 65 GWD/tU is 
routine in European countries, 
using the same fuel design as 
used in the UK at the Sizewell B 
plant in Suffolk. To the best of my 
knowledge, new nuclear reactors 
are not planned to exceed this. 

Edwards claims: “Fuels 
operating at 60 GWd/tU would 
produce around 40 per cent more 
hydrogen than existing high 
burn-up fuels.” Hydrogen being 
absorbed during corrosion of fuel 
cladding is only an issue for 
cladding alloys developed in the 
1970s. Modern alloys take up 
negligible amounts of hydrogen 
in normal operation.

Finally, he claims: “Fuel with a 

burn-up of 55 GWd/tU irradiated 
in a pressurised water reactor 
would be around 50 per cent more 
radioactive than low burn-up fuel 
of 33 GWd/tU throughout the 
time it needs to be stored.”

In the short term, the heat 
generation is actually reduced. 
A month after discharge the 
difference in heat generation is 
only a few per cent. There may be 
large differences after a very long 
period of time, but by then the 
heat loads will be much less.
Churchdown, Gloucestershire, UK

Kitchen carbon sink 
From Gary Heayn

It seems odd to try to come up with 
weird and wonderful methods to 
“pull” carbon dioxide out of the 
atmosphere (  29 March, p 36 , for 
example). We already have 
extremely efficient, tried and 
tested, solar-powered devices that 

can easily be produced in large 
numbers with little investment.

They are called plants, and 
probably the most practical form 
of this “device” would be single-
celled algae which, with a bit of 
common-sense engineering, can 
easily be manipulated and 
farmed. The only by-product 
would be large quantities of 
hydrocarbons. Now, if only we 
could think of a use for these… 
Rochdale, Lancashire, UK

Value of nothing
From David Prichard

 You refer to the “ecosystem 
services” of rainforests as having 

“a commercial value of zero” 
(  5 April, p 5 ). I understand that 
we derive about half our drugs 
and medicines from the gene 
pool of the world’s flora and 
fauna, but that we have 
researched only about one-tenth 
of the species in the ecosystems 
of rainforests, in which about 
80 per cent of the entire gene 
pool exists.

It seems that far from being 
of zero commercial value, this 
is of potentially great value, and 
further reason to protect forests.
Geraldton, Western Australia

The editor writes:

�  We were referring to the 
practice – common to many 
economists, including Karl Marx – 
of assigning a value of zero to 
natural resources.

Down on the farm
From Dan Boyd

I can accept that Deborah Keith 
did, as she says, choose a career in 
crop science in order to combat 
world hunger (  5 April, p 17 ). But 
the managers of the company she 
works for have only one goal: to 
maximise profits. To claim it is 
guided by a philanthropic 
mission statement is at best 
misleading. 

This is no slur on that  
company, but a simple reflection 
of the way any commercial 
company has to operate under 
the current system. Its stock price 
depends on whether investors 
think they will get a good return 
on their money, not on whether it 
is helping the developing world. 
To keep shouting that you’ve got 
to recoup your investment is 
pretty pointless when your 
potential customers simply 
haven’t got the money.

It would be wise for the 
agribiotech industry to engage in 
negotiations that acknowledge 
the complexity of farming issues 
by bringing together different 
disciplines and viewpoints. These 
offer the only road that can 
possibly lead to a solution that 
recognises the needs of both the 
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poor and the multinationals, 
thus unlocking this immense 
potential market. 
Hoorn, The Netherlands

Cuba libre
From Martin Murray
Your feature on the health 
benefits of calorie reduction in 
Cuba after the collapse of the 
Soviet bloc (  12 April, p 6 ) fails to 
consider a key variable. The Cuban 
food supply, as well as being 
restricted, also became organic.

You have reported a link 
between type 2 diabetes and 
pesticide residues in food (  14 April
2007, p 16 ). Has the possibility 
been considered that the 51 per 
cent reduction in diabetes might 
be due, in part at least, to the 
absence of pesticide residues?
Telford, Shropshire, UK

Stick to the laws
From Grenville Wall
 Scientism has come to signify the 
view that only those fields of 
inquiry that employ the methods 
and explanatory styles of the 
natural sciences count as 
generating genuine knowledge 
and genuine explanations 
(  12 April, p 48 ). This is absurd 
because it would imply that most 
ordinary, everyday and quite 
proper claims to knowledge and 
explanation fail to be such.

Confusion frequently arises, 
especially in debates about 
religion, because people fail to 
distinguish between scientism 
and naturalism, especially 
methodological naturalism.

The version of the latter I 
favour is the methodological 
principle of seeking explanations 
for occurrences – of any kind – that 
are consistent with known laws of 
nature. This places a constraint on
permissible kinds of explanation 
while allowing for forms which, 
though consistent with natural 
science, are not of the natural 
science kind – such as can be 
found in everyday life, detective 
stories, history and so on. 

Opting for methodological 
naturalism while rejecting 
scientism offers atheists quite a 
generous intellectual base. This is 
a good thing because it is the 
flirtation with scientism of some 
well-known atheists that makes 
them often seem narrow-minded 
and bigoted. If the two are not 
distinguished, a legitimate attack 
on what is really scientism can be 
presented misleadingly as a 
seemingly more serious attack 
on naturalism.
Vantaa, Finland

Evolution in action
From Paul Ellson
One key sentence in your 
evolution special (  19 April, p 24 ) 
gave me cause for concern. 
Michael Le Page wrote: “The 
success of western civilisation is 
based on science and technology, 
on understanding and 
manipulating the world.”

There is plenty of evidence 
that this endeavour is failing. 
We are now all aware that western 
civilisation is almost certainly 
driving climate change, and that 
for some time we have been 
manipulating the world without 
really understanding it.

In 2001, over 1000 scientists 
signed the   Amsterdam 
Declaration , which states: 
“The Earth system behaves as a 
single, self-regulating system 
comprised of physical, chemical, 
biological and human elements.” 
This sounds less like something to 
be manipulated than something 
to work in concert with. 
Thurles, County Tipperary, Ireland

From Andrew Cherry
I am a scientist and a Christian. 
I don’t believe that it’s God’s hand 
on my head that keeps my feet on 
the ground. Similarly, if an 
omnipotent god can create the 
physical universe with all its laws, 
then that same god is certainly 
capable of creating evolution and 
natural selection as a mechanism 
for species development.
Marrickville, New South Wales, 
Australia

From Rob King
Michael Le Page, in his otherwise 
excellent article dispelling 
misunderstandings about 
evolution, perpetuates another, 
saying that “evolutionary 
psychology is notorious for 
attempting to explain every 
aspect of human behaviour… as 
an adaptation”.  This goes back to 
the late lamented Stephen Jay 
Gould’s blind spot about 
admitting that humans could 
have a nature.

Evolutionary psychologists 
do develop hypotheses through 
a reverse-engineering stance, 
looking at what current 
behaviours might have solved 
as adaptive problems in past 
environments, but only the 
insane would believe that 
every one of the vast numbers 
of overlapping behaviours 
is an adaptation. 

 In any case, it does not matter 
where I get my hypotheses from: 
the mathematician Srinivasa 
Ramanujan prayed; the physicist 
Albert Einstein found them in 
dreams; and a colleague swears 
he has a psychic Platonist cat 
who sends him messages. What 
matters is the testing.
London, UK

From Clarence Ransom
Your rebuttal of the proposition 
“It doesn’t matter if people don’t 
grasp evolution” has a bearing on 
a major problem in Texas.

If some Texans had their way, 
creationism would have to  be 
included in Texas-designed 
textbooks – which many other 
states buy. Those people claim 
they want equal time for 

alternative theories, but what 
they want is to force all teachers 
to teach creationism and to 
ignore evolution.
Colleyville, Texas, US

Oeufs Boltzmann
From Tim Jackson
Can someone tell me what is the 
opposite of a Boltzmann brain 
(  29 March, p 46 )? It seems to be a 
self-reproducing brain that arises 
through a copy-construction 
process, not spontaneously from 
thermal noise. But the complexity 
of a zygote is many orders of 
magnitude lower than that of a 
brain. So random thermal noise 
will far sooner produce 
“Boltzmann zygotes”, as unlike 
ours as you may care to imagine.

In a suitable environment 
these will not only grow into 
brain-containing organisms, but 
may breed species that may go on 
to colonise whole galaxies, and 
inevitably in the fullness of time 
invade our own – leaving us not 
only atypical but extinct.
Rossendale, Lancashire, UK

For the record 
�  We stated that there have probably 

been fewer than 25,000 generations 

since the human lineage split from 

that of chimpanzees (  19 April, p 30 ). 

As several readers have spotted, there 

was a missing zero: it should have 

said 250,000.

�  In the graph accompanying our 

evolution special (  19 April, p 33 ), the red 

line in the top graph should not have 

been there. We should also have stated 

that the simulation models diploid 

individuals. This is why, in the 

population of 10, the fraction of the 

population with a particular mutation 

varies in steps of 0.05 rather than 0.1.

Letters should be sent to: 

Letters to the Editor, New Scientist, 

84 Theobald’s Road, London WC1X 8NS

Fax: +44 (0) 20 7611 1280

Email: letters@newscientist.com 
Include your full postal address and telephone number, 
and a reference (issue, page number, title) to articles. 
We reserve the right to edit letters. Reed Business Information 
reserves the right to use any submissions sent to the letters 
column of New Scientist magazine, in any other format.

 See newscientist.com for letters on:

� Genetic widget-chucking

� Down on the farm

� Vote for negativity
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Technology

A LIVING bandage that wraps 
around organs could lead to 
powerful new treatments for 
diseased body parts.

Tissue engineers have 
previously treated injured blood 
vessels by wrapping them in 
healthy cells from the vessels’ 
inner walls. It turns out that a 
similar trick can work with 
the trachea. 

Brett Zani of the Massachusetts 
Institute of Technology and 
colleagues wrapped the damaged 
tracheas of rabbits in a matrix 
of collagen and epithelial cells, 
which caused some tissue to 
regrow. Endothelial cells are 
responsible for growing blood 
vessels, so adding them to the 
mix encouraged the tracheas to 
heal until they looked virtually 
uninjured (Proceedings of the 

National Academy of Sciences,
DOI: 10.1073/pnas.0802463105).

THE corpses of murder victims 
could betray the identity of their 
killers thanks to a new technique 
that can capture even faint 
fingerprints left on a body.

The method makes use of 
surface enhanced Raman 
spectroscopy (SERS). This involves 
firing a laser beam at a material, 
allowing its composition to be 
identified from the wavelengths 

27
million people in the UK 
are expected to participate 
in social networking 
websites such as Facebook 
and MySpace by 2012

Here’s something to chew over. An 

artificial mouth has been developed 

that can reproduce the mush created 

by humans munching on an apple. 

It could form part of a robotic taste-

tester designed to improve food 

quality and safety.

Many of the flavours we taste are 

generated by the release of volatile 

compounds from food, which pass 

around the back of the mouth and 

up into the nose. The release of these 

compounds from hard foodstuffs such 

as apples varies according to whether 

the apple is crushed, sliced, or 

liquidised. So if a robotic system is 

going to “experience” the same tastes 

that humans do when eating, the 

food must undergo the same changes 

that occur in the mouth, says Gaëlle 

Arvisenet at ENITIAA in Nantes, France. 

Her team developed an   artificial 

mouth, complete with “saliva” , that 

mimics the first steps of digestion – 

chewing, saliva release and food 

breakdown. It is about five times the 

size of a human mouth and comprises 

a chamber containing a set of artificial 

teeth which compress the food as it is 

rotated on a platform which takes the 

place of a tongue. At the same time, 

helium flows through the mouth to 

reproduce the effect of breathing and 

carry the volatile compounds away for 

analysis (Journal of Agricultural and 

Food Chemistry, DOI: 10.1021/jf073145z). 

To hone their robotic mouth’s 

chewing action, the team put chunks of 

apple, along with artificial saliva, into it 

and set it chewing at different speeds, 

before comparing the resulting pulp 

with apple chewed by humans. 

THAT’S THE WAY TO CHEW IT

of light scattered. SERS can also be 
used to image the distribution of 
a substance in a material.

 Spotting a fingerprint involves 
applying  a solution containing 
silver nanoparticles to the skin. 
SERS is then used to image the 
silver, which sticks to skin 
secretions. In the process, any 
fingerprints present are revealed. 

The Oak Ridge National
Laboratory in Tennessee, which 
developed the technique, is now 
trying to build a hand-held SERS 
scanner for use at crime scenes. 

A fleet of spacecraft flying in formation could form a powerful telescope, but keeping 

them synchronised using thrusters fritters away precious fuel. Superconducting 

magnets mounted on the spacecraft could do the trick instead, says Shin-ichiro Sakai 

of the Japan Aerospace Exploration Agency. Adjusting the orientation of the magnetic 

poles would draw the spacecraft together or push them apart.

A virtual-reality system has been designed to study how flies use visual stimuli to 

help them navigate. A team at the Institute of Neuroinformatics in Zurich, 

Switzerland, built a wind tunnel with changing scenes projected onto its walls. 

A camera tracks the fly, while the projected images respond to its movement. 

The system could also help engineers develop moving wings for small aircraft.

GIZMO

Never
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More than 
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COMPUTER FILTH

Keyboards can harbour harmful bugs, yet two-
thirds of users clean them once a month or less

Chris Burgess, a member of one of the 11 teams chosen as finalists in the UK Ministry of Defence’s Grand Challenge, to be held in August. Robotic ground and 

air vehicles will search a mocked-up village for threats such as snipers and explosive devices, and report back to base (The Guardian, London, 2 May)

“We call it boys’ toys for the military”
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Technology

JUST how accurate are GPS-guided 
precision bombs, and what is 
most likely to send them off-
target? Now you can find out by 
simply reading the smart bomb’s 
tactical manual on the internet. 
No, the Pentagon didn’t slip up 
and post the instructions online. 
Rather, a whistle-blower leaked 
the manual via Wikileaks, a 
website that uses anonymising 
technology to disguise the source 
of leaked information. 

Launched online in early 2007, 
Wikileaks is run by an informal 
group of open government and 
anti-secrecy advocates who want 
to allow people living under 
oppressive regimes, or with 
something to say in the public 
interest, to anonymously leak
documents that have been 
censored or are of ethical, political 
or diplomatic significance. 

Wikileaks’ fame has spread 
rapidly in recent weeks, thanks to 
the release of some headline-
grabbing documents. These 
include the design for the 
Hiroshima atomic bomb, a report 
on how the UK acquired its 
nuclear weapons capability, and 
hundreds of camera phone 
pictures of the Tibetan riots. 

In the last fortnight alone it 
has released 50 documents and it 
is now hosting more leaks than its 

global network of volunteer 
editors appear able to check. 

Thanks to Wikileaks, potential 
whistle-blowers are now far more 
willing to come forward, says 
John Young, who runs the long-
standing site  Cryptome.org, which
specialises in posting documents 
on espionage, intelligence and
cryptography issues. “We started
getting a lot less information after 
9/11 as people became more 
cautious when law enforcement 
agencies got more draconian 
powers. So we are very happy 
to see Wikileaks doing what they 
are doing so aggressively.”

This flood of leaked documents 
has been made possible by 
internet technology that allows 
whistle-blowers to post documents 
online without revealing their 
identity or IP address. The website 

uses a network called The Onion 
Router (Tor), to disguise the origin 
of documents. Tor routes 
documents sent to the Wikileaks 
website into a cloud of hundreds 
of servers, where they bounce 
randomly between a handful of 
them, before finally landing in 
one of Wikileaks’ inboxes (see 
“The onion will cover your tracks”).

To track where a leaked 

Whistle-blowers can tell all without being traced, 
thanks to websites that anonymise their details

document, picture or video came 
from would take the computing 
power of the US National Security 
Agency. And it would have to be 
trained on the right servers at the 
right time, making it virtually 
impossible to succeed.

Ironically, given the number 
of military documents that are 

leaked to Wikileaks and other 
whistle-blowing websites, the Tor 
network was originally developed
by the US Naval Research 
Laboratory, based in Washington 
DC, before becoming an open 
source project anybody can use.  
But this does not mean the 
military has a back door into the 
system, says Wikileaks spokesman
Julian Assange. “Like the internet, 

Tor is out of the hands of those 
that were once involved in 
crafting it,” he says.

Wikileaks itself is actually 
much more than a single website. 
Wikileaks.org  has mirror sites 
hosted in a number of countries, 
including Belgium, Sweden, 
Australia, Christmas Island and 
California. This means that if 
someone tries to take legal action 
against Wikileaks in one country – 
by taking down the wikileaks.org 
website  for example, as a Swiss 
bank tried and failed to do earlier 
this year – it cannot take down the 
entire service. Also, Sweden and 
Belgium in particular have 
very strong anti-censorship 
legislation, making Wikileaks a 
resilient beast.

Once a document has been 
submitted to the website, and 
before it can be published, editors 
check it for veracity and assure 

VI
N

CE
NT

 LA
FO

RE
T/

N
YT

/E
YE

VI
N

E

“To trace a leak would take a vast amount of 
computing power trained on the right servers”

A fail-safe way to 
embarrass people 
in high places

PAUL MARKS 
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advocates in the US criticise 
Wikileaks’ editorial policy for 
being too open, as the website 
does not censor sensitive military 
documents, including potentially 
dangerous details on bombs. 

Assange says there are no 
documents Wikileaks would not 
post on the grounds of military 
sensitivity. “It would be quite 
incorrect for us to express any 
national favouritism,” he says.

That greatly troubles Aftergood, 
who also leaks documents through 
his FAS newsletter Secrecy News

and the FAS website. “They are 
essentially an outlaw operation  – 
operating literally outside the 
framework of the law  – and they 
have shown no willingness to 
refrain from publication of 
sensitive military technology.” 

This could make the website 
a threat to security, Aftergood 
says. “It’s troubling that Wikileaks 
is beyond accountability to 
anyone. The better they are at 
what they do the more 
pressing it becomes that there is 
some kind of accountability. 
Otherwise Wikileaks itself could 
become a threat.”

First things first, says Assange. 
“When governments stop 
torturing and killing people, and 
when corporations stop abusing 
the legal system, then perhaps it 
will be time to ask if free speech 
activists are accountable.”  �

themselves that it is of compelling 
public interest. “Anonymous 
leaking is an ancient art and many 
websites publish documents from 
sources they cannot identify,” 
says Steven Aftergood of the 
Federation of American Scientists’ 
(FAS) Project on Government 
Secrecy. “What Wikileaks has 
done is to professionalise the 
operation. They have created a 
standard procedure for receiving, 
processing and publishing leaks.”

In 2007, for example, 
Wikileaks revealed massive 
corruption in the Kenyan 
government and made the 
startling discovery that agents of 
the Stasi, the former East German 
secret police, had become 
members of the commission 
investigating Stasi crimes. It also 
leaked a Pentagon handbook
revealing that psychological 
torture was used against 

prisoners at the US’s Camp 
Delta in Guantanamo Bay.

So how do Wikileaks’ editors 
decide which leaks to post? Unlike 
print editors, Wikileaks’ editors do 
not reject leaked documents just 
because they are unlikely to have 
widespread appeal. The only rule 
is that leaks must be in the public 
interest, says Assange. And there 
are few frivolous leaks, he says. 
“Our sources, perhaps inspired by 
examples already set, nearly 
always send in genuine public 
interest material. Wikileaks pushes 
submissions through a number of 
questions and only the well-
motivated leaks get through.” 

One example is the manual for 
the Joint Direct Attack Munition 
(JDAM), or smart bomb, available 
on the Wikileaks site. The leaked 
document from 2002 reveals that 
while the bomb, which has since 
been upgraded, had an accuracy 

of 2.8 metres in flight tests, this 
dropped to 7.8 metres in actual 
combat, thanks to guidance 
errors, failure to specify target 
coordinates accurately, and 
inaccuracies in the GPS systems.  

 “JDAM is the most strategically 
significant US military 
development in the past twenty 
years,” says Assange. It costs from 
$20,000 to $40,000 and bolts 
onto existing 500 to 2000-pound 
bombs, turning them into 
individually targeted gliders that 
are accurate to within 3 metres. 
Eighty JDAMs can level all the 
critical infrastructure of a 
medium-sized city in one B2 
bomber flight, says Assange. “This 
means that posting the manual 
clearly fits our editorial policy 
that the material be of political, 
diplomatic or ethical significance.” 

Despite the success of 
Wikileaks in bringing such 
documents out into the open, 
potential whistle-blowers should 
remain on their guard when
posting documents to any leak 
site, says Young. Some are in fact 
run by intelligence agencies 
hoping to catch whistle-blowers 
in the act, he says.

“There are lots of dirty tricks out
there. We always caution against 
trusting our site or anybody else’s 
because there are so many ‘sting’ 
sites out there,” he adds.   

Meanwhile, some anti-secrecy 

–Now everyone knows a smart bomb’s flaws–
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THE ONION WILL COVER YOUR TRACKS
No spy movie is complete without an 

agent trying to shake off the villain on 

their tail by taking random twists and 

turns down back alleys and side streets. 

The Onion Router (Tor) does the same 

thing with your digital files, and then 

erases  your “footprints”. 

A Tor network comprises thousands 

of volunteer users who turn their 

computers into “onion proxy” servers 

by downloading client software from 

the Tor website. Then, when you want 

to send a message, Tor encrypts it 

three times in onion-like layers and 

forwards a key to each layer to three 

proxy servers, chosen at random, in 

the network. 

When the message arrives at the 

first server, its outer layer is decrypted 

and so on. By the time the completely 

decrypted message pops out of the third 

server, it appears to have originated at 

this server , disguising its true source. 

“Imagine a large room jammed full of 

people in which many of them are 

passing around envelopes,” says 

computer security expert Bruce 

Schneier. “How would you know where 

any of them started?”

However, Tor is not completely 

secure. Steven J. Murdoch and colleagues 

at the University of Cambridge have 

shown that it is possible to identify 

some onion proxies.  Although that 

would not reveal your secret message, 

it would reveal who is using Tor.



Technology

THEY are one of the defining 
images of earthquakes the world 
over, from Kobe in Japan to 
Oakland, California: bridges 
whose sections have slipped from 
their supports, crashing to earth 
like discarded playing cards. 
How much better if they could 
be held in place by cables that 
stretch during the quake and 
then pull them back into place 
when it’s over. 

That’s the prospect held out 

this week by a team led by 
Reginald DesRoches, a civil 
engineer at Georgia Institute of 
Technology in Atlanta. DesRoches 
has demonstrated for the first 
time that anchoring the decks of 

bridges or highway overpasses 
with restraining cables made 
from “smart” shape memory 
alloys, rather than traditional
steel cables, could help the 
structures survive quakes 
or hurricanes.

During a quake, the concrete-
and-steel decks can become 
unseated from the supports they 
rest on, with devastating 
consequences for anyone on or 
underneath them. The resulting 
damage can also prevent 
emergency services’ vehicles 
from getting to those in need and 
severely hamper efforts to rebuild 
areas affected by the quake. 

One attempted solution has 
been to use steel cables to tie 
the deck sections to the bridge 
supports, but this transmits 
damagingly high forces to the 
supports. Another problem is that 
steel cables stretch during a quake 
and thus need to be replaced 
afterwards, and this is expensive.

Shape memory alloys (SMAs) 
offer a promising alternative 
because they can withstand 
considerable stress without 
becoming permanently 
deformed. “They can be displaced 
by a large amount and spring 
back like a rubber band, without 
any damage,” says DesRoches. 
Super-elastic cables made of 
SMAs should therefore allow 
bridges to “give” at their deck 
joints during the quake, and 
snap the decks back onto their 

supports once the seismic stresses 
have dissipated.

All previous tests have been 
small-scale, focusing on 
simulations or lab tests with small 
pieces of SMA. Now DesRoches 
and colleagues at the University 
of Reno in Nevada and Rice 
University in Houston, Texas, 
have revealed the results of large-
scale tests of SMA cables in real 
bridge deck sections, using a 
giant “shake table” which 
simulates the way the ground 
moves during an earthquake. 
They report in the journal Smart 

Materials and Structures (vol 17, 
p 35018) that cables made from 
nitinol (an SMA composed of 
nickel and titanium) limited the 
displacement of a bridge deck to 
2.5 centimetres, compared with 
10 centimetres when their steel 
equivalents were used. That 
would be enough to keep the deck 
sections seated – and without 
stressing the bridge supports or 
damaging the cables.

Fitting the SMA cables to 
existing bridges is likely to 
be expensive, but it could still 
make sound economic sense. 

“The technology could keep 
bridges functioning after a 
disaster – and that could have a 
large, positive impact on a 
region’s economy,” says Mark 
Yashinsky, senior bridge engineer 
with the California Department 
of Transportation’s Office of 
Earthquake Engineering, which 
funded the research.

Colin Taylor, director of the 
Earthquake Engineering Research 
Centre at the University of 
Bristol, UK, says that while the 
test results look promising, more 
research is needed: “We need 
to understand the detailed 
properties of the shape memory 
materials and how they respond 
to the force patterns of each 
particular earthquake – which can 
be fairly random.”  Paul Marks  �

–Never again?–

Smart cables 
help bridges 
bounce back
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“Nitinol cables limit 
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bridge deck sections seated 
on their supports” 



Cajole your boss into giving you a raise, win someone round to 

your point of view, or persuade your partner it’s their turn to put out 

the trash – getting people to do what you want can be very handy. 

Persuasion is a key element of all human interaction, from politics 

to marketing to everyday dealings with friends, family and 

colleagues. “Persuasion is a basic form of social interaction,” says 

Eric Knowles, emeritus professor of psychology at the University 

of Arkansas in Fayetteville. “It is the way we build consensus and 

a common purpose.”

Unfortunately persuasion is both notoriously difficult to pull off 

and almost impossible to resist when done well. Psychologists have 

long been fascinated by persuasion – why some people are more 

persuasive than others and why some strategies work where others 

fail. Over the next six pages we bring together some recent insights 

into the science of persuasion. 

For those who don’t want to be persuaded, there are lessons here 

too. Knowing the strategies charmers and advertisers adopt can help 

you resist their guile. Reporting by Dan Jones and Alison Motluk

Cover story |
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Lifting the lid on the science of persuasion

How to get

exactly
what you

want
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WHEN you’re aware of it, it’s one of the most 

infuriating behaviours imaginable. Yet mimic 

someone’s mannerisms subtly – their head 

and hand movements, posture and so forth – 

and it can be one of the most powerful forms 

of persuasion. That’s the conclusion of a 

number of recent studies.

William Maddux at the INSEAD business 

school in Fontainebleau, France, explored 

the effect of mimicry on 166 students in 

two role-play experiments, one involving 

negotiation between job candidates and 

recruiters, the second between buyers and 

sellers (  Journal of Experimental Social 

Psychology, vol 44, p 461 ). In both cases, the 

outcome of negotiations was better for the 

would-be persuaders when they employed 

subtle mimicry. For example, in the buyer-

seller experiment, 67 per cent of sellers who 

mimicked their target secured a sale, as 

opposed to 12.5 per cent of those who did not.

Another study by Robin Tanner at Duke 

University in Durham, North Carolina, asked 

students to discuss a new soft drink with sales 

reps (both the reps and the drink were 

fictitious, though the students did not know 

this). Half  of the reps were instructed to mimic 

the physical and verbal behaviour of half of 

the students they spoke to.

These “chameleon” reps elicited more 

positive ratings of the drink, and volunteers 

they mimicked consumed more of it during 

the chat. “Ours is the first study to show that 

mimicry can essentially enhance persuasion 

in interpersonal interactions,” says Tanner. 

Intriguingly, people felt especially positive 

about the drink and its market prospects 

when the mimic explicitly stated their vested 

interest in the  success of the drink   (Journal of 

Consumer Research, vol 34, p 754). 

It is possible, though, that the reps in the 

“no mimicry” group subconsciously resorted 

to mimicry. Jeremy Bailenson and Nick Yee of 

Stanford University got round this by using 

virtual reality avatars. They asked 61 students 

to watch and listen to an avatar arguing that 

students should carry ID cards at all times – an 

unpopular proposal. For one group, the avatar 

moved in a pre-programmed human-like way. 

In the other, computers tracked the students’ 

head movements, which the avatar mimicked 

after a 4-second delay (previous studies 

suggested a delay of 2 to 4 seconds works best). 

Students who had been mimicked were more 

likely to respond favourably.

But be warned, overt mimicry can backfire 

on the mimic, or at least be very embarrassing 

if detected, says Tanner. “It’s far from a free 

shot at persuasiveness.” 

The crucial factors are: be subtle, leave a 

delay and, whatever you do, if you think 

there’s even the slightest chance you’ve been 

rumbled, stop.

1

Be a mimic
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IF YOU want to bring people round to your point 

of view, try “framing”, a favourite tactic of spin 

doctors. “Framing is about leading people to think 

about an issue or opinion in a way that is 

advantageous to you,” explains George Bizer of 

Union College in Schenectady, New York. “For 

example, opponents of inheritance taxes prefer 

to frame them as ‘death taxes’.”

Framing is a key tactic in election campaigns, 

so Bizer wanted to see whether voters were more 

or less persuadable to change their views when 

asked to frame them in different ways. 

He asked 69 undergraduates to read an 

article about two fictitious candidates’ views and 

policies (one candidate, Rick, was conservative, 

while the other, Chris, was liberal). Half of the 

students had to choose between the two 

statements: either “ I support Rick” or “I oppose 

Rick”; the other half chose between equivalent 

statements about Chris. Participants also rated 

2

Look at it 
this way...

their preference for both candidates on a sliding 

scale from “strongly support” to “strongly oppose”. 

They then read another article, this time 

arguing against the merits of their preferred 

candidate, and then had their opinions reassessed. 

Overall, people whose preference for a candidate 

had been expressed in terms of opposition to the 

other candidate were less likely to modify their 

opinions (  Political Psychology, vol 26, p 553 ). 

“A simple change in framing – leading people to 

think of their evaluations in terms of whom they 

oppose instead of whom they support – leads to 

stronger, more resistant opinions,” says Bizer. 

These findings fit with a broad body of research 

suggesting that negative information frequently 

has a more powerful influence than positive 

messages. So if you want to sway someone when 

they choose between two options, a good tactic is 

to be negative about the option you don’t want 

them to pick.
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IN MOST battles, outnumbering your 

opponent will hand you victory, and it would 

seem common sense that the more arguments 

you can call on, the more persuasive you’ll 

be. Yet, the evidence suggests otherwise. 

A number of studies have revealed that the 

more reasons people are asked to come up 

with in support of an idea, the less value they 

ascribe to each. The result: asking people to 

“think of all the reasons why this is a good 

idea” is likely to backfire, and may serve to 

harden their views.

Zakary Tormala and Richard Petty of Ohio 

State University, working with Pablo Briñol at 

the Autonomous University of Madrid in 

Spain, demonstrated the effect in 2002. The 

researchers told 59 university students that 

there was a plan to introduce new exams into 

their courses – an unwelcome prospect. They 

then asked half the students to produce two 

reasons why this was a bad idea, and the other 

HUNGER is a powerful thing, but how many times 

have you reached for a quick snack, only to regret 

it when it’s lying heavily in your stomach? Just as 

your standards for food quality can slip when your 

stomach is empty, so you should avoid engaging in 

argument or doing battle with sales people when 

your mental batteries are running low. Conversely, 

if you’re trying to be persuasive, strike when your 

target is running low on mental energy. 

Edward Burkley of Oklahoma State University 

in Stillwater studied the impact of cognitive 

exhaustion on the resistance levels of 78 students. 

The plan was to try to convince them to accept 

one month’s summer holiday instead of three. 

Half the students came to the study fresh. But the 

other half first had to complete a self-control task 

in which they wrote down all thoughts that came 

into their heads while  suppressing any thoughts 

about a white bear. 

This task, Burkey argued, would use up some 

of their reserves of self-control. He found that the 

students who had performed the white bear task 

were less resistant to the idea of giving up two 

months of holiday.

Burkley also studied the flip side of this effect. 

He asked a different group of 72 students to rate 

the plan to shorten their holidays. Half were told it 

would be implemented within two years, making 

it personally relevant. The other half were told it 

would not be implemented for 10 years. He 

wanted to test the hypothesis that students 

presented with the two-year scenario would use 

up more of their mental resources, because they 

would be more motivated to argue against that 

unwelcome suggestion.

The students then had to try to complete an 

(unbeknown to them) unsolvable puzzle – a 

technique commonly used in such studies to 

measure how much self-control a person has. On 

average, students in the 10-year group persisted 

for more than a minute longer before giving up, 

suggesting they were less mentally exhausted 

than those in the two-year group (  Personality and 

Social Psychology Bulletin, vol 34, p 419 ).

Of course, there is a form of mental exhaustion 

that doesn’t require thought: nag them into 

submission. Children have got this technique 

sussed, says Burkley. 

3

Less is more

half eight reasons. On average, students who 

supplied just two arguments against the 

proposal were subsequently more opposed 

to the exam policy than those who gave eight.

Tormala and colleagues argue that the ease 

with which we can summon up thoughts 

affects how much confidence we place in 

them, and it is generally easier to think of two 

reasons for believing something rather than 

eight. This finding has some clear practical 

implications. “If you want to persuade people 

by getting them to think positively about your 

message, idea, product or whatever, ask them 

to generate just a few positive thoughts – 

three at most – because that’s easy and they’ll 

feel confident about their positive thoughts,” 

says Tormala. 

Conversely, next time you’re in an 

argument, avoid the temptation to spin the 

“give me one good reason” line; it’ll only 

strengthen your adversary’s hand. 

4 5

The medium 
is the means

IN THIS fast-paced world, we seldom have 

time for face-to-face meetings. You are just as 

likely to conduct your personal and business 

negotiations by email, or some other 

electronic medium, as you are in person. How 

does this impact your powers of persuasion?

The question intrigued Rosanna 

Guadagno of the University of Alabama and 

Robert Cialdini of Arizona State University, 

who have been comparing the persuasive 

power of online communication with face-

to-face meetings.

In a study published in 2002, Guadagno 

and Cialdini had a group of students discuss 

the introduction of new exams (Group 

Dynamics: Theory, Research and Practice,

vol 6, p 38). The group was split into same-sex 

couples. Unbeknown to the subjects, each pair 

included an accomplice of the experimenters 

whose role was to provide arguments in 

favour of the idea. Half the discussions took 

place in an online chatroom, the other half 

sat face-to-face. 

While overall men rated the proposals 

similarly whether they participated in the 

Grind 
them down
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IT WAS midnight when the knock came at the door. 

It was “Paul”, a “neighbour”, who’d “just moved in”. 

He spoke non-stop, without pause or hesitation, 

detailing a problem with a truck that had run out of 

gas and his need for $20, which he would, of course, 

return first thing in the morning. Later, Kurt often 

looked back and wondered just how it was he got 

taken in so easily. 

“Paul” was a master of his craft: Kurt later 

learned that four other people on the street had also 

been taken in by the con. 

Maybe we shouldn’t be so surprised when 

things like this happen. Persuasion, it turns out, may 

have as much to do with how you say something as 

what you’re saying. And the less time you’re 

allowed to think about the content, the more the 

style of delivery matters. At least, those are the 

findings of two marketing professors who decided 

to tease style and substance apart. 

John Sparks at the University of Dayton in Ohio 

and Charles Areni at the University of Sydney, 

Australia, knew from earlier work on courtroom 

transcripts that people equated certain kinds of 

speech with lack of credibility. In particular, hesitant 

phrases such as “I mean”, “you know” and “isn’t it?” 

reduced a speaker’s power. But no one had looked 

at the exact relationship between style and content.

The researchers asked 118 undergraduates to 

read a transcript of a testimonial about a scanner. In 

one version, the speaker used hesitations like “I 

mean” and “ummm”; in the other, he used none. 

They also gave half the students enough time to 

read it thoroughly, while the others got just 20 

seconds, to see how limiting a person’s 

understanding of the substance would alter the 

persuasiveness of the style. 

The researchers found that in both versions style 

was important. When hesitant language was used, 

people were less easily convinced that this was a 

scanner worth buying – even when it was a better 

scanner at a lower price. Style was especially 

important, the researchers found, when time was 

limited (Journal of Applied Social Psychology, vol 38, 

p 37). “If you can’t pay attention to what the 

speaker is saying,” Sparks says, “you pay attention 

to how they say it.” 

So take a lesson from Paul, the conman. If you 

want to be persuasive, don’t stumble, pause or use 

language that shows hesitation. And for goodness 

sake, don’t give your listeners time to think about 

what you’re really saying. 

electronic or face-to-face sessions, women 

in face-to-face sessions rated them more 

highly than those who only took part online. 

Guadagno and Cialdini suggest this is 

because groups of women tend to form 

communal bonds and reach agreement. 

Electronic communication disrupts the 

exchange of social cues women use to 

establish a communal bond and is therefore 

less conducive to persuasion. 

On the other hand, groups of men 

typically try to establish their competence 

and independence, which can lead to 

competitive encounters. When two men who 

have not met before debate a point, online 

interaction is about as effective and 

persuasive as face-to-face. 

But if they have met and had a competitive 

exchange, subsequent face-to-face meetings 

are less productive, whereas online exchanges 

fare far better. So while online communication 

can prevent women “connecting”, it can help 

men suppress competitive urges that 

hamper persuasion.

So, if you’re a woman and want to persuade 

other women you’d be better off meeting face-

to-face, while men are less confrontational if 

contacted by email. The researchers are now 

studying these effects in mixed couples.

6

Style over 
substance
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Get them 
angry

8

Resistance 
isn’t futile

manipulated. Worse, it has to be carefully 

calibrated: too much and people resist. “We 

don’t want people telling us we’re bad people,” 

says Turner.

Anger is different. For one thing, it’s focused on 

someone else’s misdeeds, not your own. Also, it’s 

a very utilitarian emotion, she says, usually in 

response to a perceived injustice. “Anger makes 

people feel empowered,” Turner says. 

There has been a long debate, she says, about 

whether anger can be constructively harnessed. In 

studying groups that employ anger as a tactic – 

most notably animal rights groups such as People 

for the Ethical Treatment of Animals, as well as 

environment organisations and even political 

campaigns – she has found that, given the right 

conditions, it can.

First, people have to be convinced that the 

issue is relevant to them, that it affects them or 

their children or their community. At that point, 

says Turner, you need to hammer home what’s 

wrong with the world as it is. Once you have got 

people roiled up, you can offer them a way to 

remedy the situation (Public Relations Review,

vol 33, p 114). 

“When those feelings of anger are 

accompanied by the feeling that there is a solution 

to this problem, then the message is more likely to 

be persuasive,” she says. 

ANGERING people may seem like an odd way to go 

about persuading them, but according to Monique 

Mitchell Turner, a communications professor at the 

University of Maryland, College Park, it is seriously 

underrated as a tool of persuasion. 

Much study has gone into how emotions aid 

persuasion. The best known and most studied 

is fear. It serves well in campaigns that try to steer 

you clear of certain activities, like smoking or 

unprotected sex. 

But fear doesn’t always work, says Turner, and 

over time, people become more resistant to scare 

tactics. The same applies to guilt. It can be 

effective (think of maternal guilt), but not 

once people clue into the fact they’re being 

HISTORICALLY, psychologists studying 

persuasion have concentrated on what makes 

certain messages more appealing than others. 

But over the past few years researchers have 

begun revising that idea. A growing body of 

evidence suggests that breaking down 

people’s resistance to persuasion can be 

even more important.

The reason for this is that people are 

would hold greater sway. Not necessarily. 

It seems that if people resist good arguments 

presented by an expert, they conclude their 

own arguments must be even stronger.

This sets up a bit of a catch-22. “If you 

want to change people’s attitudes, it’s good to 

have strong arguments,” says Zakary Tormala 

of Stanford University. “But if they manage to 

resist your message, they might become 

more certain of the very attitudes you want 

to change.” 

How to overcome this deadlock? 

Tormala’s colleague Richard Petty of Ohio 

State University says: “Present positions 

closer to your target’s views, then move them 

towards your goal a little at a time.” You could 

also try charming them by boosting their self-

esteem. “When people feel good about 

themselves, they are more open to 

challenging messages,” he says.  �

naturally suspicious of attempts to 

persuade them. This is especially true if they 

think they are being duped. 

In laboratory studies, merely reminding 

people that they are vulnerable to 

manipulation – for example, showing them 

magazine adverts with celebrities or models 

endorsing products they clearly know nothing 

about – makes them generally more difficult 

to persuade   (Journal of Personality and Social 

Psychology, vol 83, p 526) .

So far so obvious, but there’s a useful 

point here. Resistance means that very

persuasive arguments can backfire. People 

who successfully resist persuasion often 

become even more entrenched in their wrong-

headed opinions, and the stronger, more 

credible or authoritative they perceive the 

attempt at persuasion to be, the more certain 

of their opinions they become when they 

resist it   (Journal of Personality and Social 

Psychology, vol 83, p 1298) .

At first blush, this seems paradoxical. You 

might think a strong, authoritative argument 



let alone how effective these weapons will 

be and what their potential dangers are. 

According to Bob Lieberman, president 

of Intelligent Optical Systems of Torrance,

California, which is developing a device it calls

the Incapacitator, flickering lights are highly 

effective against almost everyone. Yet

evidence dating back to the 1950s suggests 

that fewer than 1 person in 3 will be 

vulnerable. “I would be completely floored 

if they can do all the things claimed,” says 

Richard Servatius, director of the Stress and

Motivated Behavior Institute at the University 

of Medicine and Dentistry of New Jersey. 

The Incapacitator is typical of this new kind 

of weapon (see Diagram, p 40). Resembling a 

chunky flashlight, it contains a closely packed 

array of powerful multicoloured LEDs instead

of a conventional bulb. The light they beam

out is bright enough to dazzle, which in itself

would make it hard for anyone held in the 

be just the thing for disabling armed criminals 

or dispersing a rioting mob. If all goes to plan,

police and border guards could soon be using 

the weapon in earnest.

It’s a controversial prospect. Supposedly 

non-lethal weapons such as rubber bullets can 

unintentionally kill or injure and police have 

been accused of using these kinds of weapon 

indiscriminately. Will it be the same story 

with the flicker gun? The uncertainty is all the 

greater as no one can agree on the physiology

of flicker illness or even whether it exists at all, 

� CAN you stop someone in their 

tracks using nothing but a flashing 

light? The US army and the 

Department of Homeland Security seem to 

think so. Both are backing the development of 

a new kind of weapon which amounts to little 

more than a powerful strobe light. Wielded like 

a conventional gun, this weapon is designed 

to trigger “flicker illness” – a condition akin to 

severe motion sickness – which leaves the 

target dazed, nauseous or completely 

immobilised. Its developers suggest it could 

Could a flickering light knock you flat yet leave 
no lasting injury? David Hambling investigates 
a new breed of non-lethal weapon
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beam to aim a weapon. But the Incapacitator 

is far more than just a powerful flashlight, 

Lieberman says. The differently coloured 

LEDs are programmed to pulse on and off in 

a particular sequence and at a particular rate 

that its manufacturer claims cause 

disorientation, dizziness and vertigo 

in around two-thirds of those exposed. 

Lieberman says his company has 

discovered one particular pattern of pulses 

that makes almost all people feel nauseous. 

“Anecdotally, we have one combination of 

wavelengths and frequency that seems to 

affect just about everyone.” Development 

of the Incapacitator is being supported by 

$800,000 from the Department of Homeland 

Security, which hopes to supply the device to 

security services by 2010.

The US army is after something more 

powerful: a strobing light capable of being 

mounted on an uncrewed aircraft that will 

target a threatening mob from a distance 

of hundreds of metres. Its Research, 

Development and Engineering Command 

has awarded a $600,000 contract to 

Pennsylvania-based Peak Beam Systems, 

where engineers are modifying a 15-million-

candela xenon lamp, which is about 100 times 

brighter than a typical car headlight. By 

adding a strobe function and adjusting the 

frequency and amplitude of the light pulses 

they plan to produce a device that will 

immobilise anyone caught within the beam. 

According to the company’s sales director, 

Will Harcourt, tests of the device by the Office 

of Customs and Border Protection based in 

San Diego, California, showed that people 

were “immobilised and falling down at 

500 yards plus”. 

Charge of the light grenade
At the other end of the scale, the Jade 

“grenade” made by Nanohmics in Austin, 

Texas, is designed for use in enclosed spaces. 

About the size of a soft drinks can, this 

device is claimed to be an alternative to the 

stun grenades that troops and police throw 

into a building to incapacitate those inside 

before storming it. Unlike conventional stun 

grenades, which use explosives to create the 

flash and bang, and so can injure people or 

start fires, the Jade grenade uses powerful 

LEDs operating at a wavelength of 

520 nanometres, near the peak sensitivity of 

human vision. They can be programmed to 

generate either a single intense flash or a 

continuous strobing pattern that company 

co-founder Mike Mayo says triggers 

symptoms including dizziness and even

epileptic-like seizures. “It’s like ‘get me outta 

here’,” he says. “The effects go beyond what is 

in the current literature.” 

If these weapons live up to their designers’ 

claims, they could provide an effective way to 

disarm criminals or disperse rioters without 

causing serious injury. But do they? Can a 

flashing light reliably immobilise someone, 

and how likely is it to cause lasting harm to 

those it is used against – or any bystanders?

Certainly, exposure to lights flashing at 

frequencies anywhere between 2 and 60 hertz 

has been found to trigger a range of 

symptoms, stretching from mild headaches 

and muscle spasm to convulsions or epileptic 

seizures. These effects were investigated in the 

1950s, after helicopter pilots reported that 

sunlight shining through whirling rotor 

blades left them feeling dizzy and confused. 

In subsequent experiments, volunteers were 

exposed to lights flickering at between 2 and 

30 hertz. Of 306 subjects, around a quarter 

experienced either headaches, nausea or a 

sensation of movement similar to vertigo. 

Sixteen – about 5 per cent – fainted or 

experienced convulsions typical of epilepsy, 

even though they had previously shown no 

signs of the condition. 

Since then it has been found that TV 

pictures can trigger similar seizures in people 

with no history of epilepsy. In 1997, some 

700 children experienced seizures while 

watching an episode of a Japanese Pokémon

cartoon that featured coloured lights 

flickering at around 12 hertz. Ten years 

later, a flickering logo in a TV advert for the 

2012 London Olympics induced seizures in 

around 30 viewers. Even TV images without 

obvious flashing lights can trigger the effect, 

most likely due to the 50-hertz flicker from 

the cathode-ray tube or from the 25-hertz 

screen refresh rate.

Large-scale studies on flicker illness in 

otherwise healthy people are thin on the 

ground, however, according to Jeremy 

Cushman at the Department of Emergency 

Medicine at the University of Rochester 

Medical School in New York. Cushman and 

Douglas Flocarre from the Maryland Institute 

for Emergency Medical Services Systems in 

Baltimore wrote a review of flicker illness that 

was published last year (  Prehospital 

Emergency Care, vol 11, p 85 ). They estimate 

that around a quarter of those exposed to 

flashing lights experience symptoms such as 

headaches or vomiting, and that only around 

1 in 5000 experience severe responses such 

as light-induced epilepsy – a significantly 

smaller proportion than reported in the 
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seizures while watching an episode 
of a Japanese Pokémon cartoon”



or that the shape and rise time of the pulses 

is important. For example, Peak Beam 

Systems’s strobe lamp uses light pulses based 

on a square wave, which might explain why it 

seems to cause effects not observed with other 

strobes at the same pulsing frequency. 

Aside from the physiological effects of 

strobing, Harcourt says his company is 

interested in the behavioural influence of the 

technology. Does it alter a pattern of action, 

say? “It is important to keep the objectives of 

the technology in mind: determining threat 

levels based on reactions to the strobe, 

altering the direction a person or a vehicle is 

moving or disrupting small groups of people.”

The effectiveness of one device – the 

Incapacitator – is due to be tested at the 

Institute for Non-Lethal Defense Technologies 

at Pennsylvania State University, but details 

are likely to remain secret until the weapons 

are used for real. That’s unfortunate, says 

Cushman. If the developers of these weapons 

have data on their ability to reliably induce 

seizures, they should publish it, he says. “It 

would be valuable to the scientific community 

to share that, as it may further define the 

physiology behind such a response.” 

So should the weapons be used in public 

without independent testing? And what 

about reflections from buildings with coated 

glass windows, or from metal structures 

which could focus the light beams to 

dangerous levels? Lieberman says the 

Incapacitator is fitted with a rangefinder 

that reduces its power if targets are too close. 

And Ley Sander, a neurologist at University 

College London, says the risk to people with 

photosensitive epilepsy will be minimised 

if the devices operate at pulse rates above 

25 hertz. Seizures produced in people who do 

not have epilepsy should not have any long-

term neurological consequences, but that does 

not mean they are harmless, he warns. Anyone 

with a weak heart could be in danger, he says. 

Steve Wright at Leeds Metropolitan 

University in the UK, who studies the 

technology of political control and counter-

terrorism, says strict safety standards should 

be applied to this kind of weapon. He is not 

optimistic that this will happen, however. 

“A lack of physiological and biomedical 

knowledge of the effects of crowd-control 

weapons has not much hindered weapons 

manufacturers and government security

forces deploying dubious crowd control 

weapons in the past,” he says.  �

David Hambling is a technology writer based in 

London, UK

Much the same thing happens when 

someone is concentrating on a flight 

simulator screen, so could flashing lights 

trigger a similar effect in the brain? Not 

according to Rollin Stott, principal medical 

officer at the Centre for Human Sciences in 

Farnborough, Hampshire, UK, which is 

operated by the military technology

company Qinetiq. Stott says there is no direct 

correspondence between simulator sickness 

and the effects of flickering light. “With 

flicker there is no motion, either real or 

implied,” he points out

The possibility remains that certain light 

wavelengths and pulse frequencies are 

particularly effective at targeting the brain, 

1950s study – but they also suggest that 

milder symptoms may often go unreported. 

Some neurologists, including John 

Hastings, president of the US Aerospace 

Medical Association in Alexandria, Virginia, 

are deeply sceptical of the notion that flashing 

lights can have any profound influence on the 

brain. He suggests that for the majority of the 

population, the incapacitating effect of a 

bright flashing light would be trivial – no 

worse, perhaps, than being dazzled by 

oncoming headlights or driving with the sun 

in your eyes. “Incapacitating in a sense, yes, 

but without abnormal brain activity of any 

kind.” Only people with epilepsy will be 

seriously affected by flickering lights, he says. 

Flight simulator
Apart from those vulnerable to epilepsy, a 

few people – perhaps 3 in 1000, according to 

available studies – might experience what’s 

called the photomyoclonic response which 

usually involves spasms in facial muscles. 

While this might be uncomfortable, Hastings 

says it is “a benign condition of no significance”. 

In his view, the term “flicker sickness” should 

probably be discarded. “It does not exist in the 

neurological scientific community, at least 

not in contemporary literature.” 

So could devices like the Incapacitator 

be tapping into a different mechanism from 

that documented for flickering light? The 

dizziness and nausea sometimes experienced 

by people using computer-based flight 

simulators are seen by some as offering a clue. 

This “simulator sickness” arises because the 

brain uses two sources of information to 

detect whether the body is moving relative to 

its environment: the eyes, and the 

semicircular canals and gravity sensors of the 

inner ear. When these give contradictory 

signals – if you sit staring at a magazine in the 

back of a moving car, say – then nausea and 

headaches can follow. 
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 “ If the developers of these weapons have 
information about their ability to reliably 
induce seizures, they should publish it ” 
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� TROUBLE is brewing in the waters 

off the Chukotka Peninsula in the 

far east of Siberia. In the past few 

years, the aboriginal whalers of the eastern 

coastline who hunt grey whales for meat 

have reported that an increasing number of 

the creatures they catch smell so foul that 

even dogs won’t eat them. The few people 

who have tried the meat suffered numb 

mouths, stomach ache and skin rashes. 

Whale meat may not be to everyone’s taste, 

but it is lucky for the whales that the hunters 

spotted the problem. The reports have 

prompted an international effort to work 

out what is happening, not only to the whales 

but also to the ringed seals, bearded seals, 

walruses and the eggs of seabirds which – 

according to the local people – are giving off 

a similar smell. There is no firm answer yet, 

but it is clear that all is not well in the ocean.

Stink or 
swim

What’s making the grey whales of 
Siberia smell so bad? Amitabh Avasthi

investigates a marine mystery
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The eastern North Pacific grey whale was 

once considered a conservation success story. 

Hunted almost to extinction in the 17th and 

18th centuries, the species made a remarkable 

recovery after the International Whaling 

Commission (IWC) banned commercial 

hunting of grey whales in 1946. The population

recovered from a few hundred to more than 

20,000. Today, only small-scale subsistence 

hunting is allowed: aboriginal hunters have 

a quota of 140 grey whales per year, which is 

split between the Chukchi people of Siberia 

and the Makah people of Washington state.

Yet now, the grey whales seem to be 

struggling. Numbers have fallen to between 

15,000 and 18,000, and some researchers are 

concerned that the trend of the past few 

decades may have reversed. The Chukchi 

hunters first noticed that something was 

amiss in the late 1990s, although older 

individuals say the problem goes back to the 

late 1960s and early 1970s. Now they estimate 

that around 10 per cent of whales are inedible. 

“The smell reminds me of medicine tablets, 

and nobody can eat such meat,” says Gennady 

Inankeuyas, a whaling captain and chairman 

of the Association of Traditional Marine 

Mammal Hunters of Chukotka.

In 2003, a team of US and Russian 

toxicologists set about investigating the 

mystery of the stinky whales. Teri Rowles, 

a fishery biologist at the US National Oceanic 

and Atmospheric Administration (NOAA) 

in Silver Spring, Maryland, and Valentin 

Ilyashenko, Russia’s representative at the IWC, 

obtained tissue samples collected and frozen 

by local whalers to analyse in their labs. 

Their first hunch was that the smell was 

caused by industrial pollutants such as heavy 

metals, organochlorines and polyaromatic 

hydrocarbons accumulating in the whales’ 

bodies.   The analysis, however, suggested 

otherwise . While the tissue samples were 

packed with more than 100 volatile organic 

compounds, there was no significant 

difference between the concentration of 

artificial pollutants in stinky whales and 

non-stinky ones. “Our analysis does not 

indicate any anthropogenic contaminant 

that the whales might be ingesting,” Rowles 

says. She cautions, though, that because the 

samples had been frozen for two years – while 
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 “A diminishing food supply over the past 
50 years could be forcing the whales to follow 
a cetacean version of the Atkins diet”



that are the main food of amphipods. “There 

is also evidence that the overall productivity 

of the northern Bering Sea has declined over 

the past 10 to 20 years,” Cooper says. Bodil 

Bluhm of the University of Alaska, Fairbanks, 

and her colleagues have found that amphipod 

populations in the northern Bering Sea have 

declined. “The food supply has diminished 

while the whale population has recovered 

over the past 50 years,” Cooper says. “In my 

view, the stinky whales may be facing a food 

shortage.” Reports last year that grey whales 

were arriving at their Mexico breeding 

grounds looking seriously undernourished 

have added to these concerns. 

Losing blubber
So how would this account for the stink? 

The answer could be that it is a side effect of 

following a cetacean version of the Atkins diet. 

“Animals that suffer from food shortages alter 

their metabolism and produce ketones,” says 

Geir Gabrielson, a toxicologist at the 

Norwegian Polar Institute in Tromsø. As with 

the Atkins diet in humans, this could be 

causing the whales to enter the state known as 

“ketosis”, in which they burn fat for energy. 

In people, this causes bad breath. Perhaps the 

whales are undergoing something similar.

While a lack of their usual food looks the 

most likely culprit, the mystery of the stinky 

whales is far from solved. It could be that the 

whales are accumulating a marine biotoxin in 

their tissues, something the researchers plan 

to investigate in their next round of tests.

Meanwhile Rowles, along with researchers 

including Lorenzo Rojas Bracho of Mexico’s 

National Institute of Ecology in Mexico City, 

are analysing respiratory gases collected 

from the blow of free-swimming whales 

during their winter breeding season in Baja 

California. By comparing the chemical profile 

of the gases in their breath with samples from 

stinky and normal whales in Russia, they hope 

to get an insight into what is happening to the 

whales’ metabolism. “Gas chromatography is 

used to understand the metabolism of people 

who are on the Atkins diet,” Rowles says. “We 

are trying to adapt that technique to whales 

to see if we can tease out what is going on.” 

She and Rojas also plan to sample marine 

invertebrates from the feeding areas and 

analyse them for volatile organic compounds.

While researchers try to work out the true 

cost of smelling bad, the good news, says 

Bluhm, is that the whales seem to be flexible 

enough to seek other prey to survive short-

term shortages. How they will fare if the 

problem continues remains to be seen.  �

Amitabh Avasthi is a science writer based in 

State College, Pennsylvania

whales are foraging in different areas and 

upon different food than they used to. 

This population of grey whales undertakes 

one of the longest migrations in the animal 

world, leaving breeding grounds in the warm 

lagoons of the Baja California peninsula in 

Mexico between February and April to head 

to summer feeding grounds in the Bering 

and Chukchi seas (see Map). But according 

to Cooper, some whales no longer make the 

journey all the way north, stopping off instead 

around Kodiak Island in Alaska and Vancouver 

Island in Canada. Since amphipods are not 

found in these “new” feeding areas, the whales 

cannot be eating what they were 20 years ago.

Another possibility is that the population 

has outgrown the food supply and is a victim 

of its own success. Cooper, however, is not 

convinced. He says there is evidence that the 

currents passing through the Bering Strait 

have changed in the past decade, making the 

sediment less suitable for the phytoplankton 

permits to export them to the US were 

arranged – some of the more volatile 

compounds may have been lost. The study 

did throw up other possibilities, however. 

Stinky whales’ tissues contained significantly 

higher levels of a host of volatile organic 

compounds such as ketones, aldehydes and 

alcohols than non-stinky ones. 

So what’s going on? Some marine 

biologists think that higher levels of these 

compounds may be a sign that the whales’ 

metabolism is changing, perhaps because 

of a fundamental change in diet. There is 

some evidence to support this idea: the 

whales normally stick to a diet of shrimp-like 

crustaceans called amphipods, but hunters 

have reported finding stinky whales’ 

stomachs full of seaweed and cod. 

What’s more, Lee Cooper, an ecologist 

at the University of Maryland Center for 

Environmental Science in Cambridge, has 

shown that eastern North Pacific grey 

Experienced hunters can 

spot a stinky grey whale 

at fifty paces
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ring effect. In a paper published in 1936, 

Einstein showed that the light from a distant 

star can be distorted by the gravitational field 

of an intervening star, producing a bright 

ring of light around it. It was a spectacular 

prediction but also, Einstein said, one that 

astronomers stood “no hope of observing”, 

as the ring would be too small to observe.

For all his genius, Einstein had reckoned 

without the ingenuity of astronomers, which 

in 1998 led to the discovery of the first example 

of a perfect Einstein ring – created not by a star, 

but by a vast galaxy billions of light years away.

Krauss admits he has fallen into the same 

trap, applying the falsifiability criterion to 

decide whether some or other idea is really 

“scientific” enough to be worth publishing. 

“I’ve decided not to write papers because I 

thought the claims would never be falsifiable, 

and yet [they] turned out to be so.” 

Still, for many scientists, Popper remains 

the only philosopher with any relevance to 

what they do. Much of his appeal rests on 

the clear-cut logic that seems to underpin 

the concept of falsifiability. Popper illustrated 

this through the now-celebrated parable of 

the black swan.

Suppose a theory proposes that all swans 

are white. The obvious way to prove the 

theory is to check that every swan really is 

white – but there’s a problem. No matter 

how many white swans you find, you can 

never be sure there isn’t a black swan lurking 

somewhere. So you can never prove the 

theory is true. In contrast, finding one solitary 

black swan guarantees that the theory is false. 

This is the unique power of falsification: the 

ability to disprove a universal statement with 

just a single example – an ability, Popper 

pointed out, that flows directly from the 

theorems of deductive logic.

Popper went on to promote falsification 

as the essence of the scientific process, with 

the search for falsifiable predictions being the 

distinguishing feature between science and 

pseudoscience. Yet even at the time there were 

concerns his criterion wasn’t up to the job.

The most obvious objection is that 

astrologers, soothsayers and quacks also 

make falsifiable statements – but that doesn’t 

make them scientific. Yet could it be their 

cavalier attitude towards negative evidence 

that marks them out as pseudoscientific? 

Worryingly, this doesn’t work either, as 

was made clear over a century ago by the 

French philosopher and physicist Pierre 

Duhem. He pointed out that the predictions 

of a scientific theory often rest on a raft of 

other assumptions underpinning how the 

theory is tested. If an experiment seems 

to falsify the theory, it is often possible to 

pin the blame on one of these “auxiliary 

hypotheses” rather than the theory itself.

Columbia University, New York, author of Not 

Even Wrong, a biting critique of current fashions 

in theoretical physics. For Woit, attempts to 

water down the falsifiability criterion are “an 

outrageous way of refusing to admit failure”.

His bête noire is the recent explosion of 

interest in the multiverse, an infinite yet 

unobservable ensemble of universes of 

which our cosmos is supposedly just one 

part. “The basic problem with the multiverse 

is not only that it makes no falsifiable 

predictions, but that all proposals for 

extracting predictions from it involve massive 

amounts of wishful thinking,” Woit says.

Others believe such criticism is based on 

a misunderstanding. “Some people say that 

the multiverse concept isn’t falsifiable 

because it’s unobservable – but that’s a 

fallacy,” says cosmologist Max Tegmark of 

the Massachusetts Institute of Technology. 

He argues that the multiverse is a natural 

consequence of such eminently falsifiable 

theories as quantum theory and general 

relativity. As such, the multiverse theory 

stands or fails according to how well these 

other theories stand up to observational tests.

In the meantime, says Tegmark, exploring 

the idea of the multiverse is no more 

pseudoscientific than pondering phenomena 

inside a black hole – another consequence of 

general relativity whose interior is just as 

unobservable as the multiverse.

In any case, dismissing a theory on the 

grounds that it fails Popper’s acid test itself 

involves a huge leap of faith, says cosmologist 

Lawrence Krauss at Case Western Reserve 

University in Cleveland, Ohio. “You just can’t 

tell if a theory really is unfalsifiable.”

He cites the case of an esoteric consequence 

of general relativity known as the Einstein 

� WHAT is the difference between 

astronomy and astrology? That’s 

easy: astronomy is the scientific 

study of celestial objects, while astrology is 

a load of hokum. Anyone with the most 

basic understanding of science knows why. 

Astronomy passes the acid test of real science: 

its claims are always capable of being 

debunked – in other words, they are falsifiable.

Identified as the defining characteristic 

of real science by the philosopher Karl 

Popper more than 70 years ago, falsifiability 

has long been regarded by many scientists 

as a trusty weapon for seeing off the menace 

of pseudoscience. 

The late Viennese thinker has been lauded 

as the greatest philosopher of science by the 

likes of Nobel prizewinning physicist Steven 

Weinberg, while Popper’s celebrated book 

The Logic of Scientific Discovery was described 

by cosmologist Frank Tipler as “the most 

important book of its century”.

Times change, though. Popper’s definition 

of science is being sorely tested by the 

emergence of supposedly scientific ideas 

which seem to fail it. From attempts to 

understand the fundamental nature of 

space-time to theories purporting to describe 

events before the big bang, the frontiers of 

science are sprouting a host of ideas that are 

seemingly impossible to falsify.

So should the pursuit of such mind-boggling 

ideas be condemned as pseudoscience, or 

should scientists be more relaxed about 

falsifiability? It’s a debate that’s dividing the 

scientific community. Some are in no doubt 

about where they stand. “I never would have 

believed that serious scientists would consider 

making the kinds of pseudoscientific claims 

now being made,” says theorist Peter Woit of 

Some swans
are grey
Scientific truth isn’t as black and white as some claim. 
So why not change the definition of science to match 

the reality, suggests Robert Matthews
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Yet scientists are not about to ditch Newton 

any time soon, as his laws work perfectly 

well in everyday situations. “This is 

something we don’t make clear enough,” 

says Krauss. “We don’t have true theories; 

we only have effective theories.”

So after all these concessions, what 

remains of Popper’s supposedly hard-and-

fast criterion? It’s hard to apply in practice, 

too vague to differentiate science from 

pseudoscience and bears little resemblance 

to what scientists really do. Why does it 

remain so popular? “Scientists like simple 

methodological theories which accord well 

with what they consider to be good scientific 

reasoning,” says philosopher Colin Howson 

of the London School of Economics in the UK.

So if the simplicity of falsification is 

misleading, what should scientists be doing 

instead? Howson believes it is time to ditch 

Popper’s notion of capturing the scientific 

process using deductive logic. Instead, 

the focus should be on reflecting what 

scientists actually do: gathering the weight 

of evidence for rival theories and assessing 

their relative plausibility.

Howson is a leading advocate for an 

alternative view of science based not on 

simplistic true/false logic, but on the far 

more subtle concept of degrees of belief. 

At its heart is a fundamental connection 

between the subjective concept of belief and 

the cold, hard mathematics of probability.

This happens quite a lot in science. In 

fact, in the very year Duhem put forward 

his objections to falsification, experiments 

by a German physicist appeared to falsify 

Einstein’s then-new special theory of 

relativity, lending support to rival theories. 

Yet Einstein blithely dismissed the results, 

saying the other theories were simply less 

plausible than his own.

He was hardly the last scientist to reject 

inconvenient results – as Popper was forced 

to admit. Even so, he remained convinced that 

at least looking for falsifiable consequences 

was the essence of doing science.

For Woit, it’s precisely the absence of 

progress in finding such consequences 

of the multiverse theory that makes it 

pseudoscience. “If all you have to show 

is wishful thinking about the possibility of 

such progress, then you’re not really doing 

science,” he says.

Yet according to philosopher Rebecca 

Goldstein of Harvard University, this just 

highlights the idealistic view of scientists 

underpinning Popper’s criterion: “Not only 

does Popper maintain that science as a field 

is unique, its borders fortified by falsifiability, 

but also that the scientist is unique, detached 

enough from his own theories that he is only 

out to shoot them down.” She says that in 

reality the process is far more positive – trying 

to find theories that work, rather than 

falsifying alternatives.

Even when scientists accept that a theory 

has failed some test, they rarely junk it as 

being false. Popper recognised this too. 

Krauss points to the classic case of Newton 

versus Einstein. During the 20th century, 

Newton’s theory of gravity was repeatedly 

“falsified” by observations: for example, 

by predicting only half the observed bending 

of light by the sun’s gravitational field. 

Talk of probabilities usually conjures up 

images of random events such as coin tosses, 

with the formulae of probability theory 

answering questions about the chances of 

getting, say, 20 heads from 30 tosses. That’s 

not the only way to look at probability theory, 

though. It is also possible to turn it on its head 

and ask a far more interesting question: what 

are the chances that a coin really is dodgy, 

given we’ve seen 20 heads from 30 tosses? In 

other words, if we have a hypothesis – like the 

belief that a coin is dodgy – probability theory 

allows us to assess that hypothesis in the light 

of our observations.

This should sound familiar; after all, it 

is what scientists do for a living. And it is a 

view of scientific reasoning with a solid 

theoretical basis. At its core is a mathematical 

theorem, which states that any rational belief 

system obeys the laws of probability – 

in particular, the laws devised by 

Thomas Bayes, the 18th-century English 

mathematician who pioneered the idea of 

turning probability theory on its head.

Unlike Popper’s concept of science, the 

Bayesian view doesn’t collapse the instant 

it comes into contact with real life. It relies 

on the notion of accumulating positive 

evidence for a theory which, according to 

Tegmark, is what scientists really spend their 

time doing. “What we do in science isn’t 

falsifying, but ‘truthifying’ – building up 

the weight of evidence,” he says.
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The Bayesian approach quantifies this 

practice. Scientists begin with a range of 

rival explanations about some phenomenon, 

the observations come in, and then the 

mathematics of Bayesian inference is used 

to calculate the weight of evidence gained 

or lost by each rival theory (  New Scientist,

22 November 1997, p36 ). Put simply, it does 

this by comparing the probability of getting 

the observed results on the basis of each of the 

rival theories. The theory giving the highest 

probability is then deemed to have gained 

most weight of evidence from the data.

It captures many other features of real-life 

science too. For example, it shows that 

seemingly implausible theories require a 

hefty weight of evidence before they can be 

taken seriously – reflecting that familiar 

maxim that “extraordinary claims require 

extraordinary evidence”. The Bayesian view 

also gives vague or contrived theories that fit 

pretty much any data set a tough time in the 

quest for credibility. 

With its mathematical rigour and natural 

fit with real-life science, it’s an approach 

that now commands the attention of 

many philosophers of science. “The most 

interesting views these days are to be found 

in Bayesianism. It’s where much of the current 

research impetus is directed,” says philosopher 

Robert Nola of the University of Auckland in 

New Zealand. He adds, though, that the 

approach is not without its problems.

Chief among them is that, while Bayesian 

methods show how observations add weight 

of evidence to initial beliefs or theories, they 

say nothing about what those initial beliefs 

should be. And if a theory is completely new, 

the beliefs behind it may be based on nothing 

but subjective intuition.

Advocates of the Bayesian approach point 

out that such prior beliefs typically become 

less important as the results accumulate. In 

other words, Bayesianism confirms another 

maxim of scientists: that as the observations 

come in, the truth will out. Wrong-headed 

initial beliefs are never totally falsified, but 

they do end up buried by the sheer weight 

of evidence against them.

It is not just philosophers of science who 

see Bayesianism as the way forward: so do 

working scientists in fields from archaeology 

to zoology. Among the proponents of this 

view are cosmologists, who are now using 

Bayesian methods to extract the most 

plausible model of the universe from signals 

flooding in from observatories. One of their 

prime roles is constraining speculation 

and deciding whether current theories are 

compatible with observations, or if some 

extra ingredient is needed.

Take the mysterious force said to be driving 

the ever-faster expansion of the universe. 

Theorists are exploring the idea that this “dark 

energy” may have varied over the course of 

cosmic history, rather than stayed constant. 

Such ideas might keep theorists in work but 

they also make for a more complex model 

of the universe, says Andrew Liddle at the 

UK’s University of Sussex in Brighton. “The 

question is whether the observational data 

support a simple or a complex model.”

He and his colleagues have applied 

Bayesian methods to assess the plausibility 

of the intriguing idea of varying dark energy 

and found that the standard model with 

constant dark energy remains a far better 

bet. That could change, but the smart money 

is on variable dark energy being a dead end 

(New Scientist, 8 March, p 32).

Talk about “best bets” and “smart money” 

might not sound very scientific, but it’s much 

closer to how real-life research priorities are 

decided. With Bayesian methods, that process 

is captured in rigorous, quantitative detail – the 

black and white of falsification being replaced 

with the shades of grey of the real world. “I 

think it’s absolutely the way to go,” says Liddle.

So where does all this leave the debate 

about whether concepts like the multiverse 

are really scientific? According to Howson, 

the multiverse is entirely scientific in 

Bayesian terms, as it is based on theories 

carrying huge weights of evidence. “If Popper 

condemns it as pseudoscience because it is 

‘unfalsifiable’ – and it may not always be – 

then so much the worse for Popper.” 

But whatever one regards as the essence 

of science – black-and-white falsification or 

subtle shades of grey – in the end it is still 

empirical observations that decide if a theory 

gets taken seriously. “At some level, you 

cannot give up the idea of falsification,” says 

Krauss. “Rumours of the death of science 

have been greatly exaggerated.”  �

Robert Matthews is visiting reader in science at 

Aston University, Birmingham, UK 
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Interview

The man who 
won’t give up

Could you have shown there were no weapons of 
mass destruction (WMD) if you’d had more time?
Yes. You can never prove a negative, of course, 
but we could have gone to all the sites we’d 
been told about by national intelligence 
agencies. There were about a hundred sites 
and we only visited three dozen. If we had told 
the UN Security Council there was nothing 
there, it would have shown the sources of 
intelligence were not good, and they were 
central to the US and   UK’s case for war . 

Your new book is called Why Nuclear Disarmament 

Matters, and the cover blurb says: “Before the US 
went to war with Iraq, he [Blix] maintained there 
were no WMD in Iraq.”   But that’s not what you 
told the UN is it? 
No, no, we never said that. We said we hadn’t 
found anything. But there were lots of items 
unaccounted for from weapons inspections 
in the 1990s, and the Iraqis were not 
accounting for them. [The then US deputy 
defence secretary Paul] Wolfowitz said that 
must mean they [WMD] exist. I said: no, it 
means they may or they may not. We were 

criticised after the war for not having said 
there were no weapons, but we would have 
been spanked in the Security Council if we had 
said such a thing. We stuck precisely to what 
we could say, based on evidence.

Does that show the limits of arms control? After all, 
Iraq was part of the 1968 Nuclear Non-proliferation 
Treaty (NPT), yet by 1991 the country had made 
considerable progress on a nuclear weapon which 
was only discovered when it lost the Gulf War and 
had to undergo unprecedented    inspections .
It’s true, we didn’t see it at the International 
Atomic Energy Agency, so that was a surprise, 
a horrible surprise. But that was before the 
1997 safeguards agreement which lets us visit 
installations that countries have not declared. 
Even so, on the whole the NPT has worked.

But   North Korea left the treaty and tested a nuclear 
bomb in 2006 , and India,   Pakistan  and   Israel  have 
acquired nuclear weapons since 1968. So can you 
say the NPT is working?
Don’t forget that when President Kennedy 
was promoting the NPT we thought dozens of 
states would go for nuclear weapons, and it 
hasn’t happened. Libya and South Africa were 
talked out of it diplomatically. Brazil and 
Argentina could have, but didn’t. India, 
Pakistan and Israel never joined the NPT 
because of their perceptions of their security
situations: India clearly perceived China as 
a danger. In most cases countries want the 
bomb because they feel threatened. That is 
what gives me hope about   Iran, even though 
they are now using centrifuges to enrich 
uranium . They were afraid of Iraq. Now they 
may decide they don’t need nuclear. Of 
course, they may see the US as a threat.

In your new book, you recommend offering 
security guarantees to countries so they won’t 
want nuclear weapons – for example, promising 
Iran that no one will try to impose regime change. 
How do you make promises like that stick? 
It is working in North Korea, which has 
promised to shut its reactor in exchange for 
oil and normalised relations with the US and 
Japan. I am critical that the west has not offered 
this to Iran. That suggests to me they have not 
abandoned the idea of regime change. Iran 
says it wants enriched uranium for peaceful 
purposes. Whether that’s true or not, I think 
the security situation in that region is too 
sensitive for anyone to do enrichment. If they 
want to develop nuclear power, the fuel cycle 
[from enrichment to the disposal of spent 
fuel] should be guaranteed by using 
independent outside sources.

What worries me is that there is a lot of 
technical information available, and in 10 years 
there could be many more countries going for 
nuclear weapons. The US seems to say they 
will bomb anyone who tries, but that will just 
make countries feel they need them more. We 
need another approach to non-proliferation, 
but it’s difficult if the nuclear states keep their 
weapons. The non-nuclear states say, if it’s 
necessary for them, why not us?

Under the NPT, the   countries with nuclear 
weapons in 1968 were supposed to get rid of them  
if the rest promised not to get them. But they 
haven’t, and in a world of conflict why should any 
country abandon the ultimate weapon?
The question is, what can a nuclear weapon be 
used for? It is far-fetched today to think any of 
the five recognised nuclear powers would use 
them against each other. The risk of direct war 

Profile
Born into a scientific family in Uppsala, Sweden, Hans Blix 
chose law, becoming an associate professor. A sideways move 
saw him become a delegate to UN disarmament talks, 
Swedish foreign minister, and, for 18 years, head of the 
UN’s International Atomic Energy Agency. In 2000, he was 
asked to head the UN commission tasked with discovering 
  whether Iraq was hiding weapons of mass destruction . On 
14 February 2003, Blix asked for more time to investigate. On 
18 March, the US and its allies invaded Iraq. His book Why 

Nuclear Disarmament Matters is published by MIT Press.

Hans Blix spent years heading the International Atomic Energy Agency, but is best known as 
the UN’s chief weapons inspector in Iraq. The “weapons of mass destruction” he was sent to 
look for proved illusory, but now he’s turning his attention to the real nuclear powers. He tells 
Debora MacKenzie how he’s trying to convince them to make their weapons disappear too

Photography: Timothy Archibald
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between big states is dwindling. The soil of 
Europe is drenched in blood but war here is 
unthinkable now. Latin America used to have 
bloody wars, but no longer. With climate 
change, there might be local wars, over water, 
say, but those won’t be world conflagrations.

But don’t the nuclear powers think that while they 
have these weapons, no one will dare use them?
They may act as a deterrent, though maybe 
not to terrorists or to bombs delivered by 
means other than missiles. And the risk of 

terrorists getting them is pretty small, because 
trafficking has not been enormous. Maybe 
a kilo of highly enriched uranium has gone 
missing from Russia, but their security has 
got much better. So why have them at all?

There are moves the nuclear powers can 
make to start fulfilling their promise under 
the NPT, which might reassure non-nuclear 
states so they will keep their part of the 
bargain. The Swedish weapons of mass 
destruction commission, which I chaired, 
published a list of these in 2006. It is not 
unthinkable that we might get ratification of 
the nuclear test ban treaty, or movement on 
the proposed treaty limiting fissile materials, 

or that nuclear missiles in the US and Russia 
may be taken off hair-trigger alert. There are 
people in the US who believe in this.

The   UK has said it must keep its Trident  nuclear 
weapon because it doesn’t know what weapons 
its enemies may have in the future. Should it?
I don’t think so. The UK has always been the 
most pro-disarmament of the nuclear states. 
I think they would get a better place in world 
history if they set the example of doing away 
with it. It would make quite a splash – and 
with a change of president in the US…  �

Hans Blix will be   talking at the RSA in London on 12 May 

Eight years ago, aged 72, Hans Blix left retirement for 
his biggest job – chief UN weapons inspector in Iraq
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Review

� IN Body Shopping, medical 
ethicist   Donna Dickenson  

gives a chilling account of the 
trade in human body parts. Like 
a surgeon preparing her tools for 
an operation, she carefully 
unpacks troubling stories about 
organ selling, face transplants 
and furtive schemes to dupe 
patients and profit from their 
tissues. If there was any doubt 
over whether the human body is 
a global commodity, Dickenson 
ably puts it to rest. 

The book could not be more 
timely. Last month, Michael 
Mastromarino, a former oral 
surgeon,   pleaded guilty  to pillaging 
1800 bodies for bones, ligaments, 
heart valves, organs and other 
valuable tissues. His New Jersey 
biotech firm was more like a 
human chop shop, paying funeral 
directors $1000 per pillaged 

corpse and later reselling the 
parts, earning at least $13,000 per 
body. After snatching the desired 
parts, Mastromarino stuffed the 
bodies with plumbing piping to 
deceive relatives. Body parts from 
corpses of people with AIDS, 
cancer, hepatitis and other 
serious illnesses were sold for 
transplantation to unsuspecting 
hospitals, doctors and patients 
throughout the US and abroad. 
Among the more illustrious 
bodies to have been ransacked 
was that of long-time Masterpiece 

Theatre host and radio broadcaster, 
  Alistair Cooke . 

The challenge in parsing out 
the issue of trade in body parts 
is that it is wedged between two 
legal processes: altruistic 
donation and legalised tissue 
implantation. In between lies the 
troubling world that Dickenson 

describes as an international
black-market industry. 

Every year over 1 million 
Americans undergo surgery 
involving soft tissues, skin, bones 
and tendons taken from cadavers, 
yet how these parts are obtained 
would shock most people. Tissue-
processing companies purchase 
parts from hospitals and other 
institutions to which bodies are 
altruistically donated, then sell 
them for profit. Some companies 
boast that one cadaver can reap 
over $200,000. 

For Dickenson, body shopping 
is problematic not only because of 
the ghastly tales of deception – 
like those of doctors filing patents 
on cell lines derived from 

purloined tissues – but also 
because humans are led astray by 
their “dreams of infinite 
regeneration, immortality, and 
eternal youth – all in modern 
guise”. Encouraged by commercial 
blood banks, some parents, for 
instance, store umbilical-cord 
blood in the hope that it might 
later save their children from 

disease. For Dickenson, the blood 
banks should not shoulder all of 
the blame. The parents are 
complicit in allowing themselves 
to be duped by claims that hold 
little promise – a result, she says, 
of the human craving for 
biotech’s fountains of youth .

Hopeful parents aren’t the 
only ones subjected to the 
“emotional blackmail” of the 
biotech market. People with 
ailments ranging from multiple 
sclerosis to visual impairment fall 
prey to claims from unregulated 
biotech companies promising 
cures from stem cells which are 
unfit for clinical use in humans , 
and are sometimes derived from 
animal parts.

While some commentators 
argue that body shopping is 
ethically problematic because 
organs and other human parts are 
“moral” or community property 
and not commercial products, 
Dickenson offers a perspective 
that is courageous and more 
convincing. She argues that the 
body should never be a consumer 
good because it should never be 
“merely a thing”. To Dickenson, 
what is at stake is our dignity.

Body Shopping is ambitious 
and thoughtful. Dickenson’s 
claim that regulatory gaps in 
biotechnology can lead to 
coercion, misinformation and 
fraud is well substantiated. The 
challenge for scholars like 
Dickenson, however, is to offer 
alternative solutions. Black 
markets in human body parts will 
persist alongside  transparent 
transactions so long as there is a 
demand for them. It may be more 
disempowering for the vulnerable 
to suggest that their biological 
materials should either be an 
altruistic good or withheld from 
medical research entirely. On this 
point, one thing is certain: body 
markets are here to stay.  �

  Michele Goodwin  is a visiting professor at 
the University of Chicago Law School and 
author of Black Markets (Cambridge 
University Press, 2006)

The trade in body parts sees cadavers 
donated to science being sold for profit
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Body Shopping: The economy fuelled by flesh and blood by Donna Dickenson, Oneworld Publications, £16.99/$27.95, ISBN 9781851685912

“His biotech firm 
was more like a 
human chop shop”
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OVER OUR 
DEAD BODIES

This chilling account of the trade in human body parts is both 
timely and thoughtful, says Michele Goodwin



can’t keep up.   Malware  is getting 
smarter, too, as I learned recently 
when a virus masquerading as a 
Symantec antivirus program 
destroyed my PC’s hard drive. 
I had no urge, however, to go out 
and buy an iPhone – I just rebuilt 
my computer. 

While not everyone is 
comfortable fixing a hobbled PC, 
I still don’t buy Zittrain’s notion 
that we will all rush headlong to 
buy closed, corporate-controlled 
appliances. The web is the most 
compelling application of the 
internet, and accessing it on 
anything other than a PC is a 
complete pain.

One suggestion that Zittrain 
offers for countering the security
threat is to employ the   Wikipedia  
model, by which users collectively 
protect the encyclopedia from 
vandalism. Analogously, people 
could share concerns about rogue 
programs and websites, flagging 
them for inoculation by those 
with the know-how – a kind 
of neighbourhood watch
for malware.

But I can’t help feeling that 
the sheer sophistication of today’s 
malware has moved it way 
beyond the scope of an idealistic 
wiki-watch. In truth, it’s up to the 
internet’s engineers to come up 
with the really smart ideas that 
are going to counter the security
threat we all face.  �

appliances allow you to access 
the internet, but that’s all you 
can do. You can’t manipulate 
data on a web page or inject it into 
an innovative program you’ve 
written. The success of the   open 
source software model  is 
testimony to the fact that 
tinkering takes you places – 
ad hoc tinkering by legions of 
programmers produces code that 
is far better than any individual 
could produce. 

The vital openness of the 
internet also renders it vulnerable 
to attack. Zittrain quotes antivirus 
industry leaders admitting that 
they have not only failed at their 
task but have given up trying to 
quantify the threat. With two 
reports of possible new viruses 
coming in every minute, they just 

STOP THE INTERNET, 
I WANT TO GET OFF 

An oppressive vision of a virus-ridden internet does not 
persuade Paul Marks to give up the flexibility of his PC to 
surf the web on a sterile, corporate-controlled smartphone
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Handle with care
Head Cases
by Michael Paul Mason, Farrar, Straus 
and Giroux, $25, ISBN 9780374134525
Reviewed by Amanda Gefter

AS A case 
manager who 
coordinates care 
for people with 
traumatic brain 
injuries, Michael 
Paul Mason has 
travelled around 

the US and to Iraq, witnessing 
the often bizarre and always 
devastating worlds they inhabit. 
The result is Head Cases. It reads 
like a book of short stories, full 
of tragic characters vividly 
rendered by Mason’s literary 
style: one man cannot cry, one is 
convinced he is dead. As things 
in the brain break, we glimpse 
how healthy brains function. 
More than just a book about 
brains, it is really about people. 
One wonders how Mason dares to 
walk around without a helmet.

Think big
Microcosm
by Carl Zimmer, Pantheon, $25.95, 
ISBN 9780375424304 (published in 
the UK in July by William Heinemann)
Reviewed by Druin Burch 

A PETRI dish of 
E. coli is the lens 
Carl Zimmer uses 
to bring biology 
into focus. He 
starts clumsily, 
but the book 
quickly comes 

alive. It is a powerful account of 
the dynamic, complicated and 
social world we share with this 
ordinary yet remarkable bug. 
Evolution and genetics glitter 
among the pages, as do the 
lives and experiments of the 
scientists who have studied 
them. Microcosm is exciting, 
original and wholly persuasive 
of the beauty and utility of 
looking at the largest of issues 
from the smallest perspectives. 

Bookends
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The Future of the Internet – 
And how to stop it
by Jonathan Zittrain, Penguin, 
£20, ISBN 9781846140143

IT WASN’T a telegram that 
informed me about   Jonathan 
Zittrain’s  new book, but an email. 
A century-and-a-half of 
engineering ingenuity has 
brought us from Morse 
telegraphy to the content-stuffed 
global network available via a 
broadband socket near you. But 
is this express train of ingenuity 
about to fly off the tracks?

Zittrain thinks so. He’s a 
cyberlaw scholar at the University 
of Oxford and co-founder of 
Harvard Law School’s   Berkman 
Center for Internet and Society , 
who argues that increasingly 
ineffective internet security
will drive us away from using 
PCs to access it – with chilling 
ramifications for online 
innovation. Burgeoning viruses, 
spyware and privacy invasions 
by search engines, he says, will 
eventually drive us to use more 
secure internet “appliances” like 
the iPhone, BlackBerry and Xbox, 
rather than programmable PCs. 

This matters, says Zittrain, 
because these kinds of appliances 
are under the total control of their 
manufacturers. Unlike with PCs, 
users cannot reprogram them 
or make novel add-ons for them. 
In other words, they are an 
evolutionary dead end. Without 
the ability to undergo techno-
adaptation, there will be little or 
no progress, Zittrain warns. These 



Perspectives

At a time when there seems no danger of peace breaking out 
in the war between science and religion, Stuart Kauffman

argues that we need some serious rethinking if we are to rescue 
our humanity and ride out the looming global crises 

God of creativity

� WITH economic and communications 
globalisation, some form of a global 

civilisation is beginning to emerge, perhaps 
homogeneous, perhaps forever diverse. We all 
face the challenges of global warming. We face 
peak oil, that year after which we shall never 
recover so much oil again – with unknown 
economic consequences, including hunger 
and resource wars. And all the while, our 
diverse cultures are being crushed together. 

One response is a retreat into 
fundamentalisms, often religious, often 
hostile. This is hardly surprising, as 
humanity is still split between 3 billion who 
believe in the Abrahamic God (the majority of 
whom are Muslim, though a powerful 
minority are fundamentalist Christians), 
a billion who, like myself, believe in no 
supernatural god (though some of these are 
militant atheists), and the other traditions 
such as Buddhism. Clearly there is an urgent 
need for some new thinking. 

That is why I wrote Reinventing the Sacred,
though I am well aware that the very 
possibility and wisdom of such an enterprise 
is suspect. For those of faith, it is sacrilegious; 
those who are not religious remember Galileo 
recanting before the Inquisition and the 
millions killed in the name of God, and want 

no part of a God or a sacred that demands 
retreat from the truth of the world.

The process of reinventing the sacred 
requires a fresh understanding of science 
that takes into account complexity theory 
and the ideas of emergence. It will require a 
shift from reductionism, the way of thinking 
that still dominates our scientific world view. 
Perhaps the purest and simplest version of 
reductionism was voiced in the early 
19th century by the mathematician Simon 
Pierre Laplace. He envisioned a “demon” – 
an intelligence which, if supplied with all the 
current positions and velocities of all the 
particles in the universe, could, using 
Newton’s laws, compute the entire future and 
past of the universe.

This world view has two features. One 
is determinism, abandoned in part when 
quantum mechanics began to emerge a 
century or so later. It is also the “nothing but” 
view of the universe which, for example, sees 
a man found guilty of murder as nothing but 
particles in motion. As the physicist Steven
Weinberg put it, the explanatory arrows all 
point downwards from societies to people 
to organs to cells to biochemistry to chemistry 
and ultimately to physics. 

Now we appear to be at the frontier of a 
new scientific world view. Many physicists, 
from   Philip Anderson  back in the 1970s to, 
more recently,   Robert Laughlin , are coming 
to doubt the adequacy of reductionism. I am 
with them: I do not believe that the evolution 
of biosphere, economy and human culture 
are derivable from or reducible to physics. 
Physicists cannot deduce, simulate or confirm 
the detailed evolution of the biosphere that 
gave rise to the organised structure and 
processes that constitute, for example, your 
heart. Entities such as hearts, that have causal
consequences, are “real” in their own right. 

The second transition in our view of 
science is based on Darwinian pre-adaptations. 
Were we to ask Darwin what the function of 
the heart is, he would say, to pump blood; but 
the heart also makes heart sounds and these 
are not the function of the heart, which was 
selected, and hence exists, because pumping 
blood was of selective value. Darwin’s idea of a 
pre-adaptation refers to a property of an 
organism – heart sounds, say – that is of no 
selective value in the present environment, 
but might become of selective value in some 
different environment and therefore be 
selected. An example is human middle-ear 
bones, which are derived from three adjacent 
jawbones of an early fish. Did a new function 
come to exist in the biosphere as part of 
human hearing? Yes. Did that development 
have consequences for the evolution of the 
biosphere? Yes.

Now comes the big question. Could you 
enumerate ahead of time all possible 
Darwinian pre-adaptations for all organisms 
alive now, or even just for humans? We all 
seem to think the answer is no. Among the 

Profile
Theoretical biologist and complexity theory pioneer Stuart 
Kauffman originally trained as a doctor. He is now head of 
the Institute for Biocomplexity and Informatics, University 
of Calgary, in Canada. A seminal member of the Santa Fe 
Institute, he is now an external professor. The question that 
currently occupies him is : if selection operates all the time, 
how do we combine it with self-organisation? His books 
include: The Origins of Order, At Home in the Universe, and 
most recently Reinventing the Sacred (Basic Books). 
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problems is the question of how we would 
list all possible selective environments? How 
would we pre-specify features of organisms 
that might go on to become pre-adaptations? 
There seems no way to do so. We do not seem 
to be able to pre-specify all of what I will call 
the “adjacent possible” of the biosphere.

If this is correct, the consequences seem 
profound. They break the spell cast by Galileo, 
that everything in the universe is describable 

by a natural law. If a natural law is a compact 
description of the regularities of a process, 
there seems to be no natural law sufficient 
to describe Darwinian pre-adaptations. 

Here we cannot do what Newton taught 
us to do: state the variables, the laws linking 
the variables, and the initial and boundary 
conditions, and from these compute the 
forward trajectory of the biosphere. We do not 
know the relevant variables – the middle-ear 

bones, lungs or livers  – before they arise. 
We cannot even make probability statements 
about such pre-adaptations because, 
statistically speaking, we do not know the 
“sample space” of possibilities.

So the unfolding of the universe – biotic, 
and perhaps abiotic too – appears to be 
partially beyond natural law. In its place is 
a ceaseless creativity, with no supernatural 
creator. If, as a result of this creativity, we 

cannot know what will happen, then reason, 
the Enlightenment’s highest human virtue, 
is an insufficient guide to living our lives. We 
must use reason, emotion, intuition, all that 
our evolution has brought us. But that means 
understanding our full humanity: we need 
Einstein and Shakespeare in the same room. 

Shall we use the “God” word? We do 
not have to, yet it is still our most powerful 
invented symbol. Our sense of God has 

evolved from Yahweh in the desert some 
4500 years ago, a jealous, law-giving warrior 
God, to the God of love that Jesus taught. 
How many versions have people worshipped 
in the past 100,000 years? 

Yet what is more awesome: to believe 
that God created everything in six days, or 
to believe that the biosphere came into being 
on its own, with no creator, and partially 
lawlessly? I find the latter proposition so 
stunning, so worthy of awe and respect, that 
I am happy to accept this natural creativity 
in the universe as a reinvention of “God”. 
From it, we can build a sense of the sacred 
that encompasses all life and the planet itself. 
From it, we can change our value system 
across the globe and try, together, to ease 
the fears of religious fundamentalists with 
a safe, sacred space we can share. And from it 
we can, if we are wise, find means to avert wars 
of civilisations, the ravages of global warming, 
and the potential disaster of peak oil.  �

For non-believers, Galileo’s treatment by the Inquisition 
is a potent reminder to be wary of the sacred 
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“Reason is an insufficient guide to living our lives: 
put Einstein and Shakespeare in the same room”
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Enigma
A simple
multiplication
No. 1493 Albert Haddad

IN THE multiplication shown on the right, 
the digits have been replaced by letters and 
asterisks. Different letters stand for different 

digits, the same letter stands for the same 
digit, an asterisk can be any digit, and 
leading digits cannot be zero. 

What is the six-figure product?

£15 will be awarded to the sender of the first 
correct answer opened on 11 June. The 
Editor’s decision is final. Please send entries 

to Enigma 1493, New Scientist, 84 Theobald’s 
Road, London WC1X 8NS, or to enigma@
newscientist.com (please include your 
postal address). The winner of Enigma 1487 
is Christopher Jeggo of Woking, Surrey, UK.

Answer to 1487 Fermat plus one 
(a) 27 64 125 216 (b) 729 1728 3375 5832

Commentary

I CAN’T help thinking of US news 
events that didn’t happen in the 
past month but should have. 

On 19 April there should have 
been widespread coverage of a 
  presidential debate on science 
and technology  in Philadelphia 
the night before, in which the 
candidates could have 
addressed important issues such 
as energy, the environment, 
economic competitiveness and 
nuclear proliferation. But in 
spite of an invitation by the 
Franklin Institute to host such an 
event ahead of the Pennsylvania 
primary, the Democratic 
candidates chose instead to 

participate in two other debates. 
In the first, held on 13 April to 

discuss   faith and politics , one 
candidate pointlessly asserted 
that the “potential for life” begins 
at conception and the other that 
the world may or may not have 
been created in six days.   The 
second debate , on 16 April, seemed 
to focus on trivial issues compared 
to those that a science debate 
would have raised. Questions 
discussed included why Barack
Obama doesn’t wear a flag pin 
and whether, when he described 
rural working-class Pennsylvania 
voters as bitter and clinging to their 
religion and guns, he intended to 

deride religion and guns or not.
The next day, what should be 

a vital political issue was raised 
but was virtually ignored by the 
media.   A group of 95 scientists  – of 
which I am proud to be a part, but 
which more importantly includes 
23 Nobel laureates and 10 National 
Medal of Science winners – 
unveiled a statement outlining a 
series of unilateral steps that the 
US could take to reduce the global 
threat of nuclear weapons.

In the long run, there may be 
no issue more important for the 
world’s peace and security, but 
apparently there wasn’t space for 
the media to cover our proposals. 
As far as I am aware only one 
major newspaper, the Los Angeles 
Times, even mentioned the story, 
 giving it just four sentences .

There is no plausible threat to 
the US that requires it to possess 
more than a few hundred of its 
10,000 nuclear weapons. Nor 
need it retain the ability to launch 
nuclear weapons in a matter of 
minutes rather than days. So we 
proposed 10 actions that the US 
could take unilaterally, among 
which are the following (for 
the full list, visit www.tinyurl.
com/4xxcp7).
1. Declare that the sole purpose 
of US nuclear weapons is to deter 
and, if necessary, respond to the 
use of nuclear weapons by 
another country.
2. Reject rapid-launch options by 
changing deployment practices to 
allow the launch of nuclear forces 
in days rather than minutes.
3. Eliminate preset targeting 
plans, and replace them with the 
capability to develop a tailored 

The news that 
might have been

World lines  Lawrence Krauss
response if nuclear weapons are 
used against the US or its allies.
4. Reduce the US nuclear arsenal 
to fewer than 1000 warheads, 
including deployed and reserved.
5. Halt all programmes for 
developing and deploying new 
nuclear weapons, including the 
proposed Reliable Replacement 
Warhead.

6. Retire all US non-strategic 
nuclear weapons.
7. Announce a commitment 
to reducing the number of US 
nuclear weapons further.
8. Commit to not resume nuclear 
testing, and work with the Senate 
to ratify the Comprehensive 
Nuclear-Test-Ban Treaty. 

We do not suggest that the 
US can achieve the goal of a world 
free of nuclear weapons on its 
own. But by maintaining its 
current arsenal it is sending a 
message to the world that nuclear 
weapons are legitimate. To move 
to a world free of nuclear weapons 
we need to remove this legitimacy.

Political lethargy, combined 
with the media’s fascination with 
non-issues, sadly validate how 
Albert Einstein described the new 
nuclear age over 60 years ago: 
“Everything has changed, save 
the way we think.”  �

For Hans Blix’s views on nuclear 
disarmament, see the interview on page 48
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“The US is sending a 
message to the world 
that nuclear weapons 
are legitimate”



Feedback–

FOLLOWING our recent excursion into the 
theme of time travel ( 5 April), a colleague 
has alerted us to a witty science fiction 
story on the topic.

“Wikihistory” by Desmond Warzel 
appears in the online magazine Abyss 

and Apex. It consists of quotes from the 
members’ forum of the International 
Association of Time Travellers, dated 
15 November 2104. 

It begins with an excited report from 
FreedomFighter 69, an ingénue time 
traveller just back from his first trip. He 
says he has been to Berlin in 1936 and 
has successfully assassinated Adolf Hitler 
during the opening of the Olympic games.

SilverFox 316, an old hand at time 
travelling, responds in a huff. He too is 
just back from 1936 Berlin, where he 
has incapacitated FreedomFighter69 and 
prevented the assassination. “As you are 
a new member,” he admonishes the 
youngster, “please read IATT Bulletin 1147 
regarding the killing of Hitler before your 
next excursion. Failure to do so may result 
in your expulsion per Bylaw 223.”

However, another old hand is more 
indulgent. “Take it easy on the kid,” 
says BigChill. “Everybody kills Hitler on 
their first trip. I did. It always gets fixed 
within a few minutes, what’s the harm?...”

So why does the time travel 
association forbid the assassination of 
Hitler? The answer - a clever variation 
on the grandfather paradox - is at 
 http://killinghitler.notlong.com. Enjoy.

MEANWHILE, Giles Hogben was 
curious to know how someone as 
apparently undistinguished-looking 
as Hitler could exert such a hold over 
millions of Germans in the 1930s, 
so he downloaded an MP3 of a 
recording of one of the Führer’s 
original speeches. He was startled 
to find it listed in his Windows Vista 
Media Library under the heading 
“DJ Adolf – Hitler’s Speech”.

READERS of this magazine are experts 
at spotting hi-fi nonsense – expensive 
ways of making perfect sound even more 
perfect by using technology that defies 
scientific reason and brings benefits 
that cannot be measured but are 
supposedly clearly audible to the keen 
ears of customers with more money 
than sense. So we think you may enjoy 
  a recent ruling  from the UK’s Advertising 
Standards Authority. 

The ASA has upheld a complaint about 
adverts for mains power cables costing up 
to £1805 a metre – yes, really! – and sold 
by UK dealer   Russ Andrews . The adverts 
claimed that making mains cables from 
woven wires “vastly reduces distortion 
levels… letting you hear a sound that is 
vastly clearer and purer, more detailed and 
far more dynamic… eliminating system 
sound fluctuation… allowing more 
believable dynamics… and a much more 
cohesive musical sound”. In his defence, 
Andrews cited what he claimed were 
recognised facts, techniques and effects 
which are “easy to hear but impossible 
to measure”. The ASA was not impressed 
and told him not to make the claim again 
until he had “robust scientific evidence”.

“We are incensed  at what we feel is a 
serious injustice,” Andrews told us when 
we emailed him about the judgement. 
“The ASA has told us that we cannot use 
these claims again unless we could 
substantiate them with robust scientific 
evidence. We have commissioned a 
research scientist to investigate our 
claims and provide such evidence.”

We wait for this evidence with baited 
breath, but not much hope.

HOPING to unsubscribe from the 
History News Network’s newsletter, 
Diana Lutz clicked where she was 
told to on the newsletter section of 
the HNN website.   Her click took her 
to this : “To unsubscribe from the 
HTML edition of HNN’s newsletter 
simply fill in your email address 

below… Then click on the button that 
says ‘subscribe’. This is the world of 
George Orwell. The ‘subscribe’ button 
will remove your name from the HTML 
database. Yes, this is crazy. But we are 
not able to modify the form.”

Lutz proceeded to unsubscribe 
in this way and got a confirmation 
email saying that she had “been 
successfully added to the subscription 
list”. It thanked her “for subscribing”.

Feeling bemused, she asked a 
friend whether he thought she was 
now subscribed or unsubscribed. 
He replied: “You’re both subscribed 
and unsubscribed. You’ll only 
collapse to a definite state when 
someone measures you. It’s all to 
do with quantum entanglement.”

FINALLY, it is hard to keep up with all the 
programming languages around these 
days, and if you’re not careful you can 
easily get wrong-footed when you believe 
you’re being asked about them.

Michael Francis tells us of an 
interviewee applying for a position as a 
software developer with a company that 
has its head office in Cambridge, UK, and 
a development office in the south London 
borough of Croydon. During his interview 
in Cambridge the programmer was asked 
how he would feel about programming 
in Croydon.

“I’m a little rusty on the more recent 
languages but I’ll soon pick it up,” was 
his reply.

Despite this, Francis says he got the job.

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.

According to an advertisement spotted by 
Anne Sanderson in the London Radio Times,
Thompson & Morgan tomatoes are “bred using 
traditional methods not genetics”

PAUL MCDEVITT
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The last word–

SLIME TIME
I travelled to Scotland recently where 
I took this picture of an organism 
(see Photo). It was smooth, glossy 
and transparent like melting ice, 
and quite hard to the touch. It was 
not alone; there were four others 
close by, the biggest of which was 
about 20 centimetres across. Can 
any reader tell me what it is?

There are  lots of ideas about what this 

object is, none of which are conclusive. 

It does seem as though there is an 

army of different jelly-like objects 

invading our coasts. Check out 

“Lump life” from The Last Word 

of 24 July 2004 – Ed

�  The organism is most likely a fungus 
from the family Phanerochaetaceae 
called Phlebiopsis gigantea. As with 
many organisms, the naming of this 
fungus has troubled taxonomists, 
so in some books it is called Phlebia 

gigantea and in others Peniophora 

gigantea. The fungus is interesting 
because it has been deliberately 
introduced by humans into pine 
forests as a biological control against 
the timber-spoiling fungus 
Heterobasidion annosum from 
the family Bondarzewiaceae.

A less likely candidate is a fungus 
from the related family Cyphellaceae 
called Radulomyces confluens. The 
description of the organism as being 
glossy, almost transparent and quite 

hard to the touch rules out slime mould 
(Myxomycetes), contrary to what the 
question’s headline suggests.
Peter Cook

Withernsea, East Yorkshire, UK

�  I have two thoughts on this. The 
first is that it is “star jelly” (also known 
as “witches’ butter”), more correctly 
described as the cyanobacterium 
nostoc, which forms jelly-like masses. 
The second is that it is frozen human 
excrement dropped from a toilet of 
a passing plane.
Rich Boden

Department of Biological Sciences, 

University of Warwick, Coventry, UK

�  This might be unfertilised   frog or 
toad spawn . The spawn is formed 
prior to breeding and is stored in the 
amphibian’s body before it is fertilised. 
When exposed to air it spontaneously 
explodes into slime. This can be seen 
in late winter or early spring, and 
is attributed to predation by herons. 
These birds can eat large numbers of 

frogs or toads, conveniently eating the 
body but not the spawn – leaving no 
clue as to where the slime came from.
Colin Campbell

Science leader, Soils Group

Macaulay Institute

Aberdeen, UK

�  A lack of information about the 
habitat of the organisms makes it hard 
to be accurate, but it looks as if it could 
be the seashore, in which case what 
the reader observed could be a group 
of simple tunicates, also known as 
sea squirts, urochordates or ascidians. 
These are marine animals which begin 
life as tiny tadpole-like creatures that 
settle down on rocks or seaweed to 
become adults. They then become 
covered in a coat of cellulose and 
spend their life filtering food from 
seawater. They are occasionally 
washed up on the beach at Portobello 
near my home after rough seas. 

If the object is hard, it’s unlikely 
to be the most common species, 
Ciona intestinalis, so it could be 

Ascidiella aspersa. A larger species 
is Phallusia mammillata, which is 
covered with rounded elevations, 
hence its specific name. 
Tim Bolton-Maggs 

Edinburgh, UK

�  The organism is the pupa of a 
  haggis . Your correspondent is very 
fortunate: haggis normally pupate 
only under cover of dense heather 
or bracken, and pupation usually 
happens at the onset of the Scottish 
winter in early September. In due 
course the outer skin becomes 
opaque, and the inner tissues become 
firm and granular as water is lost. 
It is at this point that pupating haggis 
are collected for human consumption. 
Those that elude would-be gourmets 
remain in a dormant state until 
spring, emerging as fully developed 
adults or “imagos”, ready to seek 
a mate and ensure the continued 
supply of this delicacy.
Maxwell Buchanan

Cambridge, UK

THIS WEEK’S QUESTIONS
Can’t face it
Why do we grimace when we eat 
sour or bitter food?
Laura Offer

London, UK

Hot to trot
Mustard and chillis are both hot, 
but the burning sensation from a 
chilli stays in the mouth for ages 
while the sensation from hot mustard 
disappears in a few seconds. 
Why is this? 
Dominic Lopez-Real

No address supplied

Questions and answers should be concise. 
We reserve the right to edit items for clarity 
and style. Include a daytime telephone 
number and email address if you have one. 
Restrict questions to scientific enquiries 
about everyday phenomena. The writers of 
published answers will receive a cheque for 
£25 (or US$ equivalent). Reed Business 
Information Ltd reserves all rights to reuse 
question and answer material submitted by 
readers in any medium or format.

New Scientist retains total editorial 
control over the content of The Last Word.

Send questions and answers to 
The Last Word, New Scientist, Lacon House, 
84 Theobald’s Road, London WC1X 8NS, UK, 
by email to lastword@newscientist.com or 
visit www.newscientist.com/lastword.ns 
(please include a postal address in order to 
receive payment for answers). For a list of all 
unanswered questions send an SAE to 
LWQlist at the above address.

Last Words past and present, plus questions, at www.newscientist.com/lastword

How to Fossilise 
Your Hamster
The latest collection from 
New Scientist featuring experiments 
for armchair scientists

Available from booksellers and at 
www.newscientist.com/hamster

“When frog or toad spawn is 
exposed to air it spontaneously 
explodes into slime”
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