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IT IS finally time to kiss goodbye to the idea 

that humans are qualitatively different from 

other animals. The notion has been ingrained 

for centuries, yet in recent years research has 

found overwhelming evidence to the contrary. 

We are not as unique as we thought.

Hardly any aspect of our biology is 

distinctly human. There is no definitively 

human type of neuron, and while it is possible 

that there are a few human-specific genes, 

they alone cannot explain the differences 

between “them” and “us”. Recently, we have 

found that even most human mental tricks 

have some rudimentary analogue in the 

animal world and most elements of human 

culture have a resonance in other species.

To anyone schooled in Darwinism, this 

should come as no surprise. Humans sit on

 a tiny twig of the much larger tree of life. 

Evolutionary theory tells us that our brains 

are not wholly different from the brains of 

other animals, so what they do should not be 

wholly different either. In fact, it would be a 

problem if it were.

Still it is a shock that so many differences 

between humans and other animals are of 

degree, not kind (see page 28). The fact that 

it has taken us so long to erase the thick 

line between ourselves and the rest of the 

biosphere tells us much more about how we 

like to think of ourselves than it does about 

the science or the research findings.

So how should we now think of ourselves 

in the light of all the evidence? It is not enough 

to say that humans, with all our differences, 

are at one end of a simple continuum. A linear 

relationship would not solve the puzzle of 

human material culture and symbols, which 

are so much more astonishing, pervasive and 

dominating than those of any other species. 

We may no longer be qualitatively different, 

yet what other species has flown to the moon, 

invented theatre, or makes birthday cake?

Clearly, just because the differences are not 

qualitative does not mean they do not matter. 

Yet how do we discover how much each one 

matters? One valuable idea is that it is not just 

what you have as a species that matters, but 

how you put it all together. Why, for example, 

can’t orang-utans, chimpanzees and bonobos 

speak like us? They are missing at least two 

things: human grammatical ability and the 

athletic ability of our vocal tract. What they do 

possess is the ability to create meaning, as 

evidenced by their gestures. Put these three 

things together and you get something that 

starts to look like human language.

Though other animals possess many of the 

parts of the language whole, they do not have 

human language. The same is probably true 

for all aspects of cognition. Until we can better 

gauge the impact of all those degrees of 

difference, breaking down our abilities into 

component parts and seeing which creatures 

share them with us seems to be the best way 

to discover what sets humans apart.  ●

RANDOMISED controlled trials form the 

basis of modern medicine for good reason: 

they are the only trustworthy way we have for 

evaluating interventions. Their usefulness is 

not limited to medicine, however. They can be 

designed to test the effectiveness of many 

kinds of policy, from education to crime.

Such trials often reveal that policies do not 

work, or worse. School-based driving lessons, 

for instance, have increased the number of car 

accidents (see page 40). As the saying goes, the 

road to hell is paved with good intentions.

So why aren’t rigorous trials of policies 

standard practice? One reason is that policy-

makers and their supporters don’t like it when 

their ideas are shown to fail. Take programmes 

in the US to promote sexual abstinence among 

young people. There are two issues here – is it 

desirable for teenagers to be abstinent, and do 

the abstinence programmes work? Many 

people who answer yes to the first question 

won’t accept that the answer to the second is no. 

Science can never tell us what a society’s 

aims should be. But once we decide on those 

aims, science is the best way to find out which 

policies will help achieve them. There is 

outrage when patients die because drugs have 

not been properly tested. We should be 

equally indignant if people die because of 

untested policies dished out by politicians.  ●

Sounds like a winner, but will it deliver?

A breed apart 
What have we got that lets us achieve so much more than other animals?
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 News in perspective

Upfront–

US COURTS have repeatedly 

decreed that creationism and 

intelligent design are religion, 

not science, and have no place 

in school science classes. Try 

telling that to American high-

school teachers – 1 in 8 teach the 

ideas as valid science, according 

to the first national survey on 

the subject.

Michael Berkman, a political 

scientist at Pennsylvania State 

University in University Park, 

and his colleagues found that 

2 per cent of 939 science teachers 

who responded said they did 

not teach evolution. A quarter 

reported teaching about 

creationism or intelligent design, 

and of these, nearly half – about 

1 in 8 of the total survey – said 

they taught it as a “valid, scientific 

alternative to Darwinian 

explanations for the origin of 

species” (PLoS Biology, DOI: 

10.1371/journal.pbio.0060124). 

Sixteen per cent of the total 

said they believed human beings 

had been created by God within 

the past 10,000 years. The 

teachers who subscribed to these 

creationist views, perhaps not 

surprisingly, spent 35 per cent 

fewer hours teaching evolution 

than educators with more 

scientific views, the researchers 

found.

The survey also showed that 

teachers who had taken more 

science courses themselves 

devoted more class time to 

evolution than teachers with 

weaker science backgrounds. This 

may be because better-informed 

teachers are more confident in 

dealing with students’ questions 

about a sensitive subject, says 

Berkman, who notes that requiring 

all science teachers to take a 

course in evolutionary biology 

could have a big impact on the 

teaching of evolution in schools.

Many science educators are 

not surprised by the large number 

of their colleagues advocating 

creationism. “It seems a bit high, 

but I’m not shocked by it,” says 

Linda Froschauer, past president 

of the National Science Teachers 

Association in Arlington, Virginia.

COULD nanotechnology revive 

an old killer? That’s the fear being 

raised by the discovery that carbon 

nanotubes shred the lung lining 

in a similar way to asbestos fibres.

Ken Donaldson at the 

University of Edinburgh, UK, 

and colleagues injected carbon 

nanotubes into the abdominal 

cavity of mice. One week later, the 

tissue surrounding the abdominal 

organs of the mice showed a level 

of inflammation similar to that 

caused by asbestos exposure. 

Only needle-like fibres longer 

than 20 micrometres caused 

damage (Nature Nanotechnology, 

DOI: 10.1038/nnano.2008.111 ).

Industrial exposure to 

airborne asbestos led to 

widespread lung disease in the 

20th century. But inhalation of 

nanotubes is unlikely, says 

Donaldson, because they tend to 

be electrically charged and so 

clump together, making them too 

heavy to become airborne. They 

probably wouldn’t cause problems 

if ingested either. “You can feed 

rats with asbestos for their entire 

life and see no immune reaction,” 

Donaldson says.

A SPRINTER LIKE ANY OTHER
The line between human ability and 

disability has been blurred with the 

discovery that prosthetic “Cheetah” legs 

don’t give sprinters an unfair boost. 

Peter Weyand of Rice University in 

Houston, Texas, and colleagues 

measured the energy consumption of 

South African sprinter and double 

amputee Oscar Pistorius (right) as he ran 

on a laboratory treadmill. They found 

that Pistorius uses just as much energy 

as some other elite athletes running at 

the same speed. If his Cheetahs gave 

him an advantage, he would burn 

fewer calories. “Does he run cheaper 

than everyone else? No,” Weyand says.

The result prompted the Court 

of Arbitration for Sport last week to 

overrule a previous decision by the 

International Association of Athletics 

Federations to ban Pistorius from 

competing in the Beijing Olympics, 

although it is still unclear whether he 

will qualify for this summer’s games.  

FIRST COUSINS: KNOW THE RISKS

“16 per cent of teachers said 
humans had been created 
in the past 10,000 years” 

Should countries introduce laws that 

would have made the first-cousin 

marriages of Darwin and Einstein illegal? 

In many cultures, tradition favours 

marriage to someone within the 

extended family. Some European 

politicians claim that the children of 

immigrant populations with such 

traditions have an unacceptably high 

risk of genetic disorders and are calling 

for marriages between first cousins to 

be banned, as they are in most US states. 

But geneticist Alan Bittles of Murdoch 

University in Perth, Western Australia, 

says education and genetic testing is the 

best way to minimise the risk. 

To estimate the risk, Bittle reviewed 

48 studies from 11 countries. He found 

that infant mortality is only 1.2 per 

cent higher among the children of first 

cousins compared with children that have 

more distantly related parents. That is in 

line with a   2002 review  suggesting that 

first-cousin children are less than 3 per 

cent more likely to have birth defects.

However, the risk of genetic disease 

in a particular population may depend 

on how genetically diverse it is. 

Paediatrician Peter Corry of St Luke’s 

Hospital  in Bradford, UK, estimates that 

among people in the city of Pakistani 

descent, 55 per cent of whom marry first 

cousins , the risk of a recessive genetic 

disorder – the type often due to related 

parents – is 10 to 15 times that in the 

general population . A 2004 study found 

that 13 out of every 1000 Asian children 

born in the area had recessive disorders. 

“But it is important to remember that 

there are lots of other, non-genetic 

reasons for illness and death in 

children,” Corry says. “And even in 

places like Bradford most people, even 

cousins, have healthy children.”
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–More than kissing cousins

Preacher teachers Nano no-no?
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INDONESIA is still digging in its 

heels over access to the most 

recent strains of the H5N1 flu virus.

Hit by most of the recent 

human cases of H5N1, Indonesia 

holds virus samples that could 

help develop the most effective 

vaccine if H5N1 goes pandemic. 

But the country   has refused to 

share its samples  without 

guarantees from rich nations 

that it will be allowed access to 

vaccines derived from them. So 

far it has sent the World Health 

Organization samples from only 

two of its 16 known cases this year.

A partial solution was reached 

last week when the Indonesian 

health minister announced that 

she will send  gene sequences from 

the country’s virus samples to a 

  public database . Although this 

will allow researchers to track 

how the virus is evolving, vaccine 

development normally requires 

the  viruses themselves and 

Indonesia is still mostly refusing 

to send those to foreign labs.

There may be another hope: 

the European Union has just 

approved Prepandrix, an H5N1 

vaccine made by GlaxoSmithKline. 

Although based on a 2004 virus 

from Vietnam, it managed to 

elicit immune reactions to other 

strains of H5N1 in human trials.

MAKE clean fuel or feed the 

world? That’s the dilemma facing 

biofuel producers now that the 

world food crisis is making the 

turning of food crops into biofuel 

seem increasingly irresponsible. 

But maybe there’s a way out.

One option would be to make 

fuel from cellulose – the tough, 

inedible parts of plants – but until 

now the process has proved too 

costly and laborious. Bacteria are 

genetically modified to produce 

cellulases that digest cellulose, 

turning it into sugars which are 

then fermented into ethanol fuel.

Now Mariam Sticklen of 

Michigan State University in East 

Lansing and colleagues have 

engineered a fuel plant to make 

its own cellulases – a bit like oil 

that refines itself into petroleum. 

But how do you stop the plant 

chewing up its own cell walls as it 

grows? “The enzymes are stored 

in a cellular compartment away 

from the walls,” Sticklen says. Her 

team have created a transgenic 

corn variety, Spartan III, which 

produces cellulases that only 

work when the plant is ground 

up and heated (Nature Reviews 
Genetics, vol 9, p 433).

“Vaccine development requires 
viruses, which Indonesia is 
mostly refusing to share”

“Because pollen does not 
contain chloroplasts, the gene 
would be unlikely to spread” 

THE lifeboat is not holed, so the 

ship can sail. That’s NASA’s 

assessment of the Soyuz capsule 

that will rescue crew from the 

International Space Station (ISS) 

in an emergency. 

Two incidents had raised 

concerns over the craft now 

moored at the station. In October 

2007 and April 2008, Soyuz craft 

descended to Earth far more 

steeply than planned – and way 

off course. The first event was 

blamed on frayed wiring ; the 

Russians are still investigating 

the second incident. 

Despite this, on Monday NASA 

gave the go-ahead for the shuttle 

Discovery’s mission to the ISS on 

31 May. NASA’s operations chief 

Bill Gerstenmaier said that with a 

less than 1 per cent chance of a 

shuttle problem requiring an 

alternative return craft, the Soyuz 

“has the reliability that we think it 

needs for a back-up system”.
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Such a gene could wreak havoc 

if pollen from the corn reached 

other plants. One solution, 

Sticklen suggests, might be to 

insert the cellulase gene into the 

DNA in chloroplasts – where 

photosynthesis takes place – 

instead of the plant’s nuclear 

DNA. Because pollen does not 

contain chloroplasts, the gene 

would be unlikely to spread 

readily to other plants, she says.
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–Waste not…–

–No leg-up with Cheetahs–

60 SECONDS

Extinct DNA revived
The long gone Tasmanian tiger’s DNA 

has been resurrected by being inserted 

into a mouse’s DNA. This is the first 

time an extinct organism’s DNA has 

been made functional again in a living 

host. The researchers say the technique 

might one day reveal how dinosaurs or 

Neanderthals looked (PloS One, DOI: 

10.1371/journal.pone.0002240).

Feeling ratty?

Depressed people take the loss of a 

reward harder than happier people – 

and applying the same idea to animals 

could take some of the guesswork out 

of understanding how they are feeling. 

For instance, a new finding that rats 

in basic housing respond more strongly 

to the absence of food than rats in 

better conditions may indicate that the 

less well housed rats are experiencing 

some distress (Biology Letters, DOI: 

10.1098/rsbl.2008.0113).

Phoenix descending

NASA’s Phoenix spacecraft is due for a 

tense landing on 25 May. It is the first 

Mars probe since the Viking missions 

more than 30 years ago to attempt to 

land without airbags. Instead, it will 

rely on a parachute plus a host of critical 

thruster burns to slow its descent.

Stem cell trial on hold

The first clinical test of embryonic stem 

cells (ESCs) has been delayed. Geron of 

Menlo Park, California, plans to treat 

spinal injuries with precursors of 

oligodendrocytes – which support nerve 

cells – grown from human ESCs. The 

US Food and Drug Administration is 

still withholding approval, possibly 

because of fears that cells derived from 

ESCs might become cancerous.

Too fat for the planet

Here’s something else to make 

overweight people feel bad. Phil 

Edwards and Ian Roberts of the London 

School of Hygiene and Tropical Medicine 

calculate that obese people consume 

18 per cent more food energy than thin 

ones (The Lancet, vol 371, p 1661), 

causing greater environmental impact.

Flu stalemate

Inedible to usable

Soyuz is sound
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This week–

AT THE tender age of 8 months, 

Sam’s behaviour was already 

unusual. He smiled, but not in 

response to other people. Nor did 

he look at people’s faces or babble 

like other children. “He was a very 

quiet baby,” says Sam’s mother, 

Kathy Powell of Tallahassee, 

Florida. “We dismissed it at first – 

we thought ‘he’s a boy, it will 

probably just happen a little 

slower’.” Six months on, things 

hadn’t improved and Sam’s 

paediatrician persuaded the 

family to screen him for 

communication problems, 

leading to a test for autism. 

The test was positive and Sam 

began behavioural therapy. He is 

now 5½ years old (see picture) and 

“more in our world than in his 

own”, according to his mother. 

But Sam’s experience is rare. Until 

recently a definitive diagnosis at 

14 months would have been 

controversial. “Parents are often 

aware of initial signs of autism 

when their kids are very young and 

yet the average age of diagnosis 

remains at 3½ or 4 or older,” says 

autism researcher Lonnie 

Zwaigenbaum of the University 

of Alberta in Edmonton, Canada. 

Worried parents are often told 

to “wait and see”, and even if 

doctors refer them for diagnosis, 

specialised assessments might 

not happen for another year. 

In the US, at least, that’s starting 

to change. In October last year the 

American Academy of Pediatrics 

began recommending that all 

infants be screened for signs 

of autism at 18 months and 

24 months during routine “well 

baby” checks. They also added a 

link to an online   video glossary  of 

some of the early signs of autism 

to paediatricians’ autism “toolkit”, 

highlighting 13 “red flags” to 

look out for (see Chart, below).    

“Early detection leads to earlier 

intervention. If we intervene by 

age 3, children do far better than 

if you wait until age 5,” says Amy 

Wetherby at Florida State 

University, also in Tallahassee, 

who developed the red flags.

Behavioural interventions 

often build on the child’s own 

interests, in order to help them 

practise establishing a social and 

emotional connection with others. 

For example, if a child enjoys a 

game in which he or she is 

bounced up and down, the parent 

will wait, and only bounce them 

after they have made eye contact 

and smiled, or asked to be bounced 

with a gesture or a sound. Children 

with autism also often don’t like 

loud sounds or being touched, so 

they are exposed to these things 

in small doses, and taught to 

simply ask for a break when they 

start to feel uncomfortable.

Wetherby and others think it 

may be possible to diagnose 

children even earlier on, perhaps 

before classic symptoms develop. 

In a study of 5385 children, she 

has shown that communication 

screening can be used as early as 

9 months old to catch children 

who will develop autism. The 

work will be published in the 

journal Autism.

Meanwhile previous research 

has shown that children with 

autism are born with an average 

or slightly below average head 

circumference but then experience 

faster than average head growth 

in the first three years. Last 

week, Zwaigenbaum   presented 

research at the International 

Meeting for Autism Research 

(IMFAR)  in London suggesting 

that rapid head growth might be 

detectable in children at high risk 

of autism who are as young as 

6 to 12 months old. 

Being able to identify children 

at high risk of autism and offer 

therapy at this age would have big 

implications. Before 12 months, 

the human brain is still so flexible 

that it might be possible to 

influence it to the extent that 

some children don’t develop 

autism at all. Using behavioural 

therapies, researchers hope to 

“override” the underlying genetic 

causes of autism and push the 

brain in a different direction. 

“The hope is that there’s enough 

plasticity in the social system that 

intervention can help get children 

back on track in terms of their 

social and communication 

development,” says Zwaigenbaum.

It is a relatively new way of 

looking at autism: until recently, 

the syndrome was seen as largely 

intractable, present either from 

birth or occurring spontaneously 

at the age of 2 or 3. Some question 

the ethics of interfering with 

children’s development in this 

way (see “Should we try to ‘cure’ 

autism?”), but several recent 

studies suggest that early 

intervention can do some good. 

Wetherby’s team carried out a 

pilot study of 17 children diagnosed 

with autism and treated with 

behavioural therapy at an average 

age of 18 months. She found 

Earlier the better 
for autism therapy?
Treatment at an early age seems to help children with 
autism, but how far intervention should go is unclear

“Researchers hope to ‘override’ 
the underlying genetic causes 
of autism and push the brain 
in a different direction”
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THE “RED FLAGS” OF AUTISM

Between 12 and 24 months, children with 

autism are less likely to: 

Show objects they are interested

in to others

Coordinate their eye gaze, gestures, 

sounds and facial expressions

Share interest or enjoyment

with others

Respond to their name

Share warm, joyful facial expressions

Point out objects they are

interested in to others *

Play with a variety of toys *

Respond to contextual cues *

Use communicative vocalisations

with consonants *

Look at people

Make repetitive movements

with objects

Make repetitive movements

or unusual body posturing

Use an unusual tone of voice

* Can also be a sign of developmental delay
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significant improvements in core 

behaviours such as making eye 

contact and sharing a smile 

compared with children who 

began therapy at the age of 2½ 

(Topics in Early Childhood Special 
Education, vol 26, p 67).

Meanwhile, in an unpublished 

study of 10 children under 

2½ years, Sally Rogers and 

colleagues at the University of 

California, Davis, got parents to 

carry out behavioural therapies 

with their children over a period 

of 10 weeks, with positive results. 

“All were non-verbal at the start, 

but they actually began to develop 

speech,” says Rogers. The children 

also became better at imitation, a 

capability that people with autism 

often lack, and doubled levels of 

interaction with their parents. 

“At the least severe end of the 

spectrum, there may be kids who 

we could treat whose autism 

would, as it were, dissipate,” says 

Jonathan Green at the University 

of Manchester, UK, who is also 

conducting early-intervention 

trials. “This doesn’t mean a kid 

won’t have problems, but they’re 

not autism – they’re language 

problems, attention problems.” 

Green hopes to begin a study 

autism. “It’s not suggesting that 

the parents are causing the 

problem,” stresses Green, who 

also   presented his work at IMFAR . 

“It’s saying that there’s an 

interactional consequence of the 

child’s behaviour.” 

Symptoms will probably 

persist in children at the more 

severe end of the spectrum, 

albeit in a milder form, and it is 

unclear whether the effects of 

early intervention therapy will 

extend into adulthood – Sam 

still has a tendency to engage in 

repetitive behaviour, or 

perseverate, for example.

But his mother hopes he will 

be able to start at an ordinary 

kindergarten later this year. 

“Before, he couldn’t care less when 

anybody walked into the room – 

it was like he was in a bubble,” she 

says. “Now he gets excited when 

friends come over.”  ● 

working with 9-month-old 

children in the near future. He is 

also trying to understand how 

autistic brains develop. 

For example, he has noticed 

that younger siblings of children 

with autism, who are at high risk 

of developing the condition, 

sometimes have abnormalities in 

eye gaze and attention as young as 

6 months old. “They tend to get 

fixed on things, and you get this 

staring quality,” he says. He 

believes that the parents’ reaction 

to these abnormal behaviours 

could play a role in shaping the 

brain. For example, the natural 

response to someone staring at 

you is to look away, but if an 

infant stares at its mother and she 

repeatedly looks away, the baby 

may not get the social stimulation 

it needs for its brain to develop 

normally, and may take another 

step along the path to developing 

 In this section

● Earth’s hidden carbon time bomb, page 8

● Opioids dampen our fear response, page 12

● Birds’ gravity-defying feeding trick, page 16 

–Before therapy, Sam didn’t know how to show people his drawings–
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SHOULD WE TRY TO ‘CURE’ AUTISM?
Both Einstein and Newton are thought 

to have had traits that would have 

identified them as autistic. Would they 

have achieved as much if they had had 

therapy at an early age to improve their 

social and communication skills?

New tools for diagnosing autism 

raise the prospect of being able to 

intervene early on, possibly altering the 

development of an infant’s brain. The 

goal is to allow infants whose natural 

response might be to turn away from 

social interaction to learn more broadly 

from the world around them. But there 

is a fine line between improving 

communication skills and altering a 

child’s temperament to the extent that 

they become a different person.

Many researchers say they are just 

trying to help people with autism 

improve their lives. “We may not be 

able to cure autism, or change their 

personalities,” says Amy Wetherby of 

Florida State University in Tallahassee, 

who created the “13 flags of autism”, an 

early diagnostic tool. “We’re just trying 

to help them learn maximally in the 

social environment, and reduce anxiety.”

For example, interventions often 

aim to turn the quirks of autism into 

activities that children can share with 

their parents, enabling them to get 

social stimulation. “We’re helping him 

so that he will be able to read faces and 

be more likeable,” says Kathy Powell, 

whose son Sam has been undergoing 

behavioural interventions for the past 

four years (see main story). “You just 

want him to have buddies when he’s 

growing up – to have girlfriends.”

But Ari Ne’eman of the Autistic Self 

Advocacy Network says that pursuing 

normality for normality’s sake is ethically 

problematic. “We very much support 

the idea of early education to acquire 

communication skills and other new 

skills, but we have serious ethical 

concerns with trying to use early 

education to force a child not to behave 

in a fashion that’s natural to them.” He 

cites repetitive behaviours, such as hand 

flapping, which autistic children often 

engage in but which are not necessarily 

harmful. Trying to stop this is an example 

of society stamping out behaviours it 

judges to be undesirable, he says. 

Autism rights campaigner Dinah 

Murray, who is based in London, agrees. 

“I think it would be a great pity if it 

turned out that we lost a whole range 

of dispositions which belong around 

the autistic spectrum because of this.”
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This week–

CARBON buried in the Earth could 

ultimately determine the fate of 

our planet’s atmosphere. So 

concluded a pioneering meeting 

last week about the Earth’s long-

neglected “deep” carbon cycle. 

Carbon is locked away down in 

the Earth’s crust: in magma and 

old carbonate rocks buried by 

plate tectonics, in fossil fuels like 

coal and oil, and in ice lattices 

beneath the ocean bed. It has 

long been assumed that this 

carbon was largely cut off from 

the surface, and could safely be 

ignored when analysing the effect 

of greenhouse gases on climate. 

Now it seems there may be 

much more “deep carbon” ready 

to spew out than we thought. 

This realisation could have 

profound implications for our 

climate, argues Robert Hazen 

of the Carnegie Institution, who 

organised   the meeting  at the 

institution’s Geophysical 

Laboratory in Washington DC. 

“We may be on the verge of 

a transformational moment… 

a glimpse of new, unexplored 

scientific territory,” he says.

Perhaps the greatest threat of 

an unexpected release of carbon 

from the deep comes from an 

indirect effect of human-made 

CO2. Global warming could 

destabilise some deep carbon 

reserves, notably in clathrates – 

ice lattices which are found 

beneath the ocean floor and 

continental permafrost, and even 

under freshwater lakes like Lake 

Baikal in Siberia (pictured). These 

ice structures may hold trillions 

of tonnes of methane. 

“We are extremely concerned 

that clathrates are the largest 

single source of greenhouse 

gases that could be added to the 

atmosphere,” says Hazen. “If you 

raise temperatures even slightly, 

they could be released.” According 

to Ronald Cohen, a geophysicist 

at the Carnegie Institution, 

natural warming caused large 

releases of methane around 

55 million years ago.

Though the deep carbon cycle 

could theoretically absorb 

human-made emissions, Hazen 

points out that this would take 

millions of years. Catastrophic 

methane emissions could happen 

over just a few decades.

Natural processes such as 

volcanism are also known to bring 

carbon to the surface, but there 

may be other mechanisms to 

release buried carbon that have not 

been considered by mainstream 

climate science. For example, 

there is growing evidence that 

microbes living deep in the crust 

may be converting carbon into 

forms that can migrate to the 

surface – notably methane. 

Vladimir Kutcherov of the 

Royal Institute of Technology in 

Stockholm , Sweden, speculates 

that unknown non-biological 

chemical reactions may also be 

able to produce methane or 

hydrocarbons that seep up through 

the crust. For example, methane 

or petroleum might be produced 

when carbonate rocks react with 

water and iron upon being 

subducted into the mantle. 

Kutcherov and colleagues say 

hydrocarbon deposits from Kidd 

Creek in Ontario, Canada, have an 

isotopic signature suggesting they 

are not organic in origin – though 

this claim was disputed by others 

at the meeting.  ●

SOUNDBITES

‹ Cures may be some years 
off, but this vote does mean 
we can use hybrid embryos 
in our search to understand 
Alzheimer’s, Parkinson’s and 
motor neuron disease.›

Chris Shaw of the Institute of Psychiatry 

in London applauding the vote by 

UK members of parliament to legalise 

creation of “admixed” embryos 

combining human and animal genetic 

material (The Times, London, 20 May)

‹ I like to eat bear meat 
almost every winter, can’t go 
without it. It is almost like 
taking the cow away from the 
white folks.›

Indigenous Alaskan Aalak Nayakik, 

who like other Inupiat people relies 

on bears for food and warmth. He is 

worried that the US decision to list polar 

bears as a threatened species might 

mean a hunting ban (Reuters, 16 May)

‹ I’ve lost all remnants of 
hope. I look at my life as if 
it is a prison term. I just have 
to serve each day.›

Diabetes patient Jonathon Simchen 

of Fife, Washington, whose kidneys 

and pancreas have failed, on being 

refused organ transplants because 

he has used medical marijuana 

(Los Angeles Times, 19 May)

‹ The albatross chicks weigh 
up to 10kg… the mice weigh 
just 35g. It is like a tabby cat 
attacking a hippopotamus.›

Geoff Hilton of the UK’s Royal Society 

for the Protection of Birds on supersized 

mice, which are killing rare birds on 

Gough Island in the South Atlantic 

Ocean (The Guardian, London, 20 May)

‹ It appears the White House 
played a significant role.›

Report of the US House of Representatives 

Oversight and Government Reform 

Committee alleging the White House 

pressured the Environmental Protection 

Agency into reversing support for laws 

in various states to limit car emissions 

(The Boston Globe, 20 May) 
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–A climate time bomb?–

Earth may hide a 
lethal carbon cache
FRED PEARCE

“Global warming could 
destabilise some deep carbon 
reserves, which may hold 
trillions of tonnes of methane”
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AT INDIA’s largest burns centre 

in Victoria Hospital, Bangalore, 

IT SEEMED obvious. Hurricanes form 

over the oceans when sea surface 

temperatures exceed about 26 °C. So as 

the oceans warm, there should be more 

hurricanes, and we should be battening 

down the hatches from Tampa to Taipei.

Now things are not so clear. That 26 °C 

rule assumes other things are equal – 

and they never are. This week a major 

modelling study forecast that warming of 

the north Atlantic could make hurricanes 

scarcer – while the worst ones might have 

stronger winds and produce more rain.

Thomas Knutson and colleagues 

from NASA’s Geophysical Fluid Dynamics 

Laboratory in Princeton, New Jersey, 

have previously produced a remarkably 

accurate year-by-year “hindcast” of 

hurricane numbers over the past 30 years. 

So their prediction of an 18 per cent 

decline in the annual hurricane count by 

late this century commands attention.

What’s more, Knutson’s team have a 

clear idea about why their numbers come 

out the way they do. What matters in 

hurricane formation, they say, is not so 

much the sea temperature itself as the 

temperature difference between the 

sea and the top of the troposphere, the 

atmosphere’s weather zone. Knutson 

says the upper troposphere is set to warm 

even more than the Atlantic surface in the 

coming decades, and that this will tend 

to suppress hurricane formation. 

The recent increase in north Atlantic 

cyclones is largely a result of unusual 

warming in Atlantic waters compared to 

other oceans and the upper atmosphere, 

he says. But this won’t last. 

Knutson’s prediction comes from one 

Fewer Atlantic hurricanes, 
but look out for the big ones

INSIGHT
of the first modelling studies detailed 

enough to get a handle on hurricanes. 

But the model has its limitations. It still 

can’t reproduce the big hurricanes, 

which makes his prediction that the most 

intense storms could worsen especially 

speculative. It also comes amidst growing 

doubts over local forecasts based on 

global warming predictions. “Climate 

models do a lousy job in the tropics,” 

says Kevin Trenberth at the US National 

Center for Atmospheric Research in 

Boulder, Colorado.  He doubts Knutson’s 

forecast, because known flaws in climate 

models lead to an underestimate of the 

frequency of hurricanes.

He also warns the prediction is 

specific for the north Atlantic. If, as 

predicted, the tropical Pacific slips into 

a near-permanent El Niño state, then 

hurricanes will become more likely in 

every ocean except the Atlantic – so hold 

onto your hats in Hanoi.  Fred Pearce  ●

 Ivan might come to seem almost routine
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This week–

THE body’s own opioid system 

acts as a brake on how much fear 

we feel – a discovery which may 

shine light on the neural 

mechanisms behind anxieties, 

phobias and even post-traumatic 

stress disorder.

Pairing an innocuous stimulus 

such as a sound with something 

undesirable, such as a painful 

shock, can trigger a “conditioned 

fear” response in the form of 

sweaty palms and a racing heart. 

With time, the stimulus alone is 

enough to trigger the response. 

Perplexingly, when people 

dread something painful, they 

come to feel less pain the more 

they’re exposed to it. 

In rodents natural opioids 

 blunt pain during fear 

conditioning. And if you block 

the function of the opioids 

the rodents actually become 

increasingly fearful in response 

to the stimulus rather than less.  

Now Falk Eippert at the 

University Medical Center 

Hamburg-Eppendorf in Germany 

and his colleagues have shown 

for the first time that the same 

process also happens in people.

Thirty male volunteers 

watched triangles and pentagons 

on a screen inside an MRI scanner. 

Half the time, one shape was 

followed by a moderately painful 

jolt of heat to the forearm; the 

other shape was never followed 

by pain. Half the volunteers were 

given naloxone, a drug that blocks 

natural opioids, while the others 

got saline. 

In people whose opioid 

systems had been blocked, the 

fear response in their amygdala 

did not diminish with exposure.  

In the other volunteers, however, 

the response lessened over time 

(The Journal of Neuroscience, DOI: 

10.1523/jneurosci.5336-07.2008) . 

Our bodies probably evolved 

this process so that pain wouldn’t 

stop us dealing with a threat to 

our lives, suggests Eippert. And, 

while fear can be useful,  it can 

also be socially crippling when 

anxiety disorders or phobias 

develop . Mice engineered to make 

low levels of endogenous opioids 

seem prone to exaggerated fear 

responses, he points out. We also 

have other ways of regulating fear 

responses   – the neurotransmitter 

GABA, for instance, helps filter 

out not-so-threatening stimuli.

Since the study looks at the 

neurochemical systems that 

underlie how we respond to 

threats, says Jon-Kar Zubieta at 

the University of Michigan, Ann 

Arbor,  it could help improve our 

understanding of how to treat 

anxiety disorders. 

However, using opioids to 

calm fears would be problematic, 

not least because we would 

quickly become addicted. 

Gavin McNally at the 

University of New South Wales in 

Sydney, Australia, says trying to 

turn up opioid signalling to treat 

these illnesses is now “a problem 

of pharmacology”.  ●   

Body’s own drug 
damps down fear

Talk about right place, right time. 

Quite by chance, astronomers have 

captured footage of a star blowing 

itself to smithereens. 

Stars heavier than about eight 

times the mass of the sun meet their 

deaths in catastrophic explosions 

when their core runs out of fuel. The 

core can collapse into a black hole 

or neutron star, generating a shock 

wave that ploughs outwards, 

blasting the star’s atmosphere apart. 

Hundreds of supernovae are seen 

every year, but usually days or weeks 

after the event (in the Earth’s time 

frame), when the optical glow of 

radioactive nickel in the debris reaches 

a peak. By then it is often too late to 

determine what kind of star exploded 

or what events led up to the blast.

Alicia Soderberg from Princeton 

University and her colleagues were 

using an X-ray detector on NASA’s 

Swift space telescope to observe 

a galaxy 88 million light years away 

when they saw a brief but intense 

X-ray signal. This is characteristic 

of a supernova explosion, and is 

emitted by hot gas trapped just 

behind the shock wave as it bursts 

out of a star. “It only lasted a few 

minutes and then the whole show 

was over,” says Soderberg. 

The observations suggest the star 

that exploded was of a hot, massive 

and luminous variety called a Wolf-

Rayet star, and that the shock wave 

took about 10 minutes to travel from 

the stellar core out to the surface.

Astronomers may not need to 

be so fortunate in future. Though 

current satellite-borne X-ray 

telescopes do not scan enough of 

the sky with sufficient regularity 

to have a good chance of catching 

signals from exploding stars, 

proposed satellites such as NASA’s 

Energetic X-ray Imaging Survey 

Telescope (EXIST), which will image 

the entire sky every 95 minutes, 

could pick up hundreds of these 

blasts every year. 

“EXIST was originally planned 

to do other things, such as finding 

black holes, but it’s going to see 

supernovae exploding every single 

day and revolutionise the way 

they are discovered,” says 

Soderberg.  Hazel Muir  ●

Stargazers look 
on as a star 
goes kaboom

ALISON MOTLUK
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–I’ll stop panicking in a moment–
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“Proposed satellites such as 
NASA’s EXIST could pick up 
hundreds of supernovae 
blasts every year”
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This week–

MONKEYS genetically engineered 

to get the deadly neurological 

disease Huntington’s could 

provide a unique way to test 

potential treatments because 

of their cognitive and genetic 

similarities to humans.

“Monkey models may have 

a privilege over other animal 

models,” says Anthony Chan, 

a biologist at Yerkes National 

Primate Center in Atlanta, 

Georgia, whose team engineered 

five rhesus macaque monkeys to 

churn out the mutant protein that 

causes Huntington’s. 

Researchers routinely splice 

human genes in and out of 

mice to give them diabetes, 

cancer, and heart disease. But 

mice are of limited use when 

investigating brain diseases such 

as Huntington’s: people who have 

it can’t control their movement, 

speech or swallowing, and their 

cognitive abilities deteriorate. 

Mice engineered to express the 

Huntington’s protein don’t jerk 

their muscles like humans 

do and it can be tough to 

gauge their cognitive decline.

To see if primates might offer 

more insight into the disease, 

Chan’s team used a virus to 

insert the Huntington’s gene into 

the DNA  of 130 macaque eggs, 

along with a gene that makes 

a fluorescent green jellyfish 

protein. The researchers then 

fertilised the eggs and implanted 

them into eight mothers.

All the monkeys born 

expressed the green protein, 

indicating that gene transfer had 

been successful (see picture), 

and some already appear to have 

had the monkey equivalent of 

Huntington’s. The brains of one 

set of twins, who died a day after 

birth, were littered with clumps 

of the mutant protein found 

in humans with Huntington’s, 

while a lone animal, who died 

a month after birth, jerked 

involuntarily (Nature, DOI: 

10.1038/nature06975).

Meanwhile, Chan’s team is 

watching two surviving twins 

for symptoms, which can strike 

swiftly and unpredictably in 

humans. They will also analyse 

the monkeys’ blood for early 

predictors of the disease. 

“I think this is amazing,” says 

Chris Ross, a neuroscientist at 

Johns Hopkins University in 

Baltimore. He studies mouse 

forms of Huntington’s but says 

monkeys could help test several 

potential drug treatments. 

Huntington’s affects 1 in 10,000 

people of European descent.

Transgenic monkeys with 

other human diseases, such as 

early onset Alzheimer’s or fragile 

X syndrome, are likely to follow, 

says Gerald Schatten, a biologist 

at the University of Pittsburgh in 

Pennsylvania. 

Yet even researchers 

accustomed to animal research 

say working with transgenic 

monkeys should always be a last 

resort. “There should be higher 

levels of scrutiny in working with 

our closest animal cousins,” 

Schatten says.  ●

Monkeys made for 
Huntington’s study 

IT’S an unusual way of eating, 

but some shorebirds use a gravity-

defying trick to fill their stomachs. 

The same trick could also make them 

especially vulnerable to oil spills.

Shorebirds called phalaropes feed 

on copepods – small crustaceans – 

but no one knew exactly how they 

managed to eat them. The birds 

swim in circles to create a vortex that 

sweeps the copepods to the surface, 

then scissor their beaks open and 

shut to draw in food-filled beads 

of water. They look “like demented 

wind-up toys”, says Margaret Rubega 

at the University of Connecticut in 

Storrs, who first noticed the effect.

But the phalaropes’ bills are 

the wrong shape to suck water up, 

so Rubega wondered whether they 

took advantage of surface tension 

to get the droplets far back enough 

in their mouths to swallow. Now 

John Bush, a mathematician at 

the Massachusetts Institute of 

Technology, and his team have 

cracked the mystery after building 

a mechanical model of the beak. 

Once the bird has a droplet 

of food-filled water, it closes its 

beak, squeezing the drop flat 

(see Diagram). When the bird opens 

its beak once more, surface tension 

pulls the droplet together, but now 

it has “ratcheted” further up the 

beak (Science, DOI: 10.1126/

science.1156023). “It allows you 

to beat gravity,” says Bush.

The angle of the beak is 

important – too wide and the water 

droplet splits in half, too narrow and 

it spills out.

Rubega worries that oil spills 

could be particularly harmful to 

phalaropes. Bush’s team showed 

that treating the mechanical beak 

with oil stopped water from sticking 

to it, and Rubega previously found 

that birds exposed to non-toxic oils 

can’t eat.  Ewen Callaway  ●

Shorebirds defy 
gravity to get 
a drop to eat

EWEN CALLAWAY
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“Transgenic monkeys with other 
human diseases, such as early 
onset Alzheimer’s or fragile 
X syndrome, are sure to follow”

TIME FOR DINNER

Phalaropes use surface tension to get 

food-filled water droplets into their mouths
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FROST has been seen vaporising 

on Pluto for the first time, though 

the pictures of it were taken in the 

1930s, soon after the dwarf planet 

was discovered.

A team led by Bradley Schaefer 

from Louisiana State University 

in Baton Rouge measured Pluto’s 

brightness on 32 photographic 

plates taken at US observatories 

in 1933 and 1934. Using modern 

techniques, the team was able to 

measure Pluto’s brightness far 

more accurately than at the time.

Comparing the results with 

observations from the early 1950s, 

the team showed that Pluto 

darkened by about 5 per cent in the 

intervening years. The results will 

be reported in the journal Icarus. 

Pluto’s brightness always 

appears to be changing because 

its colour is uneven and its 

rotation axis is highly tilted, so 

our view of it gradually changes 

from its north pole to its south. 

But in the early 1930s and early 

1950s the same southern latitudes 

faced Earth, so geometry can’t 

explain the darkening. 

The finding suggests Pluto’s 

thin atmosphere froze when it 

was farthest from the sun in the 

1930s, then the bright methane 

and nitrogen frost vaporised as it 

moved closer in the 1950s, as had 

been expected. “But now we’ve 

actually got the smoking gun,” 

says Schaefer. 

When Jack Frost went to Pluto 

TO LIVE longer, skip lunch rather 

than skipping off to the treadmill. 

In rodents, eating less prolongs 

life and now we know one of the 

key molecules involved. 

It’s probably down to 

depressed insulin levels, which 

regulate blood glucose. While at 

the University of Alabama in 

Birmingham, Derek Huffman 

kept mice on a variety of diets and 

exercise regimes. He found that 

insulin was lowest in animals 

eating the least,  even if they didn’t 

exercise (American Journal of 
Physiology – Regulatory, Integrative 
and Comparative Physiology, DOI: 

10.1152/ajpregu.00890.2007) . 

We don’t yet know if the effect 

translates to humans, so keep 

exercising, says Huffman. “The 

benefits of exercise in humans are 

overwhelming.”

Let’s not do 
lunch…

BEEN patronised or fobbed off 

by a doctor? It may have made 

you angry, but hopefully not 

angry enough to want to kill 

your physician.

Yet it turns out that the urge 

is not uncommon, especially 

among patients who are in pain, 

undergoing physical rehabilitation 

or seeking legal compensation for 

disability. So say David Fishbain 

and colleagues at the University 

of Miami in Florida, who surveyed 

some 2000 Americans on their 

interactions with doctors. 

Few doctors are actually killed 

by their patients, but thousands 

are attacked and injured. 

Understanding who is likely to 

have the urge to kill, and why, could 

help reduce attacks. Fishbain says 

his work illustrates how stressful 

being assessed for compensation 

can be, and suggests reforming 

how such decisions are made. 

He presented   the work  at the 

American Pain Society meeting 

this month in Tampa, Florida.

Die, doctor, die

WHY does ivy stick so well to walls? It was a question 

that puzzled Charles Darwin, but only now have 

researchers cracked the problem. It turns out the plant 

uses nanotechnology.

Ivy stems grow disc-shaped rootlets which secrete a 

yellowish substance. A team led by Mingjun Zhang at the 

University of Tennessee in Knoxville has done the first 

in-depth analysis of these secretions and discovered that 

it is a gel containing globules about 70 nanometres across 

that seems to supply the sticking power. 

When Zhang’s team ran the nanoparticles through 

chemical tests they found 19 primary compounds, most 

of which seem to be “polar” molecules (Nano Letters, 
DOI: 10.1021/nl0725704). Opposite ends of polar molecules 

have opposing electric charge, and this enhances their 

ability to link with other molecules through hydrogen 

bonds. Although these bonds are relatively weak, “adding 

up millions or billions of weak adhesion could be a big 

force”, Zhang says. “That is what ivy is doing.” 

The researchers are now investigating the possibility 

of developing a paint to protect walls from damage caused 

by climbing ivy. They are also looking into engineering the 

ivy to produce custom nanoparticles, as a route to “green 

manufacturing”, says Zhang.

Nanoparticles revealed as 
key to ivy’s gripping secret 

www.newscientist.com 24 May 2008 | NewScientist | 17

In brief–
 Research news and discovery
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HOW many pygmy hippos  are left 

in the wild? It’s hard to estimate 

numbers of elusive animals, but a 

new census method should make 

it possible to uncover the secrets 

of even the shyest.

Conservation biologists use 

automatic cameras triggered by 

infrared sensors to record the 

presence of animals such as 

pygmy hippos or deer that tend 

to flee or hide from humans. 

With most species, though, it is 

impossible to tell whether the 

camera is recording a few 

individuals many times or many 

individuals a few times.

Now Marcus Rowcliffe at the 

Institute of Zoology in London 

and his colleagues have adapted 

equations for the random motion 

of gas molecules to help them 

estimate the population density of 

a species from the frequency with 

which animals are photographed. 

The only other information they 

need is how fast the animals move.

The researchers tested their 

method in an animal reserve on 

two species of deer and a type of 

wallaby, and found the population 

sizes calculated matched the 

actual populations in the park 

(Journal of Applied Ecology, DOI: 

10.1111/j.1365-2664.2008.01473.x).

Treat a hippo like 
a gas molecule

AS THE old adage has it, cleanliness 

is next to godliness, but it also has 

sinister consequences for lab rats: 

they are much more likely to 

cannibalise their young if their 

cages are frequently cleaned.

Charlotte Burn at the 

University of Oxford and Georgia 

Mason at the University of Guelph 

in Ontario, Canada, found that 

nearly twice as many pups were 

eaten in cages cleaned twice a 

week as in those cleaned 

fortnightly (Applied Animal 
Behaviour Science, DOI: 10.1016/

j.applanim.2008.02.005). 

Cannibalism was most likely if the 

cages were cleaned soon after the 

pups were born.

Burn notes that cannibalism in 

rodents is not unusual; mothers 

sometimes eat unhealthy young 

to conserve energy for raising 

healthy ones. But while this might 

be normal behaviour, it could be 

disruptive in a research context  

The findings suggest that 

cleaning their cages disrupts the 

rats’ ability to recognise their kin, 

according to Volker Rudolf at Rice 

University in Houston, Texas. 

Burn says that scent is the key to 

rats being able to recognise their 

pups. She suggests minimising 

the handling of very young 

pups to avoid interfering with 

the scents that bond their parents 

to them. 

It is also important, she says, 

to avoid introducing foreign 

scents into the rats’ cages. For 

example, lab technicians should 

avoid handling several rats one 

after another. 

Finally, Burn advises, cleaning 

the rats’ cages should not “stress 

the parents with loud noises or 

physical disturbance”. 

Cleaning cages makes a meal of lab rats’ own young

RED hair, freckles and pale skin make 

you sun sensitive, but genes, not 

pigmentation, may be the ultimate 

guide to who is most likely to get 

skin cancer after sitting in the sun.

Genes for light hair and skin 

and the risk of skin cancer tend to 

go hand in hand. For instance, the 

same mutations in a gene called MC1R 

that cause red hair and freckles also 

greatly increase the chances of 

getting melanoma if you sunbathe. 

But not all such genes are equally 

affected by sunlight. 

Researchers led by Karí 

Stefánnson of Decode Genetics in 

Reykjavik, Iceland, have identified 

a mutation in a gene called ASIP that, 

like MC1R, is linked to red hair and 

freckles and increases the likelihood 

of getting skin cancer (Nature, 

DOI: 10.1038/ng.161). Interestingly, 

though, this ASIP variant doubles 

the risk of melanoma even in sun-

starved Icelanders, indicating that its 

skin cancer effect is less dependent 

on sunlight than MC1R ’s.

“In Iceland you can avoid 

sunlight because it is so rare,” says 

Stefánnson. In contrast, his team 

found that having the MC1R variant 

had little effect on Icelandic people’s 

risk of developing skin cancer, 

indicating that its effect was highly 

dependent on exposure to sunlight. 

“It doesn’t look like it’s just 

pigmentation,” agrees geneticist 

Stuart MacGregor of the Queensland 

Institute of Medical Research in 

Brisbane, Australia.

Sun, skin and the 
wrong set of genes

FOR skiers and snowboarders there is 

no business like snow business. But in 

the Alps  winter sports may be doing 

no business at all in years to come. 

In the late 1980s, there was a 

dramatic step-like  drop in the amount 

of snow falling in the Swiss Alps. Since 

then, snowfall has never recovered, 

and in some years the amount that 

fell was 60 per cent lower than was 

typical in the early 1980s, says 

Christoph Marty at the Swiss Federal 

Institute for Snow and Avalanche 

Research in Davos. He has analysed 

snowfall trends spanning 60 years 

and adds that the average number of 

snow days over the last 20 winters is 

lower than at any time since records 

began more than 100 years ago. 

The future of winter tourism in 

the region is looking grim. “I don’t 

believe we will see the kind of snow 

conditions we have experienced in 

past decades,” he says.

Previous studies have suggested a 

decline in the region’s snowfall but 

Marty’s analysis is the first to take in 

10 years of new data from 34 stations 

between 200 and 1800 metres above 

snow level. The work will appear in 

Geophysical Research Letters .
It’s hard say whether this marks 

any kind of tipping point in terms of 

climate change, says Marty. “But from 

the data it looks like a change in the 

large-scale weather pattern,” he adds.

Alps are no go 
without snow
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Comment and analysis–

OVER the past few decades, while all 

fields of science have increased the 

proportion of women at faculty level, 

physics has remained the most unequal, 

with women accounting for only 

around 10 per cent of faculty members. 

Is this because women are innately 

incapable of succeeding in the field 

(and/or innately prefer other careers), 

or because they are being discriminated 

against at more junior levels? 

I was curious to know, so in 2004, 

while I was working as a physicist based  

at   Fermi lab in Batavia, Illinois , I 

surveyed researchers there. Conference 

presentations are key to the career 

advancement of young physicists, as 

they provide exposure to potential 

employers, so one of my questions 

asked how many such presentations 

the respondent had been allocated over 

the preceding five years. A particle 

physicist cannot give a presentation 

unless selected to do so by the 

administrators of their experiment – 

a decision generally taken in a closed-

door meeting of senior collaborators.

Among the 300  physicists who 

responded, women reported being 

allocated significantly fewer conference 

presentations than their male peers. 

This disparity, which was particularly 

marked among young graduate students 

and postdocs, was so great that I almost 

didn’t believe it, so I cross-checked the 

result using public databases kept by 

  the DZero experiment . These include 

records of all conference presentations, 

as well as all internal publications 

produced by collaboration members. 

Out of 48 men and nine women, 

I found that female postdocs were 

indeed allocated significantly fewer 

conference presentations than their 

male peers, even though they 

published significantly more papers. 

Based on productivity, the women 

were only allocated one-third as many 

conference presentations as the men. 

I do not think the bias in conference 

allocations was intentional. It’s more 

likely that lack of oversight in the 

system allowed unconscious bias to 

creep in. This could be easily fixed 

by making the allocation process 

more transparent and democratic.

In 2006 I lodged a complaint with 

Fermilab, in the hope that such 

changes would be made. Fermilab said 

it had no legal obligation to investigate, 

so in 2007 I complained to the 

Department of Energy, which funds the 

lab. In April this year  it had still not 

decided whether to investigate. 

Frustrated by the lack of response, 

I   published my analysis  on the arxiv.org 

physics preprint server, and this was 

picked up in a   news story  in Nature. 

Since then I have received many 

messages of support, several of them 

from female particle physicists who 

have noticed similar gender biases at 

their own experiments. One had even 

complained to the administration of 

her experiment at Brookhaven 

National Laboratory in New York, the 

week before my paper was released.

Discouragingly, I have also had many 

responses that were not concerned 

with my finding, but focused on 

attacking either my analysis or me. 

One disturbingly common criticism 

was that publications are not a good 

measure of productivity because 

women might choose to publish more 

often than men. Not only does this 

imply that the publication record of 

a woman is somehow worth less than 

a comparable record of a man, it also 

ignores my finding that women receive 

fewer conference allocations even when 

productivity is not taken into account.

Another common criticism is that 

my sample size was too small to prove 

gender discrimination. As with any 

statistical finding, it is never possible 

to prove gender discrimination, but 

we can make statements about the 

probability that gender equity is 

evident. The disparities I found were 

so extreme that the probability that 

men and women were being allocated 

conference presentations equally was 

less than 1 per cent. 

Other attacks have been more 

personal, even vicious. I have been 

accused of falsifying my data, called a 

lunatic, and one critic (apparently a male 

chemistry professor at a US university) 

promised on an online chat board to 

present “all the dirt [he could] drag up” 

on me. No scientific or statistical 

analysis I have ever performed has 

engendered such an extreme response.

Perhaps that’s why studies like this 

are so rare. One of the few comparable 

investigations was   published in Nature  
in 1997 by Christine Wenneras and 

Agnes Wold of Gothenburg University, 

Sweden (vol 387, p 341). They looked at 

how scientists’ work was rated when 

they applied for grants from Sweden’s 

Medical Research Council, and found 

that women had to be 2.5 times as 

productive as men to get the same peer 

review ratings. More than 10 years 

on, critics are now   hinting they 

manipulated (or made up) their data . 

Since the release of my study, 

Fermilab has arranged meetings to 

ask female staff if they are concerned 

about bias. This is a step in the right 

direction, but it cannot be a substitute 

for transparent conference allocation 

procedures. Unless unconscious gender 

bias is acknowledged and tackled 

across physics, efforts to attract young 

women into the field will be in vain.  ●

Sherry Towers was based at Fermilab for 

five years. She is now a graduate student 

in statistics at Purdue University, Indiana

No way up for women

“The disparity 
was so great that 
I almost didn’t 
believe it, so 
I cross-checked 
the result”

Hidden gender biases appear to be rife in physics labs, yet when Sherry Towers  
tried to bring this into the open she was met with denial and abuse
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Letters–

Neurons mirror what? 
From Richard Kennaway, 
  School of Computing Sciences, 
University of East Anglia 
A. C. Grayling’s essay (  3 May, p 50 ), 

with its leap in argument from 

diffuse flashes of neuron activity 

to universal morality, is a series of 

non sequiturs. Whether one 

performs an action, or observes 

someone else doing it, there is a 

perception of that action. Is there 

any reason to conclude that the 

neurons activated in both cases 

are doing anything more than 

that? The leap to assigning to 

them the “seat of empathy” is 

frequently made, but I have yet 

to see it justified.

Even if that were so, what 

would it tell us? We already know 

that people can read other 

people’s intentions. The crudity 

of existing brain measurements 

allows us only to find the 

approximate location of what 

might be the brain “hardware” 

running a process . This tells us 

nothing about what it might be 

capable of. It is fanciful to describe 

these gross measurements as 

“direct insight into other people’s 

states of mind”. (A colleague likens 

the process to UFO hunters seeing 

flashes of light in the sky and 

exclaiming “Ooh! There’s an 

alien spaceship!”)

What is the connection with 

morality? There is a suggested 

connection with autism, but 

autistic people are not especially 

known for their failure of moral 

behaviour; whereas intelligent 

psychopaths can be perfectly 

competent at social interaction.

And even if “fundamental 

morality” is to be found in the 

neurons, where other than in the 

neurons does Grayling expect to 

find the “customs” that differ 

between cultures?  The whole 

thesis is thus a tautology.

Norwich, UK

From Matt Hollingsbee
When A. C. Grayling suggests that 

empathy induced by mirror 

neuron activity is “the very basis 

of social capacity itself, and thus 

of morality” and that therefore 

“moral judgement is hard-wired – 

and therefore universal”, he 

ignores the fact that empathic 

responses are themselves subject 

to personal and cultural bias.

Treating others as you would 

like to be treated yourself falls 

down because others do not 

necessarily want to be treated in 

the same way as you might like to 

be treated yourself. One can easily 

imagine a culture where people 

go through some ceremony which 

we find disgusting or cruel, firing 

off all manner of mirror neurons 

in our brains, only to discover that 

for the participants it was the 

proudest day of their lives.

Reading, Berkshire, UK

From Catherine Scott
Thanks to A. C. Grayling for once 

again demonstrating to us the 

profound silliness of biological 

reductionism. We have neurons in 

our brains that fire when we see 

people performing actions or 

reacting to circumstances, so that 

means there is only one way of 

defining the good life? Oh, come 

on! Beyond some basic situations, 

what pleases or distresses you is a 

matter of meaning, not biology. 

Meaning is bestowed on actions 

and experiences by culture.

Camberwell, Victoria, Australia

Short cuts in mind
From Paul Mealing
 You report John-Dylan Haynes 

finding it possible to detect a 

decision to press a button up to 7 

seconds before subjects are aware 

of deciding to do so (  19 April, p 14 ). 

Haynes then concludes: “I think it 

says there is no free will.”

In the same issue Michael 

Reilly interviews Jill Bolte Taylor, 

who says she “was consciously 

choosing and rebuilding my brain 

to be what I wanted it to be” while 

recovering from a stroke affecting 

her cerebral cortex (  p 42 ). Taylor 

obviously believes she was 

executing free will.

The brain is very good 

at delegating tasks to the 

subconscious to make them 

effectively automatic. A good 

example is walking: we never 

consciously think about taking a 

step, as we did when learning to 

walk. If we did, we wouldn’t be 

able to walk and talk at the same 

time. We do it with language as 

well: writing this, I don’t have to 

consciously place every word.

If free will is an illusion, 

Taylor’s experience suggests that 

the brain can subconsciously 

rewire itself while giving us the 

illusion that it was our decision to 

make it do so. There comes a point 

where the illusion makes less 

sense than the reality.

Melbourne, Australia

Belief elsewhere
From Sally John
 Michael Le Page reported rates 

of belief in evolution from 

18 countries (  19 April, p 31 ). The 

opinions of residents of Iceland, 

Latvia and Denmark are reported, 

while China, India, Brazil, South 

Africa, Canada and Australia are 

left out. One country in Asia 

(Japan) and one country in North 

America (US) are included, but not 

a single country in Africa or South 

America is mentioned. There’s a 

whole opinionated and intelligent 

world out there. 

Salt Spring Island, 
British Columbia, Canada

The editor writes:
● If anybody has done large-scale 

polls in these countries, we 

couldn’t find them. Even if they 

were done, it is difficult to 

compare results of different polls 

as you can get quite different 

results by asking different 

questions. That’s why we used a 

shortened version of a table 

originally published in Science.

Coley’s cure
From William Hughes-Games
 Using bacteria to treat cancer is 

hardly unexpected (  29 March, 

p 17 ). In the 1890s, William 

Coley effected many cures using 

mixed killed cultures of 

Streptococcus pyogenes and 

Serratia marcescens.

The critical factor was the 

induction and maintaining of 

a fever. Tumours typically 

disappeared completely in 

under a month (  12 January, p 34  

and   2 November 2002, p 54 ). 

Coley also observed that fevers 

induced by such diverse diseases 

as influenza, measles, malaria 

and smallpox caused malignant 

tumours to disappear.

The difference with the 

modern use of Listeria 
monocytogenes is that it has been 

genetically modified and hence 

can be patented. Coley’s toxins 

cost at most a few dollars per cure.

Waipara, New Zealand

Carbon to go 
From Richard Symes
I am a farmer, and I would love to 

grow trees for Ning Zeng (  3 May, 

p 32 ). He can reduce the wood to 

carbon and then bury it. There are 

lots of empty ships going back to 

China, and he could use these to 

transport the carbon and bury it 

in empty Chinese coal mines. As 

fast as he can bury his “new coal” 

others will be digging coal out 

from the other end to burn in 

China’s power stations: so we will 

never run out of space.

Until he gets this organised, 

I will continue with my age-old 

practice of heating my house by 

burning the wood in a stove.

Halesworth, Suffolk, UK

From Chris McCoy
What on Earth, quite literally, are 

people thinking of? Burying half 
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of the planet’s wood underground 

so that it does not rot, in order to 

clear up, but not cure or even 

address, our species’ excesses? 

Dangerous thinking.

Biochar does have promise, 

in moderation, but it only delays 

carbon dioxide re-release to a 

future time. What is needed is 

for humanity to grow up and 

curb its endless desires.

Cambridge, UK

From Anthony Higham
Growing trees and then burying 

them surely misses a trick. Why 

not convert them to charcoal 

which could replace coal burned 

in power stations and result in 

electricity produced with zero net 

production of carbon dioxide? 

The University of Hawaii is 

developing an efficient charcoal 

(biocarbon) production system 

called “Flash Carbonization” and 

has demonstrated many other 

benefits from burning charcoal in 

preference to coal.

Cowden, Kent, UK

Mental health in school
From Deirdre Hoyle
 In response to James Wright’s 

astonishment at the lack of 

education on mental health issues 

in schools (  12 April, p 18 ) I would 

like to point out that there is a 

wealth of support available to 

teachers to assist in presenting 

this issue. I use, for example, 

materials from the Young People’s 

Unit of   Lothian Primary Care NHS 

Trust  and the   Manic Depression 

Fellowship of Wales .

I have been involved in 

educating teenagers about 

mental illness for several years, 

and have found that they respond 

very positively.

They are far more open to an 

understanding of psychotic 

illnesses than adults. An 

awareness of how frightening, yet 

possibly also creative and even 

funny, the experience may be will, 

I hope, assist in dispelling the fear 

and stigma around this subject.

Glasgow, UK

No to nuclear power
From Linda Walker,   Chernobyl 
Children’s Project (UK) 
At last, a study which would 

appear to prove conclusively that 

living near nuclear power plants 

is a hazard to human health, 

particularly where children are 

concerned (  26 April, p 18 ).

For over 20 years government 

scientists have led the public to 

believe that clusters of leukaemia 

around power stations were 

inexplicable, just coincidence, or 

perhaps a virus. Anything but 

radiation, as the levels of 

radionuclides emitted were 

declared “too small”.

Nuclear power, nuclear 

weapons and, more recently, 

the use of depleted uranium 

have all been so important to 

multinational corporations and 

the military that their real impact 

has been constantly shrouded in 

deceit and half-truths.

The German government 

deserves congratulations for its 

acceptance of the findings of the 

new “KiKK” studies of childhood 

cancer near nuclear power plants 

that Ian Fairlie reports.

In the regions most 

contaminated by the 1986 

accident at Chernobyl in the 

Ukraine, thyroid cancer has risen 

a hundredfold, a statistic which 

could not be ignored.

But there are rises in many 

other cancers, immune system 

diseases and in the numbers of 

children born with genetic 

disorders, which are long overdue 

for more research.

The widespread use of depleted 

uranium in the Iraq wars of 1990 

and 2003 has left a deadly legacy 

of disease which is damaging and 

killing children today and will 

continue to afflict the Iraqi people 

for many generations to come.

It is time for the insidious 

effects of long-term low-level 

radiation to be properly 

examined and acknowledged as 

one of the major drawbacks to the 

expansion of nuclear power.

Add in the problems of high 

cost, waste disposal, vulnerability 

to terrorist attack or accident 

caused by human error, and its 

close links with nuclear weapons 

proliferation, and the risk which 

nuclear energy production poses 

daily to children living nearby is 

simply unacceptable.

Glossop, Derbyshire, UK

Chips not quite down 
From Daniel McCaughan
Alice Friedemann does her 

argument about the fragility of 

the electronics industry (  3 May, 

p 20 ) no good with statements 

such as “computer chips are so 

fragile that most fail or degrade 

within four years”.

If that were true, civilisation 

would probably have collapsed 

already. In normal use it is not 

usually failure of chips that 

causes systems to fail.

There are still aircraft in daily 

service with systems based on 

chips designed in the 60s and 70s, 

and even older military systems 

are still deployed.

Holywood, Antrim, UK

Rhythm of the seers
From Nik Willoughby,   Engineering 
and Physical Sciences, Heriot-Watt 
University , and many other readers
Feedback finds the peak in web 

searches for “mitochondria” in 

October/November (  3 May ) 

“inexplicable”. That’s pretty 

much the start of the academic 

year, so isn’t it likely that the 

peak is caused by PhD, MSc 

and undergraduate students 

embarking on their projects?

That, or the new academic 

year elicits a level of guilt in 

academics that makes them 

try to do some research.

Edinburgh, UK

Heart of darkness
From Graham Hodgson
Do I detect a certain 

disgruntlement in the selection 

of a photograph of London’s 

financial district, and specifically 

of the insurance quarter after 

dark, to illustrate the article on 

the geography of criminal 

activity (  3 May, p 36 )?

Tunbridge Wells, Kent, UK

For the record 
● We dropped a zero when stating 

the UK legal limit for alcohol in drivers’ 

blood (  3 May, p 17 ); it is 0.08 grams 

per 100 millilitres. As several readers 

have pointed out, with 0.8 grams 

you’d likely be dying.

● We said “the Condorcet winner in 

an election need not necessarily be 

the candidate with the majority of first-

choice rankings” (  12 April, p 30 ): that 

should be “the most first-choice…”

● Alice Friedemann’s website is 

  Energyskeptic.com  not Energybulletin.

net (  3 May, p 20 ). Sorry.
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Technology

IF YOU thought it was hard finding 

the email address that some other 

john.smith hasn’t already bagged, 

that’s nothing compared with the 

difficulty you’ll have getting an 

internet connection for your 

computer after 2011.

As of this month 85 per cent of 

the 4.3 billion available Internet 

Protocol (IP) addresses, which 

identify devices connected to the 

net, are already in use. Within 

three years they will all be used 

up, according to a report by the 

OECD. “The situation is critical 

for the future of the internet 

economy,” it says. 

The report urges governments 

and businesses to upgrade from 

the current version, IPv4, to IPv6, 

which effectively has an unlimited 

number of IP addresses. IPv6 has 

been available for more than a 

decade but service providers 

have been slow to adopt it. 

GET a good night’s sleep: bed nets 

designed to stop mosquitoes in 

their tracks are undergoing large-

scale trials in India and Tanzania.

Ordinary nets keep mosquitoes 

at bay, but the malaria-

transmitting insects can still 

bite skin lying against the mesh. 

Coating nets with insecticide 

prevents this, but the chemicals 

tend to wash out of conventional 

17
million dollars: the value 
of the failing Philadelphia 
municipal Wi-Fi network 
that is to be shut down by 
its developer Earthlink 

Here is something to talk about: 

pressure-sensitive dentures that record 

the action of the tongue during speech. 

The dentures should help explain 

the role of the tongue in producing 

different sounds and could eventually 

enable researchers to recreate realistic 

human speech.

“An important physical parameter 

in the speech production process is 

the amount of pressure from the 

tongue on the teeth and palate,” says 

Yohan Payan of the CNRS, the French 

national research organisation in 

Grenoble, and part of the team who 

developed the dentures. 

The usual way to measure tongue 

pressure is by sticking sensors onto 

the inside of the teeth or embedding 

them in an artificial palate, but these 

interfere with the wearer’s speech. By 

hiding pressure sensors inside dentures, 

the team can take measurements 

without altering the speech process.

The team tailor-made a device for 

each wearer, placing pressure sensors 

inside the dentures where the tongue 

touches the palate. They connected the 

sensors to a computer using wires 

running through the denture and out 

the side of the mouth, and a nearby 

microphone allowed them to record 

speech sounds at the same time as 

tongue pressure. The team then asked 

the volunteers to repeat tongue-twisters 

so they could analyse specific sounds 

(Materials Science and Engineering: C, 
DOI: 10.1016/j.msec.2007.10.079).

Payan hopes that a better 

understanding of the mechanics of 

speech will allow them to create better 

speech synthesisers. 

TEETH TELL SECRETS OF SPEECH

yarns and so only offer effective 

protection for a few months.

Now the German firm BASF 

has developed a polymer mesh 

whose cross-linked structure can 

retain a pyrethroid insecticide 

inside it for 25 washes, yet still 

allows enough of the chemical to 

diffuse to the surface to “knock 

down” nearly all the mosquitoes 

that land on it. 

The  amount used is not toxic 

to humans: the company says the 

net would be safe even if a baby 

were to suck it all night.

Most piezoelectric materials, which convert mechanical stress into electricity, are 

heavy and brittle ceramics. Now a team at Johns Hopkins University in Baltimore, 

Maryland, have made a flexible piezoelectric by combining silicone rubber with a 

polypropylene foam. Potential applications include foldable loudspeakers and 

lightweight devices that “scavenge” movement or sound to generate power.

Air-conditioning units could one day monitor activity in the home, turning 

themselves down if no one is in a room. Shwetak Patel at the Georgia Institute of 

Technology in Atlanta has developed an air-conditioning system with centralised 

pressure sensors which detect small air-flow disturbances caused by people moving 

from one room to another, particularly when they open and close doors. 

GIZMO

U
S 

u
n

iq
u

e 
au

d
ie

n
ce

 (
m

il
li

o
n

s)

60

50

40

30

20

10

0
 2003 ’04 ’05 ’06 ’07 2008 

THIRST FOR INFORMATION
Almost 1 in 5 Americans visited Wikipedia in April 

this year, double the number two years earlier

Leonard Slatkin, who will take over as music director of the Detroit Symphony Orchestra in September, on the world’s first live performance conducted 
by a robot. Honda’s Asimo conducted the orchestra as it played Impossible Dream from Man of La Mancha (The Guardian, London, 15 May)

“I’m really not too worried about the competition”

–Bring me a mouth, then we’ll talk–
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Internet running 
low on addresses

Net gains against 
mosquitoes
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Technology

YOU buy a television on eBay. 

When it arrives, you eagerly 

unwrap it, only to find it is badly 

scratched. You return it, and leave 

a negative comment about the 

seller on the site. The next day, 

you find the seller has retaliated 

by posting a nasty comment 

about you, branding you as a 

time-waster. Suddenly, no one 

wants to sell to you and your 

reputation is in tatters.

Until now eBay’s rating system, 

which allows users of the auction 

and trading site to leave good or 

bad comments about their trading 

partners, has worked well. Sellers 

who ship out damaged goods, or 

items that do not match their 

online description, rightly get a 

black mark against their name. 

However, this system has recently 

come under increasing pressure 

from an all-too-human failing: 

spite. Sellers can easily retaliate 

against buyers who have named 

and shamed them, leaving 

unwarranted but highly visible 

comments – perhaps claiming 

that the buyers do not follow 

through with purchases, or 

needlessly return items they 

have bought.

Fear of this retaliatory 

“negging” can deter buyers from 

posting negative comments about 

their trading experiences. In turn, 

this threatens to undermine 

the trust that buyers place in 

sellers’ ratings. 

So severe has the negging 

problem become that this month 

eBay was forced to change its 

rating system, preventing sellers 

from posting negative comments 

about bad buyers on the site. 

In an online auction site like 

eBay, your reputation is your 

livelihood. Economists Daniel 

Houser of George Mason 

University in Fairfax, Virginia, 

and John Wooders of the 

University of Arizona, Tucson, 

have shown that sellers with 

positive ratings are able to sell 

items at higher prices, because 

buyers will willingly shell out 

greater sums just to be sure they 

are buying from a trustworthy 

source. And more people are 

likely to bid on items offered by 

those of good standing (Journal 
of Economics and Management 
Strategy, vol 15, p 353). 

In a study to be published in 

the Journal of Consumer Research 

next month, Amar Cheema of 

Washington University in St 

Louis also found that when a 

seller’s reputation is less than 

squeaky clean, bidders are more 

likely to scrutinise additional 

costs such as shipping charges 

Someone is spreading malicious gossip about you on 
the internet. What can you do ?

and bail out if they are too high. 

When the seller’s reputation is 

good, however, buyers are less 

interested in such surcharges, 

and sellers are more likely to 

secure a deal.

Trading websites are not the 

only place where nasty comments 

can have serious financial 

implications. When someone 

writes something malicious 

about you online it can be read by 

anyone typing your name into a 

search engine for years to come – 

including potential employers 

and university admissions staff. 

And as the number of websites 

that people use to buy and sell or 

make new friends and business 

contacts increases, so too does the 

need to guard against such acts of 

cyber-spite. 

So how can you protect your 

reputation online? Various 

companies are now offering 

to help, by managing what is 

written about you on the web. 

ClaimID, founded by Terrell 

Russell and Fred Stutzman, is 

a free service that allows users 

to collect, annotate and verify 

information that is either about 

them, or written by them, such 

as blogs, websites or news articles 

mentioning them. The result 

is a list of links to websites the 

users have approved.  “You can 

think of it as an online link 

resumé,” says Russell.

This means that when people 

search for your name they will 

come across your ClaimID profile, 

which brings together all the 

online material you want. “The 

things that are about you online, 

the people you know, the contacts 

you make – they all equate to a 

reputation,” says Stutzman. 

Other companies, meanwhile, 

are offering to generate an online 

profile that will appear whatever 

website you use. TrustPlus, for 

example, allows users to integrate 

information from sites such as 

eBay and Facebook to create a 

public profile. “Your reputation is 

yours, and should be available and 

usable wherever you are online,” 

says TrustPlus’s Shawn Broderick. 

“Got a great rep on eBay? You 

should be able to leverage your 

good name on other sites too.”

TrustPlus provides a piece of 

code that users can download 

to their browser, so that when 

someone next views your profile 

on Facebook or eBay, a small cross 

appears next to your details. 

Moving the cursor over this cross 

will bring up your profile. This 

consists of ratings by people who 

know you personally, or have 

had dealings with you online, in 

the form of a series of symbols, 

ranging from “do not trust”, to 

“most trustworthy”. 

TrustPlus also hopes to prevent 

people artificially boosting their 

reputation through collusion. A 

good reputation can be built on 
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“Reputation Defender asks sites hosting 
damaging material on you to take it down”

Don’t let cyber-
spite destroy your 
good name 

DAN JONES
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meet online will be familiar to 

one of your friends, or at least a 

friend of a friend. This allows you 

to view the reputations of 

strangers through the lens of 

people you know and trust. 

“When I run into Jane online, I get 

her reputation filtered through 

you as a lens, and if I think highly 

of you, then your opinion of 

Jane matters,” says Broderick. 

“If my network of trusted folk 

don’t think highly of you, then 

your opinion of Jane won’t matter 

as much.” 

But even if you trade honestly 

on auction sites, and your 

Facebook page contains nothing 

but a glowing profile from friends 

and family, your reputation could 

still be marred by disparaging 

comments about you on blogs or 

chatrooms, or embarrassing 

pictures someone has dug up of 

you rolling around drunk while at 

college. You are probably not 

going to get that job or university 

place if a prospective employer 

stumbles across such stuff 

while running a background 

search on you – as recruiters and 

university admissions staff 

frequently do. 

To help, Reputation Defender, 

based in Menlo Park, California, 

monitors what is being said about 

its clients online for a monthly 

fee, and attempts to clean up any 

bad-mouthing it finds. The 

company uses search engine 

optimisation techniques to push 

negative information about 

clients down search engine results 

pages, and raise anything positive. 

It also contacts sites hosting 

damaging material and asks them 

to take it down (see “A damning 

profile bites the dust”).

While many of us are 

becoming more savvy about 

what we chose to reveal about 

ourselves, and the type of pictures 

and videos we post, we may all do 

things we later come to regret. We 

can also find ourselves the 

unwitting target of online abuse. 

At least now there are ways to 

fight back, and to undo some of 

the damage caused by our own 

carelessness, or the malicious 

attacks of others.  ●

sites such as eBay, for instance, by 

“trading”  with a known partner 

who uses a dummy account to 

rate you highly, enabling you to 

lure in unsuspecting buyers in the 

future. This works because a user 

has no idea who is responsible 

for the ratings when they view a 

person’s status on eBay.

TrustPlus, on the other hand, 

lists the usernames of everyone 

who has rated you, and users can 

click through to view each of your 

profiles in turn, to find out how 

these people know you. TrustPlus 

also allows users to build a three-

tier “trust circle” of family and 

close friends, people you know 

well, and people you’re merely 

acquainted with.   

The idea is that the more 

people who sign up and build 

their own trust circles, the greater 

the chance that a stranger you 
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A DAMNING PROFILE BITES THE DUST
When Salima Rahim saw her MySpace 

page, she was first surprised, then 

horrified. Although it contained her 

photo and personal details, she had 

certainly not created the profile,  which 

portrayed her as a sex-obsessed 

maneater. 

Not only did the prospect of family 

members seeing the profile distress 

Rahim, a 35-year-old fashion design 

student living in Los Angeles, but if 

potential employers were to see the 

page it could have had a devastating 

effect on her reputation. 

After several unsuccessful attempts 

to get MySpace to remove the page, 

which Rahim believes was created by 

an ex-boyfriend, she turned to 

Reputation Defender. Within six weeks 

the company had pressed MySpace into 

destroying the damaging profile. 

The episode is far from unique, 

says Michael Fertik, the founder of 

Reputation Defender. “It happens 

all too often. There is little to no 

authentication or verification 

on (social networking) sites to 

ascertain whether the person who is 

signing up is the person he or she 

says they are.”

Yet despite such successes, 

Reputation Defender’s power to rid the 

web of malicious information about 

people is far from absolute. Ironically, 

Michael Fertik is himself the subject of 

some pretty harsh commentary from a 

variety of bloggers, including some 

personal attacks, as well as criticisms 

of his business. 

Little can be done to force these 

sites to take down what they have 

published, as it is not libellous. 
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Technology

SHORTLY after the UK’s Royal Navy 

started using radar, it found to its 

irritation that targets would 

sometimes disappear from screens 

thanks to a quirk of the sea air. 

Now the same phenomenon is 

being used in Australia to set up 

a data link allowing conditions 

on the Great Barrier Reef to be 

monitored remotely. 

Evaporation ducting, as the 

phenomenon is called, allows radio 

signals to travel much further 

than usual. With regular line-of-

sight transmission, the range of 

a ground-based transmitter is 

limited to 30 kilometres or so by 

the Earth’s curvature. Increasing 

the range requires taller 

transmitters, which is why 

microwave antennas are often 

mounted on masts. This would be 

unthinkable on environmentally 

sensitive reefs, though, as would 

fibre-optic cables. 

Evaporation ducting offers 

an alternative: channelling 

microwaves along the surface of 

the ocean and over the horizon. 

The technique works partly 

because humidity above the 

ocean drops off sharply with 

altitude. Microwaves heading 

skywards are refracted down as 

they pass through air of lower 

humidity, while those hitting the 

ocean are reflected upwards. The 

result is that the microwaves end 

up bouncing along the ocean’s 

surface inside a so-called 

evaporation duct. 

“It’s like a waveguide or a 

coaxial cable,” says Trevor Bird 

of CSIRO Information and 

Communication Technologies in 

Sydney. Evaporation ducts can also 

trap radar signals, which is why 

radar images occasionally vanish.

The technique could play 

a critical role in establishing the 

planned Great Barrier Reef Ocean 

Observing System (GBROOS), 

a network of hundreds of sensors 

surrounding seven locations 

across the 350,000-square-

kilometre reef. Researchers hope 

the GBROOS will allow them to 

monitor water temperature, solar 

radiation, salinity, pollution and 

even fish behaviour in real time. 

 Graham Woods of James Cook 

University in Townsville, 

Queensland, who developed the 

system, worked out that the 

optimal transmitter height for 

conditions on the Great Barrier 

Reef is 5 metres, making it possible 

to place antennas on existing 

weather-monitoring towers. 

These are powered by specially 

developed generators that produce 

electricity from both solar and 

wind power. Since July 2007 

a prototype transmitter has been 

sending data from Davies Reef, 

78 kilometres offshore, to the 

Australian Institute of Marine 

Science in Townsville.

Under optimal conditions, 

evaporation ducts are reliable 

enough for a huge amount of data 

to be transmitted. “We’ve shown 

you can send the equivalent of 

10 high-quality, real-time video 

streams at once – and we hope 

to develop systems that allow 

10 times that,” says Woods. 

 The major downside of this 

approach is that changes in 

humidity, wind speed and sea 

conditions can break up the 

evaporation ducts, which is why 

they aren’t used routinely for 

communication. But Woods says 

the prototype link has been at 

least 80 per cent reliable because 

the ducts are relatively stable over 

tropical oceans.

Woods says the system could 

also be used to set up video 

monitoring targeting illegal 

fishing and drug smuggling.  

Rachel Nowak, Melbourne  ●

ONE way to combat global warming is 

by sequestering the carbon dioxide 

belched out by power stations, locking 

it away in buried vaults. A big 

problem, though, is that only about a 

tenth of the gas produced  by burning 

fossil fuels is CO2. Most of the rest is 

nitrogen, which is not a greenhouse 

gas and would needlessly take up 

space in the vault. But separating the 

two gases can be a costly affair.

Now a team led by   Maciej Radosz  

at the University of Wyoming in 

Laramie say they have designed a 

cheap filter that could capture 90 per 

cent or more of the CO2 emitted by 

power stations. “This is a way to 

capture CO2 for about $20 a tonne – 

less than half the cost of current 

methods,” says Radosz.

Most existing ways of separating 

CO2 from nitrogen are not very effective 

at the high temperatures and low 

pressures typical of flue gas. The 

  standard method  requires the gas 

to be compressed or chilled before 

passing it through a membrane or 

solvent that traps CO2 – a complex 

process that costs about $47 per tonne 

of CO2 captured. 

The new filter contains specially 

prepared pieces of carbon about 

the size of a pinhead – much like 

ground-up charcoal. The highly 

porous surface of these grains traps 

and bonds with CO2 from flue gas at 

temperatures of up to 50 °C, while 

allowing the nitrogen to escape. 

Heating the carbon up to 100 °C 

releases the CO2 for storage (Industrial 
& Engineering Chemistry Research, 

DOI: 10.1021/ie0707974). The researchers 

plan to start trials of the filter at 

coal-fired power plants in 2009.

Radosz suggests that the captured 

gas could even be injected into oil 

reservoirs and coal seams. This 

would make the extraction of oil 

and methane more efficient, but 

has not been economically viable 

until now.  Phil McKenna  ●

“Separating nitrogen from 
CO2 when sequestering 
carbon can be costly” 

–Lucky link to mainland–

Carbon grains 
slash the cost 
of storing CO2
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Live video link 
keeps watch 
on Barrier Reef
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 ●
THERE was a time when we thought 

humans were special in so many ways. 

Now we know better. We are not the 

only species that feels emotions, empathises 

with others or abides by a moral code. Neither 

are we the only ones with personalities, 

cultures and the ability to design and use tools. 

Yet we have steadfastly clung to the notion 

that one attribute, at least, makes us unique: 

we alone have the capacity for language. 

Alas, it turns out we are not so special in 

this respect either. Key to the revolutionary 

reassessment of our talent for communication 

is the way we think about language itself. 

Where once it was seen as a monolith, a 

discrete and singular entity, today scientists 

find it is more productive to think of language 

as a suite of abilities. Viewed this way, it 

becomes apparent that the component parts 

of language – everything from gesticulation 

and babbling to meaning and syntax – are 

not as unique as the whole. In fact, a boom 

in research into animal cognition and 

communication has gradually picked off most 

items on the list one by one. 

Take gesture, arguably the starting point 

for language. Until recently it was considered 

uniquely human – but not any more. Mike 

Tomasello of the Max Planck Institute for 

Evolutionary Anthropology in Leipzig, 

Germany, and others have compiled a list of 

gestures observed in monkeys, gibbons, 

www.newscientist.com 24 May 2008 | NewScientist | 29

We humans are not as special as we might like to think. 
Over the past decade, hard scientific fact has steadily chipped 
away at our supposedly unique qualities, revealing many of 
them to be just more sophisticated versions of traits found 
elsewhere in the animal world. The line dividing us from the 
rest of nature has steadily shifted. Now the last stronghold of 
human uniqueness has fallen. Christine Kenneally reports

gorillas, chimpanzees, bonobos and orang-

utans, which reveals that gesticulation plays a 

large role in their communication (Gesture, 

vol 5, p 39). Ape gestures can involve touch, 

vocalising or eye movement, and individuals 

wait until they have another ape’s attention 

before making visual or auditory gestures. If 

their gestures go unacknowledged, they will 

often repeat them or touch the recipient. 

An experiment carried out in 2006 by Erica 

Cartmill and Richard Byrne from the University 

of St Andrews in the UK underscores the 

similarity between the way humans and apes 

use gesture (Current Biology, vol 17, p 1345). 

They got a person to sit on a chair with some 

highly desirable food, such as banana, to one 

side of them, and some bland food, such as 

celery, to the other. The orang-utans, who 

could see the person and the food from their 

enclosures, gestured at their human partners 

to encourage them to push the desirable 

food their way. If the person feigned 

incomprehension and offered the bland food, 

the animals would change their gestures – just 

as humans would in a similar situation. If the 

human seemed to understand while being 

somewhat confused, giving only half the 

preferred food, the apes would repeat and 

exaggerate their gestures – again in exactly 

the same way a human would.

Such findings highlight the fact that the 

gestures of non-human primates are not G
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So you think you’re

unique
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appears that they name themselves. Each 

develops a unique moniker within the first 

year of life and uses it whenever it meets 

another dolphin. Elephants also use sounds in 

a word-like way according to Katy Payne, who, 

before she retired, led the Elephant Listening 

Project at Cornell University’s Bioacoustics 

Research Program. Working with Joyce Poole 

of the Amboseli Elephant Research Project in 

Kenya, Payne began to compile a dictionary of 

sounds produced by individual elephants for 

various purposes, such as greeting a fellow 

member of the clan. Whales have a similarly 

diverse vocal repertoire. This year, Rebecca 

Dunlop from the University of Queensland in 

Australia and colleagues announced that they 

had put together a catalogue of 34 different 

humpback social sounds that remained stable 

over several years and were distinct from the 

whales’ song (The Journal of the Acoustical 
Society of America, vol 112, p 2893).

One of the clearest examples of animals 

making connections between specific sounds 

and meanings was demonstrated by Klaus 

Zuberbühler and Katie Slocombe of the 

University of St Andrews in the UK. They 

noticed that chimps at Edinburgh Zoo 

appeared to make rudimentary references to 

objects by using distinct cries when they came 

across different kinds of food. Highly valued 

foods such as bread would elicit high-pitched 

grunts, less appealing ones, such as an apple, 

got low-pitched grunts. Zuberbühler and 

Slocombe showed not only that chimps could 

make distinctions in the way they vocalised 

about food, but that other chimps understood 

30 | NewScientist | 24 May 2008  www.newscientist.com

merely innate reflexes but are learned, flexible 

and under voluntary control – all characteristics 

that are considered prerequisites for human-

like communication. The fact that we can 

interpret ape gestures also suggests that there 

is a shared evolutionary basis for gesticulation 

in humans and other primates.   The innate 

similarities  were demonstrated by Joanna 

Blake from York University in Toronto, Canada, 

who examined the literature on the gestures 

of human infants aged between 9 and 15 

months and that on gestures by apes of various 

ages. She found that both human babies and 

apes use similar gestures to make requests, 

such as extending a hand to beg for food and 

raising both arms to be picked up and carried. 

Both use their whole hand to point. Infants 

and apes alike make the same gestures of 

protest, pushing someone away or turning 

away themselves while shaking their heads. 

They also emote by stamping their feet, 

flapping their arms and rocking. When they 

want someone to do something, both take 

another individual’s hand and place it on the 

object they want to manipulate. 

As well as gesturing, pre-linguistic infants 

babble, and it turns out they are not alone in 

this either – dolphins, and even songbirds, do 

it too. At about five months babies start to 

make their first speech sounds, which some 

researchers believe contain a random selection 

of all the phonemes humans can produce. But 

as children learn the language of their parents, 

they narrow their sound repertoire to fit the 

model to which they are exposed, producing 

just the sounds of their native language, as 

well as its classic intonation patterns. Indeed, 

they lose their polymath talents so effectively 

that they are ultimately unable to produce 

some sounds – think about the difficulty 

Japanese speakers have pronouncing the 

English “l” and “r”.

Dolphin calves also pass through a babbling 

phase. Laurance Doyle from the SETI Institute 

in Mountain View, California, Brenda McCowan 

from the University of California at Davis and 
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their colleagues analysed the complexity 

of baby dolphin sounds and found it looked 

remarkably like that of babbling infants, in 

that the young dolphins had a much wider 

repertoire of sound than adults. This suggests 

that they practise the sounds of their species, 

much as human babies do, before they begin 

to put them together in the way characteristic 

of mature dolphins of their species (Journal of 
Comparative Psychology, vol 116, p 116).

Of course language is more than mere 

sound – it also has meaning. While the 

traditional, cartoonish version of animal 

communication renders it inchoate, 

unpredictable and involuntary, it has become 

clear that various species are able to give 

meaning to particular sounds by connecting 

them with specific ideas. Dolphins use 

“signature whistles”, so called because it 

Mobile voice boxes
Some time in the six million years since 

we last shared a common ancestor 

with chimps, the position of our larynx 

dropped, creating two tubes of roughly 

equal size, one above and one below 

the larynx. These allow us to make our 

wide range of different vowel and 

consonant sounds. 

For a long time, the descent of the 

larynx was the “smoking gun” of speech 

evolution. However, Tecumseh Fitch at 

the University of St Andrews in the UK 

discovered that the larynx is far more 

mobile than previously thought. He 

found that some animals without a 

permanently descended larynx simply 

pull it into a lower position when they 

vocalise. Dogs do it, and so do goats, 

pigs and monkeys. In addition, Fitch 

found that other animals, including 

lions and koalas, have a permanently 

descended larynx. He concludes that we 

cannot presume the larynx descended 

in humans to facilitate speech.
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what they meant. When played recordings of 

grunts that were produced for a specific food, 

the chimps looked in the place where that 

food was usually found. They also searched 

longer if the cry had signalled a prized type 

of food (Animal Behaviour, vol 72, p 989).

While working in the Budongo Forest in 

Uganda, Slocombe and Zuberbühler 

discovered that wild chimpanzees make 

distinctive noises during fights which other 

individuals can interpret. Victims produce 

screams with a very consistent pitch, while 

the screams of aggressors have a variable pitch 

that falls at the end. Slocombe’s recordings 

reveal that in high-risk situations victims’ 

screams tend to be long and high-pitched, 

whereas in low-risk situations they are shorter 

and lower in pitch. What’s more, she found 

that if a high-ranking individual was nearby 

the victim’s screams were higher-pitched, 

suggesting that they were exaggerating the 

severity of the threat to get more help (DOI: 

10.1073/pnas.0706741104).

What a hoot
Wild chimps also use loud cries known as 

pant hoots to communicate at a distance, and 

careful observation has revealed that these 

too are neither meaningless nor involuntary. 

Pant hoots can last between 3 and 23 seconds 

and have a complex internal structure, 

including an introduction phase of low-pitched 

tones, a build-up phase of panting sounds, 

a climax that might include long wails or 

roars and a let-down phase where pitch and 

volume gradually decline. They are uttered 

in specific situations such as resting, feeding 

and during travel and display, and are often 

used to rally support and keep individuals in 

a group together. 

Pant hoots are learned, and differ between 

individuals and groups (  Animal Behaviour, 

vol 58, p 825 ). While nobody has demonstrated 

that the sounds refer to specific meanings 

as human words do, there does seem to be 

a connection between the kind of call and the 

situation in which it is made. For example, 

pant hoots made while travelling or in 

response to finding a lot of food are more 

likely to have a let-down phase than other 

pant hoots (  Animal Behaviour, vol 70, p 177 ). 

Given that chimpanzees are so closely 
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Orang-utans’ gestural 
communication is 
remarkably similar 
to ours

Not so special either
We like to think we have a truckload of unique traits, but this 
pick of the New Scientist archive suggests otherwise

CULTURE
Art, theatre, literature, music, religion, architecture and 

cuisine – these are the things we generally associate 

with culture. Clearly no other animal has anything 

approaching this level of cultural sophistication. But 

culture at its core is simply the sum of a particular 

group’s characteristic ways of living, learned from 

one another and passed down the generations, and 

other primate species undoubtedly have practices that 

are unique to groups, such as a certain way of greeting 

each other or obtaining food. 

Even more convincing examples of animal cultures 

are found in cetaceans. Killer whales, for example, fall 

into two distinct groups, residents and transients. 

Although both live in the same waters and interbreed, 

they have very different social structures and lifestyles, 

distinct ways of communicating, different tastes in 

food and characteristic hunting techniques – all of 

which parents teach to offspring.

(24 March 2001, p 26) 

MIND-READING
Perhaps the surest sign that an individual has insight 

into the mind of another is the ability to deceive. To 

outwit someone you must understand their desires, 

intentions and motives – exactly the same ability that 

underpins the “theory of mind”. This ability to 

attribute mental states to others was once thought 

unique to humans, emerging suddenly around the 

fifth year of life. But the discovery that babies are 

capable of deception led experts to conclude that 

“mind-reading” skills develop gradually, and fuelled 

debate about whether they might be present in other 

primates. Experiments in the 1990s indicated that 

great apes and some monkeys do understand 

deception, but that their understanding of the minds 

of others is probably implicit, rather than explicit as it 

is in adult humans.

(14 February 1998, p 22)

EMOTIONS
Emotions allow us to bond with others, regulate our 

social interactions and make it possible to behave 

flexibly in different situations. We are not the only 

animals that need to do these things, so why should 

we be the only ones with emotions? There are many 

examples of apparent emotional behaviour in other 

animals. Elephants caring for a crippled herd member 

seem to show empathy. A funeral ritual performed by 

magpies suggests grief. Was it spite that led a male 

baboon called Nick to take revenge on a rival by 

urinating on her? Divers who freed a humpback whale 

caught in a crab line describe its reaction as one of 

gratitude. Then there’s the excited dance chimps 

perform when faced with a waterfall – it looks 

distinctly awe-inspired. These days, few doubt that 

animals have emotions, but whether they feel these 

consciously, as we do, is open to debate.

(26 May 2007, p 42)

TOOL USE
Some chimps use rocks to crack nuts, others fish for 

termites with blades of grass and a gorilla has been 

seen gauging the depth of water with the equivalent 

of a dipstick, but no animal wields tools with quite 

the skill and alacrity of the New Caledonian crow. 

To extract tasty insects from crevices, they craft 

a selection of hooks and long, barbed tapers called 

stepped-cut tools, made by intricately cutting 

a pandanus leaf with their beaks. What’s more, 

experiments in the lab suggest that they understand 

the function of tools and use creativity and planning 

to construct them. 

Nobody is suggesting that toolmaking has common 

origins in humans and crows, but there is a remarkable 

similarity in the ways in which our respective brains 

work. Both are highly lateralised, revealed in the 

observation that most crows are right-beaked – 

cutting pandanus leaves using the right side of their 

beaks. New Caledonian crows may force us to reassess 

the mental abilities of our first toolmaking ancestors.

(17 August 2002, p 44)

MORALITY
A classic study in 1964 found that hungry rhesus 

monkeys would not take food they had been offered 

if doing so meant that another monkey received an 

electric shock. The same is true of rats. Does this 

indicate nascent morality? For decades, we’ve 

preferred to find alternative explanations, but 

recently ethologist Marc Bekoff from the University of 

Colorado at Boulder has championed the view that 

humans are not the only moral species. He argues that 

morality is common in social mammals, and that 

during play they learn the rights and wrongs of social 

interaction, the “moral norms that can then be 

extended to other situations such as sharing food, 

defending resources, grooming and giving care”.

(13 July 2002, p 34)

PERSONALITY
It’s no surprise that animals that live under constant 

threat from predators are extra-cautious while those 

that face fewer risks appear to be more reckless. After 

all, such successful survival strategies would evolve by 

natural selection. But the discovery that individuals 

of the same species, living under the same conditions, 

vary in their degree of boldness or caution is more 

remarkable. In humans we would refer to such 

differences as personality traits. From cowardly 

spiders and reckless salamanders to aggressive 

songbirds and fearless fishes, we are finding that 

many animals are not as characterless as we might 

expect. What’s more, work with animals has led 

to the idea that personality traits evolve to help 

individuals survive in a wider variety of ecological 

niches, and this is influencing the way psychologists 

think about human personality.

(3 June 2001, p 34)   Kate Douglas 
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related to us, some ape experts believe that 

the connection between context and call-type 

could be an evolutionary precursor to the 

human ability to make specific words refer 

to specific things.

The most hotly contested territory in the 

language evolution debate is syntax, the 

grammatical rules we use to combine words 

in a meaningful way. It has long been believed 

that only we are capable of understanding 

and deploying any of the structural devices 

found in human syntax, but in recent years 

Zuberbühler has shown that wild monkeys use 

a rudimentary syntax when they communicate. 

Campbell’s monkeys in the Tai Forest of Ivory 

Coast have an alarm call that warns other 

monkeys of crowned hawk eagles and a 

different call for leopards (see Primal scream). 

They also use a combination cry, in which 

either of the alarm calls is preceded by a boom 

sound. This indicates a lesser threat such as 

the detection of a far-off predator or breaking 

branches    (Animal Behaviour, vol 63, p 293). 

Zuberbühler likens the boom to qualifiers we 

use, such as “maybe” or “kind of”.

The meaning of pyow
Male putty-nosed monkeys also combine two 

basic calls to add meaning to a message. 

Typically, they produce a “pyow” sound in 

various situations – most often as an alarm in 

response to the sighting of a leopard – and they 

make a “hack” sound when they see an eagle. 

Zuberbühler and colleague Kate Arnold 

discovered that these monkeys also make 

a “pyow-hack”, a combination call that means 

something like “let’s go”     (Animal Behaviour, 

vol 72, p 6430). Recently they have shown that 

the various hacks and pyows contain at least 

three types of information: the caller’s identity, 

the threat it has witnessed and whether or not 

it intends to move to avoid the danger. Other 

monkeys are able to extract all this meaning 

from the calls (Current Biology, vol 18, p R189). 

The findings, says Zuberbühler, suggest that 

primates have some naturally occurring 

syntactic abilities, challenging the 

widespread belief that the transition from 

non-combinatorial to combinatorial 

communication was an essential step in 

the evolution of human language.

Other researchers remain sceptical, and 

recent experiments show how difficult it can 

be to determine whether or not animals have 

some grasp of syntax.

A simple grammar may account for some 

structures found in human language, for 

example, a so-called finite-state grammar 

that follows the general rule (AB)n, where one 

syllable A is always followed by another 

syllable B, n times: as in AB, ABAB or ABABAB. 

However, if you want to account for the 

Alarm calls are not 
animal “words”, 
but could be their 
precursor

Primal scream
Alarm calls used to be seen as possible 

“animal words”. Vervet monkeys, for 

example, make three kinds of alarm 

call depending on whether they have 

spotted an eagle, a leopard or a snake. 

Last year, it was revealed that the alarm 

calls of Siberian jays not only identify 

hawks, but can distinguish between 

hawks which are sitting, hunting or 

attacking (Current Biology, DOI: 10.1016/

j.cub.2007.11.069). In fact, many 

species of monkey, bird and even 

prairie dog make distinct alarm calls. 

But what rules these out as “words” is 

that they are genetically pre-

programmed – animals produce them 

even when raised in isolation. The 

prevailing view is that alarm calls are 

less like human language and more 

like laughter or crying, which are 

instinctive and universal responses 

triggered by particular events.

Nevertheless, aspects of the use of 

alarm calls do suggest overlaps with 

the skills we bring to language. For a 

start, even though there is a genetic 

component to alarm calls, animals may 

still have some control over them. 

Monkeys have been seen suppressing 

their calls in situations where making 

a noise might endanger them, for 

example. Then there is the fact that 

the interpretation of alarm calls is 

learned – animals understand what 

each cry means only after they have 

experienced it in a meaningful context. 

In fact, the ability to interpret 

another individual’s utterances is so 

universal that some animals even learn 

to understand alarm calls made by 

other species. Prey animals can use 

such information to avoid predators, 

for example. Christopher Templeton of 

the University of Washington in Seattle 

found that red-breasted nuthatches 

understand and differentiate between 

the alarm calls of black-capped 

chickadees so well that they know 

whether a call signifies a medium or 

high-level threat (Proceedings of the 
National Academy of Sciences, DOI: 

10.1073/pnas.0605183104). Likewise, 

some predators who hear the alarm 

call of their prey often give up the 

hunt – presumably because they know 

they have been spotted.

Finally, the observation that 

monkeys may combine their calls to 

create new meanings shows that 

learning is clearly taking place, but that 

it is “scaffolded onto a predisposition 

to use calls in predetermined ways”, 

says Klaus Zuberbühler of the 

University of St Andrews in the UK.
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Who’s a clever boy?

As well as studying how animals 

communicate with each other, language 

researchers want to know the extent to 

which animals can learn to use human 

language. They have discovered some 

impressive animal linguists.

In 2002, a team at the Max Planck 

Institute for Evolutionary Anthropology 

in Leipzig, Germany, announced that 

a Border collie called Rico had learned the 

meanings of hundreds of words (Science, 

DOI: 10.1126/science.1097859). He could go 

into another room and retrieve an object 

he had been asked for, and was even able 

to do so when asked to retrieve an 

unfamiliar item from a set of objects for 

which he had already learned names. This 

suggests he was associating the unfamiliar 

word with the novel object, and assuming 

that that was what he had been asked for. 

The ability to make inferences is integral to 

the way we use language, but if Rico is able 

to do it, evolution of the general skill 

underpinning it may have preceded 

language by millions of years.

Another renowned communicator was 

an African grey parrot called Alex, studied for 

more than two decades by Irene Pepperberg 

at Brandeis University in Waltham, 

Massachusetts. Alex, who died last year, 

had learned the words for 50 different 

objects, seven colours and five shapes. He 

understood numbers under 10 – though 

could not count in sequence – and grasped 

the idea of “zero”, a concept considered 

particularly sophisticated because it requires 

an understanding of nothingness.

One of the longest-running and most 

productive investigations into the ability of 

animals to understand and use components 

of human language has been with apes. This 

line of research really took off in the early 

1980s, when Sue Savage-Rumbaugh, then at 

Georgia State University in Atlanta, realised 

that chimps are best taught indirectly rather 

than explicitly – just like human toddlers. 

For years she had been trying to teach words 

on a picture keyboard to a bonobo called 

Matata, with limited success. Meanwhile, 

Matata’s son, Kanzi, had observed these 

lessons. When Savage-Rumbaugh finally 

focused on Kanzi, he immediately used the 

picture keyboard, combining symbols to 

communicate what he wanted her to do and 

what he wanted to do next. He had been 

learning language all along.

Over many years, Kanzi and other apes 

have learned to comprehend spoken 

English, coming to understand hundreds 

of single words and longer constructions. 

Using picture keyboards, they participate 

in two, three and four-way conversations 

with humans and one another, about 

objects, intentions, actions and states 

of mind. 

Bonobos can understand sentences that 

contain one verb and three noun phrases – 

“Will you carry the M&Ms to the middle test 

room?” – but have trouble with conjoined 

sentences that require two separate actions. 

They have been known to spontaneously 

combine single words to create new words, 

using “water” and “bird” as “waterbird” for 

a duck, for example. Kanzi in particular is 

able to comprehend hundreds of sentences 

that he has never heard before, such as 

“show me the ball”, “get me the snake 

picture” and “can I tickle your butt?” On one 

occasion, Savage-Rumbaugh told him to 

put water on a carrot, and he promptly 

threw the carrot outdoors. Thinking he had 

misunderstood, she repeated the request. 

In response, Kanzi pointed insistently 

outside. It was raining.

The fact that bonobos can acquire 

language skills equivalent to those of 

a 2½-year-old child shows that having 

a rudimentary language ability is not 

uniquely human – even if having 

a superlative capacity for language is.

Alex the African grey 
parrot had an impressive 
vocabulary and grasp 
of concepts

Some animals go way beyond squawks, woofs and hoots
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most complicated human syntax, you need a 

more expressive construction, called phrase-

structure grammar. This can be captured by 

the basic rule An Bn, where a given number of 

A syllables is followed by the same number of 

B syllables: as in AB, AABB, AAABBB. 

In 2004, Tecumseh Fitch from the 

University of St Andrew’s and Marc Hauser 

from Harvard University tested the ability of 

tamarins – monkeys with whom we last shared 

a common ancestor 45 million years ago – 

to understand these two different types of 

grammar, by playing them recordings of 

sequences of sounds. When the recordings 

mainly followed the (AB)n rule, monkeys 

would react with surprise to sequences that 

violated it, suggesting that they had an 

expectation about how the sounds would be 

arranged. However, they showed no sign that 

they could detect violations of the An Bn 

structural rule. Adult humans, in contrast, 

noticed irregularities in sequences of sounds 

whether they represented a finite-state 

grammar or a phrase-structure grammar 

(Science, vol 303, p 377).

In 2006, Timothy Gentner from the 

University of California, San Diego, and 

colleagues used the same experimental 

approach with starlings. Using natural starling 

sounds and exposing their subjects to many 

more examples than Fitch and Hauser had 

done, the team found that the birds could 

detect violations of both types of grammar 

(Nature, vol 440, p 1204). Gentner’s paper 

received a lot of public attention, and many 

researchers were surprised by the results. 

Some welcomed the findings as proof that 

the syntax underlying human language is 

not a monolithic ability – that the differences 

in our syntactic capabilities and those of 

other animals are quantitative rather than 

qualitative. The experiment was not 

universally accepted, however. Some scientists 

questioned whether the birds were really 

grasping syntax as opposed to just counting 

the strings of As and Bs. Others pointed out that 

the humans in the original experiment might 

also have been counting the experimental 

stimuli – a possibility that Fitch acknowledges.

One reason why Gentner’s results have 

been so hotly contested is that he claimed 

they indicate that starlings are capable of 

understanding recursion – linguistic 

structures that are embedded inside other 

structures of the same type, for example, 

sentences within sentences. That is a bold 

claim, given that Noam Chomsky, Hauser and 

Fitch have argued recursion may not only be 

the central process of syntax, but may also be 

the only component of language that is 

unique to humans. Nevertheless, whether or 

not Gentner’s interpretation is correct, other 

linguists are increasingly questioning that 

special status for recursion. Daniel Everett 

from Illinois State University in Normal has 

claimed that there is no recursion in the 

language of an Amazonian people called the 

  Piraha . Recently the outspoken linguist Derek 

Bickerton from the University of Hawaii in 

Honolulu even suggested that recursion does 

not exist, it is simply an artefact of analysis.

What nobody disputes, though, is that 

human language is a spectacular phenomenon. 

It is hard, for instance, to overestimate the 

intricacy and power of all the syntactic 

strategies that human languages deploy, and 

there remain many complexities of linguistic 

structure that have no apparent analogue in 

the animal world. Similarly, animals may well 

show the ability to understand and even use 

some words, but no other species can deploy 

the sheer number of words that humans do.

Speech also remains remarkable. Philip 

Lieberman from Brown University in Rhode 

Island argues that the athletic precision with 

which we manipulate our mouths and 

tongues in speech is the singularly human 

part of the language suite.

Nevertheless, other animals clearly do 

have greater talents for communication than 

we realised. In particular, the finding that 

primates in the wild use simple structural 

rules, not to mention the fact that many 

different kinds of animals can make use of 

human words (see Who’s a clever boy?, 

page 33), contradicts the idea that creating 

meaning with sound and structure is unique 

to humans. Sure, we are still special, but it is 

a far more graded, qualified kind of special 

than it used to be.  ●

Christine Kenneally is a writer based in New York. 
Her book, The First Word: The search for the origins 
of language, is published by Viking
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What’s left to us?
  ART : Although various primates, and even 

elephants, have charmed the art world with their 

abstract paintings, humans are the only species 

capable of representational drawing.

  COOKING : Terrestrial animals have an innate fear 

of fire but it seems our ancestor Homo erectus 
overcame it to pioneer cooking, perhaps as early as 

1.9 million years ago.

  RELIGION : Belief in a supernatural being is probably 

not attainable by non-human animals, since they 

lack sophisticated imagination and the ability to 

attribute mental states – such as desire, belief and 

knowledge – to other individuals.

  HUMOUR : Chimps, gorillas and even rats laugh but, 

slapstick aside, humour requires language skills 

beyond the reach of non-human animals.

SPORT: All social animals play, but sport is a unique 

kind of play often entailing special equipment, 

complex rules, referees and dedicated spectators. 

Far from being trivial, sport is underpinned by 

many of our most advanced congitive abilities.

>> Go to www.newscientist.com/uniquelyhuman
for more about the origins of morality, culture, personality and emotions, plus video 
clips of animals behaving in ways once thought unique to humans
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Fire & ice
Mars was never like Earth, in fact it’s 
more alien than anyone ever imagined, 
discovers Stuart Clark 

 ●
SINCE the Viking orbiters beamed 

back the first tantalising images of 

water-cut features on Mars in the 

1970s, NASA’s mantra for the Red Planet has 

been simple: “follow the water”. Working out 

when Mars had liquid water on its surface, 

and where that water went, they reason, will 

provide vital clues about whether Mars could 

once have harboured life, and whether life 

could cling on today.

Since then a long line of orbiters, landers 

and rovers have searched the Martian surface 

for signs of where water once flowed. The 

latest,   NASA’s Phoenix lander , is scheduled 
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severely bombarded early in the formation of 

the solar system, and since lava from Mars’s 

volcanoes can cover evidence of 

bombardment, Neukum assumed that areas 

with fewer craters are younger.

Neukum’s analysis found no evidence to 

support the conventional view that Mars lost 

its water once, very slowly over billions of 

years. Instead, it seemed that the water 

disappeared within a billion years of the 

planet’s formation and then reappeared five 

times following major volcanic upheavals. The 

earliest of these mega-eruptions took place 

3.5 billion years ago, with repeat performances 

1.5 billion, 800 million, 200 million and 100 

million years ago.

During these episodes, major releases of 

lava partially resurfaced the planet. This 

sudden outpouring of internal heat thawed 

frozen reserves of underground water and 

drove it upwards to the surface. These events 

may not have lasted more than a few tens of 

thousands of years, but they have left ample 

“warm, wet phase” of Mars, when life might 

have originated, was actually quite short-lived, 

lasting less than a billion years, and was 

followed by a series of extreme conditions 

unlike any experienced on Earth. 

If this is true, Mars’s reputation as a once-

habitable planet that may still harbour 

microscopic life is at stake. A billion years 

might well have been long enough for life to 

emerge – indeed it appeared within that time 

frame on Earth – but the speed with which 

those conditions vanished would have made it 

much more difficult for that early life to truly 

establish itself.

The main evidence for this new view of 

Mars comes from recent observations of the 

planet’s surface. Gerhard Neukum, from the 

Free University of Berlin, Germany, used 

images from the High Resolution Stereo 

Camera on the European Space Agency’s 

Mars Express probe to date the Martian 

surface, using the number of craters present 

as a yardstick. Since planets were most 

to reach the surface of Mars on 25 May. If all 

goes well, it could be the first lander to 

actually hold Martian water in its robotic 

hands, and will answer some long-standing 

questions about the planet’s hydrological 

history. 

According to the conventional view, from 

soon after its formation about 4.5 billion years 

ago until 2 to 2.5 billion years ago, Mars was a 

watery world like Earth, with luxuriant seas, 

perhaps even an ocean, that might have 

supported life. These large bodies of water 

were gradually lost through climate change, 

caused by a decline in volcanic activity and the 

whittling away of the planet’s atmosphere by 

radiation from the sun. Some water remained 

frozen in the polar caps, but most drained 

downwards into the rocks and froze.

While there can be no mistaking that water 

did exist on Mars in large quantities, as new 

information from Mars’s many probes and 

landers comes in, it is looking increasing likely 

that this simple tale isn’t true. Instead, the 
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Formed by floods and 
later sculpted by ice, Kasei 
Valles is one of the biggest 
outflow channels on Mars 

 “At stake is Mars’s reputation as 
a once-habitable planet that may 
still harbour microscopic life today”
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This much they expected. But there were 

some surprises too. The model predicted 

that as the planet tipped onto its side, ice 

would accumulate on the sides of the great 

volcanoes that straddle the equator. This 

was particularly exciting because images 

from Mars Express, showing what looked like 

glaciated features on these volcanoes, had 

previously stumped planetary scientists.

What’s more, the model predicted similar 

features in the Hellas Basin, the largest impact 

crater on Mars. Here too, scientists were 

seeing puzzling evidence for glacial erosion 

where they least expected it.

Between Neukum’s volcanic episodes and 

Forget’s tipping of the rotation axis, it is 

starting to look as if the story of Martian water 

is more complicated than anyone thought, 

with a climate driven by factors totally alien to 

those experienced on Earth. “We are certainly 

seeing more than wet Mars followed by dry 

Mars,” says Forget.

There are plenty of mysteries left to 

evidence of water on the surface of the planet 

in the form of outflow channels, river beds 

and even shorelines. “We see evidence for 

these episodes everywhere on Mars,” says 

Neukum. 

This violent past may not be the only secret 

Mars has been hiding. Other researchers have 

found that a quirk in Mars’s behaviour might 

be crucial to understanding the current 

distribution of water ice on the planet. The 

quirk is this: Mars wobbles.

Tipping point
In fact, to say it wobbles is an understatement: 

the entire planet can virtually fall over. This is 

because the planet sits right where the 

gravitational pull of Jupiter can exert enough 

influence to tip it over and stand it back up 

again. Mars is pulled onto its side this way 

every 10 million years or so. Computer 

simulations of the gravitational interplay 

between Mars and Jupiter suggest that this 

tipping over must have happened many times 

in the past, but until recently no one had 

considered what effect it would have on the 

distribution of water. François Forget, a Mars 

climatologist from Pierre and Marie Curie 

University in Paris, France, decided to find out. 

He had already developed a climate model of 

Mars for the present day, and wondered what 

would happen if he tweaked the obliquity – 

the amount of tilt in the planet’s axis of 

rotation – to represent Mars at an earlier stage 

in its history.

Perhaps unsurprisingly, the simulation 

showed that as the planet tipped, and more 

sunlight struck the polar regions, the ice 

caps became unstable. In the northern 

hemisphere, ice began to sublime into the 

atmosphere and the resulting vapour moved 

towards the cooler regions of the planet, 

which were now on the equator (see Diagram, 

above). When Mars stood up again, the ice 

returned through the atmosphere to settle 

back at the poles.
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solve. A major stumbling block is reconciling 

the amount of water that used to exist on 

the planet with the amount left today. 

Geological features in the outflow channels, 

such as erosion patterns that date to between 

2.5 and 3 billion years ago, have led planetary 

scientists to estimate that the volume 

of water that flowed through them was 

enough to cover the planet to a depth of 

500 to 1000 metres.

Yet when the Mars Advanced Radar for 

Subsurface and Ionospheric Sounding 

(MARSIS) instrument on Mars Express 

surveyed the south polar region, it revealed 

that a planet-wide ocean created by melting 

the water locked in the ice cap here would be 

just 11 metres deep. The north polar cap 

probably holds a similar amount of water.

So what happened to the rest?

The most popular explanation involves 

Mars’s water coming under a two-pronged 

attack. Solar ultraviolet radiation would have 

broken up some of the water molecules in the 

Martian atmosphere: the atoms of hydrogen 

escaped into space, whilst the heavier oxygen 

atoms sank to the surface and oxidised the 

rocks there, turning them red. At the same 

time, the constant stream of electrically 

charged particles from the sun gradually 

stripped away the Martian atmosphere, 

including its water vapour, by knocking 
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individual atoms and molecules into space.

But not everyone is convinced that this can 

account for all the water that was lost. Stephen 

Clifford, a planetary scientist from the Lunar 

and Planetary Institute in Houston, Texas, 

thinks that these processes are nowhere near 

efficient enough to strip Mars of its water. He 

estimates that over the past 4 billion years, 

enough water has been lost in this way to cover 

Mars to a depth of just 100 metres, amounting 

to a fifth at most of what is estimated to have 

existed on the planet. “If most of the water has 

disappeared into space, it is by processes that 

we can’t yet identify,” he says.

Clifford believes that the water went not 

up, but down. He is a leading proponent of the 

idea that the water is lurking beneath the 

planet’s surface, probably as permafrost or in 

giant ice-capped aquifers. As recently as 2005, 

many planetary scientists were taking it 

almost for granted that just such a large-scale 

underground reservoir network existed on 

Mars. Various observations from NASA 

spacecraft, including Mars Global Surveyor 

and Mars Odyssey, seemed to back this up. In 

2002, patterns in gullies seen from orbit made 

it look as if water was leaking onto the surface, 

although some researchers now point out that 

these may have been caused by dust 

avalanches.

Then there were the observations from the 

neutron detector instrument aboard the Mars 

Odyssey orbiter, which spots neutrons 

emitted when water molecules buried up to 

1 metre deep are struck by cosmic rays. It 

showed large permafrost ice fields perhaps 

just a few centimetres beneath the surface in 

the northern plains. It seemed inevitable that 

underground lakes of ice or even liquid water 

lay waiting to be discovered, and the 

instrument that was going to do it was 

MARSIS. Designed to probe more than a 

kilometre beneath the surface of Mars, its 

radar beams would bounce back from the 

boundaries between alternating layers of rock 

and water to build up a map of this network of 

underground lakes.

But so far, MARSIS has found no evidence 

of large quantities of ice hidden underground. 

“We have no confirmed detections yet,” says 

Roberto Orosei of the Institute of Space 

Astrophysics and Cosmic Physics in Rome, 

Italy. He points out that the analysis is 

ongoing and that the water might still be 

there, but deeper than MARSIS can penetrate.

Forget’s work might throw another 

spanner in the works for the underground 

aquifer theory. In his simulations, when Mars 

rights itself following a period of high 

obliquity and the sublimed ice moves back to 

the poles, some of it tends to fall back to the 

ground in the mid-latitudes, around 60 

degrees from the equator. This was exactly 

where the Mars Odyssey neutron detector 

showed large quantities of ice in 2002. This 

suggests that if large quantities of water are 

being moved around Mars, it could be via the 

atmosphere rather than an interconnected 

network of underground lakes.

It’s a controversial notion. “There isn’t 

much water in the atmosphere of Mars 

presently, so you have to be sceptical about 

this idea,” says Peter Smith of the University 

of Arizona’s Lunar and Planetary Laboratory in 

Tucson, and principal investigator of Phoenix, 

NASA’s next Mars lander. Instead, he still 

favours the idea that vast quantities of water 

passing through the outflow channels could 

have supplied the northern plains with their 

quota of ice.

Phoenix could settle the matter. It is going 

to land smack bang in the ice fields of the 

north, found by Mars Odyssey. Once there, it 

will begin digging down to around 1 metre in 

its search for ice.

If it succeeds, Phoenix will be able to 

measure the ratio of hydrogen to its isotope 

deuterium in the water molecules. It will also 

perform the same measurement for the water 

vapour in the atmosphere. The result could 

prove decisive because, if the ice plains were 

built by the atmospheric transportation of 

water vapour, then these ratios will match. 

If however, the ice in the plains was deposited 

billions of years ago by the outflow channels, 

then it will have a very different isotope ratio, 

dating from a time before the erosion of the 

planet’s atmosphere. Either way, the result 

will confirm that Mars has a complex history 

all of its own, marking it out as distinctly 

different from our world, and all the more 

interesting because of it.

And the excitement may not be over yet. 

Tempting as it is to think that Mars has 

ossified into a perpetually desolate state, 

Neukum does not rule out the possibility of a 

new volcanic episode. “The interior of the 

planet is not cold. The planet could become 

active again,” he says.

If he is right, rising magma will thaw any 

hidden water and drive it to the surface once 

again. When this tremendous event might 

happen, no one knows. It is highly unlikely to 

be in our lifetimes or those of our children or 

grandchildren. Nevertheless, the chance 

remains that future planetary scientists may 

see with their own eyes the lakes and seas that 

today’s researchers can only dream about.  ●

Stuart Clark (www.stuartclark.com) is a science 
journalist based in the UK. His latest book, Deep 
Space, is published by Quercus

Terby Crater, in Mars’s 
southern hemisphere is 
full of water features. So 
where did the water go?
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Randomised controlled trials have become 

the norm in testing medical treatments over 

the past 50 years. Half the patients in a trial 

get a new therapy, and half get a conventional 

one or placebo – the control group. Patients 

are randomly assigned to each group to 

ensure any difference in outcomes reflects 

differences in the effectiveness of the 

treatments, not differences between patients. 

Once a therapy’s effectiveness is 

established, its cost-effectiveness can be 

compared with the alternatives. “It’s really 

a step towards a rational society and a 

fulfilment of the 18th-century Enlightenment, 

but it’s just taken root in a professional culture 

of medicine much more firmly than it has in 

social policy,” says Sherman.

Assessing social policies using randomised 

controlled trials did start to take off in the US 

from the 1960s to 1980s. But the practice has 

basing policies on hard evidence rather than 

on assumptions or ideology. Yet this seldom 

happens. Even when policies are tested before 

being rolled out to an entire area or country, 

the methods used to evaluate their 

effectiveness are often worse than useless.

But now more and more researchers are 

calling for social strategies to be assessed by 

the gold standard for establishing the 

effectiveness of any intervention: randomised 

controlled trials, long used to find out if new 

drugs are effective and acceptably safe.

“Relative to where we’ve got to in medicine, 

it’s a disaster,” says Lawrence Sherman, a 

criminologist at the University of Cambridge 

and the Jerry Lee Center of Criminology at the 

University of Pennsylvania, Philadelphia. 

“Anything involving the treatment of people 

from education to social services and crime 

prevention is mostly terra incognita.”

 ●
SOME measures are just plain 

common sense. If drug use is rife in 

prisons, deter offenders with random 

drug tests. If teenagers are straying into 

delinquency, give them a taste of what prison 

life is like to shock them into cleaning up their 

acts. And since newly qualified drivers cause 

many deaths and injuries, all children should 

be taught how to drive responsibly at school.

Policies like these are bound to make a 

difference, aren’t they? Well, yes, but perhaps 

not quite in the way you might imagine. All 

are examples of bright ideas that have 

backfired in the real world. Delinquents given 

tours of prison are usually more likely to 

reoffend. Random drug tests seem to increase 

heroin use.

In the 21st century, you might expect 

governments to be pragmatic about achieving 

their aims, to do what works. This means 

Science
 rules OK!
Why do we still run societies in such a crazy way? 
Hazel Muir explores the rational alternative
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declined, partly because policy makers 

became disenchanted when the trials did not 

endorse their brainwaves, according to Sheila 

Bird, a statistician at the Medical Research 

Council Biostatistics Unit in Cambridge, UK.

In some cases at least, this may have been 

because the trials were so small that any 

differences between the treatment and 

control groups were due to chance. In 

medicine, too, many early drug trials were 

too small to produce conclusive results.

For example, say you want to give smokers 

free nicotine patches because your 

groundwork suggests this might mean in 

five years’ time 40 per cent rather than 30 per 

cent of them will have stopped smoking. A 

randomised trial to assess this effect would 

have to assign at least 800 people to either 

free patches or none to make sure that the 

trial has a good chance, about 8 chances 

in 10, of detecting that improvement.

The fact that randomised trials have to be 

large to produce reliable results has led to the 

common misperception that they are always 

laborious, slow and expensive. Because 

politicians are keen to look confident and 

decisive, they instead tend to prefer simple 

evaluations of policies that are “doomed to 

success”, according to Laurence Moore, a 

social scientist at Cardiff University, UK.

“They’re almost designed to show that 

the idea is a good idea,” he says. “It’s well 

intentioned, but politicians are not open to 

the idea that a rigorous evaluation might help 

them get things better. Rigorous evaluations 

are perceived as threatening rather than 

supportive of better policy.”

The upshot is that many policies are rolled 

out across entire countries without credible 

evidence that they do any good. Bird gives the 

example of drug treatment and testing orders 

in the UK, which began in 1999 as an 

alternative to prison sentences for drug-

addicted criminals. Because addicts often steal 

to feed their heroin habit, the idea is that 

getting them off drugs will reduce crime.

The treatment orders, lasting up to three 

years, oblige offenders to attend rehab, as well 

as having regular drug tests and reviews. But 

the evidence base for the orders is “vacuous”, 

Bird says. Small pilot studies compared the 

reoffending rate for addicts treated in the 

community to the average for all released 

prisoners, rather than the reoffending rates 

for prisoners who were addicts.

“It is very remiss that we do not have a solid 

evidence base. If we knew how much these 

orders could reduce reoffending rates, judges 

might see them as a win-win situation,” says 

Bird. “If that is not the case and the orders 
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make a difference.” Running trials is wasteful 

unless there is good reason to think an 

intervention is likely to work.

There is another barrier to evidence-based 

policy – just because the evidence is there 

does not compel anyone to use it.  School 

driving lessons, Scared Straight programmes 

and many other policies continue despite 

solid evidence that they do not work. “What’s 

not there is the automatic transfer of 

knowledge to practice,” says Sherman. He 

points out that we have known since the 1850s 

that doctors can save lives by washing their 

hands more, yet in intensive care units the 

failure of doctors to wash their hands is still a 

major cause of death. 

“Why would we expect elected officials 

to immediately change policy based on 

randomised trial research if we can’t get 

doctors to wash their hands?” Sherman 

believes that policy documents, and 

journalists, should be clearer about the 

quality of evidence for new policies to help the 

good ones make their mark.

Researchers and policy makers also need to 

talk to each other. “There are people in ivory 

towers doing lots of trials of hopeless 

interventions and then there are people in the 

real world actually trying to tackle the social 

realities of health inequalities – there’s a 

complete disjunction between the two,” 

Moore says. He adds that because policy 

makers were involved in his peer-led anti-

smoking trials, the successful intervention got 

the go-ahead to be rolled out to all schools in 

Wales even before the results were published.

Another barrier to evidence-based policy 

can be stubborn ideology, according to 

opponents of controversial abstinence-only 

sex education programmes that have 

consumed almost $1.7 billion of federal 

and state funding in the US since 1996. In 

addition, a third of US aid for HIV prevention 

programmes in the developing world must be 

spent on   programmes promoting abstinence  

instead of contraceptives.

Among other requirements, the 

programmes must teach “that sexual activity 

outside of the context of marriage is likely to 

have harmful psychological and physical 

effects”.   A 2004 report  commissioned by 

a Democratic congressman concluded that 

four-fifths of the curricula contained false 

or misleading information, such as hugely 

exaggerating the risk of pregnancy or HIV 

transmission when condoms are used. 

“The origin of this programme was not 

in science or research by any means, but in 

an ultra-conservative, ultra-religious 

ideology,” says James Wagoner, president 

of Advocates for Youth, a non-profit 

organisation in Washington DC that 

champions informed decision-making about 

rigorous trials as meticulously controlled 

experiments that are difficult to apply in the 

real world, Moore says. They might say it’s 

impossible to do a controlled trial of a new 

teaching method, for instance, because no 

two teachers are the same and classrooms 

have different mixes of abilities, so you can’t 

standardise the experiment.

Stubborn ideology
In fact, it’s perfectly possible to do large 

  “cluster” randomised trials  that overcome this 

problem by comparing groups rather than 

individuals. For instance, pupils taught by the 

same teacher should be grouped together 

when evaluating different teaching methods. 

Moore’s team has used a cluster trial to test 

an anti-smoking project that cunningly 

exploits peer pressure, for instance. More 

than 10,000 pupils aged 12 to 13 in 59 English 

and Welsh schools took part. 

In half the schools, researchers polled all 

the pupils to identify the most influential 

ones in their year. Typically, the top-scoring 

30 pupils from each school were then invited 

to a two-day training course about the 

harmful effects of smoking and how they 

could encourage their friends not to take it 

up. Moore’s team found that pupils in these 

schools were 25 per cent less likely, on average, 

to start smoking over the following two years 

than those in schools where pupils only had 

conventional anti-smoking lessons 

( The Lancet, vol 317, p 1595).

This is not to say that randomised 

controlled trials are always appropriate. 

“There are evangelists for trials who basically 

say that everything should be trialled,” Moore 

says. “But the majority of published trials in 

the area of health behaviour change have been 

done on interventions that are never going to 

don’t work well, we need to find out why.”

Another barrier to rigorous trials is that 

social policies are sometimes assumed to be 

incapable of doing any harm. Take the case of 

mandatory drug testing in UK prisons, which 

began in 1995 and still operates in England 

and Wales. Prisoners are selected at random 

to give a urine sample that is tested for illegal 

drugs. Punishments for a positive test have 

included extra days added to a sentence, or 

loss of prison earnings.

But a 1995 pilot study in eight prisons rang 

alarm bells: the number of positive tests for 

opiates or tranquillisers shot up from 4.1 to 

7.4 per cent during the study (  BMJ, vol 312, 

p 1411 ). The thinking is that some prisoners 

switched from cannabis to heroin because 

cannabis use can be detected in urine for up 

to three weeks afterwards, while heroin use 

is detectable only for two or three days. “There 

was a very clear case that it might cause harm 

and that it was setting up new markets for 

heroin inside the prisons,” says Bird.

Likewise, teaching schoolchildren to drive 

responsibly is backfiring.   A 2001 study  

reviewed large randomised trials in the US, 

Australia and New Zealand and showed there 

was no evidence that school-based driving 

lessons reduced road crashes. If anything, 

more teens had accidents because they passed 

their driving tests earlier. And since the 1970s, 

“Scared Straight” programmes in the US have 

tried to shock delinquent youths into 

mending their ways by giving them tours of 

prisons and discussions with remorseful 

“lifers”. But   randomised trials  show that these 

programmes do more harm than good.

Such policy disasters keep occurring partly 

because the very people who ought to be 

pushing for proper trials before policies are 

widely implemented often oppose them. 

Many social scientists wrongly think of 
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sexual behaviour. “You could almost see the 

abstinence-only movement as the sexual 

health equivalent of creationism.”

Several studies, including a Congress-

funded randomised controlled trial involving 

more than 2000 teenagers, showed the 

abstinence-only programmes were   no more 

likely  than conventional sex education to 

prevent or delay teenagers having sex, or 

reduce their number of sexual partners. Yet 

Congress continues to fund the programmes. 

  Peer-reviewed studies  of more than a dozen 

well-considered programmes for scientific sex 

education show these programmes can both 

make teenagers delay having sex and increase 

contraceptive use if they do have sex: “But 

how many of these would be eligible for 

federal funding? Zero,” Wagoner says.

Wagoner is optimistic, however, that the 

abstinence-only programmes will wane now 

that a growing number of states are rejecting 

the federal funds. “We’re now up to 16 states 

that have slapped a return-to-sender on these 

programmes,” he says. “That’s unparalleled – 

it’s a rarity that states refuse federal dollars. 

I think there’s a climate in the country now 

that is much more inclined to move forward 

and jettison this kind of nonsense.”

Everyone agrees that the appetite for 

evidence-based policy is growing. In the UK, 

the Economic and Social Research Council 

is working with several government 

departments to create a policy trials service  

over the next three years. It aims to boost the 

quality and impact of policy evaluation. “That 

is suggesting there is a demand to do more 

trials, and there will be a unit in the UK that 

can make sure that when trials are done, 

they’re done well,” says Moore.

Criminology now has a whole sub-field 

devoted to randomised experiments, along 

with a dedicated journal, the   Journal of 
Experimental Criminology , which has been 

going since 2005. Networking is improving 

too. Sherman is encouraged that senior police 

officers from the UK, US, India, Sweden and 

Australia will join researchers this summer at 

a conference in Cambridge, UK, on evidence-

based policing. “You wouldn’t have even 

imagined this ten years ago,” he says.

Randomised controlled trials are finding 

solid evidence for the benefits of what’s called 

“restorative justice”, in which criminals meet 

their victims and discuss the impact of their 

crime. With his colleague Heather Strang, 

Sherman   has reviewed  many rigorous trials 

of restorative justice in North America, the 

UK, Australia and New Zealand and shown 

that with certain exceptions, it reduces repeat 

offending rates for violent criminals. It helps 

victims too, reducing symptoms of post-

traumatic stress disorder in victims of violent 

crime by 40 per cent in one study in London.

“Restorative justice can work, but more 

research is needed to specify the conditions 

under which it works best,” says Sherman. 

“Soon there will be an extremely robust 

body of evidence about restorative justice – 

not answering all our questions, but 

demonstrating that it’s possible to take an 

innovation like restorative justice and subject 

it to rigorous research and improvement 

before just plunging right into it.”

Bird says we not only need more 

randomised trials, we need much bigger ones. 

“My intention for the criminal justice system 

in the 21st century is that it shouldn’t be 

making the errors we once made in medicine 

by doing small randomised studies. We should 

jump into the right ballpark to start with,” she 

says. “It took 50 years for medicine to get it 

right. Let’s have criminal justice get things 

right from day one.”

Social scientists and policy makers alike 

should recognise that large randomised trials 

are not necessarily expensive in an era when 

so much data about people is stored on 

computers anyway, Moore points out. For 

instance, it would cost next to nothing to 

arrange a huge randomised trial of classes 

teaching good-parenting skills in any country 

where databases routinely record children’s 

school exam results, teen pregnancies and any 

later criminal convictions.

In any case, while rigorous trials might 

sometimes be costly, the alternative is worse. 

Blindly rolling out policies that might silently 

fuel crime, ill-health or social inequality has 

got to be more expensive in the long run.  ●
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Interview

Bring on the 
solar revolution

You are not a physicist or an engineer, so how did 

you get involved in solar energy?

It was in 1986. I was the spokesman on nuclear 

disarmament for the Social Democrats in the 

German parliament. This was at the time of 

Ronald Reagan’s Star Wars, the Strategic 

Defense Initiative or SDI. I wrote a book called 

The Liberation from the Bomb, a strategy for 

global nuclear disarmament. That included 

ending our dependence on nuclear energy, so 

I had to think about energy alternatives. 

I had not read a single book on renewable 

energy. I just did my own thinking and I wrote 

a chapter suggesting a new SDI, the Solar 

Development Initiative.

So you began with political objectives?

Yes. But while my book got good reviews, 

the main criticisms were about my solar 

proposals. The experts said I should stick 

to things I understood. So I made myself an 

expert, and my gut feelings were right. A large 

proportion of Germany’s electricity could be 

generated from the sun, and the barriers to 

achieving this are political, not economic or 

technological. 

What did you do about it?

Ten years ago, I called for a programme 

to install   solar panels  on 100,000 roofs 

in Germany, so that we could have mass 

production as soon as possible. I wanted 

it in my party’s programme in the 1998 

elections. Even Greenpeace said my plan was 

unrealistic, and my colleagues asked why we 

should be more radical than Greenpeace. But 

I persuaded them, and the programme was 

implemented within four years. In 2000, with 

colleagues, I launched the Renewable Energy 

Sources act, which ensures that independent 

producers generating excess  electricity can 

sell it to the grid at a guaranteed price. Now 

renewables account for nearly 15 per cent of 

electricity generated in Germany.

You are very critical of the Kyoto protocol. Why?

The protocol starts from the premise that 

the solutions to climate change will be an 

economic burden. So it is all about how we 

share this burden. But it is not an economic 

burden; it is a new economic opportunity. 

So I don’t accept the idea of issuing emission 

rights that can be traded. It is like giving rights 

to trade in drugs, and saying drug dealers can 

buy and sell those rights. 

But you can’t make all carbon dioxide emissions 

illegal, can you?

No. But this is an ethical question. It is 

not normal in civilised societies to dump 

household waste in the street. You pay 

for it to be taken away. But with energy 

emissions we are allowed to dump our 

waste in the atmosphere. 

I was the only person to vote against the 

  emissions trading  law in the Bundestag [the 

German parliament]. I said that it goes against 

all our experience on how technological 

revolutions happen. Of all the technological 

revolutions in the last 200 years, which of 

them happened because of an international 

treaty? Not one. They happened because they 

were accepted as important, superior and 

necessary for the future. 

What technologies should be part of that 

revolution? You pushed through tax exemptions 

for biofuels in Germany, but many people are now 

having second thoughts.

Biofuels are a delicate problem. It is a mistake 

simply to replace fossil fuels with biofuels 

without ensuring the sustainability of the 

agricultural system that produces them. 

Is there enough land to supply both food and 

energy?

Yes, but it all depends on how things are done. 

It is a great mistake to think about growing 

biofuels only from the few plants that provide 

food. You couldn’t go about it in a worse way 

than trying to turn corn into ethanol, as the 

US is doing. 

The first step should be to make use of 

residues from food production. Ninety per 

cent of the biomass, like straw, is not used 

for food. Refining it to make biofuels would 

“I see that renewables 
can provide 100 per 
cent of our energy”

We have heard all about Al Gore’s inconvenient truths on climate change. Now comes 
an extremely convenient truth from his German counterpart. Social Democrat MP 
Hermann Scheer, who has been dubbed more revolutionary than Greenpeace, says 
the great unspoken truth is how painless it will be to convert the world to renewable 
energy, especially solar power. So much so that the Kyoto protocol is a waste of time 
that makes what is easy and cheap seem hard and expensive. The sun king tells 
Fred Pearce we are as close to the solar revolution now as we were, a decade or so 
ago, to the cellphone revolution

Photography: Dominik Butzmann
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provide a second income for farmers, and the 

waste from biorefineries, like ash, could be 

used to replace chemical fertilisers. In this 

integrated system, biofuels would be the basis 

for organic agriculture and there would be no 

competition for land between food and fuel.

Don’t these changes in energy technology require 

changes in the way our society is organised?

To take advantage of this integrated system, 

we have to have localised energy production, 

near the farms. Solar and wind power is 

also best provided locally. This is completely 

different from the fossil fuel energy 

system, where production and consumption 

are separate – often on opposite sides 

of the world – and you need a huge 

amount of infrastructure to link them up. 

The German government is talking about sticking 

with fossil fuels like coal, but capturing and 

burying the emissions. Isn’t this a practical low-

carbon solution?

 I believe it is a fake. Carbon capture is 

technologically but not economically feasible. 

It reduces energy efficiency, because of the 

energy needed to capture the carbon dioxide 

and run the extra infrastructure. And at the 

end, you still have the problem of making 

sure the carbon stays safely in storage for 

thousands of years. It is like the problem with 

nuclear waste, possibly even worse. 

Today, this idea is being used as a 

justification for building new coal-fired 

power stations, with the promise that in 

maybe 15 years the carbon could be captured. 

These promises won’t be fulfilled. In any case, 

carbon capture would cost much more than 

renewables, so why bother?

People talk about introducing a low-carbon 

economy. I don’t like that term. It is a way to 

smuggle in nuclear power generation and 

carbon capture. We should talk instead about 

a renewable energy economy. There is plenty 

of renewable energy for all our needs. 

Many environmentalists are pessimists and don’t 

believe in technical fixes. But you are a real 

techno-optimist.

Yes, because I see the opportunities for 

renewables. I see that they can provide 100 per 

cent of our energy, and they can be introduced 

very fast. All the great technological 

revolutions happen much more quickly than 

even the experts and enthusiasts guess. 

The forecasts for the spread of cellphones and 

IT were all overtaken by the reality. The 

renewables revolution will be the same. 

The IT and mobile phone revolutions 

were also the first technological revolutions 

in modern times that were not about 

centralising power. They were about 

decentralising. And this will happen to energy 

from renewables. The big old-fashioned power 

stations and long supply chains will be 

replaced by local supplies for local markets. 

This is changing the tide of history.

How is your house powered?

By a solar panel. My roof produces more 

power than I need myself.   ●
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Born in 1944, Hermann Scheer studied economics and social 

science, becoming involved in revolutionary student politics 

at the University of Heidelberg where he was president of 

the student parliament. He taught economics at the 

Technical University in Stuttgart before becoming a systems 

analyst at the German Nuclear Research Centre . In 1980 

he was elected as a member of parliament, and has 

remained an MP ever since. He is president of the   European 

Association for Renewable Energy , and chairman of the 

  World Council for Renewable Energy , both of which he 

founded. His books include   The Solar Economy  (Earthscan, 

2002) and   Energy Autonomy  (Earthscan, 2006)
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Lauhakangas, a Finnish physicist 

and beluga researcher; and 

eccentrics like   Jim Nollman , who 

similarly try to connect with other 

species through music. 

Inter-species communication 

is an intriguing area of research, 

and it makes sense that music 

might be the right channel for 

it. Only recently have scientists 

discovered that whales have 

culture: like human music, whale 

song changes over time, and 

different groups sing different 

songs. Sometimes one group’s 

song becomes popular and is 

picked up by another.

Rothenberg is passionate and 

sincere, and there is something 

glorious about his quest. But the 

results of his inter-species jam 

sessions are virtually nil. Though 

he ventures into the waves many 

times to play his clarinet to the 

enormous creatures, not once 

does he hear anything that can 

definitively be called a response. 

Rothenberg chafes at the 

constraints of the scientific 

method, and too often caricatures 

scientists as afraid to get “too 

personal and artistic”. To his 

credit, he honestly reports 

scientists’ criticism of his 

mission. The problem is that the 

scientists are wholly convincing, 

including the New Zealand 

engineer who thinks Rothenberg 

should stay away from the whales. 

“The only reason to fuck with 

something is if you have a well-

worked-out hypothesis, and a 

good measurement technique,” 

he says. In contrast, those who 

endorse Rothenberg’s project 

include a researcher who creates 

electrical field machines to “cure” 

cancer, and a boatload of seekers 

who want to get so close to their 

beloved whales that they flout the 

laws designed to protect them.  ●

Christine Kenneally is a freelance 
journalist and author of The First Word 
(Viking, 2007)

Now   David Rothenberg  wants 

“to bring whale song back into the 

human world again”. In   Thousand 
Mile Song , Rothenberg, a musician 

and professor of philosophy at 

the   New Jersey Institute of 

Technology  in Newark, explores 

whale/human interactions, 

bringing together hard science 

and folk history in a sometimes 

exhilarating, sometimes 

incongruent  mix. The book, 

which comes with a CD of whale/

human musical arrangements, 

is both a plea for improved 

conservation and a kind of 

cetacean musicology. Primarily, 

though, it’s an account of 

Rothenberg’s personal quest 

to jam with whales.

Rothenberg travels the 

world to meet a diverse cast of 

characters from whom he seeks 

help with his mission. Among 

them are prominent whale 

researcher   Chris Clark  of Cornell 

University; the fascinating Rauno 

Thousand Mile Song: Whale music in a sea 
of sound by David Rothenberg 
Basic Books, $27.50, ISBN 9780465071289

“MY GOD, it repeats!” Scott McVay 

was gazing at sonograms of whale 

sound spread across his living 

room floor. It was 1967, and 

researcher McVay and his wife 

were the first to realise that the 

humpback’s vocalisation is not 

random, but highly structured, 

built of smaller and larger 

segments that repeat again 

and again, like a song.

McVay and fellow researcher 

  Roger Payne  published the 

findings in a 1971   Science paper . 

A year earlier, they had released   an 

album  of the recordings. Entitled 

Songs of the Humpback Whale, it 

sold more than 30 million copies, 

sparking a widespread interest 

in whales and inspiring early 

conservation efforts. A review 

in Rolling Stone began, “This is 

a good record, dig?” 

STILL NOT ON THE 
SAME HYMN SHEET
A musician sets out his attempts to communicate with 
whales using a clarinet. But is this science or is he just 
annoying them, asks Christine Kenneally
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“Is music the channel 
for inter-species 
communication?”
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Review Bookends

Move over, Indy
Fortune & Glory 
by Douglas Palmer, Nicholas James 
and Giles Sparrow, David & Charles, 
£12.99, ISBN 9780715329597 
Reviewed by Nick Saunders 

ADVENTURE, 

treasure, ancient 

cities and gory 

deaths epitomise 

the world of 

Hollywood’s 

flamboyant 

archaeologist, Indiana Jones. 

With  Indy’s return imminent, 

Fortune & Glory speeds us 

through centuries of spectacular 

discoveries, comparing fantasy 

with fact. We follow Frederick 

Catherwood and John Lloyd 

 Stephens as they discover Mayan 

cities in 1839, while Leonard 

Woolley unearths the remains 

of 69 women who drank poison 

for their king at Ur. Times were 

different then, and so were 

archaeologists. They shine more 

brightly than any Hollywood epic.

Look up and wonder 
Jane’s Space Recognition Guide
by Peter Bond, Collins, £20, 
ISBN 9780007232963
Reviewed by Paul Marks

HOW soon after 

the US landed 

astronauts on the 

moon did the 

then Soviet Union 

make its first, 

robotic landing? 

This handy little guide to 

rockets, satellites, shuttles, 

launch sites and historic space 

missions tells you (if you were 

wondering, the USSR’s Luna 16 

landed on 20 September 1970, 

more than a year after the 

Americans). There’s a heap of 

other fascinating facts, including 

the sad fate of Laika, the Russian 

dog  sent into space: a thermal 

error in Sputnik 2’s cabin baked 

the poor mutt in orbit. Gripping 

stuff, not only for space fans but 

also for pub-quiz regulars. 
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20TH CENTURY 
BABY WARS
Two books take opposing views of the battle over 
population growth. Fred Pearce looks back at recent 
efforts to limit reproduction

■ DEMOGRAPHIC fears run 

deep in western society. In 

the early days of the industrial 

revolution, Thomas Malthus was 

feted for warning that war, 

pestilence and famine were the 

inevitable consequences of a 

“natural law” that unchecked 

populations grow geometrically, 

while food supply could only 

grow arithmetically. 

Half a century ago, similar 

fears about the impact of a global 

“population bomb” on ecosystems 

lay behind the emergence of the 

modern environment movement. 

Today we hear its echoes in 

the framing of concerns about 

rising food prices, migration, civil 

wars and climate change. Malthus 

was right, we are told. It’s 

overpopulation, stupid.

But Malthus’s “natural law” 

has always been politically toxic 

and often deeply reactionary. 

Malthus himself argued that 

giving alms to the poor would 

only encourage them to breed 

more. Amid harvest failures and 

widespread hunger, the way he 

denounced liberal reformers and 

the poor laws would have made 

Margaret Thatcher blush. 

Later, Malthusian ideas helped 

Britain sit on its hands as 2 million 

people died in the Irish potato 

famine. And they seeped into 

arguments in favour of eugenics, 

which were fashionable on left 

and right until they suffered 

a PR disaster in Nazi Germany. 

Matthew Connelly, a historian, 

uses this backdrop to explore 

the Malthusians’ second great 

20th century project: stemming 

the rise in world population. 

For modern liberals, provision 

of birth control is primarily a 

human right, which has a happy 

payback in reducing pressure on 

the planet. But it wasn’t always so. 

For much of the past half-century, 

population control came first and 

human rights had to be sacrificed. 

Connelly lays bare the dark 

secrets of an authoritarian 

neo-Malthusian ethos that created 

an international population 

agenda built around control. He 

has trawled the archives of the 

UN and voluntary agencies such 

as the Population Council in New 

York to reveal what he sees as a 

hugely influential “population 

establishment” suffused with 

fanaticism, duplicity and simple 

fear that the poor and feckless 

would take over the world. He 

describes the official policies that 

made it acceptable to hand out 

food aid to famine victims only if 

the women agreed to be sterilised. 

And he shows how this thinking 

culminated in the horrors of 

forced sterilisation in India in 

the 1970s and inspired the Chinese 

to set up their one-child policy.

So what was achieved? Since 

this great war on fertility began, 

the average brood has fallen from 

more than 5 to 2.6. In 50 countries, 

including many of the Asian 

nations targeted by the programme, 

fertility rates are now at or below 

the notional replacement level of 

2.1. The “population bomb” is 

being steadily defused.

Some would call this victory, 

but Connelly asserts that the 

impact of the global multibillion-

dollar exercise in demographic 

totalitarianism was surprisingly 

small. Birth rates were mostly 

falling before it began. Most women 

would have had fewer babies 

anyway as child death rates fell 

and they became better educated, 

moved to cities and began to assert 

some basic personal freedoms. 

If this book has a weakness, it 

is that it does not explore the truth 

of this claim more thoroughly. 

Still, as an investigative narrative 

of how individuals, NGOs, 

governments and UN agencies 

colluded over decades to sideline 

the human rights of hundreds of 

millions of the world’s poorest 

citizens, this is a valuable and 

extremely readable work. 

Engelman’s study of human 

population down the ages covers 

much of the same ground as 

Connelly in its later chapters. But 

he finds harmony where Connelly 

finds discord. Engelman lauds the 

role of the many feminists who 

promoted women’s right to 

control their fertility, but draws 

a veil over the battles they had 

to fight to seize control of male-

dominated population agencies. 

The two authors agree in their 

support for population policies 

framed around human rights and 

reproductive health, but while 

Engelman ignores the tainted past, 

Connelly says we must face it. In a 

world beset by calls to arms against 

disease, migrants, climate and 

much else, we need to be vigilant 

against the “fatal misconception… 

to think that one can know other 

peoples’ interests better than they 

knew it themselves.”  ●

  Fatal Misconception  by Matthew Connelly, 
Harvard University Press/Belknap Press, 
£22.95/$35, ISBN 9780674024236
  More: Population, nature and what 
women want  by Robert Engelman, Island 
Press, £11.33/$24.95, ISBN 9781597260190

“Food aid was given 
only if women agreed 
to be sterilised”
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Enigma
An unfolding story
No. 1495 Susan Denham

I TOOK an A3 sheet of paper and cut from it 

a rectangle with each of its sides a whole 

number of centimetres long. I discarded 

the rest of the sheet. Then I folded the 

rectangle so that one corner coincided with 

the diagonally opposite corner. That left me 

with a pentagon in which each of the sides 

was a whole number of centimetres long. 

How long were the sides of the 

rectangle?

£15 will be awarded to the sender of 

the first correct answer opened on 

Wednesday 25 June. The Editor’s 

decision is final. Please send entries to 

Enigma 1495, New Scientist, Lacon House, 

84 Theobald’s Road, London WC1X 8NS, 

or to enigma@newscientist.com 

(please include your postal address). The 

winner of Enigma 1489 is Robert Fraser 

of Leeds, UK.

Answer to 1489 Even digit squares 

The squares were: 

26244, 68644, 88804

Commentary

THERE has been much discussion 

of late, some admittedly generated 

by myself, of the dangers of an 

international brain drain that 

could, in the coming decades, 

siphon technological talent away 

from today’s developed nations to 

the industrialising world. I will 

probably get myself into trouble 

here, but I would argue that at 

least some of this concern is 

misplaced. The First World may 

face a more insidious threat to its 

long-term competitiveness and 

continued productivity in science 

and engineering, and it comes 

from within.

When my daughter, now in 

her early 20s, was finishing high 

school, I began to notice that 

many among the brightest of her 

friends were already expressing 

an interest in careers in finance 

and on Wall Street. This trend 

continued through her time in 

university, where even those of 

her peers who studied science 

or engineering said they intended 

to seek employment with 

investment banks or venture-

capital firms.

I did not think through the 

implications of this until I visited 

Norway several years ago to 

participate in a meeting on 

science communication. The 

meeting’s organiser complained 

bitterly of the shortage there of 

young people pursuing careers 

in science and engineering. 

He explained the problem 

as follows. Norway, the richest 

country in the world on a per 

capita basis, has essentially zero 

unemployment; everyone who 

wants a job can get one. My 

Norwegian colleague argued 

that as a result, young people 

interested in a productive career 

had two choices: take a technically 

demanding route and become an 

engineer or scientist, guaranteed 

to earn a respectable middle-class 

income, or go into the financial 

world, where the long hours are 

taxing but the intellectual 

demands much lighter, and the 

potential pay-off far greater. In 

the market-driven First World, 

is it any wonder that hard-

working students are choosing 

the latter route?

This position contrasts with 

that of bright, young people in 

the Third World, where it is clear 

that the path to prosperity is 

a scientific or technical education. 

I recently lectured at the   Indian 

Institute of Technology in 

Kharagpur , where only one out of 

every 121 applicants is admitted – 

a smaller percentage than at 

Harvard. Enrolment virtually 

guarantees a job as an engineer at 

a multinational corporation, with 

the possibility of starting up your 

own company a little further 

down the road.

And there’s the rub. Investment 

bankers and venture capitalists 

manage and help create wealth 

“How long can we 
thrive on managing 
wealth rather than 
creating it?”

Who will have 
the bright ideas?

World lines  Lawrence Krauss by building on ideas, but 

ultimately it is to developments 

in science and engineering that 

about half the growth in US GDP 

per capita over the last half-

century can be attributed, 

according to the National 

Academy of Sciences’ report 

  Rising Above the Gathering Storm , 
published last year. 

Where then will we find 

ourselves a generation from 

now? In a world that is 

increasingly technological 

and increasingly   “flat”  – free of 

barriers to trade or capital flows – 

how long can a country thrive on 

managing wealth rather than 

creating it?

I have tried to think of a 

solution to our overdependence 

on wealth management, and I 

admit to being stumped. But 

perhaps the recent turmoil in 

investment banking will take care 

of the problem. With mortgage 

disasters affecting finance 

worldwide, individuals at 

companies such as   Bear Stearns  

are experiencing personal-

portfolio disasters beyond 

anything in recent memory. Will 

this bring home to young people 

that a career on Wall Street is no 

longer such a sure thing? 

Perhaps I am making much 

ado about nothing here, but 

unless we can ensure that a 

reasonable proportion of the next 

generation’s best and brightest 

apply their talents to creating 

knowledge through basic research 

rather than to manipulating its 

fruits, we in the developed 

nations may find ourselves 

victims of the very success that 

those in the Third World want 

to emulate .  ●
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Feedback–

IN RECENT months we have often 

reported on so-called “Nigerian” scams 

(  3 May ), also known as “419” scams 

because they are illegal under Section 

419 of the Nigerian penal code. The 

origin of these endeavours goes back 

a lot further than you might think. 

Conned, a history of scamming by 

James Morton and Hilary Bateson, tells 

how the greedy and gullible have been 

falling for much the same trick for 

more than 100 years. In 1905 a prisoner 

in a Spanish jail was mailing out letters 

asking for cash to retrieve impounded 

luggage containing details of a secret 

bank account in the UK.

We hadn’t realised that in China 

419 scammers can expect the death 

penalty, nor that in the US there is a 

provision for claiming tax relief on 

money lost to scammers. For us, 

however, the book’s most interesting 

story is of a Brit who routinely 

responds to scammers by asking them 

to prove their identity by emailing back 

a photo of themselves holding a fish 

while balancing a loaf of bread on their 

head and wearing a sign round their 

neck saying “plonker”. For those who 

need a translation of this Britishism, 

that’s the equivalent of “drongo” in 

Australia and “bonehead” in the US.

MEANWHILE, Jim Palfreyman says that while 

the sum he was offered in a scam didn’t 

come close to the £100 trillion dangled in 

front of Alec Burnett by one Louisa 

Christopher (  3 May ), it was possibly more 

interestingly described: “This is to inform 

you that you have won a prize money of 

Nine Hundred and Two Thousand Great 

Britain Pounds (GBP 900,2000) for the 

2008 New Year Prize Promotion which 

is Organized by Yahoo United Kingdom.”

 

FOLLOWING our story about the UK 

Advertising Standards Authority not 

accepting claims that hi-fi cables made 

from woven wires give a better sound 

(  10 May ), James McMillan tells us he 

is puzzled by the blurb for a “Digital 

Audio Optical Lead” sold by electronics 

store Maplin. An optical lead carries 

digital audio as light pulses from one 

piece of hi-fi equipment to another, 

and usually has plastic plug connectors 

at each end.   Maplin’s cable  boasts 

 “24k gold plated connectors”. This, 

apparently, “gives a better connection”.

“I didn’t know gold was a good 

conductor of light,” McMillan observes. 

Nor did Feedback, so we went to 

Maplin’s to buy one of the leads 

and ask why putting some gold on a 

plastic plug that holds an optical fibre 

was a good thing. “Gold is better than 

silver,” we were told, leaving us as 

puzzled as McMillan.

Furthermore, Maplin’s website 

reassures anyone wanting to connect 

a lot of cables together that this isn’t a 

problem: “There is no loss with optical 

cables so there is no maximum length.” 

Although we were prepared to pay £15 

for a 75-centimetre lead to scrutinise 

the gold connectors, we don’t feel able 

to buy a thousand of them to put this 

intriguing information to the test.

NOTING our report on Limbitin, a medicine 

that is “consumed orally through the 

mouth” (  29 March ), Glenn Brunson 

observes how easily this sort of 

redundancy can become embedded 

in our everyday language. He points 

to such expressions as “free gift” and  

“pre-planning” as examples that have 

become so common we don’t notice 

them any more.

Perhaps staff at Lewisham railway 

station in south-east London should take 

his message to heart. Elizabeth Brett tells 

us that major works are taking place there. 

The main forecourt has been fenced off, 

but a notice informs users that the station 

can be accessed via a “Pedestrian 

Walking Route”. 

PRESUMABLY there are people out 

there for whom the title of a paper 

noticed by Mike Wade is a model of 

simplicity and clarity. We can only 

say: hats off to them! For ourselves, 

the wording of “Chronomics, 

neuroendocrine feedsidewards and the 

recording and consulting of nowcasts – 

forecasts of geomagnetics” 

(Biomedicine and Pharmacotherapy, 

vol 59, p 24) is pretty opaque.

WHY did the owner of an Ohio pet-supply 

company plop down $960 to buy a lump of 

130-million-year-old dinosaur dung at an 

auction in New York in April? 

“Poop is a big business in the pet 

industry,” said Steve Tsengas, owner of 

OurPets, which makes bags for collecting 

dog waste and a self-cleaning cat litter tray.

Palaeontologists call lumps of fossil 

dung “coprolites”, and study them to learn 

what animals ate. But Tsengas is simply 

going to show off his new acquisition at 

trade shows and use it in unspecified ways 

to motivate his employees. Perhaps he 

intends to challenge them to develop a 

poop scoop fit for cleaning up after 

a dinosaur.

FINALLY, written on the packet of guitar 

strings Tom Sharp bought were the 

words: “Rotosound strings are 

manufactured in England and are 

subject to finite quality control.”

This is fortunate, Sharp observes, 

“as otherwise they would never leave 

the factory”.

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.

This week’s award for self-contradiction goes to the 
TLCS global visa service, which sent Stephen Burt an 
email saying: “This email has been sent from 
donotreply@tlcs.co.uk. Please reply to this if 
you require any assistance”
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The last word–

INFLATION THEORY
If a balloon were inflated with 

helium and released into space, 

what would happen to it?

● If the balloon were inflated 
inside a spaceship at atmospheric 
pressure and then released into 
outer space, where the pressure is 
close to zero, the balloon would 
probably explode instantly because 
of the sudden increase in the 
pressure difference across the 
rubber membrane. However, if 
the rubber was strong enough then 
the balloon would expand instead 
of exploding.

If it were inflated outside the 
spaceship (or survived being released 
from inside) then it would move in 
the same way as any other object of 
equal mass because there is no air 
resistance in a vacuum. For instance, 
experiments have been performed 
which show that a feather falls at the 
same speed as a lead weight when 
released in a vacuum.
Simon Iveson
Mayfield, New South Wales, Australia

● Assuming the balloon does not 
pop immediately, its fate depends 
on where it is released and how fast 
it is travelling. 

There are three cases. If it is 
released at an altitude where 
atmospheric drag is negligible and it 
is moving at a high enough velocity 
in an appropriate direction, the 
balloon will continue flying around 
in space until it is punctured by some 
small object such as space junk or 
a meteoroid. 

If, on the other hand, while still 

travelling fast it falls too low and 
encounters the Earth’s atmosphere, 
then the balloon will vaporise or burn. 
But if the balloon is released at a low 
velocity, just above the atmosphere, 
it will fall until it meet the atmosphere 
and slows down. The balloon will 
then reach an equilibrium height 
where its buoyancy equals its weight. 
There it will remain until it is 
punctured, or until the fabric 
deteriorates and it pops.
E. T. Kvaalen
La Courneuve, France 

● The simple answer is the balloon 
would behave in exactly the same way 
as any other object released into 
space: it would continue to travel 
along the same trajectory until 
another force was applied to it. If it 
were released close to a planet, or 
similar object, then it would move 
into orbit around it. 

This was what happened to one of 
the US’s earliest experiments with 
communication satellites, Echo 1A and 
Echo 2 (Echo 1A is popularly known as 
Echo 1, but the original Echo 1 satellite 
was actually destroyed when its Delta 
launch vehicle failed on 13 May 1960). 

The Echo satellites were both 
balloons (nicknamed “satelloons” 
by NASA technicians), 30.5 
metres in diameter when fully 
inflated, and constructed from a 
metallic-coated Mylar skin. The 
satellites were intended to reflect 
radio transmissions, particularly 
intercontinental telephone and TV 
signals. The Echos’ mode of operation 
was entirely passive: radio waves 
simply bounced off their shiny 
surfaces, which, combined with their 
relatively low orbits (between 1519 
and 1687 kilometres above the Earth), 

made them clearly visible across the 
entire globe  (see www.astronautix.
com/craft/echo.htm).

Indeed, the satellite’s remarkably 
high albedo, which made it seem 
brighter than a  first-magnitude 
star (the brightest star in any 
given constellation), once caused 
considerable embarrassment to   Arthur 
C. Clarke . At the time he and Stanley 
Kubrick were discussing ideas for a 
movie script that would eventually 
become   2001: A Space Odyssey.  Clarke 
had just talked the director out of 
including UFOs in the plot synopsis 
when both men glanced at the sky 
over Kubrick’s New York apartment, 
and were stunned to spot a classic 

flying saucer passing serenely 
overhead. It was Echo 1A. 

The Echo balloons were 
also involved in research into 
atmospheric density, solar pressures, 
the dynamics of large spacecraft and 
global geometric geodesy. Indeed, 
the Echo programme enabled 
the Pentagon to pinpoint the 
precise location of Moscow for the 
unfortunate purpose  of accurately 
targeting the Soviet capital with its 
missiles. A third NASA satelloon, 
PAGEOS, intended purely for geodesic 
studies, was launched into a polar 
orbit in 1966. 

Their success illustrates that a 
balloon can be safely inflated in 
space, although there are some 
distinctive aspects of operating 
balloons in space. If the envelope is 
exposed to direct sunlight, then the 

balloon will spin because the gas on 
the sunward side is expanding faster. 
It would also be subject to increased 
thrust from the gas escaping on that 
side: no material is entirely gas-proof 
when it comes to holding either 
hydrogen or helium, and the 
expanding gas would stretch the 
balloon’s skin and make it more 
permeable as a result. 

Given sufficient time, all the gas 
within the envelope would escape. 
The balloon would not, however, 
deflate in the accepted sense: instead 
it would retain its spherical form 
even when completely empty. This is 
because there is no external pressure 
to force it to collapse, as there is in the 
Earth’s atmosphere. 

As was established during the Echo 
programme, because of their large 
surface area and low mass, space 
balloons are susceptible to pressure 
from the stream of charged particles 
known as the “solar wind”. In fact, 
away from Earth orbit, a balloon 
would tend to drift on this stream, as 
a terrestrial counterpart would in the 
jet stream, and would seem to offer 
a far simpler alternative to the widely 
touted solar sail as a low-cost deep 
space probe. 
Hadrian Jeffs
Norwich, UK

THIS WEEK’S QUESTION
Altered images

Driving along in the car the other day, 
my four-year-old son  asked why 
things that were closer to us were 
moving faster than those further 
away. What should I tell him?
Milton Inverdale
London, UK

“Once inflated, the balloon 
would retain its spherical form 
even when completely empty”

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

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