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IT WAS inevitable that Barack Obama’s speech 
on race, delivered on 18 March, would be 
dissected mainly in the context of another 
race – that for the US presidency. But whatever 
it means for his candidacy, the deeper 
significance of the speech is that it might 
just spark a mature dialogue on this most 
incendiary of issues. There is a solid body of 
research on which to base this discussion, if 
we can rise to the challenge.

Race is an important factor in US society, 
as the polarised support for the Democratic 
presidential candidates has revealed (see 
page 10). Opinion formers often tiptoe around 
the subject – or worse, exploit it to promote 
controversy. So it was significant that Obama 
acknowledged that it is understandable for 
black people to feel angry about the 
discrimination and economic inequity they 
face, and for whites to feel resentful about 
affirmative action and having their fear of 
urban crime dismissed as racial prejudice. 
Most importantly, he also argued that it is 
possible to   confront these issues .

Right now, white and black Americans 
have very different perceptions of racial 
discrimination. According to a   CNN poll  
conducted in January, just 12 per cent of whites 
but 56 per cent of African Americans see 
discrimination against blacks in their 
neighbourhood as a “very serious problem”. 

Overt racial hatred may be in retreat, but 
there is evidence that bias persists. For 
instance, linguist John Baugh of Stanford 

University in California, who can adopt the 
  accents of white, black or Hispanic Americans , 
has used this ability to expose discrimination 
in the housing market. And research suggests 
that even avowed “non-racists” harbour subtle 
racial prejudice – apparently a consequence of 
humanity’s tendency to form a series of “in 
groups” (  New Scientist, 17 March 2007, p 40 ).

These biases are not immutable, however. 
Social psychologist Jack Dovidio of Yale 
University has shown that subtle 
interventions, such as showing people videos 
of discrimination, can reduce subsequent 
prejudice. The media could do a better job of 
highlighting such research. Instead, attention 
tends to focus on controversies such as the 
simplistic debate over race and intelligence that 
erupted from the book The Bell Curve in 1994. 

Fanning these flames is easy. It gives 
succour to closet racists, while letting liberals 
rage against racism without facing their own 
prejudices. Far more productive would be a 
debate over the implications of research by 
Dalton Conley of New York University, who 
found the main factor limiting achievement by 
African Americans to be the low accumulated 
wealth of the typical black family – just one-
eighth that of its white counterpart. 

This is a real tragedy, and not just for 
the groups directly affected. In a dynamic 
economy, opportunity is not a zero-sum 
game. Give all individuals, irrespective of 
racial group, the chance to fulfil their 
potential and everyone will prosper.  �

EVERY year, in labs around the world, millions 
of animals are killed in the pursuit of scientific 
knowledge. Indeed medical science relies on 
the assumption that the death of animals is a 
sad but necessary part of progress.

Usually, the task of administering the coup 
de grace falls to the same technicians who 
have spent months or years looking after the 
animals. It now appears that many of these 
people are deeply upset by this part of their 
job (see page 8). That is hardly surprising: how 
would you feel if someone asked you to kill an 
animal you had been looking after? Yet so 
sensitive has the issue of animal experiments 
become that this problem has been ignored. 

Cynics might argue that those who feel 
bad should simply get another job. 
Antivivisectionists might say the new finding 
shows that animal research hurts people as 
well as animals. But both miss the point. 
Animal technicians grieve because they care 
about the animals they look after, even while 
they recognise that the experiments they are 
used for are legitimate. It is time for 
universities and other employers to offer 
emotional support and public recognition to 
these technicians. Perhaps it is also time for 
scientists to include them more within 
research teams, and thank them in published 
papers for the indispensable role they play.  �

A tough job, but someone has to do it

Time to talk about race
Confront racial discrimination honestly and everyone benefits 
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News in perspective

Upfront–

drugs approved between 1950 
and 2004 and found that after the 
introduction of the act, approvals 
were bunched in the two months 
prior to the deadline . Drugs 
approved close to the deadline 
were more likely to have safety
warnings attached later or to be 
withdrawn from the market than 
those approved earlier in the 
12-month period . 

The effect does not appear to 
be due to treatments being riskier, 
says Carpenter, since the last-
minute approvals were not 
generally for new classes of drugs 
or associated with dangerous 
conditions (The New England 
Journal of Medicine, vol 358 p 1354).  

AS THE Mars rover Spirit prepares 
to sleep for the Martian winter, its 
future hangs in the balance.

Last week, NASA headquarters 
told the Jet Propulsion Laboratory 
(JPL) in Pasadena, California, 
which manages the Mars rovers, 
that it faces a number of budget 
cuts. The aim is to offset huge cost 
overruns in the Mars Science 
Laboratory, the next-generation 
rover due for launch next year. 

Among the cuts is a 40 per 
cent reduction in the $20 million 

IT’S a first for doctors hoping to 
use   cloning to cure disease . An 
international team has cured 
mice with a Parkinson’s-like 
disease, using neurons cloned 
from their own skin cells. 

“It is the proof of concept,” 
says Lorenz Studer of the Sloan-
Kettering Institute in New York, 
who led the research. 

The mice were given a drug 
to kill neurons that make the 
neurotransmitter dopamine. 
They developed movement 
problems similar to those of 
people with Parkinson’s disease. 
Skin cells were taken from the 
tails of the mice and the nuclei 
transferred into mouse eggs 
stripped of their chromosomes. 
The researchers then extracted 
embryonic stem cells (ESCs) 

from the cloned embryos and 
coaxed them to develop into 
dopamine-secreting neurons, 
which were transplanted back 
into the sick mice. Six mice 
given grafts of these neurons got 

significantly better, scoring well
on tests of movement, according 
to the study published in Nature 
Medicine (DOI: 10.1038/nm1732).

Replacement neurons created 
from an individual’s own cells are 
genetically matched, so are less 
likely to be rejected than cells 
from a different animal. However, 
it is still unclear whether the 
technique will work in people.

For one thing, nobody has yet 
managed to create a single human 
ESC line by cloning. And even if 
this can be done, human eggs are 
in very short supply, which would 
limit the number of patients 
who could be treated using 
this approach.

SOME of the sweetest success 
stories for US drug companies 
have turned sour in recent years: 
Avandia and Vioxx have both 
been linked to an increased risk 
of heart attack , for example. Are 
hurried drug safety reviews part 
of the problem? 

Under the 1992 Prescription 
Drug User Fee Act, drug companies 
must  pay a fee to the US Food and 
Drug Administration in return for 
guarantees that the agency will 
usually assess the safety of a new 
drug in under a year. A study by 
Daniel Carpenter and colleagues 
at Harvard University looked at 

San Francisco may soon boast the 

greenest buildings in the US. Last week, 

the local government took a decisive step 

towards agreeing what are probably the 

toughest environmental construction 

standards in the country. Families and 

companies planning to build offices and 

homes will be required to earn green 

points by introducing energy and water-

saving measures – or they risk losing 

their construction permits.

Construction is not a sexy area of 

climate policy, but it is one in which 

huge gains can be made for relatively 

little cost. Existing technologies, such 

as solar water heating, could cut 

greenhouse gas emissions from a 

building by almost one-third, for 

example. Yet authorities regulating 

the housing booms in places like the 

THE GOLDEN GATE GOES GREEN
American south-west and many cities 

across China have done little to promote 

such measures.

San Francisco may now provide a 

template for change. Potential homes 

and offices will be rated on measures 

including the quality of insulation and 

the amount of recycled materials used 

in their construction. Only projects that 

score enough points will be allowed 

to go ahead.

The rules were passed on 19 March 

by the city’s Building Inspection 

Commission. They are expected to be 

agreed by senior officials in the next 

few months and go into operation next 

year. During their first year in force, the 

rules are likely to affect the construction 

of about 75,000 square metres of office 

space and 1000 new apartments.
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“An international team has 
cured mice using neurons 
cloned from their skin cells” 

–Efficiency Drive–

Mouse milestone More haste

Chop for rover?
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60 SECONDS

Transplant surgeon charged

In the first case of its kind in the US, 

a transplant surgeon is to stand trial in 

California for allegedly hastening the 

death of a potential organ donor. 

Hootan Roozrokh faces a charge of 

“dependent adult abuse” of a patient 

called Ruben Navarro, who died at the 

Sierra Vista Regional Medical Center in 

San Luis Obispo in February 2006. 

Roozrokh has pleaded not guilty.

Antarctic ice exposed

The fate of the Wilkins Ice Shelf on the 

Antarctic Peninsula is hanging by a 

thread after a 41-kilometre iceberg broke 

away last month. Now a thin strip of 

ice between two islands is the only 

barrier preventing several thousand 

square kilometres of the weakened 

shelf from being broken up by the sea, 

say glaciologists at the University of 

Colorado and the British Antarctic Survey.

Contaminant unmasked 

The mystery contaminant thought to 

have caused more than 300 adverse 

reactions and several deaths among 

patients given the blood-thinning 

agent heparin has been identified. It is 

hypersulphated chondroitin sulphate, 

a substance derived from pig cartilage 

which mimics heparin in lab tests. 

Baxter Healthcare of Deerfield, Illinois, 

began recalling its heparin in January, 

when the problem came to light. 

Lighting up the heavens

The most powerful cosmic blast ever 

observed briefly lit up the sky last 

week. The burst of high-energy gamma 

radiation, which could have come from 

a dying star, was recorded by NASA’s 

Swift satellite. It was the first known 

burst also visible to the naked eye. 

Climate change will hit rice

Rice yields will drop as the planet 

warms. That’s the warning from 

Elizabeth Ainsworth at the University 

of Illinois, Urbana-Champaign, who 

has combined evidence from 80 studies 

of crop yields. New breeds of rice that 

can tolerate higher temperatures are 

urgently needed, she says.

annual budget for the rover 
programme. The Mars 
Exploration team at JPL have 
concluded that would mean 
shutting a rover down – probably 
Spirit. “I’ll tell you flat out, we 
cannot run both rovers on 
$12 million a year,” says principal 
investigator Steve Squyres. “We 
have cut our budget to as lean as 
it can get.”

NASA HQ says it will not force 
JPL to lose a rover. “The budget 
problem won’t go away, and they 
still have to come back to us with 
recommendations,” says 
spokesman Dwayne Brown. “But 
if shutting down a rover is on that 
list, we have to come up with 
something else.”

WHISTLEBLOWERS who
expose wrongdoing by the US 
government will have much to 
cheer about when a bill protecting 
them from retribution is made 
law in the coming weeks – unless 
they happen to be scientists.

Last year, the Whistleblower 
Protection Enhancement Act 
sailed through the House of 
Representatives and the Senate. 
Now lawmakers must meet to 
determine the final wording of 
the bill before it is signed into 
law. This should be a formality, 
but there’s a snag. The House 
version included a clause 
specifically protecting scientists 
who expose government abuse 
of scientific information. The 
Senate bill did not.

In recent years, climatologists, 
drug safety experts and wildlife 
biologists working for the 
government have reported 
concerns about officials 
suppressing or spinning their 
findings. Some groups are 
worried that these scientists will 
remain vulnerable if the Senate’s 
wording is adopted. “What the 
House bill would do is make it 
fully understood that when a 
scientist says ‘the research is 
wrong, and this is political’, they 
have a legal standing to point that 
out,” says Francesca Grifo of the 
Union of Concerned Scientists. 

IT WAS “like something out of a 
cheap horror movie”, according to 
prosecutors. Last week, modern-
day body snatcher Michael 
Mastromarino pleaded guilty in 
New York to illegally harvesting 
body parts. 

Over the course of four years, 
Mastromarino, a former dentist, 
illegally sold   parts from more 
than 1000 corpses , including that 
of veteran BBC broadcaster 
Alistair Cooke, to transplant 
companies.

Transplant guidelines set age 
limits and health requirements 
for donors, yet Mastromarino, 
who was charged along with three 

other defendants, admitted 
falsifying records and not 
checking whether the bodies were 
of people who had infectious 
diseases. He allegedly replaced 
bones with piping to avoid 
arousing suspicion, and tossed 

gloves and other evidence into the 
bodies before sewing them up. 

Mastromarino must now 
forfeit the $4.6 million that he 
allegedly made from the scam. He 
is expected to be sentenced on 21 
May and could face 18 years in jail.

“He allegedly tossed gloves and 
other evidence into the bodies 
before sewing them up” 

Could biofuels do more damage to 

the climate than the fossil fuels they 

replace? That’s the fear casting doubt 

on the wisdom of a law that from 

next month will require a certain 

proportion of vehicle fuel to come 

from biological sources. 

On  Monday, Bob Watson, chief 

scientist at the UK’s Department of 

Environment Food and Rural Affairs, 

called into question the idea of 

switching to biofuels. This follows the 

publication of studies showing that 

more carbon is emitted in producing 

some biofuels than is saved by burning 

them in place of fossil fuels. Former UK 

chief scientist David King also denounced 

biofuels that displace food crops and 

tropical rainforests.

Unlike fossil fuels, which inevitably 

generate carbon dioxide when burned, 

biofuels are portrayed as “carbon-

neutral” because they absorb carbon 

dioxide as they grow. But their overall 

effect depends on how much fuel is 

needed to grow them. “There are good 

and bad biofuels,” says John Pickett, 

co-author of a Royal Society report on 

biofuels published in January. Crops 

such as maize require most energy, 

while sugar cane is among the best. 

The UK government is awaiting a 

report in June from its Renewable Fuels 

Agency before considering a change in 

policy. In the meantime, the UK must 

comply with European legislation. 

That means from 15 April, fuel suppliers 

must ensure that biofuels account for 

at least 2.5 per cent fuel in the pumps, 

rising to 10 per cent by 2020.

DOUBTS OVER APRIL FUELS DAY 
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Good or bad for the planet?  

Out in the cold

Snatcher snatched
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This week–

“LARRY will always be in my heart,”
says Sally Walshaw. “I cried before 
and after the euthanasia session, 
but I didn’t want to upset Larry by 
crying during the session itself. I 
spent a lot of time with him on his 
last day, and gave him lots of treats.
Then Larry received a sedative, 
and about 10 minutes later the 
euthanasia was administered.”

Larry was a 10-year-old rabbit 
and one of Walshaw’s favourite 
charges in a lab at Michigan State 
University, where she cared for 
animals. Larry had become 
uncontrollably wheezy from a 
cancer he had developed due to 
old age following a research 
programme and it was up to 
Walshaw to end his suffering.

Every day, in research facilities 
around the world, specialist staff 
who care for animals are faced 
with the same task – to kill the 
animals they have looked after for 
months or years, sometimes with 
a lethal injection, sometimes by 
suffocating them with carbon 
dioxide and sometimes by 
breaking their necks.

What’s coming to light for 
the first time is that euthanasia of 
their charges triggers feelings of 
guilt, remorse and grief in many 
carers but most suffer in silence 
because the subject is taboo, and 
they feel they have no way to 
unburden themselves. Few 
receive any formal training on 
how to cope with their feelings, 
or practical or emotional support, 
whether from the institutions and 
scientists they work for, or from 
colleagues and family members. 
To add to their distress, lab animal 
technicians are often portrayed 
by animal rights extremists as 

torturers and murderers.
The scale of unease emerged 

earlier this month in Aviemore 
at the annual meeting of the UK 
Institute of Animal Technology 
(IAT), which represents 2200 lab-
animal workers. Keith Davies, 
operational director of the animal 
facilities at Cardiff University, 
presented preliminary results 
of an investigation into the 

emotional demands of caring for, 
and having to kill lab animals.

Last year, Davies held six focus 
groups on the issue attended by 
31 individuals. What emerged was 
a picture of repressed but deeply 
felt emotions, empathy for 
animals and frustration at not 
feeling able to show grief. They 
also felt dissatisfied at not being 
able discuss openly the value of 
the research or share in credit for 
medical breakthroughs resulting 
from it.

“We need to feel emotion, 
but at the moment it’s below 
the surface,” says Davies, who
plans a further survey to quantify 
the level of guilt, alienation 
and coping skills experienced 
by British animal technicians . 
“There are clearly people who 
have suffered environmental 
crises in our industry.”

Delegates at the meeting, 
attended exclusively by New 

Scientist, greeted Davies’s talk with 
a sense of catharsis, many saying 
it was their first realisation that 
others shared their feelings. Most 
argued that feeling emotion and 

guilt is positive, not negative. “It 
shows that people who work with 
animals really care about them,” 
said Jo Tanner of the UK Coalition 
for Medical Progress, an alliance 
supporting animal research.

Davies said that carers faced 
with carrying out euthanasia  
could take some heart from 
the “12 Concepts” published 
in 2001 by the US Mazer Guild, 
an organisation for technicians 
who put down strays and 
unwanted pets . The list of 
concepts is pinned up on the walls 
of many US animal sanctuaries to 
help staff cope with the negative 
public image of their work. They 
include statements such as: “I 

acknowledge there’s a substantial 
difference between the sorrow 
that I feel and the guilt the public 
would have me feel, and will not 
be tricked into confusing the two. 
My sorrow is not my guilt.”

Marilyn Brown, a delegate 
from Charles River Laboratories 
in Wilmington, Massachusetts, 
said that some companies and 
institutes in the US, including 
her own, already run support 
sessions. “We want our staff to 
care, so we need to provide a 
mechanism for them to cope 
with this openly,” she said.

Walshaw, who is now retired, 
says the key is to accept grief, not 
fight it. “You don’t get over grief, 

Animal carers 
suffer in silence
The conflicting emotions felt by laboratory animal 
technicians are starting to come to light

This week–
International news and exclusivesvv

ANDY COGHLAN
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of repressed but deeply felt 
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not feeling able to show grief”
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you integrate it,” she says. 
“You’re changed for ever, and you 
come back to a new state of 
‘normal’. Experiencing it is 
essential to a reasonable life, and 
if you don’t do death well, you 
don’t do life well either.”

Walshaw also pointed out that 
although some animals undergo 
painful procedures, it is a small 
minority. “We try  to give them 
a good life and a peaceful death, 
and that’s a lot more than many 
people get,” she says .

Other possibilities to ease or 
share remorse include regular 
memorial services – perhaps 
once a year – to commemorate 
animals that have died and pay 

tribute to their part in research 
projects. In Japan, researchers 
already do this as part of the 
Shinto and Buddhist traditions.

Animal carers would also 
benefit from reflecting on the 
good that comes out of the 
research, both for humans and for 
animals, in the case of veterinary 
science. But some delegates at the 
Aviemore  meeting complained 
they receive little or no feedback
from researchers on the purpose 
and progress of their work.

Barbara Davies of the Research 
Development Society, a UK 
organisation backing animal 
research, agrees. “Not everyone in 
universities knows what goes on 

in animal research, and there need 
to be internal debates to educate 
staff about what goes on, the fact 
that animals are well looked after, 
and for good medical purposes.”

Some carers felt they deserved 
more recognition for their part 
in medical success stories, rather 
than being permanently muzzled 
to avoid negative publicity. “They 
should be able to feel part of a 
moral good, not a ‘necessary evil’,” 
said Fiona McEwan of the 
Institute of Psychiatry in London.

Another positive ploy is to 
invite families of carers for tours 
of facilities, so that they can see 
for themselves the conditions 
animals are kept in. “These have 

worked exceptionally well,” says 
Mark Gardiner of the UK Medical 
Research Council’s Mary Lyon 
Centre in Didcot, Oxfordshire. 
Afterwards, staff said that at last, 
they could discuss what they did 
“over the dinner table”.

Until Davies has completed his 
extended survey, the full scale of 
the problem and how to solve it 
will be unclear. In the meantime, 
the most powerful weapons the 
carers have are their empathy for 
animals and the realisation that 
feeling remorse is not a bad thing. 
“The day it stops bothering you is 
the day you need to go work in 
human resources,” says Jas Barley
of the IAT.  �

RESEARCHERS UNDER ATTACK
On 5 February, animal liberationists 

 tried to set fire to Edythe London’s 

home in California with a Molotov 

cocktail-style incendiary device. Last 

October, they poked a hose through 

a broken window and flooded her 

house. London was the subject of their 

wrath because she used animals to 

study nicotine addiction at the 

University of California, Los Angeles. 

Last month, the Biomedical Research 

Institute at Hasselt University in 

Belgium was set on fire.

The attacks fits a pattern that 

originated in the UK and has now 

spread to the US and to mainland 

Europe following a heavy clampdown 

on UK activism in 2005. “The US 

escalation seems to be mainly in 

personal attacks, as opposed to attacks 

against institutions,” says Frankie Trull 

of the Foundation for Biomedical 

Research in Washington DC.

In July 2005 the UK government 

introduced the Serious Organised Crime 

and Police Act, which made it an 

offence for someone to threaten 

companies that do business with 

animal research organisations either 

directly or indirectly. The law also 

criminalised acts of intimidation and 

harassment, such as threatening 

letters and demonstrations outside 

people’s homes. It coincided with a 

huge and concerted crackdown by 

police on activists, culminating in May 

2007 with “Operation Achilles”, 

which saw the arrest of 30 activists 

around the country, some of whom 

face trial later this year.

The act has contributed to a slump 

in such violent activism, although the 

number of legal protests has stayed 

steady. “It stops illegal intimidation 

but not the democratic right of people 

to make their views known,” says a 

spokesman for the Association of the 

British Pharmaceutical Industry, which 

has compiled data since 2002 on UK 

animal rights activism (see Graph).

The big question now is whether 

violent activism will continue to 

escalate elsewhere. “We don’t want 

to happen here what happened in 

the UK,” says Trull. She says that at 

present, US universities and companies 

are failing to take the threat seriously. 

“It’s not on their radar yet. The 

mentality is that it will happen to 

someone else.” �

–Many carers find it hard to stay detached–

UK

US

N
um

be
r o

f i
nc

id
en

ts

2007200520032001

500

400

300

200

100

0

UK’s Serious 
Organised Crime 
and Police Act
July 2005

Aggressive incidents against researchers have 
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This week–

IT’S a battle that has energised the 
American electorate and caught 
the attention of the world. But for 
the pollsters, predicting who will 
win the Democratic Party’s 
nomination for US president has 
been a nightmare.

From the first primary, when 
they failed to predict Hillary 
Clinton’s victory in New 
Hampshire, polling firms have 
struggled to make accurate 
forecasts of her state-by-state 
battles against Barack Obama.

Something about the Clinton-
Obama tussle – with its overtones 
of race and gender – has exposed 
flaws in the science of pre-election 
polling. The causes are being 
hotly debated, but the leading 
contenders are the models used 
to predict who is likely to get out 
and vote. “They have no scientific 
basis,” argues Jon Krosnick, a 
survey methodologist at Stanford 
University in California.

This year’s New Hampshire 
Democratic primary was the 
biggest embarrassment for US 
pollsters since the presidential 
election of 1948 – when Democrat 
Harry Truman defied predictions 
to defeat Republican Thomas 
Dewey. Obama led Clinton by an 
average of 8.3 percentage points 
in polls taken over the three days 
before the primary on 8 January. 
Yet Clinton won by 2.6 points.

Numerically, the pollsters’ 
performance for the 26 January 
South Carolina primary was even 
worse. Pre-election polls gave 
Obama an 11.6 per cent lead on 
average, but he went on to finish 
28.9 per cent ahead. Even where 
the polls haven’t been wholly 
wrong, some have given widely 
divergent results. Polls taken in 
the week preceding California’s 
5 February primary, for example, 
ranged between predicting a 

12-point Clinton victory to a 13-
point margin for Obama. The final 
result: Clinton won by 9.6 points.

Following the New Hampshire 
debacle, the   American Association 
for Public Opinion Research  
(AAPOR) took the unprecedented 
step of setting up a committee 
to investigate . It will also review 
pre-election polling in South 
Carolina and the “super Tuesday” 
races, including the California 
primary. It is asking polling 
companies for details of their 
results and methods, and hopes 
to have some answers by June.

Given the pollsters have done 
a better job in predicting results 
in the Republican nomination 
battle, involving a more typical 
cast of white men, speculation is 
rife that the difficulties in calling 
the Democratic contest are linked 
to the leading candidates being a 
woman and a black man. 

Some pundits are recalling a 
previous polling upset, in the 1982 
race for governor of California, 
when the black Democrat, Tom 
Bradley, faced white Republican 
George Deukmejian. Pre-election 
polls gave Bradley a solid lead, but 
he was narrowly defeated.

According to Tony Greenwald, 
a psychologist at the University of 

Washington in Seattle, the “Bradley
effect” is alive and kicking, with 
Obama’s vote being overestimated 
in pre-election polls in states with 
predominately white populations. 
He also claims to have detected a 
“reverse Bradley effect” in South 
Carolina and other states with a 
large proportion of black voters, 
with Obama’s vote being 
underestimated by pre-election 
polls (see Graph).

The Bradley effect is usually 

attributed to a tendency for white 
voters to be reluctant to tell 
pollsters they don’t intend to vote 
for a black candidate, for fear of 
seeming racist. One experiment 
has provided supporting evidence: 
during the 1989 race for governor 
of Virginia between the black 
Democrat Douglas Wilder and 
the white Republican Marshall 
Coleman, researchers at the 
University of Virginia’s Center for 
Survey Research in Charlottesville 
got black and white students to 
poll prospective voters. They found
white Democrats, in particular, 
were   more likely to say they would 
vote for Wilder  if interviewed by 
an African American.

But Thomas Guterbock, who 
led the Virginia research team, 
finds it hard to believe the polling 
for this year’s Democratic 
primaries has been thrown off by 
voters lying about their true 
intentions. Obama and Clinton 
have similar policies and are both 
popular within their party. This 
means that prospective voters 
should be free to voice a 
preference without worrying 

Clinton and Obama 
flummox the polls
PETER ALDHOUS
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BRADLEY EFFECT
Strong overestimation

of black candidate’s vote 
in states with relatively 
low black population

REVERSE BRADLEY EFFECT
Strong underestimation 

of black candidate’s vote 
in states with large
black population
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THE BRADLEY EFFECT

How the polls got it wrong when it came to Obama’s share of the vote. Graph shows “open” primaries 
– those not restricted to registered Democrats. There were at least 3 pre-election polls for each state
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–Barack Obama has plenty of admirers, but how many will turn out to vote?–
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about appearing racist or sexist. 
So if voters in the Democratic 

primaries haven’t been lying 
about their intentions, what’s 
going on? Both Greenwald and 
Guterbock suggest that the 
problem may lie with the “likely-
voter” models used by pollsters. 

Polling firms don’t simply 
report the voting intentions of the 
sample of people they interview. 
They adjust the figures to try to 
reflect the preferences of those 
who are actually likely to vote. 
Surprisingly, there is no agreed 
best practice for making this key 
correction. “There are as many 
approaches to this as there are 
pollsters,” says Mark Blumenthal, 
who runs Pollster.com.

Some polling firms use 
screening questions, asking 
people how much attention they 
are paying to the campaign, how 
much they care who wins, and so 

on. They then apply a complex 
formula to score the answers, and 
impose a cut-off value to separate 
likely voters from those who 
probably won’t bother. Other 
pollsters pay more attention to 
the turnout in previous elections. 
Some even run a variety of 
models and decide which one to 
believe based on their gut feeling.

Crucially, each method can 
result in a predicted electorate 
with a different breakdown by 
race, age and education. For 
instance, one poll before the 
4 March Texas Democratic 
primary suggested that 14 per 
cent of voters would be black, 
while another said 23 per cent. 
Similarly, estimates of the 
proportion of Hispanic voters 
varied from 23 to 39 per cent.

With Obama winning 
around 85 per cent of the African 
American vote and Clinton backed 
by around two-thirds of Hispanic 
voters, these differences would 
affect the polling numbers 
reported by each firm – a point 
illustrated by Blumenthal, who 
has created a   downloadable 
spreadsheet  on Pollster.com that 
shows how changing the predicted 
racial composition of Texas voters 
affects polling results.

Indeed, with support for 
Obama and Clinton highly 
polarised by race, gender, age and 
education, problems with likely-
voter modelling could explain 
everything – even the wholescale 
error in New Hampshire. 
Enthused by Obama’s victory in 
the Iowa caucuses, just five days 
before the New Hampshire 
primary, some of his supporters 
may have been pinpointed as 
likely voters by the pollsters, yet 
failed to cast a ballot .

This will remain speculation 
if AAPOR cannot get hold of the 
pollsters’ data. Unfortunately, 
some firms are reluctant to 
release details of their models. “I 
understand that people like to see 
this information as proprietary,” 
says AAPOR president Nancy 
Mathiowetz at the University of 
Wisconsin-Milwaukee. “But you 
have no right to hide behind that 
if you release a public number.”  �

“Polls taken before the California 
primary ranged from predicting 
a 12-point Clinton victory to a 
13-point margin for Obama”
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IT IS the ultimate neighbour from hell:
a rogue “bubble” universe that could 
rip into our world at any time and eat 
us and everything else in a flash. 

Eduardo Guendelman at Ben 
Gurion University in Beer-Sheva, 
Israel and Nobuyuki Sakai at 
Yamagata University in Japan 
discovered that our universe might 
face this gruesome end as they were 
investigating how patches of space-
time expand. Alternatively, our 
universe could be the one feasting 
on its neighbours right now. 

According to the standard model 
of cosmology, our universe underwent 
a phase of rapid expansion known as 
inflation just after the big bang. In 
theory, inflation could still be 
happening to pockets of space-time, 
blowing them up to create new 
universes disconnected from ours. 
However, nobody knows exactly 
what would trigger this inflation, 
says Guendelman.

He and Sakai wanted to see if 
bubbles of space-time could inflate 
into pocket universes without having 
to be kick-started by anything as 
dramatic as a big bang. They found 
that this is possible, provided the 
bubbles contain a weird form of 
repulsive “phantom energy”. Some 
physicists think phantom energy is 
similar to dark energy, and both are 
posited to explain the acceleration 
of the universe’s expansion. But 
phantom energy is much more 
powerful, and if it really is behind 
the acceleration, it will create 
runaway expansion that will 
eventually rip our universe apart 
(New Scientist, 8 March 2003, p 14).

Guendelman and Sakai’s 
calculations show that small bubbles 
of phantom energy would start to 
“breathe”, gently expanding and 
contracting as the phantom energy 
inside battles against the bubble’s 
wall, before spontaneously expanding 
into a full-blown universe. The 
problem is that the expansion can 
play out in two ways, depending on 
the resistance of the wall. 

Ideally, the bubble would 
disconnect from its surroundings, 
says Guendelman. This “good” pocket 
universe would look like a black hole 
from the outside, but inside it would 
be creating its own space-time – 
effectively a new universe. In 
contrast, “rogue” bubbles would 
expand uncontrollably into the 
space-time around them, and we 
probably wouldn’t see one before 
it destroyed us because it would 
expand at the speed of light. The 
researchers have submitted their 
work to Physical Review D (www.
arxiv.org/abs/0803.0268).

There are also hints that our 
universe is itself a rogue bubble. 

Using some speculative models of 
the early universe, physicists have 
calculated that its fundamental 
physical properties could have 
fluctuated as its temperature fell – 
the strength of the gravitational 
force among them. As that varied, 
it would have created a similar 
breathing bubble effect, which is the 
precursor to rapid expansion, says 
Guendelman. “But of course, we will 
never know, because we cannot 
measure the features at the edge 
of our universe,” he says.

Anthony Aguirre, an expert on 
bubble universes at the University 
of California, Santa Cruz, thinks the 
researchers have found a “neat 
solution” to explain inflation without 
the need for a big bang. But he 
points out that while phantom 
energy could exist, there is as yet 
no evidence for it, so we shouldn’t 
get too worried about the prospects 
of a rogue bubble chomping through 
our own universe. “There are 
scenarios where it could happen, 
but we just have to hope they don’t 
come true.”  Zeeya Merali  �

“We probably wouldn’t see one 
of these rogue bubbles before it 
destroyed us because it would 
expand at the speed of light”

Beware the forever 
growing bubbles



This week–

IT IS a grim dilemma: spend years 
more on a kidney   transplant 
waiting list , and possibly die 
before you ever reach the top, or 
accept a diseased organ that has 
been patched up. 

With the wait for healthy 
kidneys standing at two to six 
years in the US and Australia, and 
16 years in Japan, two surgeons 
have been quietly transplanting 
diseased kidneys from living 
donors, who have had a kidney 
removed because of a small 
cancer or some other disorder. 
The organs are first repaired, for 
example, by removing the cancer, 
before being transplanted into 
someone with kidney failure. 

Since 1991, a team led by 
Makoto Mannami of Uwajima 
Tokushukai Hospital in Ehime, 
Japan, has transplanted 

“repaired” kidneys into 
42 patients whose average age was 
50. Five years later, 79 per cent of 
them were still alive (American 

Journal of Transplantation, DOI: 
10.1111/j.1600-6143.2007.02145.x). 

Meanwhile, an Australian 
team led by David Nicol at 
Princess Alexandra Hospital 
in Brisbane, has transplanted 
repaired kidneys into 49 patients. 
The recipients were followed for 
an average of three and a half 
years, during that time four died 
from conditions unrelated to 
the transplant (British Journal 

of Urology International, DOI: 
10.1111 j. 1464-410X.2007.07400.
x). The patients were all over 60, 

and had they stayed on dialysis in 
Australia, 10 would be expected to 
die each year, says Nicol. 

“The series of patients show 
this is a real possibility – it can be 
done, and it can be done safely,” 
says Göran Klintmalm, president 
of the American Society of 
Transplant Surgeons.

However, this kind of 
transplant is highly controversial. 
As New Scientist went to press, 
the Japanese government 
was collecting opinions from 
transplant surgeons in a move 
that could determine whether the 
procedure continues. And Nicol 
says his work was “hammered” 
when he presented it to transplant 
surgeons in the US.

Part of the problem is that 
transplant recipients who receive 
kidneys that have had a cancer 
removed run the risk of the 
cancer returning. So far, the cause 
of death of one Japanese patient 
who received a restored kidney 
may have been a recurrence of 
cancer in the organ , and one 
Australian patient is being closely 
followed after a suspicious mark 
appeared on the kidney nine 
years after the transplant. 

But also at issue is whether 
removing a whole kidney rather 
than just the tumour jeopardises 
the health of donors. One study 
suggests that for small cancers, 
removing the tumour alone 
reduces the likelihood of patients 
developing chronic kidney disease 
later on (The Lancet Oncology,
vol 7, p 735 ). In Australia, the 
medical teams treating patients 
who donate and receive kidneys 
are kept completely separate, 
which removes the potential for a 
conflict of interest, says Nicol. But 
in Japan, Mannami treated both 
sets of patients. 

Even more controversially, 
whereas Nicol has only used 
kidneys from patients with small 
cancers, Mannami has used 
kidneys with nephrotic 
syndrome, for example, in which 
the kidneys leak large amounts of 
protein. Here it’s even more 
debatable whether the best 
treatment for the donor is to 
remove a kidney.  ●

Even patched up 
it’s still a kidney

SOUNDBITES

‹ You could perceive that 
they’re saying this out of a real 
lack of understanding, or you 
could say that they’re doing it 
to ratchet up tension.›
Stephen Minger of King’s College 
London, on church leaders in the UK 
using their Easter sermons to condemn 
legislation allowing the use of hybrid 
human-animal embryos for research 
(The Guardian, London, 25 March)

‹ I’ve seen people die 
and die and die. The only 
discharge you get from this 
place is to the mortuary.›
Siyasanga Lukas, a 20-year-old TB 
patient at the Jose Pearson TB hospital 
in Port Elizabeth, South Africa, on how 
patients are kept behind electrified razor-
wire fences to keep them from infecting 
others (The New York Times, 25 March)

‹ You drink, therefore 
you publish less. Or those 
who are already unsuccessful 
as scientists may drink more 
to forget.›
Tomáš Grim of Palacký University in 
Olomouc, Czech Republic, on his finding 
that the more beer a scientist drinks, the 
less likely they are to publish or be cited 
by others (The Prague Post, 19 March)

‹ Her death is on this 
nation’s conscience because 
we deported her when it was 
against every humanitarian 
instinct to do so.›
The Archbishop of Wales, Barry Morgan,
on the death of Ghanaian woman 
Ana Sumani, who had been receiving 
treatment for cancer at a UK hospital 
until she was deported two months 
ago (The Times, London, 21 March)

‹ He was always thinking 
about what could come next, 
but also about how life could 
be improved in the future. 
It’s a vision that I think we 
could use more of today.›
George Whitesides of the US National 
Space Society on Arthur C. Clarke, who 
died on 19 March, aged 90 (BBC Online, 
19 March)

RACHEL NOWAK
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–Ripe for transplant?–

“A team in Japan transplanted 
repaired kidneys into 42 
patients. Five years later, 
79 per cent were still alive”
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This week–

ANAESTHETIC drugs could be used 
to numb a different sort of pain: 
flushing out harrowing memories 
before they take hold and   post-
traumatic stress disorder  develops.

Michael Alkire and Larry Cahill at 
the University of California in Irvine 
have discovered that anaesthetics 
can block the formation of memories 
associated with emotive images. 
“One popular misconception about 
anaesthesia is that unconsciousness 
occurs immediately,” says Alkire. In 
fact, low doses of anaesthetic can 
leave patients conscious but impede 
memory, he says.

Alkire and Cahill treated 
volunteers either with low doses of 
sevoflurane gas or with a placebo, 

and showed them a series of 36 
photos. These ranged from the 
banal, such as a coffee cup, to the 
emotionally arousing, such as a 
bloody severed hand. A week later, 
they asked the volunteers to recall as 
many of the images as they could. 

Those who’d been given a placebo 
remembered around 29 per cent of the 
most emotive images and 12 per cent 
of the banal ones. Volunteers who had 
received sevoflurane – at one-tenth 
the dose needed to induce 
unconsciousness – recalled just 5 per 
cent of the arousing images and 10 per 
cent of the banal ones. Brain scans 
showed that sevoflurane interferes 
with communication between the 
amygdala and hippocampus – regions 
that control emotion and long-term 
memory (Proceedings of the National 

Academy of Sciences, DOI: 10.1073/
pnas.0711651105).

Understanding how this blockage 
stops   memory formation  could 
ultimately lead to a therapy for 

  wiping emotional memories shortly 
after a distressing experience  and 
before post-traumatic stress disorder 
sets in, says Alkire.

However, manipulating pre-
existing memories may be more 
difficult. One approach might be to 
remind the patient of the unpleasant 
memory, taking it out of storage and 
into a mobile state that is easier to 
manipulate, says Joseph LeDoux at 
New York University. He reported last 

year that rats that have learned to 
associate a sound with an electric 
shock “forget” the association  if 
they are later replayed the sound 
while under the influence of a 
memory-interfering drug (Nature 

Neuroscience, DOI: 10.1038/nn1871). 
Cahill remains cautions, however. 

“It has proven much harder to 
permanently modulate a recalled 
memory than a newly formed one,” 
he says.  Colin Barras ●

Just a whiff 
could wipe out 
bad memories 
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–Time to forget?–
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YOU wouldn’t bet on many 
things surviving a direct hit from 
a massive asteroid. Yet a few hardy 
microbes have been shown to live 
through a simulated smash, 
boosting the theory that life on 
Earth could have been seeded 
from another planet.

Large asteroids or comets that 
collide with rocky planets like 
Mars blast fragments into space, 
and some researchers reckon that 
this may feed a cosmic conveyor 
belt of life, in which streams of 
alien microbes travel from planet 
to planet inside meteoroids. 

However, no one had tested 
whether organisms could survive 
the extreme temperatures and 
pressures of the initial collision.

Jörg Fritz of Humboldt 
University in Berlin, Germany, 
and colleagues picked three 
organisms that live in extreme 
habitats on Earth such as deserts, 
high mountains and polar 
regions: spores of Bacillus subtilis,
Chroococcidiopsis bacteria, and 
the lichen Xanthoria elegans.

The team placed each of them 
in a “rock-organism sandwich” 
between slabs of an igneous 
rock called gabbro, which is 
structurally similar to Martian 

rock. They whacked this sandwich 
with an iron cylinder propelled by 
explosives, which subjected the 
microbes to pressures between 
50,000 and 500,000 atmospheres 
and fleeting temperature spikes 
as high as 1000 °C – the same 
conditions that many rocks blasted 
off Mars would have experienced. 

At the lowest possible pressure 
and temperature for an asteroid 
hit, all three organisms survived: 
around quarter of Bacillus, 
a third of Xanthoria and 2 per cent 
of Chroococcidiopsis. Under the 
most extreme conditions, deaths 
were significantly greater. All the 
Chroococcidiopsis perished, but 
the other two others just held on: 
around 1 in 10 million Bacillus 

and 1 in 100,000 Xanthoria
(Astrobiology, DOI: 10.1089/
ast.2007.0134).

Astrobiologist Benjamin Weiss 
of the Massachusetts Institute of 
Technology says the experiment 
is the most rigorous of its kind to 
date, and all but definitively 
proves that some microbes could 
survive an asteroid smash. “It’s 
becoming more apparent that the 
planets are unlikely to have been 
biologically isolated from one 
another,” he says. 

However, Weiss points out that 
microbes would need to take a 
direct journey between planets to 
avoid being killed off by cosmic 
rays, the solar wind or the sun’s 
harsh ultraviolet glare. Previous 
studies in which microbes 
embedded in rock were released 
from satellites have shown that 
microbes may survive a few years 
in space   (New Scientist, 11 January 
2002, p 13).   ●

“Even under the most 
extreme asteroid impact 
conditions, two of the 
species just held on”
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Microbes survive 
ultimate blast-off
MARK ANDERSON



In brief–
Research news and discovery
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STUDYING the quantum realm 
can be illuminating in more 
senses than one. The special 
relationship between entangled 
photons of light could help us 
gain a clearer picture of things 
like microscopic structures.

High-quality optical imaging 
involves measuring individual 
photons reflected off an object. 
The trouble is that the photons can 
be deflected en route, and extra 

photons created by thermal noise 
can obscure this weakened signal.  

Seth Lloyd of Massachusetts 
Institute of Technology suggests 
that entangled photons could 
sharpen up such images by 
providing a way to discard the 
noise. The properties of entangled 
particles remain intimately linked, 
no matter how far apart they are. 
So by firing one photon from an 
entangled pair towards an object 

and keeping its partner behind, 
Lloyd says you could match the 
two when the reflected photon 
returns. The imaging device could 
then ignore any unmatched 
photons. “A noise photon would 
find it much harder to masquerade 
as a signal photon,” he says   (www.
arxiv.org/0803.2022). 

Lloyd’s calculations show the 
technique could significantly 
improve the signal-to-noise ratio. 
But he admits that the delicate 
measurements necessary are not 
yet possible.

Photons pair up for sharper imaging 

ONE of the chief suspects in the 
demise of the dinosaurs has been 
hiding inside rare time capsules.

A surge of volcanic activity 
around 65 million years ago could 
have triggered a mass extinction 
by pumping sulphur and chlorine 
into the atmosphere.  But 
geologists were not sure that 
enough gas was released. 

Now Stephen Blake and 
colleagues at the Open University 
in the UK have found rare glass 
inclusions in volcanic rocks in the 
Deccan Traps in India, which have 
been linked to the dinosaur 
extinction. These inclusions hold 
a record of the gases in the 
magma before eruption, and 
show that at least 1012 tonnes of 
sulphur and chlorine were 
released – more than enough to 
cause drastic climate change.

Did blasts of gas 
doom dinosaurs?

COULD Neanderthals speak? The 
answer may depend on whether 
they painted their bodies.

Archaeologist Francesco 
d’Errico of the University of 
Bordeaux, France, and colleagues 
recently recovered hundreds of 
blocks of black manganese 
pigment from two Neanderthal 
sites in France. These come on top 
of 39 other sites that have yielded 
evidence of pigment use.

D’Errico says that Neanderthals, 
who most likely had pale skin, 
must have used these pigments to 
mark their skin, as well as animal 
skins. The pigments had also been 
fashioned into “crayons” to draw 
straight lines and maybe abstract 
designs. Since body art is a form 
of communication – it represents 
something – the techniques for 
making symbols, and their 
meanings, would have had to be 
transmitted through language, 
says d’Errico, who spoke last week 
at the Language and Evolution 
Conference in Barcelona, Spain.

Paint with a point

WAS Darwin wrong about the sexual allure of the peacock’s 
tail? A controversial study in Japan has found no evidence 
for the traditional view that peahens choose their partners 
based on the quality of the peacocks’ tails.

Mariko Takahashi at the University of Tokyo and her team 
studied peacocks and peahens in Izu Cactus Park, Shizuoka, 
from 1995 to 2001. They photographed each male during 
the tail-fanning display ritual, and counted the number of 
eyespots – a measure of tail quality. Next they examined 
whether females chose mates with the best-quality tails.

During the seven years of observation, Takahashi’s team 
observed 268 successful matings. But surprisingly they 
found that females mated with drab-tailed peacocks as 
often as with flashy males. They conclude that the peacock’s 
train is not the object of female sexual preference – at odds 
with Darwin’s theory of sexual selection (Animal 

Behaviour, DOI: 10.1016/j.anbehav.2007.10.004).
However, behavioural ecologist Marion Petrie at the 

University of Newcastle, UK, dismisses the study. “They seem 
to ignore the fact that three previous independent studies 
have found relationships between mating success and train 
morphology,” she says. “Rather than consider what is 
unusual about their study, they conclude that peahens in 
general do not prefer males with elaborate trains.”

Being preened to perfection 
is no guarantee of success
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A LUMBERING reptile has stolen a 
march on us all. A study shows 
that New Zealand’s tuatara is the 
fastest-evolving animal known.

The tuatara, Sphenodon 

punctatus, is a “living fossil”, 
virtually unchanged since 
dinosaurs roamed the Earth, says 
David Lambert at the University 
of Auckland. Even for a lizard, the 
tuatara is slow. It takes 15 years to 
reach sexual maturity, reproduces 
only once every two to five years 
and has a slow metabolism.

However, when Lambert’s 
team analysed mitochondrial 
DNA sequences from 650 to 
8000-year-old tuatara remains 
and compared them with those of 
living tuatara, they found that the 
reptile is evolving almost 10 times 
as fast as the average animal. It is  
accumulating an average of 1.37 
substitutions per base pair every
million years compared with an 
average of 0.2 (Trends in Genetics,
DOI: 10.1016/j.tig.2007.12.002).

Marc Jones at University 
College London says it’s time for 
a rethink on the tuatara. “This 
study should prompt us to take a 
closer look at the ‘fossil’ animals 
to see if their anatomy is really as 
unchanged and stable as generally 
assumed,” he says.

Who are you 
calling slow?

DISEASE-causing bugs could play 
a valuable role in the treatment 
of  cancer. Deliberately infecting 
people with the bacteria that 
cause listeriosis  could increase 
their ability to destroy tumours. 
The goal is to kick-start the body’s 
immune system by “provoking” 
it with the bacteria, which are 
modified to trigger an   attack on 
the cancer .

US vaccine company Advaxis 
chose Listeria monocytogenes

because of its ability to stow away 
in immune cells called antigen-
presenting cells (APCs). These cells 

prime the rest of the immune 
system to attack a given strain of 
microbe, say, by showing 
fragments of antigen from that 
microbe to the appropriate cells.

Advaxis modified the 
bacterium so it was no longer 
harmful, and so that once inside 
the APC it would secrete fragments 
of HPV-E7, a molecule found on 
the surface of cervical cancer cells. 
By presenting HPV-E7 to other 
immune cells, the APCs would then 
prime them to attack the cancer.

In a preliminary trial on 
13 women with advanced cervical 

cancer, four of those injected with 
the bacteria responded. One is 
tumour-free more than two years 
after the treatment, and tumours 
in the other three shrank by 20 per 
cent. Seven of the women have died 
from the cancer. Advaxis hopes to 
begin a trial on 180 patients with 
less advanced cervical cancer. 

John Stanford of University 
College London, whose team has 
had recent success treating cancer 
patients with dead Mycobacterium 

vaccae, says that Advaxis may 
need to give booster doses to 
sustain the therapeutic effect.

An unexpected ally in the fight against cancer

AT LAST, relief from the tortuous 
uncertainty of Hollywood’s annual 
Academy Awards. Now there is a 
surprisingly accurate way of 
predicting who will win.

Various attempts have been 
made to predict the Oscars, such as 
  web-based games where people 
“buy shares” in actors.  Instead, Iain 
Pardoe of the University of Oregon 
in Eugene and Dean Simonton of the 
University of California, Davis, took 
a purely statistical approach. They 
analysed the histories of around 1600 
Oscar nominees between 1928 and 
2006 in the four major categories: 
best picture, director, leading actor 
and leading actress. Then the pair 
teased out several factors that 
correlated with Oscar wins, including 
previous nominations and Golden 
Globe wins.

Plugging the patterns into a 
statistical model, Pardoe “predicted” 
the winners from their track records. 
The model’s accuracy for the 30 years 
leading up to 2006 was at least 70 per 
cent for all four categories, reaching 
93 per cent for best director (Journal 

of the Royal Statistical Society,

vol 171, p 375). “It is quite a dramatic 
improvement on just pure random 
guesses,” says Pardoe.

The model scored three out of 
four in Los Angeles last month, 
predicting that Daniel Day-Lewis 
(below) would win best leading 
actor, and the Coen brothers would 
scoop best director and picture for 
their film No Country for Old Men.

And this year’s 
Oscar goes to…

HOT dogs, deli meats and other 
processed meats can harbour   Listeria 

monocytogenes , which causes 2500 
cases of food poisoning and 500 deaths 
in the US each year. But a novel 
packaging film made from renewable 
materials such as corn residues could 
stamp out Listeria and other food-
borne bugs. 

Tony Jin at the US Department 
of Agriculture in Wyndmoor, 
Pennsylvania, created a biodegradable 
polylactic acid (PLA) film containing a 
natural antimicrobial agent called nisin.

When Jin spiked orange juice and 
egg whites with Listeria, E. coli O157:H7 

and Salmonella enteriditis, and 
placed them on the film, it killed 
significant numbers of bacteria 
 (Journal of Food Science, DOI: 10.1111/
j.1750-3841.2008.00681.x). 

Jin plans to make a nisin/PLA 
film for wrapping meats and a liner 
to coat the insides of drinks 
containers. He is also testing another 
film made from nisin and pectin, 
better known for thickening jams 
and jellies. A pectin-based wrapper 
would be edible. 

The US Food and Drug 
Administration declared nisin a safe 
ingredient 20 years ago, and it is 
sometimes added to processed foods 
to kill bacteria in the short term. 
Lacing PLA with nisin would extend 
its killing power. 

Film foils food-
poisoning bugs
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Comment and analysis–

NEXT week, government negotiators 
will gather in Bangkok, Thailand, for the 
latest round of   international climate 
change talks . Once again the focus will 
be on mitigating climate change by 
reducing greenhouse gas emissions. 
Yet for many poor communities in 
poor countries, mitigation is not the 
most pressing issue. Climate change 
is already having an impact on these 
communities, and what they now need 
is ways to adapt to it. 

The UK’s Department for 
International Development (DFID) 
announced last month that it will 
spend   £100 million on research  in 
developing countries “into the impacts 
of climate change on the poorest and 
most vulnerable people and helping 
communities, governments and the 
private sector take action to help 
prepare for these impacts”. For such 
efforts to be effective, we need a new 
approach to research. 

The early studies into the impacts of 
climate change used global circulation 
models in a top-down manner to predict 
scenarios in different places. Based on 
these results, the next phase of research
used a more bottom-up approach to 
identify the places, activities and 
communities most at risk. These in 
turn led to a third generation of studies 
that use both sets of information to 
develop plans for how those affected 
can best prepare and adapt.

None of these studies has yet 
progressed beyond carrying out 
theoretical analysis. The next 
generation of research must be linked 
actively to the people whose lives will 
be affected, and researchers must learn 
from doing . They must work with the 
people who will use their research, 
right the way through from designing 
a project to implementing it and 
communicating its findings. Those 
users will include national policy-
makers and planners responsible for 
adapting the water and agriculture 
sectors or preparing coastal areas for 
more frequent and more severe 
flooding as the sea level rises. They also 

include local governments, aid workers 
and non-governmental organisations 
who are working on adaptation at the 
community level.

Researchers need to seek out the 
organisations and individuals most 
in need of the information they can 
provide, and then engage with them 
in designing their research agendas. 
Without the input of these users their 
research will be largely meaningless.

It should not be assumed that all 
that is needed is more detailed climate 
impact models. Climate data and fine-
scaled models are useful in the more 
developed countries, but in most 
developing countries – and most 
certainly in the poorest countries and 
communities – little data will be 
available. As a result, computer 
modelling will be of limited value 
when planning adaptation strategies 
in the near term. 

And while  technology transfer is 
important for climate change 
mitigation, what must be shared for 
adaptation is knowledge and 
experience. For example, communities 

in Bangladesh are adapting to flooding 
by growing crops on floating rafts 
made of water hyacinth. The plant is 
found in many other countries, where 
it could be used in a similar way to 
adapt to changing climate, but for that 
to happen the information gained in 
Bangladesh will have to be shared.

Instances like this show how a 
change is needed in the way research 
results are communicated. As well as 
publishing peer-reviewed articles in 
western scientific journals, researchers 
will need to consider other 
communication channels – such as 
video, community visits and the mass 
media – for sharing their results. 

So far, most developing countries 
have little relevant data to work with, so 
it makes sense for now to focus efforts 
on building the capacity of local people 
and groups to do adaptation work. 
They will need to be informed about 
the risks of future climate impacts, 
helped to understand their options for 
adaptation, and also helped to set up 
links between scientists, planners, 
policy-makers and practitioners right 
down to the community level. Later on, 
as research findings appear, they will
have to be kept informed of the latest 
so that they can continue to implement 
adaptations into the future, and not 
just as a one-off action. 

At the same time as it pledged 
research funding, the DFID announced 
that it will be setting up a climate change 
centre to help developing countries 
understand the impacts of climate 
change and adapt to them. The DFID 
has not said yet where this will be, but 
from past experience it is probably 
thinking of a UK-based centre. In fact, it 
makes more sense to set up such a centre 
in the developing world. Technology 
relating to adaptation is likely to be more 
useful when shared between developing 
countries than if handed down from 
developed countries to developing ones. 

Researchers in industrialised 
countries still have a role to play. But 
for developing nations, climate change 
is a present-day reality, not just a future 
threat. The agenda for adaptation 
research must be firmly focused on 
their needs. �

  Saleemul Huq  is head of the climate 

change group at the   International 

Institute for Environment and 

Development  in London

Who are the real experts?

“Communities in 
Bangladesh are 
adapting to flood 
risks by growing 
crops on rafts of 
water hyacinth“

Climate change is hitting developing countries hardest, so that is where 
research on how to live with it needs to be done, says Saleemul Huq
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Letters–

Accidental engineering
From Steve Durbin

You suggest that the ice-making 
capacity of the bacterium 
Pseudomonas syringae may be 
essential for rain (  8 March, p 14 ). 
How reassuring to know, then, 
that in 1987 a genetically modified 
version of the bacterium which 
lacked this capability was released 
into the environment in an effort 
to protect strawberries from frost 
(19 November 1988, p 19).

If that GM strain became 
dominant, could we all look 
forward to much less rain? The ice-
making capacity seems to be a key 
mechanism for distribution of 
bacteria, so perhaps the GM 
version is self-limiting. That would 
be a lucky escape – this time, but it 
does highlight the possibility that 
genetic modification carries more 
risks than we can test in field trials.
Barry, Glamorgan, UK

Depressing numbers
Name and address supplied

Discussing the efficacy of 
antidepressants, A. C. Grayling 
concludes: “In the debate to come 
about Prozac and the rest, let us 
get the facts right” (  8 March, p 49 ).
So I shall try. How much money 
is spent on them? Expenditure 
on antidepressant medication 
in the UK in 2006 is estimated
at £291 million, of which 
£120 million is for SSRIs, including 
Prozac . Take the UK population as 
60 million: that’s about £2 per 
head per year on SSRIs. 
Extrapolating to the 740 million 
people in roughly comparable 
developed countries, the market 
for these drugs is likely to be 
worth around £1.5 billion a year.

If SSRI sales have risen linearly 
from the £500 million a year 
worldwide reported by Joseph 
Glenmullen in his book Prozac 

Backlash for the year 1990, when 
aggressive marketing began, gross 
spending in the past 18 years will 
have been around £17 billion. 

Grayling tells us that there is 
some justification for saying that 
pharmaceutical companies 

“manipulate data in order to 
protect profits”. If this has 
happened, and if it accounts for 
even a fraction of £17 billion, it 
would be one of the larger 
financial catastrophes.

From John Campion 

Deciding whether drugs should 
be prescribed for depression does 
not require anything as dramatic 
as the settling of the mind/body 
problem, as A. C. Grayling 
suggests. Common observation 
suggests the term “depression” 
covers a variety of psychological 
states occurring in a wide variety 
of combinations and with varying 
degrees of severity.

Just as it is clear that all drugs 
cannot alleviate all of these 
symptoms all of the time, it is also 
clear that some drugs can help 
some of these symptoms some 
of the time.

As I understand it, this was the 
conclusion of Irving Kirsch’s 
study (  1 March, p 7 ). Given the 
crudity of drug function and the 
complexity of brain function, it 
is hardly a surprising one.

We need research to flesh out 
this general conclusion so that 
prescribing practice may be better 
targeted. Where a drug effect is 
shown to be “placebo” rather than 
due to its pharmacological 
properties, research needs to 
establish what this effect (which, 

after all, is real) is down to.
More precisely targeted 

research would get us away from 
the dismal, almost tribal, pro-
drug vs anti-drug spat, towards 
a culture that is better tuned to 
patients’ real needs.
Liphook, Hampshire, UK

Fly by rights
From Arthur ten Wolde

David Hollenbach’s illustrations 
to Jessica Marshall’s article on 
remote-controlled creatures 
(  8 March, p 40 ) show up an aspect 
not mentioned in the text: that 
this is a new cabinet of horrors. 

The ethics of such cyborg 
animal experiments deserve 
serious debate. It is one thing to 
perform animal testing for 
medical purposes – to save 
human lives.

It is quite another to perform 
experiments on animals with the 
aim of gathering military 
intelligence. In my opinion, the 
latter end does not justify the 
means: not for rats; not for green 
June beetles; nor for any species 
with a nervous system developed
enough to perform the complex 
tasks required. The idea of using 
cyborg animals for search-and-
rescue missions is interesting 
but doesn’t in itself justify 
these experiments.
Haarlem, The Netherlands

Skill supply
From Ceri Reid

Alan Jones has missed the point 
about the supply of scientists 
(  26 January, p 23 ), as has 
subsequent correspondence 
about it (  16 February, p 22  and   23 
February, p 20 ). A “skills shortage” 
doesn’t mean “we cannot find 
decent engineers or scientists, 
no matter how hard we try”. 
It means “we cannot find decent 
engineers or scientists for the 
salaries we have become 
accustomed to paying”.

No great private-sector drive is 
required to motivate students to 
enter accounting or law, or to tell 
them these are “fun” or “exciting” 
occupations. The status and pay 
that come with these professions 
are all that is required to encourage 
students to choose them .

If you work in technology, a 
skills shortage is probably a good 
thing for you. Market forces 
should cause your salary to rise.
Largo, Florida, US

From Neil Holmes

None of the correspondents who 
have rightly been bemoaning the 
failures of science education in 
the UK and elsewhere (  5 January, 
p 16 ) has mentioned one well-
tried alternative. The high point 
of UK science education was 
reached in the 1960s, with the 
Nuffield science project. This 
emphasised investigation over 
lists of facts, and understanding 
rather than rote learning.

Then along came the national
curriculum with its prescriptive 
lists. The inevitable consequences 
were tests, and teachers teaching 
only what can be tested. Our 
schools are now being filled with 
a generation of science teachers 
themselves taught under this 
sterile regime. If some genuine 
science teaching remains, it is in 
spite of the national curriculum, 
not because of it.
Bromsgrove, Worcestershire, UK

Intelligent neighbours
From Pam Lunn

Could the stepped-up search for 
extraterrestrial intelligence be 
missing the point (  9 February, 
p  8 and   8 March, p 20 )? 

Suppose our nearest planet 
with intelligent life turned out 
to be a watery one inhabited by 
intelligent, perhaps dolphin-like, 
creatures. These could have 
advanced language and a rich 
culture of philosophy, 
storytelling, poetry, music, dance 
and sport: but if they had no 
technology, we would never know 
about them, nor they us.
Kenilworth, Warwickshire, UK

20 | NewScientist | 29 March 2008 www.newscientist.com



From Eric Jesson

We have some very intelligent 
animals sharing this planet with 
us. But can we imagine dolphins, 
for example, using their flippers 
to invent and build transistors, 
integrated circuits and all those 
other wonders of modern 
technology? It seems that 
intelligence is necessary but is not 
sufficient to equip possible aliens 
with the ability to receive and 
transmit signals, either 
accidentally or deliberately.

We evolved our survival 
feature in our heads, being 
physically inferior animals in 
terms of our ability to avoid our 
predators by running, scampering 
up a tree, fighting or digging a 
burrow with our fingernails. The 
evolutionary pressure that drove 
the manual dexterity we now 
exploit to make tools, and the 
language we use for high-level 
cooperation, also drove that 
survival feature in our heads. 
Thus we became able to modify 
and expand our evolutionary 
niche and adapt to environmental 
extremes so that the whole world 
is now our niche.
The Gap, Queensland, Australia

Another MOND is possible
From Rudi Van Nieuwenhove

Discussing alternative theories 
to dark matter, you mention 
Mordehai Milgrom’s MOND 
theory as if it were the only 
alternative model (  8 March, p 10 ). 
This is far from the truth. Search 
  www.arxiv.org  and you will find a 
dozen or so articles describing 
other alternatives, including a 
recent one of my own (  arxiv.org/
abs/0712.1110 ). Several of them 
have been published in peer-
reviewed journals. The MOND 
theory has merely been promoted 
much more effectively than other 
alternative theories. 

Most cosmologists tend to 
believe in dark matter, so 
alternatives to it do not get the 
attention they deserve. It is much 
more difficult to get these 
alternative theories published in 
peer-reviewed journals because 

most of the referees belong to the 
“dark” side. It really makes one 
question the objectivity of the 
scientific process.
Halden, Norway

Beware black holes
From Andrew Ramsey

Why are Alexander Shatskiy and 
Daniel Holz concerned about 
metre-sized black holes with the 
mass of the Earth disrupting an 
asteroid’s orbit and sending it 
crashing into us (  8 March, p 16 )? 
It’s the black hole we should be 
worrying about. If one were to hit 
the Earth, or even pass close by, 
the effect would be devastating.
Oxford, UK

The editor writes:

�  It’s about probabilities. The 
asteroid belt in the solar system, 
the Kuiper belt and the Oort cloud 
add up to a lot of volume occupied 
by potential projectiles. If there 
are black holes lurking out there, 
any one of these objects might be 
deflected by them even if they 
missed the black hole by a 
considerable distance. The 
researchers say deflected Kuiper 
and Oort objects are likely to get 
stuck in the solar system, orbiting 
until they do hit something.

Approval trap
From Hunkar Ozyasar

It is inaccurate to proclaim 
that student volunteers acted 
altruistically “even when they 
can have absolutely no hope of 
getting anything in return” 
(  16 February, p 8 ). The students 
have a very real hope of getting 
something valuable: approval 
from the researcher.

Specialists in consumer 
product research have never been 
able to eliminate this effect 
completely. While I was brand 
manager for a dishwashing 
detergent, I saw people making an 
obvious effort to identify which 
company the researchers were 
working for and striving to please 
them. Pleas to talk openly and 
honestly, and explanations of 
how the company would benefit 
just as much from hearing 
negative opinions, may even have 
made the subjects more anxious 
to gain approval.

It is not easy to design an 
experimental setting in which 
the subjects’ responses can be 
analysed based on gender, age and 

so on, while at the same time 
convincing the subjects that any 
selfish acts will not be traced back 
to them individually. If such a 
study could be devised, it would 
be invaluable in determining the 
true degree of altruism.
Astoria, New York, US

The science of… science
 From James McNeill

I was upset that Michael Brooks 
chose to lump The Science of 

Discworld together with the other 
“Science of…” books, especially as 

he was reviewing yet another 
addition to that tired genre 
(  1 March, p 52 ). 

In The Science of Discworld,
Terry Pratchett, Ian Stewart and 
Jack Cohen use Pratchett’s fantasy 
books as a starting point for a 
haphazard romp through the 
history and philosophy of science, 
managing along the way to cover 
the basics of nuclear physics, 
astronomy, cosmology, geology 
and the evolution of intelligence. 
They do not attempt to rationalise 
fantasies with speculative science, 
but instead set out to educate the 
reader about the world around 
them by looking at it from an 
external viewpoint. 

So clear and entertaining is its 
coverage that unwilling friends 
on whom I have pressed the 
book – many of them scientific 
illiterates – have often responded 
with (to my relief) grateful thanks. 
This would be an excellent school 
book – were it not for the chaos 
that would result from filling 
classrooms with critical thinkers 
sceptical of what Stewart and 
Cohen label “lies to children”.
Glasgow, UK

For the record 

�  We located the CeBIT electronics 

exhibition in the wrong German 

city (  8 March, p 26 ). It takes place 

in Hannover.

�  The “dark fluid” on which 

HongSheng Zhao and colleagues have 

based their modified Newtonian

dynamics (MOND) theory is not, as we 

stated (  8 March, p 10 ), a mixture of dark 

matter and dark energy. What Zhao 

envisages is something different from 

either that mimics the effects of both.

�  It was Norway, not Sweden, that 

contributed $5 million to a nuclear fuel 

bank (  8 March, p 7 ).
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Technology

IF YOU regularly fall into bed 
bleary-eyed after a night of online 
gaming, you may be suffering 
from a psychiatric disorder.

In the American Journal of 
Psychiatry (DOI: 10.1176/appi.ajp.
2007.07101556), psychiatrist Jerald 
Block of Portland, Oregon,   argues  
that internet addiction should be 
included in the next version of 
DSM , the US handbook of 
recognised psychiatric conditions, 
which is currently being drawn 
up. The condition is characterised 
by excessive use of the internet, 
anger or depression if computer 
access is lost, poor achievement 
and social isolation.

In South Korea, where the 
average high-schooler spends 
over 20 hours a week gaming, the 
government is well aware of the 
problem and has trained 1000 
counsellors to help the 200,000 
children believed to be affected.

DRIVERS could take 30-minute 
“baths” in blue light at truck stops 
and gas stations to prevent them 
falling asleep at the wheel. 

That’s one suggestion from 
Mariana Figueiro and colleagues at 
Rensselaer Polytechnic Institute 
in Troy, New York, who have 
put together a   bid for research 
funding  to investigate using light 
to reset drivers’ body clocks. 

20
billion dollars. The sum 
raised by the US government 
in an auction of the radio 
frequencies soon to be 
vacated by analogue TV 

It is a quantum leap of sorts: wireless 

quantum encryption over very long 

distances just got a step closer.

Quantum communication relies 

on sending entangled photons, each 

carrying a bit of information. It is secure 

because it will be obvious if anyone 

intercepts the photons, since doing so 

will disrupt the entanglement. Safely 

received bits are then used as a key to 

encrypt further communications.

The furthest a quantum key has 

been sent through free space is   144 

kilometres  (New Scientist, 9 June 2007, 

p 14). Achieving greater distances is 

tough because the atmosphere disturbs 

the photons’ delicate quantum states. 

Now a team led by Anton Zeilinger of 

the Institute for Quantum Optics and 

Quantum Information in Vienna, 

Austria, is taking a different approach: 

send the photons via satellite. Because 

the atmosphere thins with altitude, 

travelling from a satellite thousands of 

kilometres up is equivalent to travelling 

just 8 kilometres at the Earth’s surface.

To prove that single photons sent 

from an orbiting satellite can be 

detected on Earth, the team sent 

ordinary laser pulses from a telescope at 

the Matera Laser Ranging Observatory in 

Italy to the Ajisai satellite, some 1485 km 

above the Earth. A precisely positioned 

on-board mirror bounced single 

photons back to the observatory (  www.

arxiv.org/abs/0803.1871 ). The work will 

appear in the New Journal of Physics.

“These experiments show that 

quantum communication from space is 

possible,” says Zeilinger, who is now 

proposing building a satellite that can 

produce entangled photons.

YOUR SECRET IS SAFE IN SPACE

Light is known to affect our 
body’s internal clock, and short 
wavelengths have the strongest 
effect. So Figueiro’s team wants 
to investigate how blue LED 
light affects daytime alertness 
in sleep-deprived people. 

Another idea is that cars and 
truck cabs could be fitted with 
blue LEDs, so Figueiro plans to 
use a driving simulator to see 
which combination of light 
frequencies and intensities work 
best, while not obscuring the 
view of the road.

A nightshirt containing elastic fibres coated in carbon nanotubes could detect the long 

pauses in breathing characteristic of sleep apnoea. A small current flows through the 

nanotubes, which change their conductance as the fibres stretch with breathing. Any 

disturbance is signalled by current changes. The wireless-enabled shirt, made by Jose 

Abraham of the University of Arkansas, allows wearers to sleep in a natural position.

Electrical interference from household appliances can slow down broadband. Now 

British Telecom is testing a device in homes called the iPlate, which filters out 

interference. In a recent demonstration, BT showed that a faulty fluorescent light  can 

cause a 3.8-megabit-per-second connection to drop to 0.7 Mbps and that the iPlate, 

which will cost £10, restores the connection to full speed.
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extra features than other cellphone users
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Technology

“SIT,” says the man. The dog tilts 
its head but does nothing. “Sit,” 
the man repeats.

The dog lies down.
“No!” the man admonishes. 
Then, unable to get the dog to 

sit, the man decides to teach it by 
example. He sits down himself.

“I’m sitting. Try sitting,” he 
says. The dog cocks its head 
attentively, folds its hind legs 
under its body and sits.

“Good!” says the man.
No, it’s not a rather bizarre 

way to teach your pet new tricks. 
It is a demonstration a synthetic 
character in a virtual world being 
controlled by an autonomous 
artificial intelligence (AI) 
program, which will be released to 
inhabitants of virtual worlds like 
Second Life later this year.

  Novamente , a company in 
Washington DC which built the 
AI program that controls the 
dog, says that the demonstration 
is a foretaste not just of future 
virtual pets but of computer 
games to come. Their work, 
along with similar programs 
from other researchers, was 
presented at the   First Conference 
on Artificial General Intelligence  
at the University of Memphis in 
Tennessee earlier this month. 

If first impressions are 
anything to go by, synthetic pets 
like Novamente’s dog will be a far 

cry from today’s virtual pets, such 
as Neopets and Nintendogs, 
which can only perform pre-
programmed moves, such as 
catching a disc. “The problem 
with current virtual pets is they 
are rigidly programmed and lack 
emotions, responsiveness, 
individual personality or the 
ability to learn,” says Ben Goertzel 
of Novamente. “They are pretty 
much all morons.”

In contrast, Goertzel claims 
that synthetic characters like his 
dog can be taught almost 
anything, even things that their 
programmers never imagined. 

For instance, owners could 
train their pets to help win battles 
in adventure games such as World 
of Warcraft, says Sibley Verbek of 
the   Electric Sheep Company  in 
New York City, which helped 
Novamente create the virtual 
pets. “It is a system that allows the 
user to teach the virtual character 

anything they want to,” he says.
So how do these autonomous 

programs work? Take 
Novamente’s virtual pet, which 
is expected to be the first to hit 
the market. One way that the pets 
learn is by being taught specific 
tasks by human-controlled 
avatars, similar to the way babies 

There are few limits to what a pet can be taught in the 
virtual world, as long as it has someone to copy

are taught by their parents. 
To do this, the humans must 

directly tell the pet – via Second 
Life’s instant messaging typing 
interface – that they are about to 
teach it a task. When the pet 
receives a specific command, such 
as “I am going to teach you to sit”, 
 it works out that it is about to 
learn something new called “sit”. 
It then watches the human avatar 
and starts to copy some of the 
things the teacher does. 

At first it doesn’t know which 
aspects of the task are important. 
This can lead to mistakes: the dog 

lying down instead of sitting, for 
example. But it soon figures out 
the correct behaviour by trying 
the task several times in a variety 
of ways. The key learning tool is 
that the pets are pre-programmed 
to seek praise from their owners, 
so they can make increasingly 
intelligent guesses about what 

they should copy, repeating 
adjustments that seem to make 
the human avatar more likely to 
say “good dog”, and avoiding 
those that elicit the response “bad 
dog”. Eventually, the pet figures 
out how to sit.

Learning by imitation
isn’t exactly a new idea. Robots 
in the real world are still   being 
trained in this way . But it hasn’t 
been easy. For example, a real 
robot needs sophisticated
computer vision to recognise its 
teacher’s legs, so that it can 
isolate their movement and copy 
it. But the great variation in the 
size and shape of legs, which
depends on their motion and
the angle of viewing, means it is 
hard to program a robot to
recognise legs.

In Second Life, you can get 
round this problem. Characters 
don’t see objects from a certain 
angle, nor from a particular 
distance; all they know is the 3D 
coordinates of the object, allowing 
them to recognise legs simply by 
their geometry. Once the pet can 

“Pets can be trained to help win battles in 
adventure games such as World of Warcraft”

Learning is easy 
when I show 
you how

CELESTE BIEVER, MEMPHIS
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its own “brain”, Novamente’s 
servers will pool knowledge from 
all the brains. So once one pet has 
mastered one trick, it will be 
much easier for another one to 
master it, too.

Researchers at Novamente are 
not the only ones who hope to 
create compelling synthetic 
characters. Selmer Bringsjord, 
Andrew Shilliday and colleagues 
at Rensselaer Polytechnic 
Institute in Troy, New York, are 
working on a character called 
  Eddie,  that they hope will reason 
about another human’s state of 
mind – potentially leading to 
characters that understand deceit 
and betrayal – and predict what 
other characters will do next.

The fusing of virtual worlds 
and AI will almost certainly be 
good for AI. Since the field   failed 
to deliver  on its initial promises of 
machines you can chat to, robotic 
assistants that do your housework 
and conscious machines (New 

Scientist, 23 April 2005, p 32), it has 
been hard to get funding to build 
generally intelligent programs. 
Instead more specific, “narrow AI” 
such as computer vision or chess-
playing have flourished. 
Novamente is planning to make 
its pets so much fun that people 
will actually pay money to 
interact with them. If so, the 
multibillion-dollar games industry 
could drive AI towards delivering 
on its original promise.  �

recognise legs, Goertzel then 
programs it to map the leg 
movements to the movement of 
its own legs. Obviously, the pet’s 
own legs are a different size and 
shape, so the exact same motions 
wouldn’t be appropriate. But the 
pets experiment with slightly 
different variations on the 
theme – and then settle on the set 
of movements that elicits the 
most praise from the avatar .

So far, Goertzel says he has 
successfully taught his dogs to 
play fetch, basic soccer skills such 
as kicking the ball, faking a shot 
and dribbling, and to dance a 
simple series of moves, just by 
showing them how ( watch a video 
of the demo   at www.novamente.
net/puppy.mov).

Imitation isn’t the only way 
the pets learn, however. They can 
also learn things humans may 
not have intended to teach them. 
As well as seeking praise, they 
are also programmed with other 
basic desires such as hunger and 
thirst, as well as  some random 
movements and exploration of 

the virtual environment. As they 
explore, their “memory” records 
everything that happens. It then 
carries out statistical analyses to 
find combinations of sequences 
and actions that seem to predict 
fulfilment of its goals, such as 
appeasement of hunger, and 
uses that knowledge to guide 

its future behaviour. This can 
then lead to more sophisticated 
behaviour, such as a dog learning 
to touch its bowl when a human 
walks into the room, because 
that increases the chance of a 
goal being fulfilled.  “It learns that 
going near the bowl is symbolic 
for food,” says Goertzel. “This is 
a sort of rudimentary gestural 
communication.”

Goertzel is aiming even higher. 
He says learning gestures could 
eventually form the basis for 
virtual pets to learn language, just 
as it does in young children. 
“Eventually we want to have 
virtual babies or talking parrots 
that learn to speak,” he says (see 
“If only they could talk”).

Deb Roy, an AI researcher at 
the Massachusetts Institute of 
Technology, worries that people 
will tire of training their virtual 
pets. “Philosophically I am on 
board. These are lovely and 
powerful ideas,” he says, “But 
what are the results that show 
[Goertzel’s team] are making 
progress compared to people who
have tried similar things?”

Novamente has a few tricks up 
its sleeve to stop people from 
getting bored. For starters, the 
synthetic characters will learn 
quickly as more and more people 
use them. Although each pet has 
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IF ONLY THEY COULD TALK
Could the fusion of games, virtual 

worlds and artificial intelligence take 

us closer to building artificial brains?

Novamente, the creator of virtual 

pets equipped with artificial 

intelligence, hopes its pets will learn to 

make common-sense assumptions like 

humans, which could eventually allow 

them to understand and produce 

natural language, for example.

One of the biggest challenges faced 

by researchers trying to imbue 

computers with natural language 

abilities is getting computers to resolve 

ambiguities. Take this sentence: “I saw 

the man with a telescope.” There are 

three possible ways to interpret the 

sentence. Either I was looking at a man 

holding a telescope, or I saw a man 

through my telescope, or more 

morbidly, I am sawing a man with a 

telescope. The context would help a 

human figure out the real meaning, 

while a computer might be flummoxed. 

But in an environment like Second 

Life, a synthetic character endowed 

with AI could use its immediate 

experience and interactions with other 

avatars and objects to make sense of 

language the way humans might. “The 

stuff that really excites me is to start 

teaching [pets] simple language,” says 

Ben Goertzel of Novamente.

But other AI researchers doubt that 

virtual environments will be rich 

enough for synthetic characters to 

move towards the kind of general 

intelligence that is required for natural 

language processing. Stephen Grand, 

an independent researcher from Baton 

Rouge, Louisiana, who created the AI 

game Creatures in the mid-1990s, 

applauds the Novamente approach, 

but thinks there are limits to learning 

inside a virtual world. “Just imagine 

how intelligent you would be if you 

were born with nothing more than the 

sensory information available to a 

Second Life inhabitant,” he says. “It’s 

like trying to paint a picture while 

looking through a drinking straw.”

Virtual pets learn faster by 

drawing on the collective brain



Technology

IF YOU see a soldier in action 
waving a Nintendo Wii remote-
control unit with one hand and 
holding an Apple iPhone in the 
other, don’t assume they’re 
slacking off. Soldiers may soon 
be using such devices to interact 
with their robotic assistants.

The “Wiimote” control system 
allows game players to direct on-
screen action using a wireless 
wand that detects acceleration in 
three dimensions. It has already 
found some   unexpected uses , 
such as manipulating ultrasound 
images and monitoring movement 
deficiencies in people with 
Parkinson’s disease (New Scientist,
16 February, p 26). Now David 
Bruemmer and Douglas Few, both 
engineers at the US Department 
of Energy’s Idaho National Lab in 
Idaho Falls, have modified a 
military robot so that it can be 
controlled by the Wiimote. 

  Packbot , made by iRobot 
in Burlington, Massachusetts, 

disposes of bombs, sniffs out 
explosives and checks for 
landmines for US soldiers. It is 
70 centimetres long, and moves on 
wheels or tracks. Some even have 
machine guns attached, although 
these are yet to be used in battle 
(see “Make robots, not war”).

Packbot is capable of some 
autonomous tasks, but is usually 
remote-controlled by a “joypad” 

similar to the controller used with 
most video games consoles, or a 
traditional joystick. The joypad 
consists of two groups of thumb-
activated buttons , one for steering 
and the other for speed control. 
The problem with the joypad is 
that it takes a lot of concentration 
and can monopolise the attention 
of the soldier using it. Any 
information the robot gathers is 

beamed back and presented on a 
laptop display, but the soldier can 
be so occupied with the robot’s 
controls that they can easily miss 
this, says Bruemmer. “Our tests 
show 90 per cent of the operator’s 
workload goes into driving the 
robot rather than keeping an eye 
on the sensor data.” 

The Wiimote is far more 
intuitive because movements of 
the hand directly translate into 
movements of the robot. 
Bruemmer says it should allow 
soldiers to control the robots 

more instinctively, freeing them 
up to pay closer attention to the 
incoming sensor data. “It’s 
awesome,” Few says, although 
they have yet to ask the soldiers 
themselves what they think. 
Bruemmer and Few have also 
written software that sends a 
signal to the Wiimote when the 
robot has detected something 
of special interest – somebody 
trapped in a building, say – 
activating the Wiimote’s built-in 
vibration feedback. 

“Using the Wiimote to 
control various aspects of the 
robot makes a lot of sense,” says 
Colin Angle of iRobot.

The pair also plan to 
harness the iPhone for military 
use. As an alternative to lugging 
a laptop around, Few and 
Bruemmer plan to modify the 
Packbot to transmit footage 
compatible with the palm-sized 
iPhone. Its touch screen should 
also allow soldiers to manipulate 
the video captured by the robot 
more intuitively.

The team will also be adding 
Wiimote control to the   military 
Talon robots , made by Foster-
Miller of Waltham, Massachusetts, 
but it could be applied to other 
types. “When trying to envision 
controlling a future domestic 
robot, I don’t picture sitting down 
to my PC to instruct it to fetch me 
something,” says Bruemmer.  
Paul Marks, Amsterdam  �

“Using the ‘Wiimote’ 
to intuitively control the 
robot makes sense” 

–This is no game–

Wii and iPhone 
help military 
control freaks

MAKE ROBOTS, NOT WAR
As military robots grow more 

sophisticated, some of their designers 

are now taking action to prevent 

autonomous ones being used as 

killing machines.

Noel Sharkey, a roboticist at the 

University of Sheffield in the UK, has 

long campaigned against arming 

autonomous robots. He is working with 

  Landmine Action , a London-based NGO, 

on a proposal to create an international 

treaty that would ban the practice. 

“I want an immediate international ban 

on autonomous mobile weapons that 

are allowed to make decisions regarding 

the application of lethal force,” Sharkey 

says. He also hopes to involve the 

International Committee of the Red Cross 

and Amnesty International.

Meanwhile, earlier this month 

in a discussion on robot ethics at the 

Human-Robot Interaction conference 

in Amsterdam, the Netherlands, Peter 

Kahn, a researcher in social robotics at 

the University of Washington, Seattle, 

called on roboticists to stop accepting 

research grants from the US Department 

of Defense (DoD): “We can say ‘no’. And 

if enough of us say it we can ensure 

robots are used for peaceful purposes.” 

Although today’s armed robots are 

remote-controlled by soldiers, there are 

plans to give them decision-making 

capabilities. “Verification and validation 

of the software is being worked on,” 

says Ronald Arkin of the Georgia 

Institute of Technology in Atlanta, who 

attended a meeting about armed robots 

at the Pentagon. His controversial view 

is that because robots’ judgements will 

be unclouded by fear or other emotions, 

they will be less likely than human 

soldiers to break the ethical conventions 

of war. He is writing a set of ethical rules 

that could be programmed into a robot.

Even though many roboticists agree 

with Sharkey and Kahn, and not with 

Arkin, joining such campaigns is not 

always straightforward. “If I don’t work 

for the DoD, I don’t work,” says one 

American roboticist.
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ago, English was a language so different from 

our own you’d have to learn it as a foreign 

language; very few people can understand 

Beowulf in its original Old English . The 

14th-century Middle English of   Chaucer’s 

Canterbury Tales  needs to be updated to make 

it fully intelligible. Even the unmistakably 

modern English of Shakespeare can be hard 

to understand, and that’s only 400 years old. 

Historical trends are a useful guide to 

the future. One common prediction is that 

Modern English is following the same path as 

classical Latin – a global language belonging to 

a powerful empire which evolved gradually, 

broke apart and was eventually buried by its 

progeny. According to language historians, as 

early as AD 300 the Latin of the masses had 

a vocabulary, pronunciation and grammar 

largely distinct from the elite’s classical Latin. 

Over the next 500 years this “vulgar” Latin 

split into increasingly distinct regional 

dialects, and by AD 800 it had evolved into a 

family of mutually unintelligible languages – 

the forerunners of today’s Italian, Spanish, 

French and other Romance languages. 

But history can only take us so far. The 

worldwide success of English, which puts it on 

many more lips and tongues than are found 

in its native-speaking homelands, and the 

development of global communications mean 

that the forces acting on the language are unlike 

anything seen in the past. Fortunately, recent 

research into language evolution can help.

What seems certain is that new words will 

form, meanings will migrate, and obsolete 

� ON 23 September 1938, engineers 

from the Westinghouse Electric & 

Manufacturing Company sank a time 

capsule deep into the ground at Flushing 

Meadows Park in New York City, venue of the 

1939 World’s Fair. Among other artefacts, the 

  capsule  contained a printed “key to English” 

that described the words, sounds and grammar 

of 20th-century American English to help 

its discoverers, 5000 years in the future, 

understand a language that presumably 

would be as foreign to them as Hittite is to us. 

The author of the document, John

Harrington of the Smithsonian Institution 

in Washington DC, presumed that modern 

English would be radically changed by the 

year 6939. But how? Is it possible to say 

what English will be like 5000 years from 

now, or even 500? 

Will it be like this: “I punya manglish iz 

wely chekai wan lah, singlish lagi terok, i tok 

chinglish beter”?*

Or this: “Our Father, who comes to us from 

above, your name is holy”?**

Or this: “It musve ben some girt jynt thing 

hy hy up and with a shyning and a flashing to 

it time back way back when they had boats in 

the air and all the res of it”?***

It’s a safe bet that the discoverers of the 

Westinghouse time capsule will need to use 

Harrington’s key, because 5000 years is a long 

time in the life of any language. Only 1600 

years ago, the people who spoke the languages 

that would form the core of English had not 

yet migrated to England. A thousand years 

Our language is evolving fast. How will 
it sound in 500 years, asks Michael Erard

Cover story |
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path to becoming a language like Chinese, 

where word order is fixed because the 

language has no inflections at all.

The fate of the few remaining inflections 

(including the plural -s, the possessive -’s, 

the past tense -ed and -ing on verbs) is up in 

the air. Some show signs of changing. Words 

like “messier” and “messiest” are giving way 

to “more…” and “most messy”, while the 

possessive is being replaced by phrases with 

“of”. English speakers used to be able to say 

“our’s one”; now we say “one of ours.” The 

verbal inflections (-ed and -ing, among others) 

seem more stable. “I really think these won’t 

drop,” says Geoff Pullum, a linguist at the 

University of Edinburgh, UK, and co-author 

of The Cambridge Grammar of the English 

Language. “Not in hundreds of years.” 

Holp becomes helped
Any changes that do occur to our language 

will probably be quite slow. Last October, 

Nature published a paper (  vol 449, p 713 ) about 

the pace at which irregular English verbs such 

as “run/ran” regularise by acquiring “-ed” 

to mark them as past tense. This has been 

happening gradually over the past 1200 years 

as modern English evolved from its Germanic 

roots. As one example, what we know as 

“helped” was “holp” in Middle English. 

The main author of the paper, Erez 

Lieberman, an evolutionary mathematician 

at Harvard University and the Massachusetts 

Institute of Technology, compiled a list of 

177 irregular English verbs from Old, Middle 

and Modern English, and estimated their 

frequency in everyday speech. He found 

that the less common a verb, the sooner it 

regularises. In other words, irregular verbs 

that get used a lot remain irregular (in fact, the 

10 most common English verbs are irregular – 

be, have, do, go, say, can, will, see, take and 

get). As Lieberman puts it: “The half-life of 

irregular verbs is proportional to the square 

root of their frequency.”

Of the 177 verbs Lieberman tracked, 79 have 

now regularised. So what is to become of the 

remaining 98? They are not going to follow 

suit any time soon. Lieberman predicts that 

only 10 more will become regular by 2500. 

The next candidate is “wed”, whose past tense 

(“wed”) is already giving way to “wedded”.

The ghosts of English past are useful for 

predictions, but to get a full sense of where 

English is going we must also consider the 

ghosts of English present. The future depends 

heavily on where influences are coming from. 

For the foreseeable future, the most dramatic 

changes will be made by people learning 

English as a second language. “The new 

language which is rapidly ousting [that] of 

Shakespeare as the world’s lingua franca is 

“hahm” in Old English and “hawm” in Middle 

English – might someday be “hoom.” Some 

vowels, however, appear immutable: those 

in “ship”, “bet”, “ox” and “full” have remained 

the same for centuries.  

Compared to vowels, English consonants 

have always been fairly stable. There have 

been some notable changes – the “k” in “knife” 

was once pronounced, “nature” was “natoor”, 

“special” was “spe-see-al”, and there have also 

been some shifts in how people say “r” and “l”. 

But Marckwardt was confident that English 

consonants would stay the same. 

His predictions for grammar were more 

radical. His main prediction was that more 

and more English words would lose their 

inflections, in keeping with long-term trends. 

Old English had a rich system of inflections 

for conjugating verbs (for example sing, sang, 

sung) and marking nouns with inflections to 

indicate such things as possessive, indirect 

objects or the objects of a preposition. Then, 

about 900 years ago, the system began to 

collapse, mainly because words borrowed 

from Latin, French and Norse had stress on 

their first syllables, which de-emphasised the 

final syllables where the inflections were. 

Norse speakers also introduced new endings. 

English began its life as a language like Latin, 

where word order mattered little because 

inflections kept meaning and syntax straight, 

but ever since 1066 it has been on a slow 

words will die out. These are the facts of life 

for any language. Vocabulary changes not so 

much because new words are invented but 

because words take new meanings and are 

combined in new ways. For this reason, “most 

likely the English of 2300 will be harder for us 

to understand than the English of 1700”, says 

Edwin Duncan, a historian of English at 

Towson University in Maryland. He points out 

that Shakespeare knew the words “hot”, “dog”, 

“ice” and “cream”, but he wouldn’t know what 

we mean by “hot dog” and “ice cream”. 

Predicting future vocabulary is difficult, 

but what of how the language will be 

pronounced, how words will be put together, 

and the shape of sentences? Nearly 50 years 

ago, Albert Marckwardt, a linguist at the 

University of Michigan, predicted some 

characteristics of the English to come based 

on where it had been. Take, for instance, the 

shifting sands of English vowels. From around 

the 12th century until the 16th century, 

English underwent the “great vowel shift”. 

This shortened some vowels – like “ee” to 

“aye,” as in “mice” – and pushed others to the 

front of the mouth, for example the Middle 

English vowel pronounced “oh”, which 

became “oo” as in “boot.”

The momentum of this shift is still being 

felt. Marckwardt predicted that some vowels 

of English will continue to evolve. The word 

“home” – pronounced “heim” in Germanic, 
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English itself – English in its new global form,” 

wrote David Graddol, a language researcher 

and managing director of The English Company 

in a 2006 report for the British Council.

This means that the dominance of English 

won’t be overturned by other world languages 

such as Chinese or Spanish. Instead, the new 

global form of English is already becoming a 

loose grouping of local dialects and English-

based lingua francas used by non-native 

speakers to communicate with each other. 

The vast majority of interactions in English 

are between non-native speakers – as many 

as 80 per cent, according to Jürgen Beneke of 

the University of Hildesheim in Germany. 

Graddol predicts that by 2010 there may be 

2 billion people on the planet speaking 

English, of whom only 350 million will be 

native speakers. By 2020 the number of 

native speakers will have declined to around 

300 million. At that point English, Spanish, 

Hindi-Urdu and Arabic are predicted to have 

an equal number of native speakers. 

Whether they are local creoles (such as 

Singaporean English, which combines English 

with Chinese, Tamil and Malay) or regional 

Englishes (such as the English used on the 

European mainland), non-native Englishes are 

already becoming less intelligible to each other. 

This fragmentation happens to all languages, 

says Braj Kachru, professor emeritus at Ohio 

State University in Columbus, who is one of 

the world’s pre-eminent scholars of English as 

a world language. “There have always been 

mutually unintelligible dialects of languages 

such as Arabic, Chinese, Hindi and Latin,” he 

says. “There is no reason to believe that the 

linguistic future of Englishes will be different.”

Paul Bruthiaux of Asian University in 

Chonburi, Thailand, agrees. “Even when 

spoken by highly educated speakers 

addressing the international media in 

television interviews, for example, Kenyan, 

Indian or Singaporean speakers are difficult 

to understand, largely for reasons related to 

the way their English is stressed,” he says.

Bruthiaux writes persuasively that one 

strength of English is that the English-

speaking world does not have a central 

standards body, as French has its Académie 

Française. Without a language police, the 

norms of English native speakers will become 

less important to the language’s evolution. 

The reality of English is that its future is on 

the tongues of non-native speakers, says Jean 

Paul Nerrière, a French former IBM executive 

who worked in Japan in the 1980s and 1990s, 

and discovered that his Japanese counterparts 

were more comfortable conversing in 

English with him than with native speakers. 

“I was speaking a kind of English they could 

understand,” he says. 

He named what they spoke “Globish”, 

and reckons that it has a basic vocabulary of 

1500 words. Nerrière is working on a book of 

Globish for native English speakers, in which 

he warns us to speak in simple sentences and 

avoid idioms. But he is not advocating that 

non-native speakers take over; native speakers 

should still make the rules. “I’m not saying 

the trend is towards ‘Me, Tarzan, you Jane’ 

English,” Nerrière says. “We want to speak 

simple English, but correct English.”

This suggests that English may follow the 

path not of Latin but of Arabic, a language 

that was spread with Islam over 500 years 

and evolved into multiple local dialects, the 

speakers of which all feel united by the literary 

Arabic of the Koran. What may keep the world 

of English from dissolving entirely into 

mutual unintelligibility is scientific and 

technical writing, as well as worldwide media. 

Realistically, though, the English of the 

future will probably look and sound like some 

stripped-down forms of English that are 

already around. Already, non-native speakers 

are stripping out parts of English that cause 

misunderstandings with other non-native 

speakers, regardless of what native speakers 

think about the changes. “If you heard me 

talking with a Chinese citizen or a guy from 

Valparaiso [in Chile], you might think we were 

not talking in English,” Nerrière says. “But 

you’d be surprised how easy it is between us – 

and how inhibiting it is when an anglophone 

shows up. Everyone freezes.”

Jennifer Jenkins, a linguist at the 

University of Southampton, UK, studies the 

mispronunciations of non-native English 

speakers to see which ones create 

communication problems. These stumbles 

need to be fixed, but she says that English 
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“There have always been 

mutually unintelligible 

dialects of Arabic, Chinese 

and Hindi. There’s no reason 

to suppose that the future 

of English will be different”



The ghosts of English future
For a real taste of the English of the 

future, science-fiction writers are 

perhaps the most reliable sources. 

H. G. Wells, Aldous Huxley, George Orwell 

and Anthony Burgess all created new 

words for the English of their futures, 

from Orwell’s “doubleplusungood” to 

Burgess’s “droog” (“friend” in Russian). 

Such writers face a challenge. On 

one hand, they have to evoke a strange 

world and acknowledge the ravages of 

time; on the other, they can’t demand 

too much of the reader. 

Most writers solve this by 

deforming the spelling, such as Cyril M. 

Kornbluth in his 1958 story Time Bum,

where he depicts the language of 2403 

as something like this: “It konsis’d ‘v 

hiz admish’n too a sit’zen ‘v thi Twenti-

Furst Sentch’ri that thi Taim 

Polis ekzisted and woz op’rated 

fr’m thi Twenti-Fifth Sentch’ri.” 

In his 2004 novel, Cloud Atlas,

David Mitchell depicted the English 

of his post-apocalyptic future with 

deformed spellings and invented 

words, in homage to Russell Hoban’s 

1980 novel, Riddley Walker, which 

has struck many readers with its 

overwhelmingly consistent though 

degraded English from an unspecified 

time at least 2000 years in the future.

But perhaps the realism prize 

should go to Joss Whedon, creator 

of Buffy the Vampire Slayer and 

director of the cult TV show Firefly,

a space western set 510 years in the 

future where everyone speaks a 

slangy form of English – and perfect 

Mandarin Chinese.
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teachers may some 

day decide not to fix 

others that don’t cause 

problems. As a result, it’s easy 

to see how certain sounds may 

eventually drop from the English 

that is used as a lingua franca. 

Jenkins’s findings make Marckwardt’s 

predictions about English consonants seem 

absurdly conservative. For instance, she finds 

that the “th” sounds of “thus” and “thin” are 

often dropped and replaced with either “s” 

and “z”, or “t” and “d.” Another consonant that 

causes problems is the “l” of “hotel” and “rail”, 

which is often replaced with a vowel or a 

longer “l” sound as in “lady.” 

What’s more, clusters of consonants are 

simplifying, surviving intact at the beginnings 

of words but vanishing elsewhere. You may 

hear “frien” and “sen” for “friend” and 

“send”. It may become common to hear 

“succeed” as “suss-see” and “accept” as 

“assep”, and teachers may even promote 

those pronunciations once they recognise 

that their students may never have a 

conversation with a native English speaker. 

A similar set of observations has been 

made by Barbara Seidlhofer, a linguist at 

the University of Vienna in Austria, who 

also studies verbal interactions between 

non-native English speakers. She notes that 

they don’t distinguish between mass nouns 

(like “information” and “furniture”) and 

countable nouns (like “ball” and “onion”); 

some day it may be reasonable to talk 

about “informations” and “furnitures.” 

The conflation of types of nouns “is 

extremely common in new varieties of 

English around 

the world”, 

agrees David 

Deterding, a 

linguist at Brunei 

Darussalam University 

in Brunei, who studies 

Singaporean English. 

If you’re a proficient 

speaker of English, you may 

look on these new forms with horror, 

thinking: they’re not changing English, 

they’re ruining it. But Latin wasn’t ruined 

in a day. It changed slowly over generations, 

sound by sound, word by word, and people 

probably complained about every step. 

Alternatively, you might consider that new 

speakers are actually making the language 

more streamlined and consistent. Only native 

speakers are attached to exceptions, anyway. 

For instance, the third-person singular 

(such as “she runs” or “he writes”) is the only 

English verb form that adds an -s at the end. 

Seidlhofer has found non-native speakers 

often drop this -s. They also simplify verb 

phrases, saying “I look forward to see you 

tomorrow” instead of “I am looking forward 

to seeing you tomorrow”. And they overuse 

some prepositions as in “emphasise on” and 

“discuss about”, which come from the phrases 

“emphasis on” and “discussion about”.

All this means that English is under more 

pressure to change, from more directions, 

than Latin or Arabic ever were. Rather than 

look for single factors that have the biggest 

impact, Lisa Lim, a linguist at the University 

of Amsterdam, the Netherlands, who studies 

the evolution of Singaporean English, stresses 

what she calls the “ecology of language”. 

This allows you to consider all the sources 

of change, from predictable ones (such as 

the speed at which irregular verbs become 

regular) to complex, unpredictable external 

events such as wars, migrations or the rise 

of rival global languages like Mandarin. The 

internet looms large in this ecology, as does 

the direction of the world economy. 

Suzette Haden Elgin, a retired linguist 

formerly at San Diego State University in 

California, says: “I don’t see any way we can 

know whether the ultimate result of what’s 

going on now will be Panglish – a single 

English that would have dialects but would 

display at least a rough consensus about its 

grammar – or scores of wildly varying 

Englishes all around the globe, many or 

most of them heading toward mutual 

unintelligibility.” How long will it take for us 

to know which path English is on? “My guess – 

a wild guess – is less than 100 years. How 

much less, I can’t say.” 

A recent paper in Science (  vol 319, p 588 ) 

suggests that Elgin may be right. A team of 

mathematical biologists led by Mark Pagel of 

the University of Reading, UK, found that 

when a new language splits from its 

mother language, such as the 

divergence of Proto-Polynesian from 

Proto-Fijian in around 1500 BC, it 

generally undergoes a burst of rapid 

change in its vocabulary. All over the 

world this abrupt “punctuational” change 

is occurring with local Englishes, and the 

shifts are occurring quickly enough to be 

visible in a human lifetime. The future 

of English is taking shape right now, in the 

mouths of billions of people who grew up 

speaking something else. �

Michael Erard is a writer based in Portland, Maine. 

His new book is   Um…: Slips, stumbles, and verbal 

blunders, and what they mean  (Pantheon Books)

* Malaysian English: “I can’t speak Malaysian or Singaporean 
English very well, but I speak Chinese English better.”
** Globish, developed by Jean Paul Nerrière
*** From Riddley Walker by Russell Hoban, set in a 
post-apocalyptic future England

Read previous issues of New Scientist at 
http://archive.newscientist.com



Wing tones
City birds are going to 
extraordinary lengths to 
make themselves heard. 
Ed Yong listens in
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� DAYBREAK in the city. The brief quiet 

of the night gives way to the low 

rumble of cars, trucks and industry, 

but one sound is notable by its absence. Gone 

is the familiar dawn chorus, with its rich mix 

of enchanting melodies and calls. In its place 

is a strangely depleted music – abrupt, high-

pitched and sometimes ear-piercing. Welcome 

to the urban soundscape of the future.

This is no dystopian vision. It is the 

prediction of scientists who have been 

studying the way in which noise pollution 

affects urban bird life. The growing clamour of 

cities and roads may be annoying to us, but for 

many birds it can mean the difference between 

life and death. Background noise can mask 

both the sounds of approaching predators and 

the alarm calls that warn of danger. They can 

also rob individuals of reproductive success by 

drowning out the songs that male birds use to 

attract mates and demarcate their territory.

The impact of this noise is now becoming 

clear. Some species simply are not able to make 

themselves heard above the ever-growing 

racket and are finding themselves squeezed 

out of the city. Others are beginning to change 

the way they communicate. In the long term, 

new species may evolve. If noise levels 

continue to rise, it seems inevitable that 

urban bird life will change dramatically.



urbanites. By chance, their flexible singing 

has put them in a good position to cope 

with the artificially noisy conditions caused 

by humans.

Behavioural flexibility is what distinguishes 

species coping with noise pollution from those 

that are struggling. The relatively recent rise 

of urban noise means that most of the vocal 

strategies used by city birds are likely to be 

learned responses rather than the result of 

evolution. In the long term, however, genetic 

changes are likely to occur because of the role 

that songs play in survival and reproduction.

Songs are primarily sexual traits that 

influence the mates females choose and so 

the success of males. If females come to see 

the ability to avoid acoustic masking as an 

indicator of mate quality, they will prefer to 

mate with males that can do this and the trait 

will be boosted by sexual selection. In addition, 

individuals whose hearing is attuned to 

picking out the songs of other birds amid 

urban noise are also at a selective advantage, 

which will ultimately increase their proportion 

of the population. 

If singing and hearing diverge enough, 

urban birds may be less likely to find the 

vocals of rural birds attractive, or even to 

recognise them as members of the same 

species. These changes could serve to 

eventually split populations into genetically 

distinct urban and rural species. Alternatively, 

different populations of the same species 

pitched tunes than their forest-dwelling 

counterparts, raising the minimum frequency 

by 200 hertz on average, to around 3500 hertz. 

Not only do urban great tits sing in a higher key, 

but they also eschew the standard riffs of their 

forest peers for more original ones (  Current 

Biology, vol 16, p 2326 ).

The ability to change one’s tune is 

a valuable asset in the growing urban 

hubbub. Unlike some birds that learn their 

entire repertoire while in the nest, great tits, 

song sparrows and others regularly modify 

their songs throughout their lifetime. They 

have far more tunes than they require and 

select different songs depending on the 

context. By monitoring which songs work best 

in a particular situation, individuals can learn 

from experience and adapt to local changes. 

Successful new singing strategies can spread 

as young birds learn to sing by imitating the 

performances of their seasoned neighbours. 

Alternatively, songs may become better 

adapted by default: if younger birds cannot 

hear the low-frequency segments of their 

tutors’ songs, they may never learn tunes 

containing these lower notes, which could 

then drop out of local repertoires altogether.

“This plasticity provides adaptive value 

in natural conditions,” says Slabbekoorn. 

Forests can vary greatly in how loud they are 

and those birds that live near noisy areas like 

waterfalls and river torrents also sing at 

higher frequencies, in a similar way to 

You can already hear the changes, if you 

know what to listen out for. One giveaway is 

birds unexpectedly singing outside their 

traditional peak times of morning and evening. 

At these prime times of day, wind noise and 

turbulence are at their lowest, so sound carries 

further – but not if you factor in the impact of 

rush-hour traffic. Richard Fuller of the 

University of Sheffield in the UK has found 

that some local robins have abandoned the 

traditional dawn chorus and taken to singing 

at night to avoid the daytime din altogether. 

This shift had previously been attributed to 

the confusing effects of light pollution, but 

Fuller’s analysis reveals that daytime noise 

has a much stronger effect: the parts of 

Sheffield with nocturnal singers were an order 

of magnitude noisier by day than other areas 

of the city (  Biology Letters, vol 22, p 368 ). 

It remains to be seen whether singing at 

night is a successful way to combat noise 

pollution. It is not the only option, however . 

Nightingales, when not singing at night, 

have opted for an approach that seems at 

odds with their delicate melodies – they 

simply shout louder. When Henrik Brumm 

at the University of St Andrews in the UK 

recorded nightingales singing between 5 am 

and 10 am he found that those in Berlin sang 

up to 14 decibels louder than their forest 

counterparts, achieving volumes of up to 

95 decibels – enough to send humans reaching 

for ear protection. The loudness of their vocals 

was proportional to the level of background 

noise, with birds singing particularly loudly 

on weekday mornings (  Journal of Animal 

Ecology, vol 73, p 434 ). 

Hitting the high notes
Changes in the timing or volume of songs are 

fairly obvious solutions to the problem, but 

some songbirds have taken a more subtle 

approach. Urban noise is particularly loud 

at low frequencies – between about 1 and 

3 kilohertz. By avoiding these low notes, 

birds can make their songs more audible. 

Blackbirds, song sparrows and house finches 

have all adapted in this way, but the most well-

studied practitioner is the great tit. 

For the past five years, Hans Slabbekoorn 

of Leiden University in the Netherlands has 

analysed the ways in which great tits deal with 

noisy cities. He found that those inhabitating 

noisier parts of Leiden   sing melodies  with 

higher minimum frequencies than those in 

quieter areas of the city. When he looked at 

populations of great tits in 10 European cities, 

including London, Paris and Amsterdam, he 

found that every one of them sang higher-
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“Some believe the blackbird has diverged 
into urban and rural subspecies”

To beat the traffic, European robins have taken to 

singing at night and blackbirds avoid low frequencies
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might adopt differing strategies to cope with 

urban noise, leading eventually to a species 

split occurring in birds living in the same 

neighbourhood. “It would be absolutely 

fascinating to see this kind of sympatric 

speciation,” says Fuller. 

This is not mere speculation. Some 

scientists believe that the European blackbird 

has already diverged into separate urban and 

rural subspecies, with different body shapes 

and life histories. Slabbekoorn and Erwin 

Ripmeester, also at Leiden University, are now 

investigating how urban noise is driving this 

separation. They are using playback recordings 

to see if urban blackbirds respond more 

strongly to urban songs than to rural ones. 

They have also taken blood samples from 

urban and rural blackbirds and plan to check 

for genetic divergence. “It’s certain that we are 

seeing parts of the process of speciation 

taking place,” says Slabbekoorn, “but we 

might not be there to see the end result.”

While blackbirds, great tits and others 

are apparently taking advantage of their 

adaptable songs, not all birds are flexible 

enough to cope with the urban clamour. Amid 

the loud and low-pitched noise, the biggest 

losers are those that rely heavily or 

exclusively on low-frequency calls and are 

physically incapable of switching to higher 

frequencies. Orioles, cuckoos, great reed 

warblers and even the familiar house sparrow 

all fall into this category. House sparrows were 

once frequent visitors to the UK’s parks and 

gardens, but populations are now falling, 

as they are in mainland Europe. “We don’t 

really understand why that is, but noise may 

be a factor,” says Slabbekoorn. “House 

sparrows use an important low-frequency 

component in their calls.” 

In the Netherlands, the great reed warbler 

has suffered a similar decline. Anecdotal 

evidence suggests that road noise may have 

contributed to this: the construction of a road 

near a particular reed bed reduced the number 

of warbler breeding pairs from around 10 to 

just two. When the road was closed for repairs 

for two years, five more pairs moved into the 

area, although the subsequent return of traffic 

drove them away again.

Loud noises can also have unexpected 

effects, including driving otherwise faithful 

birds to adultery. Zebra finches, for example, 

maintain monogamous relationships through 

a series of calls that allow them to recognise 

and locate their mate. John Swaddle from the 

College of William and Mary in Williamsburg, 

Virginia, found that loud environmental 

noise prevents female finches from 

hearing these calls. This erodes the otherwise 

strong bonds between partners and leaves 

females showing no greater preference for 

their chosen males than for strangers (  Animal 

Behaviour, vol 74, p 363 ). 

Even among species that seem to be 

adapting successfully to noise pollution, there 

are signs that they are merely making the best 

of a bad situation and that such flexibility is 

not without its costs. House finches, for 

example, expend more energy on louder 

songs in noisy cities, and their efforts are 

shorter as a result. Female house finches 

prefer mates with longer songs, so males who

compensate for background noise could be 

left with fewer mating opportunities. A great 

tit’s natural inclination is to show off its lower 

vocal register during the prime moments of 

the breeding season. These notes take more 

effort to produce, says Slabbekoorn, so they 

probably provide a good indicator of the 

singer’s strength and his potential as a mate. 

In an urban setting, however, these dulcet 

tones may be lost in the hoo-ha, so urban 

males face a compromise between singing 

a highly rated song, or simply one that is 

audible (see Graph).

Noise is just one of the challenges facing 

urban birds. Until recently, concern has 

centred on other forms of pollution, including 

chemicals and light. Yet there is no doubt that 

noise has already contributed to a decline in 

the diversity of bird species around cities and 

major roads. Frank Rheindt at the University 

of Würzburg, Germany, measured the diversity 

of different bird species near a busy local 

highway and found a dearth of birds that sing 

at lower frequencies. 

The very fact that urban birds around 

the world are coming up with strategies to 

deal with noise speaks volumes about the 

gravity of the problem. “There are many 

factors that affect a bird’s capacity for 

breeding in cities but noise has been the most 

neglected one,” says Slabbekoorn. Just how 

much it will change the familiar dawn chorus 

remains to be seen.  �

Ed Yong is a science writer based in London
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When Germany recently approved its new coal 

power stations, it stipulated that the plants 

must be compatible with any future carbon 

capture technology. The UK is likely to take 

the same approach if ministers, as expected, 

approve a new coal-fired station at Kingsnorth 

in Kent. However, these installations are likely 

to have reached the end of their useful lives 

before the technology arrives. 

From this you might suspect that policy-

makers are seizing on CCS as a painless way 

out of the difficult political choices posed by 

climate change. Yet it is no such thing. The 

belief that CCS will save them from acting 

against coal could prove as false as the belief 

half a century ago that nuclear power would 

be so cheap it wouldn’t be worth metering. 

This time, though, the consequences of being 

deluded will be far more damaging.

Beneath the seabed
The idea of CCS goes back to 1979, when Cesare 

Marchetti of the International Institute for 

Applied Systems Analysis, an east-west think-

tank based in Austria, proposed a CO
2
 burial

system as a way of countering climate-changing 

carbon emissions. Yet it took until 1996 for the 

first such project to be launched, when Statoil, 

Norway’s state oil company, began stripping 

CO
2
 out of natural gas from the Sleipner West 

gas field in the North Sea and pumping it back 

down into a sandstone aquifer beneath the 

seabed. The project is still burying a million 

tonnes of CO
2
 every year. Similar schemes now 

operate at Weyburn in Saskatchewan, Canada, 

and at In Salah in Algeria. Both pump CO
2
 into 

existing oil wells to help flush more oil out.

Though welcome, these projects cannot 

handle the volume of CO
2
from a large coal-

fired power station, nor dent the total emissions 

of CO
2
 from human activity – about 24 billion 

tonnes per year. To cut that by just 4 per cent 

would require 1000 Sleipners.

Apart from these schemes, all we have is 

a flurry of R&D projects, many of which have 

yet to make it off the drawing board. This lack 

of urgency was underlined earlier this year by 

the fate of a proposed CCS plant at Mattoon 

� COAL is our cheapest and most 

abundant source of fossil-fuel energy. 

We probably have enough to keep the 

world powered for hundreds of years. Trouble 

is, the carbon emissions from burning it all 

would make the planet uninhabitable long 

before then. Is there a way to get the energy 

without the emissions? 

There certainly is, say coal technologists. 

Capture the carbon dioxide produced when 

coal burns and bury it underground, back where 

the coal came from. Most of the technology to 

do this is proven, and there are enough places 

underground to store the CO
2
 and keep it secure 

for thousands of years. That at least is the pitch 

for carbon capture and storage (CCS). If it lives 

up to the claims, the vast coal reserves in the US, 

China, India and elsewhere could fuel the post-

industrial era just as European coal fuelled the 

industrial revolution two centuries ago. Forget 

renewables, coal can be a zero-carbon energy 

source too. So what are we waiting for?

CCS has no shortage of fans. Last October, 

the British government’s senior minister for 

business, John Hutton, predicted that by 2030 

wide use of CCS “could see up to a third of 

British electricity generated in this way”. In 

Germany, only CCS can make sense of an 

energy policy that combines a large number 

of new coal-fired power stations with plans for 

a 40 per cent cut in CO
2
 emissions by 2020. 

Unfortunately, few in the energy industry 

believe these deadlines are remotely achievable. 

A study by the Massachusetts Institute of 

Technology called   The Future of Coal , published 

last year, suggests that the first commercial 

CCS plants won’t be on stream until 2030 at 

the earliest. Thomas Kuhn of the Edison 

Electric Institute, which represents most US 

power generators, half of whose fuel is coal, 

takes a similar line. In September, he told 

a House Select Committee that commercial 

deployment of CCS for emissions from large 

coal-burning power stations will require 

25 years of R&D and cost about $20 billion. 

The energy company Shell, though 

enthusiastic about the technology, doesn’t 

foresee CCS being in widespread use until 2050. 

Yet some governments appear oblivious to this. 

36 | NewScientist | 29 March 2008 www.newscientist.com

Cleaning up coal
Can we turn the dirty black stuff into the zero-emission 
fuel of the future? Fred Pearce checks out progress so far
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10 trillion tonnes of CO
2
, or 500 years’ worth.

How secure would these burial grounds 

be? Opponents of CCS schemes recall the 

disaster in 1986, when a million tonnes of 

CO
2
 belched from the bottom of Lake Nyos 

in Cameroon. Being denser than air, the gas 

formed a blanket that asphyxiated some 

1700 people. Though the event was entirely 

natural, it has left a potent image of what 

could go wrong. As Bert Metz, co-author of a 

2005 report on CCS by the Intergovernmental 

Panel on Climate Change, says: “Public 

acceptance is a possible show-stopper if things 

are not done properly.” 

Geologists don’t dismiss the possibility of 

a catastrophic release, after an earthquake 

perhaps. But they see slow seepage as at least 

as important a concern. To prevent climate 

change, CO
2
 has to be stored safely for 

millennia. Even a leakage rate of 0.01 per cent 

a year – a suggested industry standard – would 

see almost two-thirds of the gas gone within 

10,000 years. The legal question of who has 

long-term responsibility for stored carbon 

is also unresolved, and it could prove as 

convoluted a debate as that over nuclear 

waste. No surprise then, that next to designing 

a capture plant, assessing the leakage threat is 

the major research focus for CCS. 

In 2006, engineers from Australia 

completed a trial project to store CO
2
 in deep 

coal seams in Silesia in southern Poland. This 

year, in a project sponsored by the Australian 

government, 100,000 tonnes of CO
2
 will be 

injected into a saline aquifer off the coast of 

Victoria and closely monitored. The EU is 

sponsoring a similar project in Germany. 

The furthest-advanced project is a test site 

at which engineers have injected 1600 tonnes 

of CO
2
 into a sandstone formation known as 

the Upper Frio on the Gulf coast of Texas. The 

rock, which once contained oil, is now flooded 

with salt water.   An early report on the Frio 

project , published in the journal Geology by 

Yousif Kharaka of the US Geological Survey, 

points to a possible danger of storing CO
2
 in 

formations like these. The CO
2
 has acidified 

the brine, allowing it to dissolve metal-oxide 

minerals in the rock, and this, Kharaka says, 

might eventually create tunnels in the cap 

rock through which CO
2
 might escape.

Not everyone involved shares these fears. 

Nick Riley of the British Geological Survey, 

who collaborated on the Frio project, believes 

that the danger of a leak occurring this way 

is slight. He accepts that there was some 

acidification, and that a small amount of CO
2

did escape into the overlying layer of rock, but 

insists that it poses no problem. Susan

Hovorka of the University of Texas, Austin, the 

project’s principal investigator, agrees. “The 

CO
2
 has smeared… until it cannot move much 

further.” In fact, far from being a problem, the 

adopted at Mattoon. It is widely regarded as 

the next big thing in coal power generation, 

regardless of its potential for CCS. 

CO
2

can also be extracted directly from the 

combustion chamber if the coal is burned in 

pure oxygen rather than air. But oxygen is 

expensive and the technology is still at an 

early stage. The simplest and most developed 

method is to wait till the coal has been burned 

and pass the flue gases through a scrubber 

containing organic chemicals called amines, 

which react with the CO
2
. The CO

2
 can then be 

collected and buried, while the amines are 

recycled. The British government wants to use 

this technology in its pilot project, partly 

because it is the only one that can be 

retrofitted to existing power stations. 

Burial sites
Whichever of these strategies is adopted, 

the scale of any worthwhile CCS project will 

have to be huge. Coal produces around three 

times its own weight of CO
2
. This will all have 

to be pressurised, liquefied and moved to 

a site where it can be interred at depths of 

a kilometre or more, where the pressure 

will ensure that it stays liquid.

Where will these sites be? On the face of it, 

the best candidates would be the voids left in 

worked-out oilfields, such as those beneath the 

North Sea. The rocks held oil or gas for millions 

of years, so they should be able to hold CO
2
 too, 

the thinking goes. Recent studies show that 

natural CO
2
 has been   held within the North 

Sea’s Miller oilfield  for the past 120 million 

years. Oil and gas fields could hold up to 

a trillion tonnes of CO
2
 – or 50 years’ worth of 

emissions at the rate at which it is likely to be 

produced in 2030. Another possible dump is 

unmineable coal seams, where CO
2
 would be 

adsorbed in a layer on the surface of the coal. 

Then there are deep, porous rocks such as 

sandstone formations that are capped by an 

impermeable layer of shale or other rock that 

would trap the CO
2
. These are widespread 

beneath both the continents and the oceans 

(see Map). According to some estimates they 

could provide storage space for as much as 

in Illinois. In December 2007, a US 

government and industry consortium called 

FutureGen had announced that Mattoon 

would be the site for a new power station that 

would test carbon capture technologies. The 

plan was to begin burying CO
2
 in rock beneath 

the power station by 2013. “Our strong coal 

tradition will be revitalised as we become the 

home of the cleanest fossil-fuel-fired power 

plant in the world,” said Illinois governor Rod 

Blagojevich. Six weeks later, the project was 

scrapped, after the government baulked at its 

$1.3 billion share of the bill. 

Back in Europe, the EU says it hopes to have 

a dozen demonstration plants working by 

2015. In November 2007, for instance, the UK 

government announced a competition to build 

a 300-megawatt power station that would 

store CO
2
 in exhausted oilfields beneath the 

North Sea. Unfortunately, support for such 

schemes remains half-hearted at best. In 

a statement on energy policy in January, the 

EU once again declared its enthusiasm for CCS, 

but warned there was “no possibility of 

significant funding from the EU budget”.

One of the brighter spots today is Australia, 

a country heavily dependent on coal, which has 

state-backed plans for a power plant at Fairview 

in Queensland that will burn methane from 

unmineable coal seams and bury the resulting 

CO
2
. Another is China, where a high-tech coal 

power station being built outside Tianjin will 

include a carbon capture plant. 

If all goes to plan, these projects could 

become the basis for a huge global industry. 

Around a third of human-made CO
2
 emissions 

come from large, fixed sources that could be 

captured. The world has 5000 power stations 

and 3000 industrial plants that emit more 

than 100,000 tonnes of CO
2
 a year (see Map). 

Capturing the CO
2
 at such plants can be done 

before, during or after the fuel reaches the 

combustion chamber. The pre-combustion 

option is the most complex: the coal is 

initially converted into a mixture of gases 

from which hydrogen is extracted to be fed to 

a gas-turbine power generator, while the CO
2

goes for burial. This is the technology that 

will be used in Tianjin, and would have been 
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“Carbon capture and 
storage itself consumes a 
huge amount of energy”



chemical reactions might gradually convert 

the CO
2
 into carbonate rock that would keep 

the carbon locked underground indefinitely.

So far, tests have been small-scale, short-

term and largely at sites that geologists judge 

will perform best. In the real world, Hovorka 

points out, geologists will be under pressure 

to find burial sites close to power plants, 

where the rock formations may be less than 

perfect. “We know how to recognise an 

excellent site,” she says. “But we need 

confidence about when to screen out sites 

that are too risky.” She also admits there is 

no method yet for deciding how much CO
2
 a 

particular rock formation can absorb before 

leaking, and how to spot if things are going 

wrong. A study in the journal Advances in 

Water Research warns that   algorithms 

modelling the seepage of gas through rock are 

untested, so the results  could prove inaccurate.

Even moving the gas from power station 

to burial ground won’t be simple, as the 

volumes involved will be vast. A study by the 

International Energy Agency suggests that the 

EU would need 150,000 kilometres of pipeline 

to trunk its CO
2
 emissions to the North Sea. 

Operations will have to be continuous, and 

a vast new industry will be required. 

The necessary capital investment will 

be huge, as will the cost of operating any 

CCS system. The US government reckons 

CCS will increase the cost of coal-fired power 

generation by 75 per cent. For this to be 

commercially viable, it has been calculated 

that a price tag of more than €30 per tonne will

need to be imposed on CO
2
emissions, either 

via a carbon tax or through a continuation of 

the emissions trading system introduced 

under the Kyoto protocol. 

So exactly what would this hugely costly 

undertaking achieve? One EU document on CCS 

says beguilingly: “The possibility exists for a 

CO
2
-free energy system based on fossil fuels.” 

Yet even the best CCS systems will not capture 

all the CO
2
, and existing methods typically 

capture only about 85 per cent. In reality the 

figures are even more unfavourable, as the CCS 

process itself consumes anything from 10 to 

40 per cent of the energy produced by a fossil-

fuel power station. 

Another factor to be taken into account is 

the energy used by diggers, trucks and trains 

to extract coal and transport it to the power 

station. In all, this may take up to a quarter of 

the energy the coal produces at the power 

plant, and none of these emissions disappears 

when CCS kit is bolted on. 

Add all this together, and what do we 

get?   The most detailed published assessment , 

by Peter Viebahn of the German Aerospace 

Center in Stuttgart, estimates that at best CCS 

will reduce greenhouse gas emissions from 

coal-fired power stations by little more than 

two-thirds. That compares with life-cycle 

emissions for most renewable energy

technologies that are 1 to 4 per cent of those 

from burning coal. 

We are unlikely to give up burning coal 

any time soon, and CCS could eventually 

have an important part to play by allowing 

coal to be used without doing unacceptable 

damage to the global climate. But that isn’t 

going to happen tomorrow. And as to the 

dream of coal becoming a zero-emissions 

source of power – forget it.  �
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little uniformity in the standard of observation,” 

says Crotts. “It’s a big hair ball of a data set.”

To untangle the hair ball, Crotts divided 

up the catalogue according to independent  

observations made from different locations. 

Then he looked to see whether there were any 

common places on the moon identified by 

multiple observers. He did the same thing 

with observations made in different centuries 

and applied a number of other statistical 

filters. “The same six locations on the moon 

consistently survived my filtering, while other 

commonly reported sites fell by the wayside,” 

says Crotts. “I was stunned.”

One site accounted for half the sightings: 

the 45-kilometre-diameter Aristarchus crater. 

About a quarter were associated with Plato, an 

impact scar 100 kilometres wide . Most of the 

rest were linked with the Mare Crisium and 

craters Grimaldi, Tycho, Copernicus and Kepler.

Was it just a fluke that these sites jumped 

so dramatically out of the data? “The analysis 

looks correct,” says Chuck Wood of the Planetary 

Science Unit in Tucson, Arizona. But he warns 

there might still be a bias towards Aristarchus 

and the other craters because these are popular 

spots for amateur astronomers to study. 

So Crotts wondered if other events near 

the lunar surface might correlate with these 

locations. Apollo 15, Apollo 16 and the   Lunar 

Prospector  probe which orbited the moon in 

1998 all carried spectrometers designed to 

detect alpha particles emitted by the radioactive 

decay of radon gas on the surface. 

Crotts found that episodic emissions of 

radon were exclusively associated with the six 

most common sites for TLPs, with Aristarchus 

accounting for half of all the emission  of the 

gas. “It was such a coincidence that the 

idea hardened in my mind that I was onto 

something,” he says. “The sites of these flashes 

also seem to be outgassing sources, suggesting 

one was the cause of the other.”

Crotts suspects that what all these six sites 

have in common is cracks in the crust. Gas 

could leak to the surface through these cracks, 

building up pressure before bursting its plug 

of lunar soil, or regolith, and exploding into 

space. “You wouldn’t want to be standing on 

top were that to happen,” says Crotts. Apollo 18 

was once scheduled for Aristarchus, but it was 

cancelled along with the Apollo programme.

Crotts and his student Cameron Hummels 

calculate that a mere half a tonne of gas 

escaping into the vacuum would puncture the 

regolith and create a dust-and-gas cloud a few 

kilometres across that would persist for 5 to 

10 minutes – exactly as often observed. The 

future lunar dwellers; we would have to 

rewrite the moon’s geological history.

TLPs are one of the moon’s greatest 

mysteries. Lasting from a minute to a few 

hours, they can involve notable brightening, 

dimming or blurring stretching over a few 

kilometres of the moon’s surface. Some 

observers even report a baffling ruby-red glow. 

Shortly after the start of the   Apollo missions  

to the moon, researchers in the US and UK 

catalogued the 1500 or so recorded sightings. 

With the aid of these accounts, Crotts wondered 

whether it was possible to tease apart any real 

lunar phenomena from imagined sightings.

One of the first sightings was made in the 

10th century by monks at Canterbury 

cathedral in England, who reported seeing 

an explosion on the moon. Even the   Apollo 11  

astronauts reported seeing a bright glow from 

Aristarchus as they passed overhead. The 

tricky thing is that the majority of sightings 

are made by amateur astronomers. “There is 

●
PICTURE the scene. Aristarchus crater 

on the near side of the moon, 20 July 

2019. It’s only a few hours since 

NASA’s Altair 2 landing craft touched down 

and astronauts are walking on the lunar 

surface for the first time in almost half a 

century. Suddenly, a large area of the crater 

floor begins to convulse and a titanic eruption 

of gas knocks the astronauts off of their feet. 

They look back to see their landing craft has 

disappeared in a cloud of dusty debris. 

That’s what   Arlin Crotts  fears could 

happen to the next crew that lands on the 

moon . Crotts, an astrophysicist and 

cosmologist at Columbia University in New 

York, has analysed over 1500 accounts of 

strange lights on the moon, dubbed transient 

lunar phenomena. For decades, researchers 

have argued over whether TLPs are real or 

merely tricks of the imagination. Now Crotts 

says he has strong evidence that they are 

indeed real and caused by giant eruptions of 

gas. If he is right, the moon is not the stone-

cold, dead satellite we thought it was and the 

eruptions may be due to residual volcanic 

activity. Not only could that spell danger for 

When the 
 moon blows
Planning on building a moon base? There are some places 
you should definitely avoid, warns Marcus Chown

“The moon is trying to tell us something important. 

We’ve probably got about 10 years to find out what”

Surveyor 1 was the 

first US lunar lander to 

touch down safely
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cloud can change the reflectivity of the surface 

by either shading  features or by spreading the 

dust grains through the near-vacuum so that 

they reflect about 20 per cent more light than 

when they are clumped together on the surface.

 So where is the gas coming from? Since 

radon is a decay product of uranium, the 

obvious answer would be that it comes from 

uranium in rocks throughout the moon. “The 

problem is to explain how the products of 

general radioactivity would become 

concentrated at so  few outlets,” says Crotts. 

He favours another explanation, which 

flies in the face of our accepted view of the 

moon as a dead satellite whose interior cooled

and solidified long ago. “I believe we should 

consider whether the moon still has some 

residual sites of volcanism in the form of 

outgassing,” he says. He points to Aristarchus – 

sat on a volcanic plateau, it is widely believed

to have produced much of the lava of the 

western mares, about 3 billion years ago. “I 

can’t think of another place on the moon that 

screams ‘volcanism’ more loudly,” says Crotts. 

To test the idea, Crotts calculated the effect 

of Earth’s gravity repeatedly stretching and 

squeezing the moon. “It grinds up about 

100,000 tonnes of moon rock a year,” he says. 

“That might release about 100 tonnes of gas.” 

That’s a figure that rings alarm bells. NASA 

is planning to send humans back to the moon 

in about 10 years’ time. Together, the Altair 2 

landing vehicle and its mate, the Orion 

spacecraft, are expected to eject about 

30 tonnes of gas near the moon’s surface 

with every landing mission. “This level of 

contamination could wipe out any signal 

of lunar volcanism,” says Crotts.

It is now a race against time to learn all we 

can about TLPs and what they might tell us 

about the moon’s interior. Crotts and a team 

of astrophysicists, geologists and spacecraft 

instrument specialists have secured a robotic 

telescope with a 10-inch mirror  in Cerro 

Tololo, Chile. They are scanning the moon as 

often as possible for TLPs and adding similar 

telescopes around the world as they get 

funding. Such a network should soon be able 

to detect a TLP, analyse it and alert other 

astronomers while it is actually happening.

“We don’t understand this aspect of the 

moon anywhere near as much as we thought 

and it is trying to tell us something important,” 

says Crotts. “We’ve probably got 10 years to 

find out what.”  �

Marcus Chown (www.marcuschown.com) is author 

of Quantum Theory Cannot Hurt You (Faber)

Further Reading: “Transient lunar phenomena: regularity and 

reality” by Arlin Crotts (www.arxiv.org/abs/0706.3947v1)



Interview

Can’t see the 
desert for the trees

Describe what you have seen on your recent trips 
to rural Africa.
You might call me an old Africa hand. I have 
been working there on and off for 30 years, 
looking at how people manage their natural 
resources. I was in Niger regularly between 
1984 and 1994. Back then, a lot of the land was 
treeless. There had been frequent droughts. 
Farmers had chopped down their trees for 
firewood and the desert was spreading. When 
I went back in 2004, I drove 800 kilometres 
east from the capital, Niamey, and I thought, 
bloody hell, there are trees everywhere.

I went to a village called Dan Saga, which 
I knew when it had virtually no trees. Now it 
had 80 to 100 trees per hectare. On the way 
back to the capital we drove north into the 
Tahoua region. In 1994, most of this area 
was bare plateau. Now you couldn’t see the 
villages because they were hidden behind 
trees. I saw the same thing everywhere. What 
was emerging was nothing short of a miracle. 
I reckon Niger has gained 200 million trees in 
two decades.

What is fuelling all this tree planting?
In Dan Saga, I sat down with the villagers and 
asked them. They said they had nearly lost 
their land to the desert. Every year, they had to 
replant their crops several times because the 
sand buried them or the winds destroyed 
them. After long deliberation, they agreed 
that the only way to survive was to protect the 
young trees that grew spontaneously on their 
land. A few years later, the trees protected 
their crops against the winds and stopped 
the sands spreading. The trees are now part 
of their farming system, providing fodder for 

livestock so farmers get more manure for their 
fields. We have also found that in areas with 
trees, fewer adults leave the villages to find 
work elsewhere. Trees are creating more local 
economic opportunities.

Didn’t the people know about the value of the 
trees before?
Yes. A hundred years ago, the sultans of the 
city of Zinder punished people who cut down 
certain trees, by having their hands cut off. 
But during later colonial times, the farmers 
were told to grow peanuts, and experts 
instructed them to remove all the trees from 
their fields: modern agriculture was about 
cultivating a single crop on a bare field. They 
did as they were told. The other thing is that 
trees were considered state property – as they 
are in many African countries – so when 
nobody was looking the farmers just chopped 
them down and sold them as firewood.

What changed?
The farmers knew they had a crisis to resolve. 
“We had to fight the Sahara,” they told me. 
At the same time, the government was being 
weakened by economic crises and political 
instability. The people no longer had to obey 
the experts, and they started to see the trees 
as their own rather than the state’s. They felt 
they were in charge.

The politics of this are important. All 
across Africa, people look after the things 
they own but ignore or destroy what is 
controlled by the state. The World Bank says 
good governance is essential for development, 
but in this case the weakening of the state 
created opportunities for farmers. It seems 

that we have all underestimated the capacity 
of African farmers to adapt to crises and 
changing conditions.

To help tackle desertification, African governments 
and the European Union are talking about creating 
a   “green wall”  of trees across the Sahara from 
Senegal to Djibouti. Is this a good idea?
In January 2008, the green wall initiative 
became part of a wider cooperation 
agreement between the African Union and the 
EU. Fortunately, it is not only about planting 
trees, but also about different methods of 
managing natural resources, such as soils. 
But it is striking that in all the reports on this 
initiative, there is not a single word about the 
farmers who have created their own version of 
a green wall without the help of governments 
or outsiders. There is a risk that governments 
could do harm by intervening, but if they 
adopt policies that give farmers legal rights 
to their trees it could work out OK.

Is there any evidence that planting trees could 
influence Africa’s climate?
It’s hard to be sure, though some 
meteorologists say that more vegetation 

Profile
Chris Reij studied human geography at the VU University 
Amsterdam. He later worked as a regional planner in 
Burkina Faso, funded by Oxfam. Since returning to the 
VU University’s   Centre for International Cooperation  in 
1982, he has specialised in studying natural resource 
management in Africa’s drylands and helping farmers 
in developing countries across the world build on 
their innovations.

Returning to Africa after a 10 year absence, Chris Reij could barely believe 
his eyes. On the arid margins of the Sahara in Niger, all he could see were 
trees. It was no mirage: after studying land use in Africa for three decades, 
he was witnessing the untold story of the re-greening of the Sahel. He tells 
Fred Pearce about the African farmers who are defying the experts

Photography: Chris de Bode
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Chris Reij reckons the “experts” are plain wrong 
 about Africa’s deserts

encourages more rainfall. It holds moisture 
on the land, which then evaporates to create 
more rain downwind. The farmers say the 
trees have reduced the strong winds, and that 
they bring more rain. We want to do research 
into that.

Yet in 2005 there was   serious drought and 
famine in Niger .
That’s true, but some places seemed to escape 
and nobody has explained why. In October 
that year I went back to ask the farmers I knew 
how it had been for them. In the villages 
without trees, they told me they had run 
out of food and sent many of their children 
to the feeding centres. Many of those children 
never returned. 

In Dan Saga, however, they told me the 
trees had saved them. Not a single child had 
died. They had pruned some of their trees and 
sold the wood to get cash to buy cereals. They 

also had fodder from the trees, so their 
livestock survived. This is good news because 
this is something developed by the farmers 
themselves and it shows that they have 
adapted to climate change better than we 
sometimes imagine.

Why have so few people heard of this 
success story?
The outside world has such a strong sense that 
deserts are spreading in the Sahara that even
the “experts” refuse to believe anything else. 
After my first journey back to Niger in 2004, 
I mentioned what I had seen at a big 
international meeting on desertification. The 
chairman refused to believe me. These are 
remote places and few people will go there to 
see for themselves. In Koloma Baba, a village 
in the Tahoua region, I teased the president of 
the women’s group. “All the experts believe 
the Sahel is continuing to die. It’s in all the 
reports,” I told her. Without blinking, this wise 
old woman replied: “Those experts have never 
visited us.” 

We have a strongly ingrained idea that 
these people are either passive victims or else 
are destroying their own land. In fact they are 
coming up with solutions to their problems. 
It is important to recognise that and to 
support them.  �

“We’ve underestimated 
African farmers’ ability 
to adapt to crises”



Review

� THE first edition of George 
Gamow’s textbook The 

Constitution of Atomic Nuclei, 

published in 1931, was almost 
immediately rendered useless 
when the neutron was discovered 
in 1932. The second edition was 
running through the presses in 
1936 when physicists worked out 
the structure of the compound 
nucleus, making that edition 
as obsolete as the first. Gamow 
agonised over whether he should 
risk firing a third bullet and 
finally, in 1947, he took the plunge. 
The third edition was duly 
published, but with a mischievous 
preface in which he claimed credit 
for any subsequent breakthroughs 
in the field. Just producing the 
book was, he wrote, a contribution 
to the progress of science. 

“Whenever a new edition of this 
book nears publication, a new 
major discovery is made in 
nuclear physics.” 

We are living through a similar 
boom time in mapping the 
cosmos, so perhaps   astronomer 
Jeffrey Bennett  should make an 
equally bold claim. He has been 
working on the fifth edition of 
Life in the Universe, a textbook 
about the search for alien life. 
The first edition, published in 
1998, described the 13 known 
extrasolar planets. Now Bennett 
has 277 to cover, and astronomers 
just keep finding more. So he has 
taken a break from the treadmill 
of updating his textbook and 
has written a popular book 
instead, bringing the rest of us up 
to date on our extraordinary new 

and expanded universe – and on 
who else might live in it.

It is almost inconceivable 
that there are no other life forms 
out there, Bennett says, given that 
the cosmos contains as many 
stars as there are grains of sand on 
all of Earth’s beaches.   Beyond 

UFOs explores everything from 
the likely locations of alien life to 
the implications of our finding it, 
and it’s a thrilling ride. For 
Bennett, though, the facts are but 
a means to an end. If he can 
inspire us to gaze up into the 
heavens and realise the glory of 
the universe, bloodshed and 
hatred on Earth will be consigned 
to history – or so he says. At times, 
Beyond UFOs is not so much an 

introduction to alien life as it is a 
manual for achieving world 
peace. “A little perspective on our 
place in the universe makes any 
form of geographic, ethnic or 
religious hatred seem just plain 
ridiculous,” he writes.

Such naive enthusiasm for the 
power of science is enviable, but it 

gets a bit wearing as the book 
progresses. Even Bennett’s hero, 
Carl Sagan, took a more world-
weary attitude to the terrestrial 
consequences of our cosmic 
discoveries. Sagan worried that 
“when we agonise about our 
diminished cosmic place and 
purpose… habits of thought 
familiar from ages past reach for 
the controls”. The result, Sagan 
said, is not a healthy self-
effacement but a growth in 
pseudoscience and superstition.

Sagan used “superstition” as 
a euphemism for religion, but 
Bennett is far more sympathetic: 
“If a scientist tries to tell you that 
there’s no room for God in our 
present understanding of life and 
evolution, he’s just plain wrong,” 
he writes. “Can’t everyone just 
calm down, and realise that science 
and religion do not pose threats to 
one another?” 

It’s a nice idea, but if we discover 
extraterrestrial life it will become 
extremely difficult to argue that 
humanity is the centre of divine 
attention. The central tenet of 
more than one sacred text would 
be instantly negated. The culture 
clash that would inevitably follow 
the discovery of alien life may 
prove hard to mediate  but, to quote 
Sagan again, “our preferences do 
not determine what’s true”.

At least Bennett has good 
insight into what’s likely to be 
true. Beyond UFOs is crammed 
with neat analogies, startling 
imagery and mind-blowing 
illustrations of astronomical 
concepts. If you want to 
understand the universe and our 
place in it, you will not find a better 
primer. The first diagram alone – 
which shows how Earth’s 10,000-
kilometre span of real estate fits 
into a supercluster of galaxies a 
billion trillion kilometres across – 
bears a good 10 minutes of study. 
This truth is astonishing, and 
humbling – and Beyond UFOs

is a great place to find it.  �

Michael Brooks’s novel Entanglement is 
published by Random House Australia

OH MY GOD, WHAT 
IF WE FIND ALIENS?
Jeffrey Bennett gives a great account of the search for 
alien life and our place in the universe, but his conclusions 
go a little too far, says Michael Brooks

If life can survive in this hot spring in 
Yellowstone, where else might we find it?

N
AT

IO
N

AL
 P

AR
K 

SE
RV

IC
E/

JI
M

 P
EA

CO

Beyond UFOs by Jeffrey Bennett, Princeton University Press, £15.95/$26.95, ISBN 9780691135496

“It is inconceivable 
that there are no other 
life forms out there”
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style. Science and engineering 
labs abound with kluges. A physics 
professor once told me, “The best 
piece of equipment is one that 
falls apart five minutes after you 
take the last data point.” 

Nature has made its fair share 
of clumsy designs, too. Our spines 
can barely support our greedy 
stomachs, and our trachea’s 
proximity to the oesophagus is a 
constant choking hazard. Marcus 
points out that while people readily 
accept that our bodies are poorly 
designed, few allow that the mind, 
too, is held together by evolution’s 
versions of gum and duct tape. 

Such talk of bad design offends 
creationists, but Marcus also 
catches Steven Pinker, Richard 
Dawkins and Daniel Dennett 
“cheerleading” for how cleverly 
evolution put our heads together. 

A classic revived
Flatland: The movie edition 
by Edwin A. Abbott with Thomas Banchoff, 
Princeton University Press, £8.95/$15, 
ISBN 9780691136578 
Reviewed by Richard Lovett 

EDWIN ABBOTT’S 
1884 classic is 
billed here as a 
mathematical 
story, designed to 
stimulate young 
imaginations. But 

the tale of a two-dimensional 
“Flatland” and a visiting sphere, 
who introduces the Gospel of 
the Three Dimensions, is also a 
timeless satire on class privilege. 
A delightful piece of science 
fiction, it explores how a 
2D world might actually work. 
The book is nicely presented, 
and includes the full text of the 
original novel, the screenplay 
for the forthcoming film, 
commentaries from the film-
makers and stunning colour 
art taken from the film.

Animated Flatland
Flatland: The movie on DVD
Princeton University Press, 
£19.99/$29.95, ISBN 9781604615371
Reviewed by Richard Lovett 

GORGEOUS 
rendering and a 
cast that includes 
Martin Sheen 
and Michael York 
bring Abbott’s 
novella into the 

21st century in this 35-minute 
animation. Some updates are 
fun, but beefing up Abbott’s 
simple plot forces major changes, 
including a reversal of the 
ending. Kids will enjoy it while 
fans of the book will appreciate 
the first half, which nicely brings 
Flatland to life, along with the 
square’s visits to Pointland and 
Lineland. However, the sunny 
ending changes the despotic 
circles into cartoon villains, 
robbing the satire of much of its 
punch. Still, a fun ride, overall.

Nature, he says, “doesn’t ‘care’ 
whether its products are perfect 
or elegant”, just as long as they 
are good enough to get extra food 
or have more children. 

More importantly, natural 
selection never starts from scratch. 
Among the many insightful images 
in Kluge, the best is one in which 
Marcus compares human brains – 
where the rational parts  are grafted 
onto the primitive, “reptilian” 
ones – to a power plant he once 
visited. There, beneath a veneer 
of high-tech computers, archaic 
vacuum tubes did the real work. 

Like the power plant, evolution 
never had a chance to “go offline” 
and install better brains; its only 
choice was to adapt the imperfect 
design of previous generations. 

Kluge details how our minds 

are poorly designed to handle 
such things as memory, belief, 
choice, language and pleasure – 
usually by invoking an endless 
parade of psychology experiments. 
Marcus also offers a coda: 
10 pillars of practical wisdom for 
making the best of our klugy minds.

The book is strongest when 
showing how brain modules that 
evolved for one purpose often take 
on roles they were not “designed” 
for, or how our mental functions, 
while adequate individually, can 
harm us when working together – 
such as when our reasoning skills 
and healthy sex drive conspire to 
talk us into disastrous affairs.

Altogether, Kluge is a bit 
depressing, reminding us that we 
make dumb choices, overreact 
and rationalise to an astounding 
degree. Yet in a way Marcus is 
rooting for us Homo sapiens. The 
problem, he says, is that we live in 
environments very different from 
those evolution prepared us for. 
But that great kluge in our skull 
“is a clumsy or inelegant – yet 
surprisingly effective – solution.”  �

Sam Kean is a journalist based 
in Washington DC

Kluge: The haphazard construction 
of the human mind
by Gary Marcus, Houghton Mifflin, 
$24, ISBN 9780618879649

IT TAKES a remarkable book to 
deflate the adherents of both 
Darwinism and intelligent design 
(ID) in one fell swoop. In   Kluge ,
  Gary Marcus  chronicles nature’s 
efforts to perfect the human 
mind. He points out that, while 
evolution can achieve impressive 
feats of engineering – as scientists 
often remind the ID folk – it is also 
capable of some sloppy work. 

A “kluge” is a patched-together 
solution to a problem – a jury-rig 
assembled from whatever 
materials are at hand, MacGyver-

MAKING SENSE OF 
OUR ‘FLAKY’ MINDS
This fresh evolutionary perspective allows us to appreciate 
the human mind – flaws and all – and explains how our 
brains cope with an imperfect design, says Sam Kean

“The mind is held 
together by gum 
and duct tape”

Bookends

Evolution cobbled our brains together 
with whatever it had to hand
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Enigma
Fermat plus one
No. 1487 Adrian Somerfield

ACCORDING to Fermat, no two cubes can sum 
to another cube. However, this does not 
necessarily apply to the sum of three cubes.
I asked some pupils to try to find sets of 

three of the first dozen cubes which sum 
to a fourth cube. Mary and Norma told me 
that they had found the sets with two 
summands in common. Oswald found a set 
which had no summand in common with 
theirs. Peter then experimented with 
summands beyond the first dozen cubes 
and found a higher set of three, two of 

whose summands were sums in the 
previous sets, which summed to a fourth 
cube. What four cubes did (a) Oswald, 
and (b) Peter find?

£15 will go to the sender of the first correct 
answer opened on 29 April. The Editor’s 
decision is final. Please send entries to 

Enigma 1487, New Scientist, Lacon House, 
84 Theobald’s Road, London WC1X 8NS, or 
to enigma@newscientist.com (include your 
postal address). The winner of Enigma 1481 
is Richard Mellish of Harrow, Middlesex, UK.

Answer to 1481  No calculator, please!
27  45  63

Commentary

THOMAS AQUINAS may never 
have actually wondered how 
many angels can dance on the 
head of a pin, but his tortured 
musings about metaphysical 
issues associated with the non-
corporeality of angels (and the 
related issue of whether there is 
excrement in heaven) stretched 
the limits of reasonable rational 
inquiry so far that later scholars 
invented the phrase to mock him. 

My thoughts turned to 
Aquinas  last week as I sat through 
a lengthy seminar on the subject 
of   Boltzmann brains . The speaker 
decided his ruminations were so 
important that he needed 90 
minutes rather than the customary 

hour. To my surprise, many in the 
room seemed to agree with him.

Before I discuss the topic being 
debated in this particular ivory 
tower, let me recap what 
Boltzmann brains are, and why 
some string theorists in particular 
have become fixated by them. 
Both string theory and 
inflationary cosmology suggest 
that our universe, rather than 
being unique, may be part of a 
larger structure. Inflation suggests 
that there may be other three-
dimensional universes causally 
disconnected from our own, 
while string theory implies the 
existence of higher-dimensional 
space. Putting these together, 

some theorists have wondered if 
we might explain various features 
of our universe by the use of the 
so-called   anthropic argument .

This runs as follows. If there 
are many universes each with 
different values of some 
parameter (such as the amount of 
dark energy), and if life like us can 
only exist in universes in which 
the quantity has the value it has, 
then the value we measure isn’t 
surprising. As several physicists, 
including myself, have recently 
shown, the validity of the 
anthropic principle rests on the 
assumption that humans are 
typical life forms.

It has recently been argued 
that if our universe’s accelerating 
expansion goes on forever, then 
ultimately random thermal 
fluctuations will spontaneously 
produce arbitrarily complicated 
life forms, just as a monkey 
playing a piano for an infinite 
time will eventually play all of 
Beethoven’s sonatas.

These thermal fluctuations 
have been called Boltzmann 
brains after Ludwig Boltzmann, 
the Austrian physicist who 
developed what is now called 
statistical mechanics, an idea 
essential to understanding the 
thermal behaviour of macroscopic 
systems. The problem is that 
statistical arguments suggest that 
in long-lived universes, far more 
Boltzmann-brain consciousnesses 

“These are unknown 
quantities that differ 
by billions of orders 
of magnitude”

Of angels, pins 
and brains…

World lines  Lawrence Krauss
will develop than intelligences 
like our own, which have evolved 
over billions of years. That would 
mean we are far from typical, so 
anthropic explanations of our 
universe fall by the wayside.

Some theorists have therefore 
tried to develop constraints that 
would force all inflating universes 
like our own to decay well before 
Boltzmann brains can infect 
them. The bad news here is that in 
this case our universe must be 
unstable, and heading for a 
catastrophic end. But at least 
anthropic arguments from string 
theory would not be undermined. 
You can decide for yourself which 
you would prefer.

Which brings us to the seminar 
I had to endure. To calculate how 
fast various string theory vacuums 
might need to decay, the audience 
and speaker discussed whether an 
isolated consciousness like our own 
could be imagined to exist without 
any support system, or whether 
one has to posit complex systems 
like galaxies in which to house it. 
The difference implies a change of 
a factor in what is essentially a 
probability estimate from 
exp(1035 ) to exp(1070 ). This is a 
change of 35 orders of magnitude, 
not in the probability but in the 
exponent of the probability!

If debating angels dancing on 
pins marked the intellectual low 
point of medieval theology, then 
we may similarly question the 
merits of debating problems that 
require hand-waving arguments 
involving unknown quantities 
that differ by billions and billions 
of orders of magnitude. Let’s focus 
on other issues, at least until 
better theories come along.  ●
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Feedback–

THE UK government remains hell-bent 
on introducing biometric identity 
cards. We have to wonder how many 
of the civil servants behind the scheme 
have tried using the iris-recognition 
technology the government 
introduced a year ago to make it 
quicker to get through passport control 
at UK airports and which   Feedback 
reported on at the time  (14 April 2007).

A colleague who regularly travels 
abroad has gamely persevered with the 
iris scheme. He leaves his friends 
waiting to show paper passports in the 
immigration line and joins the iris line. 
Then he enters a cubicle, looks into a 
camera and obeys synthesised voice 
instructions to stand further back, 
closer, to the left, to the right and so on.

The iris line is always short or empty 
because very few passengers now 
bother to try it. Most of those who do 
are routinely rejected. The camera and 
computer spend several minutes trying 
to recognise the traveller’s eyes before 
saying no. The reject then has to back 
out of the cubicle and return to the line 
to show paper.

Airport staff have obviously now 
grown to expect this. They wave rejects 
to the front of the passport line with 
what has become a stock cheery excuse: 
“Don’t blame us, it comes from France.”

So iris recognition does save time 
standing in line, but not in the way the 
government intended. And what will 
happen when everyone has to have a 
biometric ID card? Will the computers 
say no on a similar scale? It sounds like a 
recipe for the country grinding to a halt.

OWNERS of Apple Mac computers are 
often quick to explain why Macs are 
superior to Windows PCs, and in particular 
how less prone they are to bugs and 
viruses. What they often fail to mention 
is that when Macs do have bugs they can 
be weird indeed. 

An anonymous reader of the website 
Macintouch.com describes a “known” 
problem with AppleWorks version 6 for the 
Mac: “When typing long documents, when 
you get somewhere into page 42 all the text 
disappears. No one knows why (or is not 
telling).” 

Feedback would find this quirk pretty 
exasperating, but the writer is reassuring: 
“Do not panic. The text has only changed to 
the colour white. Simply ‘Select All’ 
(Command-A), then change the text colour 
to black. Save immediately, then 
immediately paste in enough text to get 
beyond page 42. Save again.”

We shall pass over the fact that having 
to do this could well bring on an attack of 
computer rage, and ask instead: could 
there be a reason why this problem only 
occurs on page 42?

EURALERT, the information service for 
Scottish business, academic and 
research communities, sent Nina Baker 
a “partner request for projects” in what 
was entitled “An ontology-based and 
context-aware system for multimodal 
and multidevice content delivery”.

The message went on to assert, for 
example, that: “The introduction of 
semantics to model the user and device 
profiles and to support the decision 
logic in combining them with the 
context, will allow the creation of user 
interfaces which are able to deliver 
content specifically targeted to the 
user and his device. 

“As we are dealing with different 
devices and constraints such as 
bandwidth or user preferences or 
limitation in accessing the content, 
the proposed solution will make use 
of a renderer capable of rendering 
the content in the specific user 
interface required by the device and 
user profile and context, based on 

multimodal content provided in a 
standard format…” 

Baker hasn’t the faintest idea what 
they’re talking about. Nor have we.

WHILE browsing the population trends 
tables in the world-data section of the   US 
Population Reference Bureau  (PRB), Michael 
Banther noticed that Norfolk is listed as a 
separate nation – with a projected 
population in 2025 of 2000 (sic), compared 
with, say, Nigeria’s 204,900,000. 

Banther says he hadn’t realised that 
devolution in the UK had gone quite so far as 
to grant one of its counties independence, 
and wonders why the people of Norfolk 
have been so slow to stage a celebration to 
mark their new-found nationhood. It seems 

he is also feeling stirrings of secessionist 
zeal in regard to his own county. “When,” 
he asks, “will we obtain equal treatment 
here in South Gloucestershire?”

Then again, perhaps the PRB was 
talking about the antipodean territory of 
Norfolk Island – though that hardly seems 
like a nation state, either.

AN ADVERTISEMENT for Limbitin 
that Ian Fraser came across reads: 
“Limbitin is a natural medicine 
formulated specifically to treat Restless 
Leg Syndrome. Limbitin comes in 
an easy-to-take form and is consumed 
orally through the mouth.”

Fraser wants to know if he can take 
this medicine orally some other way.

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.

The instructions on Anna Ghislaine Williams’s bottle of 
energising ginseng gel read: “Apply coin-sized gel to 
palm of hand and spread behind ears, neck and face.” 
Would that mean inside the nasal cavity?
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The last word–

LEAF ANTLERS
What causes these strange horny 
growths on tree leaves (see Photo)?

� These “antlers” are almost certainly 
galls.  Many plants, both herbaceous 
and woody, react to irritants by 
producing a tumour-like growth 
around that irritant. The irritant may 
be a virus or bacterium, a fungus, 
another plant, a nematode worm or 
one of several groups of arthropods – 
insects and mites – which suck the 
sap or lay eggs on or in the plant. 
The larvae of insects that cause galls 
live in its centre, eating away happily. 
They will usually pupate when the 
gall falls to the ground into the 
autumn leaf litter and the adult 
insect emerges the following spring, 
in time to attack the following year’s 
spring growth.

Usually, the gall has a characteristic 
form related both to the plant species 
and to the irritant species. The same 
irritant may induce different shaped 
galls in different plant species and 
also at different stages of its life-cycle. 
The excellent British Plant Galls by 
Margaret Redfern and Peter Shirley, 
published by the   Field Studies Council  
(ISBN 9781851532148), runs to more 
than 500 pages and illustrates many 
hundreds of galls. 

So which gall is in the photo? 
There is no scale on the picture but 
the leaf is from a tree. It appears 
to be roughly egg-shaped with an 
irregularly and coarsely toothed 
margin. These features suggest the 
leaf is possibly from a poplar or lime 
tree. If that is so then the galls may be 
about 5 to 10 millimetres tall. British 

Plant Galls lists no galls of this general 

shape for poplars, but there are two 
likely candidates under   limes , both 
are mite-induced. In the broad-
leafed lime (Tilia platyphyllos) the 
mite is Eriophyes tiliae, producing 
a gall greater than 8 millimetres 
tall; in the small-leafed lime (Tilia 

cordata) the irritant is the mite Aceria 

lateannulatus, whose gall is about 
5 millimetres tall. Both galls may also 
be found on the common or European 
lime (Tilia x europaea). 
Mike Snow

Crymych, Pembrokeshire, UK

� These are lime nail galls caused by 
the lime nail gall mite (E. tiliae) and 
the galls are widespread in the UK. 
The hollow structures are produced 
in response to the mites feeding 
on the underside of the leaf. The 
mites subsequently enter the galls 
to shelter, feed and breed. This 
particular mite is restricted to lime (or 
linden) trees. Similar galls are often 
produced on alder leaves by a related 
mite – E. laevis.
Myles O’Reilly

Scottish Environment Protection 

Agency

Glasgow, UK

SICK AS A HORSE
On a long motorway journey 
while driving behind a horsebox, I 
wondered, do horses get travel sick? 
In fact, do we know whether any 
animals besides humans suffer from 
motion sickness?

� Horses are unable to vomit,  except 
in extreme circumstances, because 
of a tight muscle valve around the 
oesophagus. So it is difficult to know 
whether or not they feel sick. Other 
monogastric  animals can vomit. 
Younger cats and dogs frequently 
vomit during their first car journeys 
but rapidly become accustomed to 
travel and no longer suffer sickness. 
In the UK a neurokinin-1 receptor 
antagonist  has recently been licensed 
as a treatment for motion sickness in 
dogs as it reduces the urge to vomit. 
James Hunt

Taunton, Somerset, UK

� Motion sickness is common 
among animals, affecting domestic 
animals of all kinds. A carsick dog is 
not only pathetic, but messy. In his 
unforgettable book, A Sailor’s Life,   Jan 
De Hartog  wrote: “My worst memories 
of life at sea have to do with cattle. 
Two things no sailor will ever forget 
after such an experience are the pity 
and the smell… cattle get seasick, 
and the rolling of the ship terrifies the 
wits out of them. A seasick monkey 
or pup may be amusing and easy to 
deal with, but five hundred head of 
cattle in the throes of seasickness are 
a nightmare…” He also mentioned 
horses explicitly and even fish 
transported in unsuitable conditions 
may show signs of disorientation.

Motion sickness is ubiquitous 
because all vertebrates have organs 
of balance and they correlate balance 
with feedback from other senses 
to stay upright . When movement 
causes say, visual information to 
conflict with balance, the brain of 
a sensitive individual interprets 
the disorientation as a symptom of 
poisoning and a typical reaction is to 
vomit to clear the gut.
Jon Richfield

Somerset West, South Africa

� Both Robert Falcon Scott and 
Ernest Shackleton took ponies with 
them to Antarctica. On the way 
they experienced some appalling 
weather, and both noted how badly 
affected their animals were. They 
did, however, perk up when the 
storms abated. Similarly, Scott’s dogs 
spent most of the storms curled up 
or howling, suggesting they too were 
suffering. Animals with a similar 
auditory system to ours would suffer 
from motion sickness, because it is 
caused by the confusion of auditory 
and visual inputs.
Tim Brignall

Bristol, UK

THIS WEEK’S QUESTION
Stem cell growth
The latest tip I read for prolonging the 
life of cut flowers involved using a 
needle to make a hole in the base of a 
tulip stem  to protect the heads of the 
flowers from drooping. It seemed to 
work. Why would it? And what other 
unusual methods are there for 
preserving cut flowers?
Glennis Fryd

Oxfordshire, UK
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