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EDITORIAL 

Time's up for 
psychiatry's bible 
Rewrit i n g  the standards fo r an 
e nt i re med ical f ie ld  in one go is 

u n necessary - and dangerous 

BOOKS are by and large riding out the online 
revolution that is devastating the sales of 
many newspapers, magazines and other 
printed works. But this week we report on 
a volume that has outlived its usefulness. 
The American Psychiatric Association (APA) is 
in the midst of rewriting the mammoth tome 
called the Diagnostic and Statistical Manual 
ojMentalDisorders, or DSM, which provides 
checklists of symptoms that psychiatrists 
and other doctors use to diagnose what form 
of mental illness a patient has - and fights are 
breaking out all over. 

The final wording of the new manual will 
have worldwide significance. DSM is 
considered the bible of psychiatry, and if 
the APA broadens the diagnostic criteria 
for conditions such as schizophrenia and 
depression, millions more people could be 
placed on powerful drugs, some of which have 
serious side effects. Similarly, newly defined 
mental illnesses that deem certain individuals 
a danger to society could be used to justify 
locking these people up for life. 

Given such high stakes, we should all be 
worried by the controversy (see page 38) .  
Proponents of some of the changes are being 
accused of running ahead of the science, and 
there are warnings that the APA is risking 

"disastrous unintended consequences" 
if it goes ahead with plans to publish DSM-V, 
as the new manual will be known, in 2012. 

It doesn't have to be this way. With the 
advent of the internet, there is no longer any 
compelling need to rewrite the diagnostic 
criteria for the whole of psychiatry in one 
go. Yes, diagnoses should be revised as new 
scientific findings come in. But for this, 
specialists can be assembled when necessary 
to address specific areas that have become 
outmoded. Their suggestions can be posted 
on the web for comment. More research can 
be commissioned, if necessary. And when 

"Newly defined mental illnesses 
could be used to justify locking 
up certain people for life" 

consensus is reached, new diagnostic criteria 
can be posted online. 

Similarly, standing panels could 
periodically review issues that cut across the 
whole of psychiatry - such as the inevitable 
shift away from checklists of symptoms 
towards a system based on measurements of 
the underlying biological and psychological 
determinants of mental health. 

The APA's leaders suggest that DSM-V 
will become a "living document" that will be 
amended as necessary. It's a shame they didn't 
simply move the current DSM into this mode. 
That would have hurt the APA's coffers, as 
a book that becomes a reqUired reference 
is a big earner; DSM sales since 2000 exceed 
$40 million. But it's hard to see who else 
stands to gain from the current exercise 
and if the critics' dire predictions come to 
pass, patients will be the biggest losers .• 

What's hot on NewScientist.com 

Who is controlling the 
spy in your pocket? 

LIKE the trail of crumbs in the tale of Hansel 
and Gretel, data trickling from the gadgets we 
carry in our handbags and pockets map our 
every move. By adding GPS readings to output 
from the motion sensors that are becoming 
increasingly common in cellphones, it is 
possible to build up a meticulous record 
of an individual's day-to-day activity. 

This can now be exploited by apps on the 
phone to predict what services we will require 
or to spot abnormal activity that could indicate 
we need help (see page 24) . Yet just as Hansel's 
breadcrumb trail failed to save the pair when 
birds ate it, its modern equivalent could go 
equally badly wrong. The data smartphones 
generate must remain under their owners' 
control, and not be hijacked by advertisers 
or other self-interested third parties .• 

Libel law in the dock 
ENGLISH libel law, intended to protect 
reputations, is at times stifling scientific 
debate - and not just in the UK. In June, we 
reported (bitly /jdWev) how author Simon 
Singh is being sued over an article in which 
he questioned the use of spinal manipulation 
to treat certain childhood conditions. 
Support for reform is now widespread and 
has culminated in a review by the UK's justice 
secretary. The reform campaign deserves the 
support of everyone, anywhere in the world, 
who values the free discussion of ideas .• 

ANIMAL BEHAVIOUR 
D Eject! Eject! Frog embryos 

used by the deniers? We list their is inviting LHC insiders and the rest of on our planet's geography. See maps 

attempts to water down the science the world to place bets on finding the that string out the continents in a 

adopt radical anti-predator defence Higgs boson single line, or unite the world's seas 

Tree frog embryos can hatch three TECHNOLOGY Old plastic bags into one giant ocean 

days prematurely if they detect the made into carbon nanotubes CULTURELAB Christmas present 

approach of a snake. We have the video Instead of being burned, or converted wish list From graphic novels and SPACE Dinosaur-killing impact set 

into new ones, plastic bags can be science poetry to video games and Earth to broil, not burn An asteroid 

CLIMATE CHANGE Forget "upcycled" into valuable carbon e-readers, it's our wish list for impact 65 million years ago did not 

climategate, here's "deniergate" nanotubes that can then be used fabulous holiday gifts trigger global wildfires after all, 

Those sceptical of the science showing to make high-power batteries reopening the question of what killed 

anthropogenic global warming have 
D 

VIDEO Unfolding the Earth off most of the world's species 

seized on hacked emails, claiming BLOG Betting on the existence of A new technique for unpeeling 

they reveal evidence of malpractice. God - the particle, not the deity the Earth's skin and fitting it to a flat For video, comment and online debate 

But what about the dodgy tactics German physicist Alexander Unzicker surface provides a fresh perspective visit newsc ientist.com 
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UPFRONT 

Dire straits at Great Lakes 
SOMETIMES the "few" must suffer to 

protect the many. Tens of thousands 

of fish were poisoned last week in 

a drastic attempt to keep invasive 

Asian carp out of the Great Lakes. 

Officials poured more than 

8000 litres of the fish poison rotenone 

into a 9-ki lometre stretch of the 

Chicago Sanitary and Ship Canal, 

which l inks the Mississippi river and 

Lake Michigan, during maintenance 

work on a barrier that normally keeps 

invaders at bay using electric shocks. 

It is feared that if the voracious 

bighead and si lver carp are not kept 

out, they wi l l  out -compete the native 

cel lu lar respi ration. It is only mi ld ly 

toxic to humans. 

So far only one bighead carp has 

been found among the thousands 

of dead fish removed from the canal. 

but authorities say carp tend to sink 

when poisoned. There are fears it may 

already be too late to keep them out 

but none has yet been found on the 

lake side of the electric barrier. 

Asian carp, which can grow to about 

1.5 metres long and 50 ki lograms, 

were introduced to aquacu lture ponds 

in the southern US in  the 1970s but 

escaped and have slowly made their 

way up the Mississippi .  Michigan'S 

species crucial to the lakes' sports and attorney general said on Monday 

commercial fishery, worth $7 bi l l ion that the state was preparing a lawsuit 

per year. Rotenone, derived from seeking to have the canal closed, at 

plant roots, enters the bloodstream least temporarily, to protect its fishing 

of fish through their gi l ls and inhibits and tourism industries. 

Article accelerator 

TALK about quick off the mark. 
Just days after the first protons 
were smashed together by the 
Large Hadron Collider, the first 
paper on the results has been 
written, signed off, and accepted 
by a journal. 

The first collisions took place 
on Monday 23 November. By 
Saturday, a paper had been 
uploaded to the pre-print physics 
archive, where physicists often 
publish their results prior to 
formal publication (arxiv.org/ 
abs/ogll.5430). Three days later, 
it was accepted by the European 
Journal of Physics. 

The paper came from 
researchers working on ALICE, one 
of six experiments at the world's 

"With 500 authors, the 
paper's speediness would 
appear to be a remarkable 
feat of coordination" 

most muscular particle smasher, 
located at CERN, near Geneva, 
Switzerland. "It's probably a 
record," says David Evans at the 
University of Birmingham, leader 
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of the UK contingent at ALICE. 
"Of course, it had a lot to do 
with the kudos of being first." 

Given that the paper's listed 
authors exceed 500 names, the 
speediness would appear to be a 
remarkable feat of coordination. 
It was possible only because the 
collaboration had approved the 
text of the paper in advance, 
leaving just a few gaps to fill in 
once the number-crunchers had 
analysed 284 ofthe first collisions 
inside ALICE. 

The published result is a long 
way from evidence for the Higgs 
boson, or proof of the existence 
of supersymmetry, or indeed 
hidden dimensions. It is a 
measurement of a quantity 
known as pseudo rapidity -
"basically a posh way of counting 
charged particles", says Evans. 

Nevertheless, it will be useful. 
The measurements agree both 
with theory and results from 
other accelerators at similar 
collision energies. Evans says that 
gives the researchers confidence 
that their detector and analysis 
software are working well as the 
LHC ramps up to uncharted 
higher energies. 

Space solar power 

AS IF Californians don't get 
enough sun. Now the state has 
brought the prospect of solar 
power beamed from space one 
step closer by giving the go-ahead 
to a contract to obtain solar 
energy from satellites. 

Last week, the California Public 
Utilities Commission approved a 
contract that would see the Pacific 
Gas and Electric Company buy 
200 megawatts of power from 
solar-power satellites developed 
by Solaren in Manhattan Beach, 

beginning in 2016. 
A key obstacle for space-based 

solar power is the prohibitive cost 
oflaunching the satellites. Cal 
Boerman of Solaren says the 
company's technology should 
keep the price down. "We knew 
we had to come up with a different, 
revolutionary design," he says. 

A patent the company has 
won describes ways to reduce 
the satellite's weight, such as 
using inflatable mirrors to 
focus sunlight on solar cells, 
so a smaller number can collect 
the same amount of energy. 

House price not hit by wind farms 
SOME homeowners consider a wind 

farm about as appeal ing a neighbour 

as a pig farm. Contrary to popular 

belief. however, it seems they have 

no effect on house prices. 

The findings should reassure 

wind-energy producers, property 

developers and homeowners that 

turbines and houses can happily 

coexist says 8en Hoen, an analyst 

at Lawrence Berkeley National 

Laboratory in  Cal ifornia. 

As part of a US government-

funded study, Hoen's team recorded 

the sale price of around 7500 homes 

in nine states and then devised 

mathematical models to reveal 

how, all other things being equal, 

proximity to a wind farm affected 

their value. 

Not much, it turns out.  Homes less 

than 1.5 kilometres from a wind farm 

sold for no less, on average, than 

homes 8 ki lometres away. Simi larly, 

home values tended to remain stable 

long after wind farms sprung up. 
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Low sugar car crash 

LAWS that require drivers with 
diabetes to keep their blood sugar 
in the normal range may be 
backfiring: the most diligent are 
also most likely to have a crash. 

"Too tight a lid on blood 
sugar can lead to 
dangerously low sugar 
levels and blackouts" 

People with diabetes have 
trouble controlling their blood 
sugar level, but if it is too high or 
too low it can lead to a coma or 
blackout. In many countries, 
including the UK, Canada and the 
US, drivers with diabetes must 
have a blood test for haemoglobin 
AIC, which is a guide to sugar 
levels over the past 2 to 3 months. 
Those with poorly controlled 
diabetes can forfeit their licence. 

But when Donald Redelmeier 
and his colleagues at the 
University ofToronto in Canada 
studied the records of795 drivers 
with diabetes, 57 of whom were 
in a crash, those with the tightest 
control were most likely to 
have crashed (PLoS Medicine, 
DOl: 1O.1371!journal. 
pmed.loooI92.toOl). 

Redelmeier suspects that 
keeping too tight a lid on blood 
sugar increases the likelihood of 
"breakthrough" incidents of 
dangerously low blood sugar, 
leading to blackouts. He argues 
for a change in the law. 

Space awaits 

DESPITE sleet and icy winds 
gusting up to 114 kilometres per 
hour, a crowd of 800 whooping 
VIPs, media and celebrities 
watched the unveiling of 
SpaceShipTwo this week. It is the 
first privately built spacecraft to 
carry passengers. 

SpaceShipTwo will fly to the 
edge of space - an altitude of 
100 km - where those on board 
will experience up to 5 minutes 
of weightlessness for the sum of 

"SpaceShipTwo will fly 
to the edge of space 
where passengers will be 
weightless for 5 minutes" 

$200,000. So far, 300 tickets have 
been sold, funding just over half 
the development costs of the 
spacecraft. Some aspiring 
astronauts paid up five years ago. 

The craft was unveiled just 
outside Mojave, a small town in 
California. Atmospheric music 
and a dramatic light show set 
the mood as it loomed into view 
slung under its mother ship, 
WhiteKnightTwo - the aircraft 
that will carry it to high altitude 
for launch. Along with the 
celebrities, the ceremony 
was attended by Arnold 
Schwarzenegger, the governor of 
California, and principal funder 
Richard Branson. 

The craft's designer Burt Rutan 
told New Scientist that he was 
unmoved by the glitz. Ifhe 
had his way, no one would see 
SpaceShipTwo until it was ready 
to fly. "She wasn't even painted 
three days ago, and she won't be 
flying in the next few weeks, 
that's for sure." However, Rutan 
says he is confident test flights 
will begin in 2010. 

Anthrax angst 

AN APPROVED project to test an 
anthrax vaccine on baboons has 
been aborted by Burns Hargis, 
president of Oklahoma State 
University (OSU) in Stillwater. 
The Federation of American 
Societies for Experimental 
Biology says the decision sets 
a "disturbing precedent". 

OSU rejects suggestions in 
news reports that Hargis bowed 
to pressure from animal-rights 
extremists. Steve McKeever, vice
president of research, told New 
Scientist that a key reason was 
that OSU had no experience of 
euthanasing primates. But he 
went on to say that "the timing 
of the proposal coincided with 
violent acts against university 
animal researchers elsewhere 
in the US", and that OSU had 
"received confidential 
information, which it will not 
reveal in public, that made the 
president uncomfortable". 

60 SECONDS 

Blind mole vision 
A mole species whose eyel ids 

are permanently closed can see 

after al l ,  researchers have found.  

Iberian moles use their  l ight

sensitive cells to tell night from day 

and to avoid l ight (Proceedings of 

the Royal Society B, 001: 10.10981 

rspb.2009.1744). 

Hubble galaxy vision 
Possibly the oldest galaxies ever 

observed have been spied by the 

Hubble Space Telescope. Using the 

near-infrared Wide Field Camera 3, 

which was upgraded earl ierthis 

year, Hubble imaged galaxies 

further away than was previously 

possible, 600 mi l l ion years after 

the big bang. 

HIV pawprint 
The DNA equ ivalent of a fel ine 

pawprint has been found in HIV. 

Researchers at the University of 

Rochester, New York, have found a 

sequence in  the HIV genome that 

may have originated in ancient cats 

(Nature: Structural and Molecular 

Biology, 001: 10.1038/nsmb.1687). 

Previously, it was suggested that 

HIV began in tigers or l ions before 

passing to monkeys, then humans. 

Swine flu autopsy 
Autopsies on 34 American swine 

flu victims show damage to the 

lungs and windpipe matching that 

in people who died in the 1918 and 

1957 pandemics. CT scans might 

be used to identify simi lar damage 

in l iving patients, to prioritise them 

for medical attention (Archives of 

Pathology and Laboratory Medicine, 

vol 134, p El). 

Biometric fakery 
A Chinese woman used plastic 

surgery to fool a biometric 

fingerprint scanner, Japanese media 

reported this week. Li n Rong, who 

was arrested on separate charges 

after entering Japan i l legal ly, had 

swapped skin patches from her 

thumb and index finger to the 

opposite hand, according to police. 
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SPECIAL REPORT I LOW-CARBON FUTURE 

LFEAFTER 
COPENHAGEN 
It wil l  take more than politica l negotiations 
to rein in g lobal warming. New Scientist offers 
a bl ueprint for environmenta l research over 
the next decade 

IT'S crunch time. Two years ago in a huge 
conference hall in Bali, after a marathon 
negotiating session that left some 
delegates in tears, envoys from 
192 nations set themselves a deadline 
of 2009. The task in question? To come 
up with a way of extending the essence 
of the Kyoto protocol beyond 2012. 

The final stages of this process kicked 
off in Copenhagen, Denmark, on Monday. 
Delegates now have until 18 December to 
deliver. We know that the summit won't 
provide a legally binding "Copenhagen 
protocol". That will have to wait until 
2010. But it must deliver everything else. 
Key among the expected elements are 
promises from rich nations to slash their 
emissions, and from poor nations to 
slow their emissions growth. Delegates 
are also expected to agree to channel cash 
and low-carbon technologies to poorer 
nations to help them cope with the 
effects of climate change. It will go to the 
wire : don't expect a conclusion until the 
early hours of19 December. 

The fate of the planet is not solely in 
the hands of 192 teams of sleep-deprived 
politicians, however. Whatever is decided 
at Copenhagen, environmental awareness 
has increased, as has funding for low
carbon energy. Pilot projects have sprung 
up to capture carbon dioxide and store it 
underground, and alliances have formed 
to protect ancient forests. A new green 
revolution has begun, and science has 
its work cut out over the next decade 
if it is to deliver a low-carbon society. 
Here, New Scientist outlines the 
stepping stones. Catherine Brahic 
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1 LOW-HANGING FRUIT 
Say "global warming" and most people 

think of carbon dioxide, But there are 

many more pollutants warming our climate, 

some of them both powerful and easily 

reduced. These include methane, carbon 

monoxide, and black carbon - the fine soot 

resulting from the incomplete combustion 

of fossil fuels and the burning of biomass, 

Warming non-CO2 pollutants have so far 

contributed as much to global warming as CO2, 

The good news is that the technology to cut 

emissions of non-CO2 pollutants already exists. 

Fitting black-carbon filters on diesel vehicles 

worldwide would have an immediate impact 

on climate, for example. So could capturing 

methane from landfills, Electrification of rural 

regions in poor cou ntries and the adoption 

of solar cookers could immediately reduce 

soot emissions from homes that use firewood 

and biomass for heating and cooking, That 

would improve the health of their occupants 

to boot Anil Ananthaswamy 

3 ELECTRIC HIGHWAY 
Just a few years ago, "electric vehicle" 

meant a golf buggy. Then the Tesla 

Roadster arrived. The electric sports car does 

0-100 ki lometres per hour in  4 seconds and has 

been bought by celebrities such as George 

Clooney. Final ly, electric cars are sexy. 

Charging an electric vehicle leads to extra 

emissions at power plants, but even the Tesla, 

which is bu i lt for speed rather than efficiency, 

produces less than half of the carbon d ioxide 

per ki lometre than the greenest petrol-powered 

cars. Cheaper, mass-market electric cars are on 

the way (see picture, above). The challenge is to 

get consumers to buy them, which wi l l  requ ire 

a network of stations where drivers can top up 

their batteries. Enter Better Place, an ambitious 

start-up headed by Israeli entrepreneur Shai 

Agassi. Better Place is bui lding a charging network 

in Denmark and says it wi l l  have several thousand 

electric cars on the road by 20n. lf it works there, 

other countries should fol low suit. Jim Giles 

2 LOCATION, LOCATION, LOCATION 
In September, c l imate policy-makers got a shock. Meeting at the World 

Meteorological Organization in  Geneva, Switzerland, they asked scientists 

to forecast how cl imate change wil l  pan out country by country. "No can do," came 

the answer: we are fairly confident about global forecasts, but not local ones. 

Will Washington DC be wetter or drier, battered by hurricanes or plagued by 

drought? "The models have to get a lot better before they can do that," says 

mathematician Leonard Smith at the Un iversity of Oxford. Short-term reg ional 

forecasts could in theory be easier than long-term ones, but Phil ip Duffy of 

US-based Cl imate Central points out that on those timescales, natural variabi l ity 

may cause larger changes than human-made cl imate change. The politicians are not 

happy. They want to devise plans for adapting their countries to a changing cl imate, 

making it l ikely that they wi l l  push to make local forecasts better. Fred Pearce 

As long as the sun 

rises every morn ing 

we'l l have power 



Follow our ongoing coverage of the Copenhagen summit at biUy/CopSummit 

4 SPOT THE TIPPING POINT 
The race is on to find climate tipping 

points before it's too late. Beyond them 

lie runaway warming and collapsing ice sheets. 

Marten Scheffer of Wageningen University, 

the Netherlands, argues that increasingly 

unpredictable and extreme weather - which 

modellers call "flickering" - could suggest a big 

change is imminent. Confusingly, others argue 

that unexpected sluggishness or stability in the 

climate could be something to fear: the calm 

before the storm. Tim Lenton at the University 

of East Anglia, UK, is working on an early

warning system for climate tipping points. 

He says the biggest need is for better climate 

data, to analyse past climatic lurches and spot 

signs of sluggishness or flickering. FP 

S HELLO, SOLAR 
By one set of numbers, solar energy is 

the answer to climate change. The sun 

throws more energy at the Earth's surface in 

one hour than we use in an entire year. Even at 

the 15 to 20 per cent efficiency of current solar 

cells, the US could meet most of its electricity 

needs by placing solar panels on every suitable 

roof in the nation. 

That hasn't happened because electricity 

from solar cells costs $5000 to $BOOO per 

kilowatt, to coal's $lBOO. That's why just 

one-thousandth of US electricity came from 

solar sources last year. 'We have such a long 

way to go," says Robert Hawsey at the US 

National Renewable Energy Laboratory in 

Golden, Colorado. To get prices down, engineers 

are building thinner solar cells, which are 

cheaper, and more flexible versions, which 

can be incorporated into roofing materials. 

This sort of progress should make solar cells 

competitive by 2015, says Hawsey. JG 

6 CATCH THAT CI\RBON 
It's a biggie in energy research: capturing the carbon d ioxide from 

power-station emissions and transporting the gas to permanent burial 

grounds l ike exhausted salt mines or o i l  wel ls .  On the face of it, the technology is 

within reach, and with huge amounts of cheap coal sti l l  underground, the world 

badly needs it. But the log istics of handl ing b i l l ions of tonnes of gas a year are 

daunting. Pilot projects are under way, but the first commercial carbon capture 

and storage plants won't be in business until 2030 at the earliest, says a report by 

a team at the Massachusetts Institute of Technology entitled The Future of Coal. 

And US power generators put the R&D bi l l  at about $20 bi l l ion.  If we could grow 

biofuels, burn them and capture the emissions, we could generate energy while 

sucking CO2 from the atmosphere - turning global warming into global cool ing.  FP 

How do you catch 

a c loud and p i n  it 

down? You don't 

7 CLOUDED JUD GEMENT S 
When the Intergovernmental Panel on 

Climate Change says doubling levels of 

carbon dioxide will probably raise temperatures by 

l.5'C to 4.5'[, most of that error bar is a result of 

uncertainty over clouds. They're too small and 

short-lived for easy measurement or modelling. 

Some warm the planet while others cool it. Climate 

change may create more clouds or fewer. It's all very 

hazy. In July, new work from the US National Center 

for Atmospheric Research showed global warming 

is resulting in fewer low clouds over the oceans

boosting warming. Models are being tweaked to take 

this into account. NCAR reckon it may soon be time 

to narrow those errors bars, closing in on 4.5'[. FP 

8 BIOFUEL S, THE SEOUEL 
Biofuels have gone from green hero 

to zero in five years. Many trash 

rainforests, take land and water that would 

otherwise be used for growing food, or have 

carbon footprints as big as the fuels they 

replace. But it's too soon to write them off. 

The next five years could be make-or-break 

for developing less antisocial, "second 

generation" biofuels. Genetically engineered 

enzymes or chemical catalysts may soon be 

able to cheaply break down the cel lu lose in 

woody agricu ltural waste into sugars fit for 

fermentation. Another big breakthrough 

could be in  processing algae grown in tanks 

or the ocean to turn it into ethanol or butanol. 

There wil l inevitably be physical constraints on 

how much biofuel can be manufactured, which 

raises the question of how to best utilise it. If 

power stations increasingly run on renewable 

or nuclear fuel, and if future cars are plug- ins 

charged from the grid, then maybe biofuels 

should be saved for shipping and appl ications 

where charging options are l imited. FP 

'." , 

� 

9 CHANGE THE EARTH INSTEAD 
Call it the planet's plan B or call it plain 

crazy, "geoengineering" is here to stay. 

Few serious scientists believe that "hacking" 

the climate to artificially cool it is a must, but 

many think it should investigated seriously. 

There are growing signs that governments

and the military - are paying attention. 

It's unclear what a plan B would look like. For 

that, we need to understand the side effects 

of different schemes. Pumping a sulphur 

sunshade into the atmosphere, for instance, 

could disrupt large weather systems. Much of 

this research can be done with models, but we 

may also need to carry out "micro-hacks" -

small-scale field experiments. The trickiest 

challenge may be the slippery slope between 

small-scale experiments and large ones that 

have a detectable effect on weather or climate, 

says Ken Caldeira of the Carnegie Institution for 

Science at Stanford University, California. To 

avoid groups carrying out their own large-scale 

experiments unilaterally, it is vital that open 

discussions on regulation are held soon. C8 • 
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Passport to catch 
sports cheats 
Andy Coghlan 

ATHLETES be warned:  the way 
illegal doping is detected is on 
the cusp of a radical change. 

On 2 December, the World Anti
Doping Agency (WADA) released 
guidelines on the long-awaited 
"athlete biological passport", a 
way to spot cheats by monitoring 
them for suspicious changes in 
normal physiology. The method 
would be used in addition to 
testing for specific drugs. 

The passport, which consists 
of a regularly updated record 

a WADA adviser at the University 
of Freiburg in Germany. 

Meanwhile, a similar method 
already used by the International 
Skating Union (ISU) has resulted 
in a guilty verdict, a first for this 
kind of monitoring. After some 
unusual blood-cell readings, 

German speed skater Claudia 
Pechstein has been banned from 
competing for two years. "It's a 
very important legal precedent," 
says Enrico Carpani, spokesman 
for the UeI in Aigle, Switzerland. 

As with any new method, there 

What's in the blood 

is the possibility of mistakenly 
accusing athletes who have 
done nothing wrong - or missing 
those who have. The challenge 
for WADA is to show the passports 
limit the likelihood of this. "We 
must protect clean athletes, and 
make sure we don't incriminate 
them through false positives," 
says Schumacher. 

The agency is hoping for 
widespread adoption of the 
passports on a trial basis because 
of their potential power. Crucially, 
biological passports have the 
ability to detect signs of doping 
without identifying specific 
substances, which can be elusive. 
They might also detect doping 
that doesn't involve illegal 
substances but produces 
measurable effects on the body, 

such as blood transfusions or 
gene doping. "Every reading is 
retained, so the passport never 
forgets," says Schumacher. 

In Pechstein's case, this 
power appears to have been 
demonstrated. The ISU detected 
spikes in the proportion of 
Pechstein's blood cells that were 
reticulocytes, young red blood 
cells recently released from 
bone marrow. Normally, about 
1 per cent are reticulocytes, but 
the proportion climbs to 3 per 
cent following doping with 
substances such as the hormone 
erythropoietin (EPO), and falls as 
low as 0.5 per cent if people have 
had transfusions. 

The ISU accused her of illegally 
enriching her blood. Pechstein 
claimed the abnormal counts 
were because of a blood disease, 
and appealed the decision. 

There are natural causes for 
altered reticulocyte count, such 
as anaemia, but last month the 
Court of Arbitration for Sport, the 
world authority for adjudication 
on doping cases, ruled in favour 
of the ISU. It rejected Pechstein's 
claim that she had a blood 
condition after a haematologist 
chosen by her was unable to find 
any signs of disease. 

The UCI, which has been 
piloting biological passports for 
the past two years on 840 cyclists 
in Italy and Spain, expects 
verdicts on five whose passports 
seemed suspicious by February 
2010. "We're very happy with the 
passport," says Carpani. • 

of blood measurements for each 
athlete, was first suggested in 
2002 and is already being piloted 
by several sports federations, 
including the International 
Cycling Union (UCI). 

An athlete's biological passport will contain readings for various blood components, measured about nine times 

a year. Any deviations from the norm will raise the alarm 

The release of the guidelines, 
which specify for the first time 
what measurements should be 
documented in the passport (see 
chart) , may speed its uptake by 
many more. "These guidelines are 
to help sporting federations 
everywhere introduce biological 
passports," says Olaf Schumacher, 
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MEASUREMENT 
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Mean corpuscular haemoglobin 

Proportion of blood volume that is occupied by red blood cells 

Mass of haemoglobin per volume of blood 

Number of red blood cells per volume of blood 

Proportion of total red blood cells that are reticulocytes 
(normally 1%) 

Average volume of individual red blood cells 

Mass of haemoglobin per red blood cell 

Abnormally high mass 

More than usual 

Substantially high (2-3%) suggests 
doping with erythropoietin. 
Low (0.5%) suggests transfusion 

Abnormally high volume 

More or less than usual 
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Lost Amazon forest lays 
bare ancient civilisation 
SIGNS of what could be a previously 

unknown ancient civi l i sation are 

emerging from beneath the fel led 

trees of the Amazon. Some 260 giant 

avenues, d itches and enclosures 

have been spotted from the a i r  in 

a reg ion straddl ing Brazi l's border 

with Bolivia. 

The tradit ional view is that 

before the arrival of the Spanish 

and Portuguese in  the 15th century 

there were no complex societies in  

the Amazon basin - in contrast to  the 

Andes further west where the Incas 

bui lt their cities. Now deforestat ion, 

increased a i r  travel and sate l l ite 

imagery are tel l ing a d ifferent story. 

"It's never-ending," says Denise 

Schaan of the Federal Un iversity 

of Para in Belem, Brazi l .  who made 

many of the new d iscoveries from 

planes or by examin ing Google Earth 

images. "Every week we find 

new structu res." Some of them are 

square or rectangular, whi le others 

form concentric c ircles or complex 

"This wasn't just a pristine 
forest with isolated tribes. 
These were substantive, 
successful cultures" 

geometric f igures such as hexagons 

and octagons connected by avenues 

or roads. The researchers describe 

them all as geog lyphs. 

Their d iscovery, in an area of 

northern Bolivia and western Brazi l .  

fo l lows other recent reports of 

vast sprawls of interconnected 

vi l lages known as "garden cities" 

in north central Brazi l. dating from 

around AD 1400. But the structures 

unearthed at the garden city sites 

are not as consistently s imi lar 

or geometric as the geog lyphs, 

Schaan says. 

"I firmly bel ieve that the garden 

cities of Xingu and the geoglyphs 

were not d i rectly related," says 

Martti Parssinen of the Finnish 

Cultura l  and Academic Institutes 

in  Madrid, Spain, who works with 

Schaan. "Nevertheless, both 

d iscoveries demonstrate that 

[upland] areas of western Amazonia  

were heavily populated much before 

the European incursion." 

The geoglyphs are formed by 

ditches up to 11 metres wide and 

1 to 2 metres deep. They range from 

90 to 300 metres in  d iameter and are 

thought to date from around 2000 

years ago up to the 13th century 

(Antiquity, vol 83, p 1084). 

Excavations have unearthed 

ceramics, grinding stones and other 

signs of human habitation at some of 

the sites but not at others. This 

suggests that some had purely 

ceremonial  roles, while others may 

also have been used for defence. 

Unusually for defensive 

structures, however, earth was pi led 

up outside the d itches, and they 

are also highly symmetrical .  "When 

you think about defence you're 

just bu i ld ing a wal l  or a trench," 

says Schaan. "You don't have to do  

calculations to  make i t  so  round or  

square." Many of  the structures are 

oriented to the north, and the team 

is investigating whether they might 

have had astronomical s ign ificance. 

"Many of the great early civi l isations 

had a riverine basis and the Amazon 

has long been underestimated 

and overlooked in  that sense," says 

Col in  McEwan, head of the Americas 

section at the British Museum in 

London. Though there is no evidence 

that the Amazonians bui lt pyramids 

or invented written language 

as societies in ancient Egypt or 

Mesopotamia d id,  " in terms of a trend 

towards i ncreasing social complexity 

and domestication of the landscape, 

this wasn't just a pristine forest with 

isolated nomadic tribes", McEwan 

adds. "These were substantive, 

sedentary and in the long term very 

successful cultures." 

Whi le some Inca sites l ie  just 

200 kilometres west of the geog lyphs, 

no Inca objects have been found at 

the new sites. Neither do they seem to 

have anything in common with Peru's 

Nasca geoglyphs. Linda Geddes. 
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Mega-flood filled 
the Med in months 
Kate Ravi l ious 

EAT your heart out, Noah. A flood 
of biblical proportions filled the 
present -day Mediterranean Sea in 
a matter of months. At its peak the 
mega-flood caused the sea's level 
to rise by over 10 metres per day. 

Around 5 .6 million years ago 
the Mediterranean Sea almost 
completely evaporated when it 
became disconnected from the 
Atlantic Ocean. This was due to 
uplift of the Strait of Gibraltar by 
tectonic activity, combined with a 
drop in sea level. Further tectonic 
activity 5.3 million years ago 
lowered the Strait and reconnected 
the dry Mediterranean basin with 
the Atlantic. 

Previously it was assumed 
that it took at least a decade to 
refill the Mediterranean, via a 
waterfall over the Strait. Now a 
new analysis shows that the bulk 
of the water arrived in less than 
two years, pouring down a long, 
shallow ramp. 

Daniel Garcia-Castellanos 
of the Jaume Almera Institute of 
Earth Sciences in Barcelona, Spain, 
and colleagues studied borehole 

Trust firstborns 
to show their 
selfish side 
FIRSTBORN chi ldren are more l ikely 

to achieve greatness, but this may 

come at the cost of a less trusting, 

uncooperative d isposition.  

We know that fi rstborns are 

general ly smarter than their younger 

s ib l ings and more l i kely to become 

leaders, while younger brood-

members tend to be more rebel l ious.  

To see if trust in adults might also be 

affected by birth order, Alexandre 

Courtiol at the Institute of 
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and seismic data from the Strait 
of Gibraltar to estimate the size 
and extent of the channel carved 
out by the flood. This revealed 
a gorge 200 kilometres long and 
250 metres deep, cutting through 
the Strait. Unlike previous models, 
they reconstructed the rock layers 

Evolutionary Sciences in Montpel l ier, 

France, paired 510 students with 

anonymous partners to play a 

finance-based game. Both players 

were g iven 30 monetary un its and 

told that whatever they had left 

at the end of the game would be 

converted i nto real  cash.  Player A 

was told to g ive any sum of money 

to player B, with the knowledge that 

this would be tripled for player B's 

pot. Player B then had the option of 

giving any sum of money back to 

player A. 

The selfish decision would have 

been for neither p layer to g ive any 

money away. but less than 1 in 10 

partic ipants p layed this way. The 

that the water would have had to 
cut through, and how the channel 
would have evolved as a result. 

They found the flood most 
likely started with a trickle of 
water over a hard rock barrier, 
taking thousands of years. 
This gradually deepened the 
channel until the barrier failed 
and water surged through, filling 
the Mediterranean Sea in less 
than two years (Nature, DOl : 
1O.1038/nature08555). The team 
estimates the peak flow to have 
been around 1000 times higher 

more money player A gave away, the 

more trusting they were judged to 

be and the more money player B 

tended to return, showing reciprocity. 

On average, e ldest s ib l ings gave 

25 per cent less "money" than non-

fi rstborns or only ch i ldren, whether 

they were i n  role A or B. Courtiol 

i nterprets this as meaning fi rstborns 

were 25 per cent less trusting and 

reciprocating (Animal Behaviour, 001: 

10.1016/j .anbehav.2009.09.016). 

He suggests there may be a l imited 

"Eldest siblings gave away 
25 per cent less money 
than non-firstborns or 
only children" 

than the present Amazon river 
at its highest rate. 

Flora and fauna had to adapt to 
the new environment rapidly and 
for some species, including the 
first hominins, the deep channel 
may have acted as a barrier. "If the 
land connection had remained 
it certainly could have facilitated 
an earlier arrival of early humans 
in western Europe," says Chris 
Stringer, an anthropologist from 
the Natural History Museum 

in London. Instead early humans 
took a circuitous route to western 
Europe and didn't arrive until 
1.5 million years ago. 

The Mediterranean Sea is set 
for more large changes. "The area 
is very active tectonically. Africa 
is moving north all the time and 
the long-term prognosis for the 
Mediterranean is not good. Already 
the Mediterranean has gone from 
being an open ocean to effectively 
a lake," says Phillip Gibbard of the 
University of Cambridge. 

Garcia-Castellanos and his 
colleagues hope to reanalyse 
other ancient mega-floods 
with their modelling technique, 
to see if they too have been 
underestimated. 

"It is a really interesting 
approach and should help us to 
recognise more and more of these 
mega-floods around the world," 
says Sanjeev Gupta from Imperial 
College London .• 

amount of energy that people can 

invest in  cooperative a l l iances, "so it 

may be that the fi rstborn cooperates 

less outside the fami ly because they 

cooperate more within it". 

A confl icting explanation is that 

within their fami l ies, fi rstborns 

actual ly cooperate less in  an attempt 

to maintain their i nitial monopoly 

on parental care, and interact with 

others in  the same way as adu lts. The 

study confi rms that b irth order can 

have s ignificant and lasting effects 

on personal ity and behaviour outside 

the fami ly, says Frank Sul loway, an 

evolutionary psychologist at the 

Un iversity of California. Berkeley. 

Shaoni Bhattacharya. 
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Higgs bosons keep 
falling on my head 
Anil Ananthaswamy 

EVIDENCE for the Higgs boson 
could be pouring down upon us 
from deep space. If so, an orbiting 
space telescope could upstage 
the Large Hadron Collider in the 
search for the elusive particle. 

NASA's FERMI satellite was 
launched last year to detect 
gamma rays. One expected source 
of gamma rays is the mutual 
annihilation of dark matter 
particles in our galaxy. While the 
nature of dark matter - which 
makes up go per cent of the 
matter in the universe - is 
unknown, physicists think it 
is made of weakly interacting 
massive particles, or WIMPs. 

WIMPs appear in many theories. 
Tim Tait of the University of 
California, Irvine, and colleagues 
analysed WIMPs that show up in 

Ability to read 
faces increases 
while pregnant 
RAGING hormones during pregnancy 

prompt mood swings, but may also 

lead to a heightened abi l ity to 

recognise threatening or aggressive 

faces. This may have evolved because 

it makes future mothers hyper

Vigi lant yet it could also make them 

more vulnerable to anxiety. 

Previous studies have suggested 

that a woman's abi l ity to correctly 

identify fearful or disgusted facial 

expressions varies accord ing to her 

stage of the menstrual cycle, with 

perception heightened on days 

associated with high levels of the 

hormone progesterone. Since levels 

of progesterone and other hormones 

rise dramatically in late pregnancy, 

Rebecca Pearson and her colleagues 

at the University of Bristol in the UK 
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so-called Randall-Sundrum models 
of space-time. These models 
propose a fourth dimension to 
space that is curled up so small 
as to be undetectable. Gravity 
leaks into this extra dimension, 
explaining why it is orders of 
magnitude weaker than the other 
fundamental forces of nature. 

The dark matter particles 
in such models can annihilate 
and produce a slew of secondary 
particles. Two WIMPs, each 
with a mass of between 50 and 
200 gigaelectronvolts, can 
annihilate into two massless 
gamma-ray photons, the energy 
of each equalling the mass of one 
WIMP. Alternatively, the WIMPs 
can produce one photon and one 
massive particle. 

According to the researchers, 
one such massive particle could 
be the Higgs boson - the particle 

investigated whether the abi l ity to 

read faces varies during pregnancy. 

They asked 76 pregnant women 

to assign one of six emotions to 60 

computer-generated faces before the 

14th week of pregnancy, and again 

after the 34th week. Faces expressing 

happiness and surprise tended to be 

thought to endow all elementary 
particles with mass. "If there 
is a strong connection between 
the physics of dark matter and 
the physics of mass generation, 
those dark matter particles 
probably like to interact with the 
Higgs boson," says Tait (arxiv.org! 
abs/ogl2.0004). 

If this was the case, a study of 
the sky - say in the direction of 
the galactic centre, where dark 
matter particles are supposed 
to be concentrated - should 

"There might be a 
connection between the 
physics of dark matter and 
that of mass generation" 

show gamma rays peaking at 
certain energies. The standard 
expectation of dark matter is that 
you'll see one single peak, says 
Tait. "We are predicting that there 
may be an entire forest." 

If FERMI sees these telltale 
signatures anytime soon, then 
in theory it will have sighted the 
Higgs before the LHC, which is 
still a few years from any such 

correctly assigned at both stages of 

pregnancy, but for faces expressing 

fear, anger and disgust, the accuracy 

rates were higher in late pregnancy 

(Hormones and Behavior, 001: 

10.1016/j .yhbeh.2009.09.013). 

This may increase the chance that 

the woman wi l l  spot potential threats 

discovery. "FERMI has very good 
prospects of discovering the Higgs 
if this model is true," says Tait. 

The gamma-ray peaks could 
also be detected by ground -based 
gamma -ray telescopes such as 
VERITAS in southern Arizona or 
HESS in Namibia. 

Dan Hooper of Fermilab in 
Batavia, Illinois, says the model 
used by Tait's team is exotic but 
not implausible. "FERMI is the 
kind of experiment you would 
want to use to look for this kind of 
Signature," says Hooper. "If they 
got lucky, and this kind of dark 
matter candidate exists, then they 
could measure the masses of both 
the dark matter and the Higgs." 

The FERMI telescope has already 
collected some gamma-ray 
measurements from the centre 
of the Milky Way but so far it has 
only been used to put limits on 
how much dark matter is out 
there, according to Elliott Bloom 
of the FERMI collaboration 
at the SLAC National Accelerator 
Laboratory in Menlo Park, 
California. "We are only starting 
to untangle what's going on." • 

to her and her fetus, and prime her to 

be hyper-vigi lant once she becomes a 

mother. But it could have a downside. 

Pearson points out that people with 

cl inical anxiety are also better at 

identifying negative emotions in 

faces. Pregnant women aren't 

c l in ically anxious, but "they might 

interpret negative or emotional things 

around them in a sl ightly more 

sensit ive way", she says. 

The finding bui lds on a recent study 

by Ben Jones of the University of 

Aberdeen in the UK who found that 

pregnant women - and women in 

stages of the menstrual cycle where 

progesterone levels spike - are better 

at identifying faces showing signs of 

sickness. "It's preventing them from 

becoming sick by interacting with 

people who are i l l;' he says. 

The next step wi l l  be to examine 

whether pregnant women and new 

mothers are also more sensitive to 

emotional cues in babies' faces, 

Jones says. Linda Geddes. 
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INSIGHT 

Why there's no sign of a climate 
conspiracy in hacked emails 

made in different ways. Some 

apparent problems with model 

forecasts, for example, have turned 

out to be due to the failure to correct 

for the gradual changes in satellite 

orbits. The question is where to draw 

the line. It remains to be seen if any 

adjustment referred to in the emails 

cannot be justified. 

out critics, which, if true, goes against 

advancing knowledge through open 

debate. On the other hand, the aim of 

peer review is to prevent substandard 

research from being published, so you 

could argue that the scientists were 

just doing their job because they felt 

the papers in question were not 

scientifically rigorous. 

Many are claiming that the material 

obtained from the Climate Research 

Unit (CRU) at the University of East 

Anglia, UK, proves human-made global 

warming is a conspiracy. It doesn't 

How can we be sure the world 

rea l ly is warming? 

You can't fake spring coming earlier, 

or trees growing higher up the sides 

of mountains, or glaciers retreating, 

or Arctic ice disappearing, or Alaskan 

permafrost melting, or the tropics 

expanding, or ice shelves breaking up, 

or sea levels rising faster and faster. 

There are thousands of similar 

examples from around the world. 

None of these observations 

by themselves prove the world 

is warming. But put all the data 

together, and you have overwhelming 

evidence of a long-term warming 

trend - even without the temperature 

records compiled by researchers. 

How do we know greenhouse 

gases are the main cause? 

The physics is clear: carbon dioxide is 

a greenhouse gas, greenhouse gases 

warm the atmosphere, and CO2 is 

accumulating in the atmosphere. 

Ditch the 
hygiene for a 
healthy heart 
AFFLUENT, modern babies l ive in a 

sanitised world. This has already been 

blamed for a high incidence of asthma 

and al lergies, but might also up the 

risk of developing a host of other 

conditions common in rich countries, 

such as stroke and heart d isease. 

Accord ing to the "hygiene 

hypothesis", our immune system 

evolved to handle a germ-laden world .  

If  we don't encounter many pathogens 

during infancy, it doesn't learn to 

keep itself in check, and turns on 
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Other explanations have been ruled 

out, using a combination of modelling 

studies and observation. Direct 

measurements since the 1970s 

prove the recent warming is not due to 

changes in solar activity, for instance. 

So why are scientists "fixing" 

temperature data? 

Raw data almost always has to be 

manipulated to correct for problems 

with the way measurements were 

made, or to reconcile measurements 

inflammation - normally a response to 

infection - in inappropriate situations. 

This reaction, the hypothesis goes, is 

responsible for the recent increase in 

asthma and al lerg ies, both associated 

with inflammation. 

Recently, it has emerged that 

Surely the researchers' attempts to 

block publ ication of sceptical scientific 

papers are indefensible? 

We should wait for the independent 

inquiry to determine if there was any 

wrongdoing. The emails suggest some 

of the scientists may have tried to shut 

What about the attempts to avoid 

freedom of information requests? 

While we don't have the full facts, on 

the surface it does appear that Phil 

Jones, the director of the CRU who 

has temporarily stepped down while 

an inquiry is carried out, discussed 

deleting some emails to avoid 

disclosing them. Whether the 

researchers broke any laws or 

breached any university guidelines 

will be determined by the CRU's 

independent inquiry. 

In other cases, however, it is clear 

that researchers could not comply 

with freedom of information requests 

because they did not have the right 

to release all the data in question. 

The CRU received more than 50 such 

requests in one week alone this year, 

and the researchers feel that 

climate-change deniers were using 

such requests to harass them and 

waste their time. Michael Le Page 

and Catherine Brahic • 

McDade's team were able to test their McDade suggests that early 

blood for C-reactive protein (CRP), exposure to germs could reduce 

a marker of chronic inflammation. chronic inflammation later in l ife, and 

They found that the more pathogens therefore the risk of developing a host 

the people had encountered before 

age 2, the less CRP they had at age 20. 

Every episode of d iarrhoea back then 

chronic inflammation may also increase cut the chance of higher CRP later by 

of serious conditions. "This takes the 

hyg iene hypothesis wel l  beyond 

al lergy," he says. "This is consistent 

with the effect of germs on immune 

development;' says Richard Gal lo of 

the University of Cal ifornia, San Diego, 

the risk of diabetes, stroke and heart 11 per cent; every two months spent 

diseases, So might the hyg iene in a place with animal faeces cut it by 

hypothesis be impl icated here too? 13 per cent Being born in the dusty, McDade hopes that one day we 

To find out, Tom McDade of 

Northwestern Un iversity in Evanston, 

I l l inois, and colleagues turned to 

health surveys, which began at birth, 

of 1534 chi ldren in Cebu City in the 

Phi l i ppines, where western levels  of 

sanitation are generally not found.  

When these people reached 20, 

d i rty dry season cut the chance by a may be able to safely expose babies 

third (Proceedings of the Royal Society to the protective elements of germs 

B, DOl: 10.1098/rspb.2009.1795). without incurring the risks that come 

"Every episode of diarrhoea 
as an infant cut the chance 
of high adult levels of an 
inflammatory protein" 

with infections. In the meantime, 

he is taking a less high-tech approach: 

"If my 2-year-old drops food on 

the floor, I just let him pick it  up 

and eat it." Debora MacKenzie. 



IN BRIEF 

Frog embryos listen for bad 
vibrations to avoid snakes 

typical of snake attacks, or rain- l ike recordings which 

varied between 0 and 500 hertz. In each case they counted 

how many eggs hatched early. In a second experiment 

they played recordings that either started abruptly, l ike 

TO ESCAPE being a snake's lunch, tree frog embryos l isten a snake attack, or gained intensity gradual ly, l ike rain. 

out for bad vibrations. The team found that snake- l ike vibrations induced the 

The jel ly-coated eggs of the Central American red-eyed eggs to hatch earl ier. They suggest that the embryos can 

tree frog are la id on vegetation overhanging ponds and 

can hatch up to three days early if they sense that a snake 

is approaching. Michael Caldwell at Boston University and 

colleagues wanted to know how they dist inguished 

between predators and false alarms l ike torrential ra in .  

distinguish two characteristics of rain  - a pattern of low 

and high frequency vibrations that increase slowly in 

amplitude (Animal Behaviour, 001: 1O.1016/j. 

anbehav.2009.11.005). 

They collected Agalychnis caJJidryasegg clutches, sti l l  

on their leaves, from Panama and exposed them to either 

vibrations at frequencies lower than 100 hertz, which are 

Tadpoles prematurely ejected into ponds are poorly 

equipped to flee fish, says co-author Karen Warkentin, 

also at Boston University, but this adaptation prevents 

a snake destroying an entire brood. 

Absence makes the kid grow rounder 

"HOLES" in the genomes of 
severely overweight children have 
revealed a new type of genetic 
variant that drives obesity. 

Such a variant has long been 
sought. Previous studies in 
identical twins that were raised 
apart revealed that genes play a 
major role in who becomes obese. 
Pinpointing the culprits has been 
hard, however: the Single-letter 
genetic variations found to be 
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more common in obese people 
can only account for a small 
measure of obesity's heritability. 

So geneticists Stephen 
O'Rahilly and Sadaf Farooqi at 
the University of Cambridge, and 
colleagues, turned to a different 
kind of genetic variation, known 
as a deletion, in which entire 
genes are absent. They found that, 
compared with people of normal 
weight, the 300 severely obese 

children in their study were far 
more likely to have large, rare 
deletions. One of these featured 
the absence of a gene involved 
in sensing the hormones leptin 
and insulin, which play critical 
roles in both metabolism and 
appetite (Nature, DOl : 10.1038/ 
nature0868g) .  

O'Rahilly suggests that further 
gene scans of obese adults may 
reveal deletions linked to 
common types of obesity, which 
in turn could lead to treatments. 

How to ward off 
an amorous bedbug 

BEDBUGS are notoriously 
undiscerning about who they 
mount, and are wont to stab their 
penis straight into another male's 
abdomen. Now it seems they have 
evolved a way of telling mistaken 
mounters to back off. 

Female bedbugs have a 
structure beneath their carapace 
to guide the penis into a mass 
of infection-fighting immune 
cells, but males have no such 
protection. Camilla Ryne at Lund 
University in Sweden found that 
they respond instead by emitting 
a pheromone normally used to 
warn off predators. 

Males with blocked glands were 
mounted as often as other males, 
but for longer and suffered more 
wounds (Animal Behaviour, DOl : 
1O.1016/j.anbehav.200g.09 .033 ) .  
"This is the first time I've seen an 
alarm pheromone used as a sexual 
one," says Ryne. The chemical 
could be used to deal with bedbug 
infestation, she adds. 

Eat protein to heal 
a damaged brain 

A DIET of chicken, fish and protein 
shakes might do wonders for 
people with brain injuries. 

Akiva Cohen of the University 
of Pennsylvania in Philadelphia 
and his colleagues mimicked 
brain injury in mice by injecting 
fluid through their skull. 
Compared with control mice, they 
had much lower levels of three 
branched -chain amino acids 
(BCAAs) found in protein-rich food. 

The team then fed another set 
of brain-injured mice either plain 
water or water enriched with 
BCAAs. Five days later, those that 
had taken BCAAs had normal 
levels of the amino acids and 
performed better on a learning 
task (Proceedings of the National 
Academy of Sciences, DOl : 
10.1073/pnas.og10280107). 
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Did missing moon 
upset Uranus? 

THE odd tilt of Uranus may be 

the result of it once having had 

an outsized moon. 

Uranus spins on an axis a lmost 

paral le l  with the plane of the solar 

system, rather than perpendicular 

to it - though why it does this 

nobody knows. One theory is that 

the tilt is the result of a col l ision 

with an Earth-sized object, but this 

"hasn't succeeded in explaining 

much of anything", says Ignacio 

Mosqueira of the SETl lnstitute in 

Mountain View, California. Why, for 

example, are the orbits of Uranus's 

27 known moons not also ti lted? 

Now Gwenael Boue and Jacques 

Laskar at the Paris Observatory in 

France have come up with another 

explanation: Uranus may once have 

had an unusual ly massive extra 

moon. If the moon had 1 per cent of 

the mass of Uranus it could have 

sl ightly unbalanced the planet and 

increased the wobble in  its rotation. 

After about 2 mil l ion years, the 

wobble could have become 

exaggerated enough to tip the 

planet on its side, their model has 

shown (arxiv.org/abs/0912.0181). 

The moon could later have been 

ejected from its orbit by the tug of 

another planet passing nearby. 

Wi l l iam Ward at the Southwest 

Research Institute in Colorado finds 

the theory plausible but points out 

there is no independent evidence 

for the extra moon. 

Early birds took drastic measures to lose weight 

FAD dieting wasn't an option 
in the Cretaceous, so the earliest 
birds went to more extreme 
measures to address weight 
issues :  they lost their teeth. 

Archaeopteryx, at 150 million 
years old still the oldest known 
bird, had an imposing set of teeth. 
But within 20 million years, at 
least some birds were toothless. 
Now a team led by Zhonghe Zhou 
at the Chinese Academy of Sciences 
in Beijing believe they know why. 

They discovered Zhongjianornis 
yangi, a toothless bird from 
22 million years ago in China's 

Avatar's gaze gives 
clues to social brain 

UNSETTLING it may be, but 
following the gaze of a virtual face 
during a brain scan is helping to 
unravel brain activity that is key 
to complex human social 
interactions: activity that may 
be atypical in people with autism. 

So-called joint attention - the 
ability and motivation to guide 
and follow someone else's gaze 
develops in infancy and is 
thought necessary for complex 
social interactions, language and 
co-operation. The brain activity 
that drives it is poorly understood. 

Liaoning province. Their analysis 
shows that z. yangi belonged to 
one of four bird groups that 
independently lost their teeth, 
implying that this loss was no 
evolutionary fluke. Z. yangi's 
group is the most primitive 
among them, suggesting it could 
provide clues as to why tooth 
loss occurred. 

The team compared the body 
structure of a number of early 
birds and found that some 
toothed species were more 
adapted for flight. They think 
natural selection may have put 

pressure on weaker fliers to lose 
their teeth in a bid to improve 
their skills by losing excess 
weight. "It would be especially 
advantageous to reduce the 
weight of the head because [it] 
is further from the centre of 
gravity," they write (Proceedings 
of the Royal Society E, DOl : 
10.lOg8/rspb.200g.088s). 

That theory is "as good as any 
other", says Mike Benton at the 
University of Bristol, UK, though 
he remains sceptical. "Losing teeth 
wouldn't make a huge difference 
to balance in the air." 

To learn more, psychiatrist 
Leonhard Schilbach at the Cave " breathing" controls stalactites 
University of Cologne in Germany 
and his colleagues developed an 
avatar that can hold someone's 
gaze and a camera that tracks 
eye movement. They set up 
both inside a brain scanner. 

The team asked 21 healthy 
volunteers to use their eyes to 
guide the avatar's gaze, or to 
follow it. Areas involved in 
motivation and reward were 
activated when the avatar followed 
their gaze, while following the 
avatar's gaze activated an area 
involved in imagining what other 
people are thinking (Journal of 
Cognitive Neuroscience, DOl: 
1O.1l62/jocn.200g.21401). 

STALACTITES are formed by the (Earth and Planetary Science Letters, 

drip, drip of water, right? Not enti rely. 001: 10.1016/j .epsI .2009.11.010). 

The way caves "breathe" is the true The team suggest that stagnant 

control ler, a finding which pours summer air is hindering the 

doubt on ancient cl imate records precipitation of calcium carbonate 

derived from these structures. from groundwater. That's because 

Philip Froel ich of Florida State carbon dioxide is given off during 

University in Tal lahassee and the reaction, and if CO2 levels  in  

colleagues recorded a ir  circulation in  the surrounding a ir  get too high, 

the Hol low Ridge cave near Marianna precipitation ceases. "If caves don't 

by measuring airborne radon, a breathe they don't produce 

natural ly occurring radioactive gas. stalagmites," says Froel ich. 

They found that levels were lowest Some records of ancient rainfal l  

in the winter, when cold, moist air at may be skewed, as estimates based 

higher pressure rushes into the cave on stalactite formation assume 

and flushes out stale, radon-rich air year-round mineral deposition. 

12 December 2009 1 NewSc ient ist 1 19 



TECHNOLOGY 

Open-source maps 
made easy 
SOFTWARE launched last week 
should make it easier for anyone to 
contribute to the OpenStreetMap 
project, which aims to generate a 
"crowdsourced" world map that is 
free for all to use. 

Contributors to OSM use local 
knowledge and satnav readings 
made on mapping trips to edit 
the shape of the map's footpaths, 
streets and other features. 
Development has been held back 
partly by the cartographic jargon 
used in the project's editing tools, 
says Nick Black, co-founder of 
the Silicon Valley-based mapping 
software house CloudMade. 

Black's answer is MapZen, a free 
web-based OSM editor that uses 
intuitive plain-English menus. 
"We call a motorway a motorway," 
Black says. An iPhone version 
allows mobile mappers to add 
points of interest to the OSM map 
while on the move. 

24 
per cent of U K  children 
aged between 9 and 
16 have their own 
blog, according to a 
study by the National 
Literacy Trust 

For daily technology stories, visit www.NewScientist.com/technology 

Forget ea rs, the 
wa l l s  have noses 
CENTRAL heating may keep your 
house warm, but it can also make 
the air stuffy. A new ventilation 
system that works like the nose of 
a small desert rat could let your 
house "breathe", freshening the 
air while maintaining cosiness. 

So claims Steven Vogel of Duke 
University in Durham, North 
Carolina. The bipedal kangaroo 
rat, he says, uses cunning nasal 
architecture to help maintain 
its body temperature. 

On exhaling, the rat's nasal 
passageways are heated by the 
outgoing air. When it inhales, 
those warmed passageways heat 

the incoming air. This heat 
exchange ensures little body 
heat is lost (Bioinspiration and 
Biomimetics, vol 4, p 46004). 

Vogel wondered if a house 
or apartment could be made to 
breathe this way - gaining fresh 
air with low heat loss - and he 
built a model of a one-room 
dwelling to try it. He calls it 
the Nose House. 

Using two fan-driven heat 
exchangers, he was able to mimic 
the rat's trick. As one exchanger 
pushes air into the room, the 
other lets air out - then their 
roles reverse. Each exchanger 
has a row of aluminium plates 
that store heat as warm air leaves 
it, and warm the air that is sucked 
in on the next "breath". 

l i lt fe lt a l most the sa me as  a rea l  hand" 
Pierpaolo Petruzziel lo, who lost h i s  hand  a s  a resu lt  of a car  crash, descr ibes what it 

was l i ke to control a roboti c hand  by thought a lone .  The prosthetic hand  i s  attac hed to 

e lectrodes imp l a nted i n  h i s  a rm (Teleg ra p h .co .uk, 3 December) 
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Usefu l, lovab le and 
unbel ievab ly annoying 
Ro bots have beg un to make the ir way into homes and workplaces, 

but they aren't always mode l  fr iend s or co l l eag ues 

Col in Barras 

ROBOTIC helpers are not yet in 
every home. But in recent years 
robots have steadily marched into 
the real world to perform tasks 
such as cleaning floors, delivering 
drugs or simply entertaining. 

That has let anthropologists 
and roboticists give these 
mechanical workers their first 
report cards - and results are 
mixed. Despite evidence that 
we can find robots useful, even 
lovable colleagues, they can also 
trigger annoyance and violence. 
The results should help make 
future robots easier to work with. 

One study by Jodi Forlizzi at 
Carnegie Mellon University in 
Pittsburgh, Pennsylvania, 
highlights how popular culture 

can affect a robot's reception. 
People she introduced to 

Roomba, a robotic vacuum cleaner 
made by iRobot of Bedford, 
Massachusetts, compared it with 
their knowledge of robots that 
explore Mars, forming low 
expectations of Roomba's 
abilities. But making a bad first 
impression seemed to help 
Roomba; it invariably surpassed 
expectations, helping people 
bond with their machine. 

A six-month study of how 
Roomba affected households, 
conducted by Ja-Young Sung at the 
Georgia Institute of Technology in 
Atlanta, backs up that finding. 

"Some people saw it as a 
lifetime partner - they had a real 
emotional attachment to it." Even 
those who returned to their 

Love, hate and a hospita l  robot 

When a box-l ike robot called TUG 

went to work in local hospitals 

carrying drugs between wards, Bi lge 

Mutlu of the University of Wisconsin, 

Madison, had a chance to see how 

people react to a robot col league. 

TUG, which is made by Aethon, 

can navigate a bui ld ing's corridors 

and elevators on its own and tell 

humans it has arrived with a del ivery. 

Mutlu found that reactions to it were 

strong, and mixed. 

Staff in  the post-natal ward loved 

the robot. "I think it is  a del ight," said 

one worker, while another called it 

"my buddy", adding, "I l ike him. I l ike 

him a lot." 

But people on the oncology ward 

was extremely annoying. 

The fact that the robot couldn't 

tell if it was a good time to interrupt 

and announce its presence was a big 

problem for some people, as one 

member of the nursing staff 

described: "I cal led it nasty names 

and told it, 'Would you shut the hell 

up? Can't you see I'm on the phone? 

If you say "TUG has arrived" one 

more time I 'm going to kick you in 

your camera.'" 

Some staff members actual ly did 

lash out and kick TUG in  frustration, 

more admitted to considering it. 

The lack of any social awareness 

led interviewees to complain that 

they felt "d isrespected" by the 

weren't impressed, saying that TUG robot. "It doesn't have the manners 
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previous cleaning routine didn't 
blame the robot, instead saying it 
was their routine that was at fault. 

Yet not all robots have fared so 
well. A handful of hospitals across 
the US use a robot called TUG, made 
by Pittsburgh-based firm Aethon, 
to carry drugs between wards. 

When Bilge Mutlu at the 
University of Wisconsin, Madison, 
studied how hospital workers got 
along with TUG, which navigates 
hallways and uses elevators, he 
found it polarised opinion. Some 
saw it as a team player and loved 
it; others thought it was attention
seeking and resented it (see "Love, 
hate and a hospital robot"). 

These studies may be small 
scale, but they help illuminate the 
skills robots need if they are to get 
along with humans. The designers 

we teach our chi ldren," said one, 

"I find it insulting that I stand out 

of the way for patients . . .  but it just 

barrels right on." 

Luckily for TUG, its unvarying, 

one-size-fits-al l social ski l ls 

happened to be a natural f it in 

the relaxed atmosphere of the 

post-natal ward, says Mutlu. 

But the same default settings 

were interpreted as demanding 

and attention-seeking on the 

oncology ward, which is a more 

stressful and busy place to work. 

"If you are going to design robots 

with human- l ike capabil ities you 

have to design the appropriate 

social behaviour that goes along 

with it," Mutlu says. 

of the few robots to have reached 
the real world and work alongside 
people are breaking new ground, 
just not always successfully. 

Maria Hakansson at the Swedish 
Institute of Computer Science in 
Stockholm recently ran a lO-month 
project to see how six families got 
on with the Pleo robotic dinosaur, 
made by Innvo Labs in Nevada. 

Pleo's impressive behaviours, 
like responding to sounds or 
touch, led to initially positive 
reactions. But niggles like battery 
life, and a perception that it 
wasn't actually as capable of 
developing a personality as 
claimed on the box undermined 
those impressions, says 
Hakansson. Frustrated by seeing 
no evidence of learning, one 
person declared: "Pleo was just 
as stupid as a week ago." 

Robots that come across as 
sophisticated and smart, unlike 
Roomba, are in trouble if they are 
seen not to deliver. 

Back in the lab, some roboticists 
think they have a solution, says 
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Kathleen Richardson, an 
anthropologist studying robots 
at University College London. 
" [Researchers 1 design lots of robots 
to look like children so that people 
will imagine they have a more 
childlike mentality," she says. 
In this way they attem pt to guide 
those crucial first impressions 
and induce people to be more 
forgiving of mistakes. 

Similarly, it has also been 
assumed that a functional 
appearance affords protection 
from high expectations and later 
disappointment, something that 
studies of Roomba back up. 

"I'm on the phone! If you 
say 'robot has arrived' 
one more time I'm going 
to kick you in your camera" 

Still, Mutlu's work shows a 
humble appearance doesn't 
always have that effect. Because 
the box-like TUG robot could 
navigate independently and used 
a human-like voice, "people 

Waste water may fend  off 
l ith i u m  battery crunch 
A GEOTHERMAL power plant in  

California wi l l  soon be producing 

more than just e lectricity. The 

valuable metal l ithium could be 

extracted from its hot waste water. 

The technique, developed by 

Cal ifornia-based Simbol Min ing, 

could bolster l ithium suppl ies at a 

time when they are being squeezed 

by our growing re l iance on h igh

density batteries. G lobal  l i th ium 

consumption is projected to increase 

threefold by 2020 as electric cars 

and energy storage in  the electrical 

grid become more common. 

Lith ium is usually extracted from 

soi l ,  in  a process that consumes a lot 

of water, or from brine dried in large 

salt ponds. The geothermal waters at 

the Salton Sea, about 250 ki lometres 

in land and on top of the active San 

Andreas fault, are just as l i th ium-rich 

Laboratory in  Cal ifornia to precipitate 

out the s i l icates, so they can be 

fi ltered out of the water. 

The remaining water flows over 

a chemical resin that pul ls  l i th ium 

ions from the salty solut ion and 

into a compound of l ith ium chloride, 

before the l ith ium-depleted water 

is returned to the ground. The 

water's heat partial ly drives the 

extraction process. 

"The geothermal waters are 
just as lithium-rich as the 
most productive brine 
lakes in Bolivia and Chile" 

The l ith ium chloride can be mixed 

with sod ium carbonate to form lithium 

carbonate suitable for shipping. 

Having successfu l ly tested the 

process, Simbol is now bui ld ing its 

as the most productive brine lakes in fi rst demonstration plant, projected 

Hospital staff expect a lot from TUG Bolivia and Chi le .  Simbol says Salton's to produce about 1 tonne of l ith ium 

expected it  to show appropriate 
behaviours related to these 
qualities," Mutlu says. 

A box on wheels it may be, but 
TUG was also a hospital worker, 
and its colleagues expected it to 
have some social smarts, the 
absence of which led to 
frustration - for example, when 
it always spoke in the same way 
in both quiet and busy situations. 

Those findings aren't going 
unnoticed: Aethon is looking into 
some ofthe issues raised by the 
TUG study. "We have redesigned 
the cart and user interface 
controls, adjusted voice volumes 
and included the ability to make 
voices louder or softer at particular 
times of day," says Dave Wolfe, 
product manager at Aethon. 

As more studies like these feed 
back to the designers of robots 
to work alongSide humans, their 
products should find fewer kicks 
aimed in their direction. For many 
of those on the market now, 
though, the report card still reads: 
could do better. • 

waters can be explo ited with a much metal a month. Should that plant 

smal ler environmental footprint. 

Geothermal plants draw on 

underground water as hot as 360 °C 

to make steam and drive turbines. 

Previous attempts to pul l  l ithium 

from this minera l - rich water were 

scuppered because it contains h igh 

levels of s i l icates, which clog 

equipment. Looking to capital ise on 

g rowing demand for l ithium, Simbol 

uses a technique l i censed from 

Lawrence Livermore National 

del iver, larger faci l it ies wi l l  fo l low. 

"The environmental impacts of 

this kind of min ing are comparatively 

min imal," says Michael McKibben, a 

geologist studying the Salton Sea at 

the Un iversity of Cal ifornia, Riverside. 

Simbol's CEO, Luka Erceg, 

says the method may also yield 

other valuable metals such as 

zinc and manganese. "The Salton 

Sea's got half the periodic table 

in  it." MacGregor Campbell. 
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Next-generat ion ((TV learns 
to spot susp ic ious types,  , , 
WHAT'S the difference between 
a suicide bomber and a cleaner? 
It sounds like the opening line 
of a sick joke, but for computer 
scientists working on intelligent 
video-surveillance software, being 
able to make that distinction is a 
key goal. 

Current CCTV systems can 
collect masses of data, but little 
of it is used, says Shaogang Gong, 
a computer-vision computation 
researcher at Queen Mary, 
University of London. "What 
we really need are better ways 
to mine that data," he says. 

Gong is leading an international 
team of researchers to develop a 
next -generation CCTV system, 
called Samurai, which is capable 
of identifying and tracking 
individuals that act suspiciously 
in crowded public spaces. It uses 
algorithms to profile people's 
behaviour, learning about how 
people usually behave in the 
environments where it is 
deployed. It can also take changes 
in lighting conditions into 
account, enabling it to track 

people as they move from one 
camera's viewing field to another. 

To improve the tracking of an 
individual at an airport, the 
system can also learn the routes 
people are likely to take - straight 
from the entrance to check-in, 
say. It can even follow a target as 
they move in a crowd, using the 
characteristic shape of the person, 

" ,wh i l e  motion-sens ing phones 
pred ict your  every move 
COULD your cellphone learn to predict 

what you are going to do before 

you've even started doing it? 

Communications engineer Arjen 

Peddemors thinks so. and along with 

colleagues at the Technical University 

of Delft in the Netherlands he has 

devised a system that learns users' 

behaviour patterns to provide them 

with an enhanced cell phone service. 

It COUld. for example. prevent the 

phone starting large downloads such 

as music tracks or pod casts when your 

behaviour suggests you are about to 

go out of network range. 

Such prediction has become 

possible because smartphones l ike 
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the Nokia N97 and Apple iPhone 

contain accelerometers that sense 

motion. They are normally used to 

reorient images when the screen is 

fl ipped from vertical to horizontal. or 

by software that responds to a shake 

of the phone. But Peddemors real ised 

that they also generate a data stream 

that reflects every move the phone's 

owner makes. 

Routine events such as going to 

work are l ikely always to involve similar 

sequences of actions: locking the front 

door. opening the garage. getting in 

the car. for instance. The Delft system 

uses telltale sequences and timings 

l ike this to create an electronic 

their luggage and the people they 
are walking with, to follow them 
as they walk between different 
camera views. 

Samurai is designed to issue 
alerts when it detects behaviour 
that differs from the norm, and 
adjusts its reasoning based on 
feedback. So an operator might 
reassure the system that the 
person with a mop appearing to 
loiter in a busy thoroughfare is no 
threat. When another person with 

a mop exhibits similar behaviour, 
it will remember that this is not a 

signature of particular events. 

A neural network software app 

running on the phone is then trained 

to predict what happens next and act 

accord ingly. So if your regular drive to 

work takes you through a particular 

phone cel l .  the "going to work" 

signature could trigger the software 

to negotiate with the cell phone 

network to ensure that the cell wil l 

"The upload of critical 
data won't be attempted 
unless your behaviour 
says it can be completed" 

have the 3G capacity to maintain 

your streaming music channel as 

you drive through it. 

Peddemors says his team's idea 

of predicting these "mobi l ity events" 

(Pervasive and Mobile Computing. 

situation that needs flagging up. 
While video analysis tools 

already exist, they tend to operate 
according to rigid, predefined 
rules, says Gong, and cannot 
follow a large number of people 
across multiple cameras situated 
in busy public spaces. 

The Samurai team last month 
demonstrated the system to 
commercial partners including 
BAA Airports in the UK. The 
researchers claim the prototype 
system successfully identified 
potential threats which may have 
been missed by human operators, 
using footage collected at 
Heathrow airport. The Samurai 
team has funding to continue 
refining their software until 
the end of 2011. 

"The use of relevant feedback 
from human operators will be a 
very important part of these 
technologies," says Paul Miller, 
of Queen's University's Centre for 
Secure Information Technologies 
in Belfast, UK, who is leading a 
project to develop a video-analysis 
system capable of predicting 
assaults on buses. "The key is 
developing learning algorithms 
that work not only in the lab but 
that are robust in real-world 
applications." Nic Fleming • 

DOl: 1O.1016/j.pmcj .2009.11.001) 

could prove especially usefu l in 

situations when safeguard ing against 

loss of data is critical. such as in the 

emerging field of cell phone 

transmission of vital physiological 

data from heart- rate and blood

pressure sensors. "By predicting the 

patient's movements. the upload of 

that critical data won't be attempted 

un less their behaviour says it can be 

completed," he says. 

The system "makes possible an 

interesting set of appl ications", says 

Ian Brown. a privacy and security 

special ist at the Oxford Internet 

Institute in the UK. "But to ensure the 

user benefits from them - and not. 

say. behavioural advertisers or 

law-enforcement personnel - the data 

needs to stay firmly under the control 

of the individual using it." Paul Marks. 
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Phone truths 
A long -awaited study i s  l i ke ly to reo pen the controversy over ce l l phones and 

cancer, but its resu lts need to be hand led with care, says Michael Repacholi 

DO CELLPHONES cause cancer? 
That question is about to be 
revived with the publication of 
the World Health Organization's 
long-awaited Interphone 
study. Given its public health 
implications, the study is likely 
to receive a lot of media attention. 
But you should treat what you 
read and hear with caution. 

When Interphone was set up 
a decade ago, there were great 
expectations that it would 
produce a definitive answer. It is 
now clear that it cannot, because 
of serious flaws in the way it was 
carried out. 

Interphone comprises 
16 small studies that will be 
combined into one big one, with 
the aim of determining whether 
cellphone use is associated with 
tumours of the brain (glioma), 
meninges (meningioma), 
acoustic nerve (acoustic neuroma) 
or salivary glands. 

All told, the study compared 
cell phone use in 6420 people who 
had one of these cancers with that 
oh658 people without cancer. 

As New Scientist went to press 
the final results were still under 
wraps, but we have some idea 
what they will be because many of 
the 16 studies have been released, 
with mostly negative results 
(Epidemiology, vol 20, p 639). 

Also, the results of five studies 
accounting for over 60 per cent 
of the participants have already 
been combined and published. 
This research shows no clear link 
between phone use and cancer, 
though it does not rule out the 
possibility of a small risk of 
glioma or acoustic neuroma 
from using a cellphone intenSively 
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for more than 10 years. 
It is likely that the media will 

report that intensive, long-term 
cellphone use may cause glioma 
or acoustic neuroma. This, 
however, is only a slender 
possibility. The link is probably 
due to the limitations of the 
study, of which there are many, 
and requires further research 
before we can confirm it or (more 
likely) rule it out. 

So what is wrong with 
Interphone? The main problem 
is that researchers gathered data 
by interviewing people about 
their past cellphone habits and 
exposure to other sources of 
radio-frequency (RF) radiation 
which cellphones use to transmit 

calls - as well as other risk factors 
such as smoking. Participants 
were asked how often, how long 
and on which side of the head 
they had used their cellphones. 
They were also shown photos of 
different phones to identify 
models they had used. 

Can you recall how much 
you used your cellphone five 
or 10 years ago? Of course not, and 
that is Interphone's biggest flaw. 
Studies of RF health risks are only 
as good as their ability to assess RF 
exposure. For Interphone, this is 

"Can you recall how much 
you used your cell phone 
five or 10 years ago? 
Of course not" 

compromised by "recall bias". 
Recall bias is made even more 

likely by widespread public 
awareness of the hypothesis that 
Interphone was set up to test 
that cellphones cause cancer. 
There is evidence that people with 
tumours overestimate their past 
phone use, perhaps because they 
suspect it may have caused their 
tumour (Journal of Exposure 
Science and Environmental 
Epidemiology, vol 19, p 369) .  

A similar bias is seen in 
subjects' recall of which side of the 
head they held their phone : those 
with tumours on one side tend 
to overestimate how much they 
used the phone on that side 
(Scandinavian /ournal ofPublic 
Health, vol 37, p 664). 

A different bias arises from the 
fact that members of the control 
group were more likely than the 
general population to be 
cellphone users. This is perhaps 
because the group was selected at 
random, by invitation, and people 
without cellphones did not see 
the relevance of taking part. This 
"selection bias" means that the 
two groups are not directly 
comparable, and could lead to 
any risks being underestimated 
by around 10 per cent (Annals of 
Epidemiology, V01 19, p 33). 

If that were not confounding 
enough, phone technology 
has changed significantly over 
the past 10 years. Most of these 
changes, such as switching 
from analogue to digital, have 
reduced RF exposure. Phone 
habits have also changed, with 
increased texting and use of 
speakers and hands-free kits 
further reducing exposure. 



Comment on these stories at www. NewScientist.com/opinion 

In addition, different people 
hold their phone at different 
angles and distances from their 
head while talking. This can also 
result in a large variation in RF 
exposure that could not be taken 
into account in the study. 

Interphone's results must also 
be seen in the light of what is 
already known about the effects 
of RF on cells. All rigorous reviews 
of the scientific literature have 
concluded that exposure to RF 
fields is not associated with an 
increased risk of cancer. 

Nor has any mechanism been 
found by which RF exposure 
from mobile phones could cause 
cancer. RF fields do not have 
enough energy to break chemical 
bonds in DNA, so they simply 
cannot cause the mutations 
required to initiate cancer. 
Further, from a theoretical 
analysis of all possible ways that 
RF fields could act on cells and 
tissues, it does not seem possible 
that RF exposures at levels below 
the international limits can cause 
adverse health consequences. 

So what are we to conclude? 
Interphone should be considered 
a detailed preliminary study that 
has identified key methodological 
limitations which need to be 
addressed in subsequent studies, 
for example not relying on 
people's memories but tracking 
actual cellphone use in a large 
group of people over many years. 

Such studies are under way, 
but they take time. In the 
meantime public-health policy 
should remain as recommended 
by the WHO. Over 50 countries 
have adopted international 
standards that limit RF exposure 
from cell phones. As far as we 
can be reasonably sure, these 
guidelines are more than 
sufficient to protect us .• 

Michael Repachol i  is a visiting professor 

of electronic engineering at the 

Sapienza University of Rome, Italy. 

He coordinated the International 

EMF Project at the World Health 

Organization for 11 years and was at 

the WHO when Interphone was set up 

One minute with . . .  

Ma rt i n Rees 
As the Roya l Soc i ety, the worl d's o l dest academy of sc iences, 

enters its 350th yea r, its p res ident is look ing to the futu re 

Tell me about the highlights of the Royal 

Society's 350th anniversary celebrations. 

The centrepiece will be a summer exhibition at 

the South bank Centre in London. We normally 

have the summer exhibition at our premises but 

we are raising our game in the hope of attracting 

a broader attendance. But the core of our work 

is science; we're going to have a series of 

conferences about important problems 

highlighted by our fellows - extraterrestrial life, 

ageing, the evolution of culture, and so on. 

You also have a book coming out. 

Yes, early in the new year, edited by Bill Bryson. 

It's on the general theme of science and its 

practical implications. A variety of people have 

each written a chapter: some scientists, some 

novelists, some historians - about 20 in all. 

The past achievements of the society and its 

fellows are many and varied, but do you have 

a personal favourite? 

Charles Darwin. I suppose as a physical scientist 

I ought to have chosen Newton. He would 

have won hands down in an 10 test, but if you 

ask who was the most attractive personality 

then Darwin is the one you'd wish to meet. 

Newton was solitary and reclusive, even vain 

and vindictive in his later years when he was 

president of the society. 

How do you see the Royal Society's role in the 

modern world? 

To speak up for science, and to emphasise the 

importance of science to the UK. We are a country 

with a strong tradition in science and we want 

to stay that way. We also want to address, with 

the best expertise we can muster, the key 

problems facing the world. Young people are 

growing up in a world ever more influenced by 

science, and the problems are going to have to 

be tackled globally: clean energy, feeding the 

world, dealing with pandemics. All those are areas 

where scientists need to engage with the public 

and politicians to ensure that science is developed 

wisely and used optimally. 

PROFILE 

Mart in  Rees has been president of the Royal 

Society since December 2005. He is also 

Astronomer Royal, Master of Trinity College, 

Cambridge, and a member of the House of Lords 

Do you get the sense that people listen? 

We hope so. We've been gratified by the press 

coverage for our most recent reports, on 

geoengineering and food supplies. But it is very 

important that as well as getting through to the 

general public via the press, we ensure that our 

reports get on the right desks in government; it's 

important that decisions are influenced by the 

best available science. We can help to gather 

together groups of experts who can provide the 

best, most reliable input into political decisions 

that have a scientific dimension. 

How does one become an FRS? 

Fellows are selected, almost always, on the basis 

of individual research achievement. They are 

people who have made distinctive, original 

contributions to science. 

Do you get to do science any more? 

Rather less than I used to. But I'm lucky to be in 

a science - astronomy - that was very exciting 

when I started and is just as exciting now. 

Interview by Graham Lawton 
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OPINION LETTERS 

Triumph of reason 

From Mikayla Keen 
Michael Bond's article discusses 
the disparity between high IQ 
scores and the ability to avoid 
cognitive bias in decision-making: 
the rationality quotient (RQ) 
(31 October, p 36) .  My research 
of scientific literacy among 
tertiary science students revealed 
similar results. 

There are two aspects of 

scientific literacy: content 
knowledge and process 
knowledge. They can be 
considered analogous to IQ and 
RQ respectively. The students in 
my study displayed a high level 
of content knowledge in knowing 
scientific facts, but had a low 
level of process knowledge, 
which is the understanding 
of how science works. 

It has been argued that without 
understanding the processes of 
science, content knowledge is 
useless. Following this reasoning, 
and given that there is a growing 
concern regarding the way science 
is taught at school, there is a case 
for the school curriculum to 
put more emphasis on process 
knowledge and less on content 
knowledge. Unfortunately, just 
as is the case with RQ, it is difficult 
to test for process knowledge. 

The underlying aim in the 

endeavour to create scientifically 
literate citizens should be to instil 
critical-thinking skills. This will 
help foster a society in which 
people are able to make rational 
decisions when faced with 
conflicting advice about the 
application of science, be that 
in reference to climate change 
or the latest diet. 
Spring wood, New South Wales, 
Australia 

From Howard Zimmerman 
There was a rather ironic 
suspension of critical thinking 
in the middle of Bond's otherwise 
intelligent appraisal ofIQ testing. 

He quotes results from a 
mid-1980s survey of Mensa 
members in Canada as proof 
that high IQ doesn't equate with 
rational thinking. Bond implies 
that the fact that 56 respondents 
expressed a belief in aliens 
means the respondents were 
not applying rational thought, 
but he fails to report the actual 
question posed. 

Given the number of extra solar 
planets already discovered, 
and the number of stars in the 
universe, would it not be logical 
and rational to assume that 
some form oflife other than ours 
inhabits the universe? 

Without knowing the exact 
phrasing of the survey question, 

Enigma Number 1575 

Al l our days 
ADRIAN SOMERFIELD 

I have written the days of the 

week with their ordinal numbers 

as shown on the right 

Letters being consistently 

MO TU W TH F 
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SA SU 

6 7 

replaced by non-zero digits, each 

day is divisible by its own ordinal 

number (and by no higher digit), 
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WIN £15 will be awarded to the sender of the first correct 

answer opened on Wednesday 27 January. The Editor's decision is final. 

Please send entries to Enigma 1575, New Scientist Lacon House, 

84 Theobald's Road, London WClX 8NS, or to enigma@newscientistcom 

(please include your postal address), 

Answer to 1569 Cardiology: 4 centimetres 

The winner Jim Olson of Las Vegas, Nevada, US 
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the answers given by the 
respondents cannot be analysed 
rationally. 
New York City, US 

John Campion 
IQ tests were designed mainly 
as a practical device for guiding 
children through the education 
system, the aim being to separate 
educational potential from actual 
attainment. They are now used 
mainly to help underachieving 
children, in combination with 
more subtle profiling tests that 
identify particular weaknesses. 
Their application outside this 
sphere is often misleading. 

Cognitive psychologist Gary 
Klein has been demonstrating 
for over 20 years that experts 
making decisions in demanding 
situations rely on rich repertoires 
of situation templates derived 
from many thousands of hours' 
practice, rather than explicit 
analytical techniques. This is an 
extension of work done in the 
1970S by Peter Wason, Philip 
Johnson-Laird and others, which 
showed that people's decisions 
rely on mental models of specific 
situations and not on logic or the 
sort of rationality measured by IQ, 
or even RQ, tests. 

In the light of such findings, 
efforts to train children in 
problem-solving skills are likely 
to be a waste of time. 
Liphook, Hampshire, UK 

From Hilarie Bowman 
Bond's article on decision-making 
includes three questions to test 
your rational thinking. One 

question postulates a lake with a 
patch oflily pads that doubles in 
size each day, entirely covering 
the surface after 48 days. 

If we assume one lily pad is 
roughly 10 centimetres square 
then it would have an area of 
100 square cm. 

By my calculations, after 
48 doublings, starting with just 
one lily pad, the lake in question 
would need to be 7.5 times as 
large as the Caspian Sea, the 
largest lake on Earth, just to 
accommodate these prolific 
plants. Bond seems to have 
neglected this in focusing 
on one part of a rational problem. 
Milton Keynes, UK 

Fabulous fossil 

From Richard Forrest 
As a plesiosaur palaeontologist, 
I was pleased to see marine 
reptiles featured in your 
editorial (31 October, p 5). But 
having been closely involved in 
the announcement to the media 
of the discovery of the Dorset 
"Jurassic Coast" pliosaur you refer 
to, I was slightly miffed to find it 
described as "not quite as large as 
some reports suggested". 

Unlike the Svalbard pliosaurs, 
which are in thousands of frost
shattered fragments, and the 
mandible unearthed in the UK at 
Cumnor, Oxfordshire, which has 
been extensively reconstructed, 
the Dorset pliosaur is a 
substantially complete skull and 
mandible - not just a jawbone as 
your editorial states. 

Although the rearmost 
portions of the skull and the tip 
of the lower jaw are missing, 
comparison with other pliosaur 
specimens means that there is 
little doubt that the skull was 
2.4 metres long. 

The overall length of a pliosaur 
is typically estimated as being 
between 5 and 7 times the length 
of the skull; Leslie Noe, who is 
mentioned in an article in the 
same issue about "Predator X" 
(p 32), uses a figure of 6 times skull 
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length. On this basis the Dorset 
pliosaur may have been over 
14 metres long; using a factor 
of 7 times skull length gives an 
overall length of nearly 17 metres. 

We were careful not to 
exaggerate the beast's size in 
our press release, and although 
some media outlets have used 
a figure at the upper end of the 
range, none has fallen outside 
a range justified by reference 
to the scientific literature on 
large pliosaurs. 

There is no need to indulge in 
hyperbole about this specimen. 
It is enormous, and truly 
awesome. 
Radcliffe on Trent, 
Nottinghamshire, UK 

Myopia in focus 

From Anthony Bryant 
In her article on short-sightedness 
(7 November, p 48), Nora Schultz 
suggests that a diet high in 
refined carbohydrates may be 
implicated in its development, 
because insulin can stimulate 
eyeball growth, causing myopia. 

As excessive consumption 
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of refined carbohydrates is also 
implicated in the aetiology of 
dental caries it would be expected 
that high levels of tooth decay 
would be more likely in short
sighted people. 

I have been involved in 
dentistry for over 40 years and 
have never noticed this, but 
perhaps other dentists have. 
Ie Busseau, Deux Sevres, France 

From Robert Youngson 
The lens system in a myopic eye 
is too strong for the focal length 
of the eyeball. This is why myopes 
wear minifying, or minus, lenses. 
Hypermetropes, long-sighted 
people, wear magnifying lenses. 

If the statistics for myopia 
are derived from the numbers 
wearing glasses they will always 
be wrong, because eye tests are 
subjective. Our eyes respond to 
over-strong minus lenses by 
making distant objects look 
sharper, whereas over-strong 
magnifying lenses will blur 
the images of distant objects. 
Thus, thousands of people have 
been prescribed minus lenses 
they don't need, and the figures 
for myopia are erroneously high. 
Good ophthalmic opticians are 
aware of this anomaly and are 
careful not to prescribe 
unnecessary minus lenses. 
Blandford Forum, Dorset, UK 

Susy's six 

From Gerald Guralnik, Carl Hagen 
and Tom Kibble 
Anil Ananthaswamy's article 
on supersymmetry discusses 
in some detail the thoughts of 
Nobel laureate Steven Weinberg 
concerning possible results 
from the Large Hadron Collider 
(14 November, p 36) .  The article 
cites the work of Robert Brout, 
Fran�ois Englert and Peter Higgs 
as the source of the theory behind 
the Higgs mechanism, but ignores 
our independent work. 

Weinberg is uniquely qualified 
to evaluate the relevant 
contributions to supersymmetry, 
and he has on many occasions -
including in his Nobel address 
stressed the contributions of all 
six researchers. This has most 
recently been recognised by the 
joint award of the American 
Physical SOciety's J. J. Sakurai 
prize for theoretical physics to 
all six of us. It was disappointing 
to see our names omitted on 
this occasion. 
Rochester, New York, US 

Missing bees 

From Paul Monaghan, 
The Co-operative 
In their article "The truth about 
the disappearing honeybees" 
Marcelo Aizen and Lawrence 
Harder make withering mention 
of the film Vanishing of the Bees, 
and go on to assert that there is 
no pollination crisis (24 October, 
p 26) .  Yet no one has so far been 
able to demonstrate with any 
confidence what is behind the 
decline in honeybee numbers in 
Europe and North America. 

One crucial reason for this is 
that there seems to be an aversion 
in certain quarters to asking 
uncomfortable questions. The US 
and UK governments have yet to 
commit to a review of the impact 
of neonicotinoid pesticides on 
honeybees, let alone fund one, 
despite studies from Italy and 
France that show these chemicals 
have a damaging effect. 

These are among the factors 
that have led the Co-operative to 
back the distribution of the film 
and petition the UK government 
to step up research in this area. 
We feel the situation is so serious 
that we are funding our own 
research in the UK and are 
temporarily prohibiting use of 
the chemicals by food suppliers. 
Manchester, UK 

From Jim Ring 
In 2006 I had a unique 
opportunity to observe the 
effects of the disappearance of 
honeybees. New Zealand had been 
invaded by the varroa mite, and 
to combat it beekeepers in our 
area sent all their hives away to an 
already infected area. They later 
installed clean hives once the mite 
had been eliminated. 

Though we observed no 
honeybees in our garden over 
the flowering season of our crops, 
the only adverse effects we 
noticed were a slight increase in 
the number of infertile kiwi fruit, 
a poor set of strawberries at the 
beginning of the season and an 
increase in the number of 

misshapen strawberries for 
much of the season. All other 
crops were unaffected. 

On our plot we normally have 
other suitable insects - principally 
bumblebees - and birds. In the 
absence of honeybees there 
seemed to be a huge increase 
in the numbers of bumblebees 
and nectar-feeding birds. 
Tahunanui, New Zealand 

Utterly random 

From William Bains, The Eagle 
I was delighted to see that my 
ground-breaking research into 
the effects of inebriation on the 
ability of a group of students 
to generate random numbers 
has reached Feedback's desk 
(14 November) . I urge your readers 
to check and extend my research 
in as wide a variety of pubs as they 
can. But please remember: enjoy 
statistics responsibly. 
Cambridge, UK 

For the record 

• It's one mongoose, many 

mongooses - not mongeese 

(21 November, p 55). 
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OPINION INTERVIEW 

Wrestl i ng with 
the b ig questions 
Stephen Wolfram recko ns he can model  the e nti re u n iverse 

us ing  t i ny co m p ute r p rog ra ms.  But desp ite be i n g  the creato r of a 
"search  eng i ne" that prov ides answe rs, he sti l l  has  to co nvi nce h i s  

peers that he's o n  t h e  ri g ht track, as David Cohen d iscovers 

IT WAS the summer of 2002 when Stephen 
Wolfram received an "incredibly emotional" 
phone call. "You are destroying the heritage 
of mathematics that has been built up since 
Greek times," said the flustered caller. 
Wolfram listened with a mixture of dismay 
and bemusement, then shot back that, on the 
contrary, he had made his millions from 
building on that heritage. "He's a famous 
physicist, that's all I can tell you," Wolfram 
says across our table in the Colonial Inn, a 
faux British pub in his home town of Concord, 
Massachusetts - his choice of venue. 

Wolfram guards his privacy jealously. When 
we arranged to meet he refused to let me come 
to his house and suggested the pub. When I 
arrived I was guided to a spartan back room 
containing a table, two chairs and a tray of 
cakes. Wolfram stumbled in a few minutes 
later in a manner you'd expect of a fusty 
university professor, not a thrusting 
multimillionaire owner of a technology 
corporation. "I suppose I must be in the right 
place," he said rather sheepishly. His voice is 
soft and low, almost a whisper, and he retains 
a British lilt though his accent occasionally 
drifts into a mid-Atlantic twang. 

"I started subscribing to your magazine 
when I was 8 years old," he says, disarming me 
immediately. The flattery doesn't last long. 
"I noticed that a few years back you guys went 
through a bad patch," he says. "My main 
conclusion was that if there was a story about 
something in New Scientist then it had to be 
nonsense." I laugh nervously. 

The more vociferous of Wolfram's critics 
might say he's been peddling his own form 
of nonsense since 2002 and, as the phone call 
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demonstrates, they're not afraid to tell him. 
That call came shortly after Wolfram's book, 
A New Kind ojScience (NKS) was published. 
The book was nothing if not controversial. 
Taking more than a decade to write, the self
published work made claims that, by his own 
admission, were extraordinary. It created 
a minor storm in academic circles. "I think 
my idea is fairly big, and I thought that if 
I started out saying 'this is a big deal' people 
would get it:' 

NKS is Wolfram's manifesto for what he 
sees as a new approach to understanding 
the world. It was born of his interest in little 
computer programs called cellular automata 
these are essentially lists of rules that describe 
the ways in which a system can change state 
given a set of initial conditions. In its simplest 
form, a cellular automaton can be a grid of 
black or white squares, with a list of rules 
defining under what conditions a square is 
to change from white to black. With just a 
few rules, it is possible to generate extremely 
complex patterns that look like leaves or 
snowflakes. This led Wolfram to wonder if 
cellular automata could be used to model 
many other - even all - natural phenomena. 
NKS is his investigation into this unorthodox 
approach to science. What makes it unorthodox 

PROFILE 
Stephen Wolfram set up Wolfram Research and 

produced the computer programming package 

Mothemotico. In May his company launched the 

website wolframalpha.com, which attempts to 

answer a user's questions by analysing a huge 

database of facts 

Photography: Rick Friedman 

is that instead of using formulae and 
equations as mathematical models of the real 
world, Wolfram claims a far better way to 
model the world is to use these tiny computer 
programs. Unfortunately, the idea flies in the 
face of millennia of scientific thought. Freeman 
Dyson, the eminent physicist at the Princeton 
Institute for Advanced Study, famously gave 
the book a one-word review: "Worthless." 

So far NKS has failed to set the world alight, 
but this doesn't bother Wolfram; he says he's 
playing the long game. "I think it's still early 
days for developments to come out of NKS. 
It's going to be a decade or two before things 
happen." Meanwhile, Wolfram has high 
expectations for his next project. "I want 
to find the fundamental theory of physics," 
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"If I can't understand 
something, then it's 
probably nonsense" 

he says, by modelling the universe using 
the ideas roughed out in his book. 

This would sound like the ravings of a 
madman were it not for Wolfram's impeccable 
credentials. Born in 1959, he won a scholarship 
to Eton College at the age of 12, became 
interested in particle physics aged 14 and two 
years later wrote a paper that was published 
in a prestigious journal (Australian Journal 
ojPhysics, vol 28, p 479) .  At 17 he went to the 
University of Oxford, but left two years later 
to take up a research post at the California 

Institute of Technology in Pasadena. By the 
age of 20 he was working alongside legendary 
physicists Richard Feynman and Murray Gell
Mann. He won a MacArthur "genius" award 
a year later. "If I can't understand something, 
then it's probably nonsense," he says. 

Around that time he drifted away from 
particle physics and began work on cellular 
automata. He claims to be single-handedly 
responsible for bringing the field back into 
fashion. This interest has dominated the 
last 28 years of his life. It led him to develop 
Mathematica, popular software that allows 
scientists and engineers to program and 
manipulate formulae and equations, and 
display their results in a myriad ways. 
It made his fortune. 

Stephen Wolfram's goal is nothing less than 

to rewrite the science books - all of them 

In 1991 he retreated into a decade-long, 
hermit -like existence during which he wrote 
NKS. "I did do something a bit bizarre at that 
time in that I said I wasn't going to deal with 
the outside world. I had to really focus," he 
says. Even today his only hobby is going to the 
cinema: "Usually on Friday evenings I go out 
to see a trashy movie. I view it as being a way 
I connect and find out what's going on in the 
world at large." 

Throughout our conversation, two 
Dictaphones have sat between us, only one 
is mine. 'Tm an information pack rat," he 
confesses. Recording our interview is just the 
tip of his peculiar obsession with documenting 
every moment of his life. "I have a keystroke 
logger that has collected my every keystroke 
for the last 22 years," he says. "Every day I get 
an email that tells me how many keystrokes 
I typed the previous day into each application. 
I find it slightly interesting." He shrugs off 
my suggestion that it's a way of securing his 
immortality; he believes that soon everyone 
will be doing it. 

Hoarding information is precisely what 
Wolfram is now doing on a much larger scale. 
In May he launched WolframAlpha, which he 
describes as an "answers engine". Unlike web 
search engines, WolframAlpha doesn't try to 
return relevant web pages to a particular search 
term. Instead it treats your query as a question 
and attempts to compute an answer using its 
massive and growing internal databases. 

"It's completely different to a search engine. 
It's a much higher bar to say 'we want to get 
the answer'." I ask why typing in New Scientist 
returns no meaningful results. He doesn't 
believe me and whips out his iPhone to check. 
"You're right," he says, taken aback, "It hasn't 
worked. It knows about a lot of periodicals but 
that's shocking. We should fix that." 

Whilst he continues to iron out the glitches 
in WolframAlpha, the physicist is continuing 
to work on his unifying theory of everything 
by way of cellular automata. I ask if he's 
disappointed that his old academic colleagues 
didn't take to his idea more openly. "I think 
I perhaps had a higher opinion of a lot of 
science and physics types than I should have 
done," he says. In spite of the negativity, we 
might not have to wait that long for the final 
verdict. Wolfram claims to have already found 
a model which describes the universe, even 
containing something that looks like general 
relativity. "I would give myself even odds of 
succeeding," he says . • 
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Kate Douglas h u nts down 
the defi n it ive answe r 
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THE world is divided into " dog people" and 
"cat people", each passionately believing 
that their preferred pet is superior. Until 

a decade ago, there was very little scientific 
evidence either camp could muster to support 
its claims. Then animal behaviourists became 
interested in dogs and unleashed a pack of 
ingenious experiments testing canine 
capabilities and cognition. Recently, 

researchers have started doing similar work 
with cats. Could it be time for that showdown? 

There are obvious pitfalls in trying to use 
science to resolve this perennial dispute. Every 
pet -owner knows their furry family member is 
special - a unique being with its own talents 
and foibles. Yet scientific research tends to 
look at species as a whole and deals in averages 
and trends when attempting to quantify their 

COVER STORY 

characteristics. Then there is the thorny 
issue of comparing two very different animals. 
Some might argue that the whole venture is 
doomed to failure, but here at New Scientist we 
like a challenge. So we have pitted cats against 
dogs in 11 categories. It's a winner-take-all 
competition with "best in show" being 
awarded to the pet that prevails in the most 
categories. Let the fur fly . . .  

1. BRAINS 

At 64 grams, the average dog brain is far bigger 
than its feline equivalent, which weighs in at a 
mere 25 grams. But then the average dog is 
much heavier than the average cat. If instead 
you measure brain mass as a percentage of 
body mass, cats win by a whisker. 

Felophiles should not gloat yet. In general, 
smaller mammals have slightly larger brains 
relative to their body size than bigger ones. This 
means cats' brains are exactly the mass you 
would expect for their size, whereas dogs have 
slightly more upstairs than you would predict. 

On size alone, then, the results are 
ambiguous. That is perhaps all to the good, 
because brain size is not a reliable measure 
of intelligence. In fact, if you want to assess 
smarts you are far better looking at behaviour 
than crude neuroanatomy - more on that 
later. However, there is one anatomical 
measure that gives a pretty good indication of 
information processing capacity: the number 
of neurons in the cortex, or executive brain. 
Here cats trounce dogs, with 300 million 
neurons compared with a piddling 160 million 
(Trends in Cognitive Science, vol g, p 250). 

WINNER "ji'iF 
RUNNING SCORE: CATS 1 - 0 DOGS > 
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2. SHARED HISTORY 

Several research teams have compared DNA 
from dogs with that of grey wolves, their 
closest living ancestor, to try to pinpoint the 
date of domestication. 

In the first study of this kind in 1997, Robert 
Wayne's team at the University of California, 
Los Angeles, came up with a date of 135,000 
years ago. Since then, the entire dog genome 
has been sequenced and Wayne now believes 
his date may be a little premature. Nevertheless, 
given the discovery of archaeological remains 
of dogs dating from 31,000 years ago and the 
large divergence between dog and wolf DNA, 
he still suspects that domestication occurred 
at least 50,000 years ago. 

Other DNA studies, however, suggest 
domestication could be more recent. The 
latest analysis, published in September by 
Peter Savolainen at the Royal Institute of 
Technology in Stockholm, Sweden, comes in at 
16,000 years. It also points to an origin south 
of the Yangtze river in China and speculates 
that the first dogs were not working dogs, but 

4. POPULARITY 

Arguably the ultimate test of whether an 
animal makes a good pet is how many people 
actually own them. Here cats are clear 
winners. Although worldwide figures are 
hard to come by, recent studies show that 
in the top 10 cat -owning countries there are 
almost 204 million felines. Pet pooches in the 
top 10 dog-owning countries number fewer 
than 173 million. 

WINNER .".III' 
SCORE: CATS 2 - 2 DOGS 

Dogs have evo lved to 

fit i nto our l ives and 

can't he lp  but love us 
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"Cats seem to have wormed the i r  way i nto 
o u r  homes and  hearts from a n  ea rly stage " 

destined for the dinner table ( Molecular 
Biology and Evolution, vo1 26, p 2849) .  

Our knowledge of feline domestication is 
also fuzzy. Evidence from ancient Egyptian 
burials and hieroglyphs indicates that cats 
were popular in homes from about 3000 BC 
onwards. However, the synergy with humans 
probably stretches further back. As soon as our 
ancestors began farming, their grain stores 
would have become magnets for vermin, and 
therefore cats. In 2007, comparisons of the 
DNA of wildcats from across the globe with 
that of domestic cats confirmed their origins in 
the Fertile Crescent east of the Mediterranean, 
the cradle of agriculture (Science, vol 317, 
p 519). What's more, cats seem to have wormed 
their way into our homes and hearts from an 
early stage, as evidenced by a 9500-year-old 
burial of a kitten alongside a human on 
Cyprus. While impressive, it still leaves Felix 
looking like a newcomer compared with Fido. 

WINNER � 
SCORE: CATS 1 - 1  DOGS 

3. BONDING 

The bond between a dog and its owner is 
remarkably similar to that between a parent 
and child. A secure baby behaves in a 
characteristic way in strange situations: it is 
courageous and happy to explore while its 
mother is around, becomes distressed when 
she leaves, will settle with a stranger in time, 
but has eyes only for mum when she returns. 

Dogs put through the "strange situation" 
test respond in the same way. That is probably 
no surprise to dog people, who often cite 
unconditional love as their pet's more 
endearing quality. Are cats so very different? 

Adam Miklosi from Eotvos Lorand 
University in Budapest, Hungary, whose group 
did the work with dogs, tried this experiment 
with cats - but they were having none of it. The 
lab setting was very upsetting and stressful for 
them, presumably because cats tend not to 
leave their territory. Nevertheless, Miklosi 
suspects that cats bond with their owners in 
much the same way that dogs do - if only he 
could persuade them to take the test. 

Even the most besotted owner will admit 
that cats like their independence. Evolution 
is to blame. By nature, cats are loners. Dogs, 
meanwhile, are descended from pack animals 
and have an instinct to affiliate, and 
domestication has changed the focus of this 
instinct. Give a 4-month-old puppy the choice 
and it will choose a human companion over a 
dog. It seems they just can't help but love us. 

WINNER .,. 
SCORE: CATS 1 - 2 DOGS 



5. UNDERSTANDING 

Rico the border collie is famously able to understand over 200 words Dogs love learn ing  

(Science, vol 304, p 1682) .  He's a clever boy, but even dogs with more new tricks and take 

limited comprehension can often recognise and respond to dozens tra in ing  seriously 

of commands and requests for objects. And words are not the only 
channel of communication open to them. 

Pooches can follow human pointing gestures, such as an outstretched 
finger or a nod of the head, to find food. That may not seem impressive, 
but chimps struggle to do it. Dogs also hold eye contact with humans 
which wolves tend not to do - and use gaze alternation to bring objects 
to their owner's attention. They seem predisposed to inspect our faces 
for information, reassurance and guidance, according to Alexandra 
Horowitz who studies animal cognition at Columbia University in 
New York, and whose book Inside of a Dog was published in September. 

However, Horowitz provides a cautionary tale for anyone tempted 
to overestimate their dog's level of comprehension. Her experiments 
revealed that a pooch's characteristic " guilty look" does not in fact 
signify an understanding of transgression, but is often simply 
produced in response to a scolding, regardless of whether or not 
it has been disobedient (Behavioural Processes, vol 81, p 447). 

Cognitively speaking, cats are similar to dogs, says Miklosi, so you 
would expect them to have similar patterns of behaviour and abilities. 
A big difference is that they are not compliant or motivated, making 
them devilishly hard to work with. Nevertheless, Miklosi's team found 
that Felix is just as capable as Fido when it comes to following pointing 
gestures to find food. However, if the food is hidden and impossible to 
retrieve, dogs are far more likely to solicit help from their owners by 
gaze alternation, whereas cats mostly try in vain to obtain the reward 
for themselves (Journal of Comparative Psychology, vol 119, p 179) .  
Understanding that humans can get you what you want may seem like 
cheating, but add to this the dog's superior vocabulary and eagerness 
to engage with its owner and it is only fair they win this one. 

WINNER � 
SCORE: CATS 2 - 3 DOGS 

6. PROBLEM SOLVING 

"Cats don't understand string theory" ran the 
headlines earlier this year after an experiment 
showed that if you offer kitty a choice between 
two pieces of string, one with a morsel of food 
at the end, they often fail to pull on the string 
attached to the reward (Animal Cognition, vol 
12, p 739). Before canine-lovers crow . . .  dogs do 
not pass the test either. 

What's more, neither pet can use figurative 
cues to find hidden food. In other words, they 
don't understand X marks the spot. On the 
positive side, both are pretty good at retrieving 
bits of food from stashes placed at various 
distances from each other and from 
themselves. Although they employ slightly 
different strategies, their choices about the 
order in which they visit sites is efficient and 
logical (Behavioural Processes, vol n p 22). 

Not much else is known of cats' problem
solving capabilities. Dogs have been subjected 
to far more testing, and have often failed to 
shine. In fact, there is a long-standing view 
that dogs are dunces compared with their wolf 
cousins, whose brains are a third bigger. One 
classic study showed that wolves learned to 
open a door with a complicated catch simply 
by watching another wolf do it, whereas dogs 
failed to master the catch even after years of 
seeing the door opened and closed. 

But Miklosi, along with JozsefTopal of the 
Hungarian Academy of Sciences in Budapest, 
suspected that a dog's partnership with its 
owner might be making it appear more stupid 
than it really is. The more intimate the bond, 
they reasoned, the more likely a dog is to 
relinquish its powers of independent thought 
and action to its owner. 

Their suspicions were confirmed when they 
tested a variety of dogs on a task in which they 
had to pull on the handles of a plastic dish 
protruding from underneath a wire fence to 
retrieve some food. The most highly bonded 
dogs performed worst - but their success rate 
improved as soon as their owners encouraged 
them. The researchers conclude that dogs are 
not poor problem solvers, per se, but tend to 
favour a collaborative approach. 

The full genius of this strategy is only 
revealed when you consider seeing-eye dogs. 
In their collaborations with blind owners, 
they often take the usual canine role of junior 
partner, but when the need arises they step in 
to solve problems their human cannot master. 
Chalk one more up to the small-brained wolf. 

WINNER � 
SCORE: CATS 2 - 4 DOGS > 
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7. VOCALISATION 

Shared ancestry means that all mammals tend 
to produce the same kinds of vocalisations to 
convey certain meanings. For example, they 
make sudden sounds with rising or rapidly 
fluctuating pitch to attract attention or 
demonstrate arousal, motivation or readiness. 
Both cats and dogs play on this mammalian 
mutual understanding in their vocal 
interactions with humans. Analysis of cat 
miaows reveals that they contain acoustic 
patterns that grab our attention. But the vocal 
repertoire of cats is quite limited and their 
calls tend to be idiosyncratic, so they are often 
interpretable only by their owners. 

Dogs have far more vocal flexibility. They 
can vary the length, range, pitch, frequency 
modulation and tonality of their barks and 
they use this ability to produce characteristic 
barks in different situations. Even someone 
who has never owned a dog can make a good 
stab at telling, simply from its barks, whether 
it is lonely, aggressive or happy. Miklosi's 
group, who made this discovery, point out 
that other adult canids, including wolves, 
rarely bark. He suggests that during the 
course of domestication dogs may have 
evolved their elaborate vocal repertoire 
especially to communicate with us (New 
Scientist, 12 June 2004, p 52). 

That's clever, but complexity is not 
everything. After all, no matter how much you 
love your pet, the barking or miaowing can get 
on your nerves. It looks as though cats may 
have found a way around this, though. A study 
published earlier this year reveals the subtlety 
with which they can use their crooning to 
ensnare us. By embedding an urgent high
frequency miaow into a blissed-out purr, they 
produce a sound that brings out our nurturing 
side. Karen McComb from the University of 
Sussex in Falmer, UK, who analysed these 
"solicitation purrs", suggests they work on 
a subliminal level in much the same way as 
a baby's cry, which has a similar frequency 
range (Current Biology, vol 19, p R507). For 
their guile, cats get the cream. 

WINNER � 
SCORE: CATS 3 - 4 DOGS 
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Cats often outwit 

dogs, but are they 

real ly smarter? 

8. TRACTABILITY 

Dogs are easy to train because we have 
selected them to be so. They have evolved to 
fit into our homes and meet our needs, and 
they find it easy to learn and obey our rules. 
They are especially skilled at cognitive tasks 
that require cooperation and sharing 
information to achieve a goal. 

While other animals such as chimps and 
dolphins learn by emulation - watching 
another individual carry out a task and then 
trying to achieve the same result - dogs learn 
in the same way as human infants. This 
process, called pedagogy, entails implicit 
teaching, with the dog attending to cues 
such as eye contact, gesture and vocalisation, 
and then directly imitating the actions of its 
master (New Scientist, 23 August 2008, P 33). 

The most basic way to train a dog involves 
reinforcing the behaviours we want to 
encourage by giving Fido a titbit of food. 
Cats can be taught using rewards too. "They 

respond to stimulus and reinforcement," 
says Miklosi. But since no one has really tried 
training cats, we do not know the full extent 
of their abilities. Although there may be fewer 
ways to do it, they can probably achieve 
similar ends to dogs, Miklosi believes. "But 
dogs really want to do it. They are more 
interested and take it more seriously." 

Besides, even without explicit instructions 
dogs naturally pick up the rules of domestic 
behaviour. This happens through play, 
according to renowned animal behaviourist 
Marc Bekoff of the University of Colorado, 
Boulder. He argues that the function of rough
and-tumble play is to develop a rudimentary 
sense of morality, and that such interactions 
with their owners allow dogs to test the limits 
of what is acceptable in a domestic setting. 
Dogs win paws down. 

WINNER � 
SCORE: CATS 3 - 5 DOGS 



"Da i ly dog wa l ks may be a chore but they prov ide reg u l a r  exerc i se and  
i m m u ne- boost ing  opportu n it ies for soc i a l  contact with other dog owners" 

9. SUPERSENSES 

Smell, sight and hearing are the most important senses for both cats 
and dogs. Having created endless breeds of dog to capitalise on their 
various perceptual talents, we should expect them to outperform the 
less highly selected cat - and they do show some quite amazing 
abilities. A bloodhound's nose, for example, contains 300 million 
smell receptor sites compared with just 5 million in humans. Its 
sense of smell is up to 100 million times more sensitive than yours. 

However, while a dog's keen nose is legendary, cats are no mean 
sniffers either. In fact, because there is so much variability among 
breeds of dog, the average cat, with its 200 million smell receptors, 
actually has a more acute nose than the average dog. 

Neither Felix nor Fido can match us when it comes to visual acuity, 
but their ancestry as nocturnal hunters has left them with some 
impressive visual abilities. Both have a faster "flicker-fusion rate" 
than we do, meaning the cells in their retinas take more snapshots of 
the world per second than ours, giving them superior sensitivity to 
movement. The main reason for this is that their eyes contain many 
more rod cells than cones, which also explains their poor colour 
vision. On the up side, rods are particularly good for seeing in low 
light. Here, once again, cats have the upper hand. Felix can see in light 
levels six times as low as we can, while Fido's limit is thought to be 
about five times ours. 

Add hearing to the list, and cats score a hat trick. Their auditory 
range extends from 45 to 64,000 hertz, far wider than that of dogs 
at between 67 and 45,000 hertz. 

WINNER ,.# 
SCORE: CATS 4 - 5 DOGS 

Owning a pet i s  good 

for you r  health,  Cats 

are g reat stress-busters 

1 0. ECO-FRIENDLINESS 

Cats love wildlife - in the UK alone they kill 
more than 188 million wild animals each year. 
But dogs are no bunny huggers. They have 
been implicated in the decline of the rare 
European night jar, they disturb ground
nesting birds and, even when walked on a lead, 
their mere presence may reduce biodiversity 
(Biology Letters, vol 3, p 611). 

The real difference in ecological impact 
comes in consumption. A medium-size dog's 
ecological footprint - the area of land required 
to keep it fed - is 0 .84 hectares annually. You 
could run two SUVs on that and still have 
change. Even a toy dog such as a chihuahua 
has a footprint of 0.28 hectares per year. 
Meanwhile, your average cat's ecological 
pawprint, at just 0.15 hectares, looks positively 
virtuous (New Scientist, 24 October, p 46). 

WINNER 

SCORE: CATS 5 - 5 DOGS 

11. UTILITY 

Dogs can hunt, herd and guard. They can sniff 
out drugs and bombs and even whale faeces; 
they guide blind and deaf people, race for 
sport, pull sleds, find someone buried by an 
avalanche, help children learn and possibly 
even predict earthquakes. Cats are good if you 
have an infestation of rodents. 

Perhaps that assessment is unfair, though. 
After all, we love our pets for other reasons. 
Cats are beautiful and soft, and stroking them 
has been shown to reduce stress. Then again, 
dogs are also good stress-busters : owning one 
can lower your blood pressure and cholesterol 
levels. What's more, Fido has other health 
benefits. Daily dog walks may be a chore, but 
they repay the effort, not just in terms of 
regular exercise, but also by providing 
immune-boosting opportunities for social 
contact with other dog walkers. That's why in 
a head-to-head contest of health benefits, it's 
dogs all the way (British Journal of Health 
Psychology, vol 12, p 145) .  

WINNER .". 
SCORE: CATS 5 - 6 DOGS 

So, at the risk of putting the cat among the 
pigeons, dogs come out on top. Unhappy with 
the final score? Think you have a better way to 
separate the dogs from the cats? Join our 
online debate at newscientist.com • 

Kate Douglas is a feature editor at New Scientist 
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WHEN doctors disagree with each 
other, they usually couch their 
criticisms in careful, measured 

language. In the past few months, however, 
open conflict has broken out among the 
upper echelons of US psychiatry. The focus 
of discord is a volume called the Diagnostic 
and Statistical Manual of Mental Disorders, 
or DSM, which psychiatrists turn to when 
diagnosing the distressed individuals who 
turn up at their offices seeking help. Regularly 
referred to as the profession's bible, the 
DSM is in the midst of a major rewrite, and 
feelings are running high. 

Two eminent retired psychiatrists are 
warning that the revision process is fatally 
flawed. They say the new manual, to be known 
as DSM-V, will extend definitions of mental 
illnesses so broadly that tens of millions of 
people will be given unnecessary and risky 
drugs. Leaders of the American Psychiatric 
Association (APA), which publishes the 
manual, have shot back, accusing the pair 
of being motivated by their own financial 
interests - a charge they deny. The row is set 
to come to a head next month when the 
proposed changes will be published online. 
For a profession that exists to soothe human 
troubles, it's incendiary stuff. 

Psychiatry suffers in comparison with other 
areas of medicine, as diseases of the mind are 
on the whole less well understood than those 
of the body. We have, as yet, only glimpses into 
the fundamental causes of the common 
mental illnesses, and there are no biological 
tests to diagnose them. This means conditions 

such as depression, schizophrenia and 
personality disorders remain difficult to 
diagnose with precision. Doctors can only 
question people about their state of mind and 
observe their behaviour, classifying illness 
according to the most obvious symptoms. 

First published in 1952, the DSM has its 
origins in a book used by the US military to 
determine if recruits were mentally fit for 
combat. The difficulty of separating mental 
disorders from normal variation in behaviour 
made it controversial from the start. Over the 
years, the book's influence has grown, and 
today it is used by doctors across the globe. 

The wording used in the DSM has a 
significance that goes far beyond questions of 
semantics. The diagnoses it enshrines affect 
what treatments people receive, and whether 
health insurers will fund them. They can also 
exacerbate social stigmas and may even be 
used to deem an individual such a grave 
danger to society that they are locked up. 

Some of the most acrimonious arguments 
stem from worries about the pharmaceutical 
industry's influence over psychiatry. This 
has led to the spotlight being turned on the 
financial ties of those in charge of revising 
the manual, and has made any diagnostic 
changes that could expand the use of drugs 
especially controversial. "I think the DSM 
represents a lightning rod for all kinds of 
groups," says David Kupfer of the University 
of Pittsburgh, Pennsylvania, who heads the 
task force appointed by the APA to produce 
the revised manual. 

Few would claim that the DSM's current 

Psychiatry's 
civil war 
A rewrite of the psych iatr ists' b i b le  cou l d  lead to more 
peop le  be i n g  dec la red menta l ly i l l  - and  it's tea ri ng the 
profess ion  a pa rt, says Peter Aldhous 
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"We have o n ly g l i m pses 
i nto the causes of menta l 
i l l nesses and  there a re no  
b io log i ca l  tests for them" 

version is perfect. With each revision, the 
number of conditions it defines has swelled, 
many surrounded by bewildering lists of 
symptoms that must be checked to assign 
a diagnosis. Using current DSM checklists, 
for example, 114 different combinations 
of symptoms can lead to a diagnosis of 
schizophrenia. At the same time, many 
patients prove hard to fit into the framework. 

One aim of the work groups compiling 
DSM-V is to cut through this chaos. They are 
streamlining diagnoses by removing various 
subtypes of schizophrenia, for example, and 
intend to address the confusion created by the 
fact that many people with one condition 
meet criteria for other disorders as well. The 
DSM-Vtask force is expected to propose a 
series of "dimensions" to be considered with 
a patient's main diagnosis. So as well as 
deciding whether someone has, say, bipolar 
disorder, doctors would determine whether 
they are suffering from problems such as 
anxiety and sleeping disturbances, and assess 
them on a simple scale of severity . 

Grandiose claims 
This is widely seen as  a first step towards 
a future in which psychiatric diagnosis has 
a more scientific base, where sprawling 
checklists of symptoms are replaced by 
sliding-scale measurements of the underlying 
determinants of mental health. Yet critics 
worry that even a limited embrace of this 
"dimensional" approach is running ahead of 
the science. Until we understand more about 
the biological basis of psychiatric disease, this 
approach will not be helpful, they say. 

Some of the harshest criticisms have come 
from those who led previous revisions of the 
DSM, in 1980 and 1994. In July, Robert Spitzer 
and Allen Frances, both now retired, wrote 
a stinging letter to the APA, accusing it of 
planning unworkable changes and making 
grandiose claims. In a separate editorial in 
the magazine Psychiatric Times, Frances 
complained that most of the authors are 
university-based researchers who are cut 
off from typical doctors and patients. 

Spitzer and Frances also criticise the fact 
that members of the various DSM-V work 
groups have had to sign confidentiality > 
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HEBEPHILIA 

How young is too young? 
You may have never heard of 

"hebeph i l ia", but this obscure diagnosis 

has huge significance in the courts. 

If it becomes accepted it could lead 

to hundreds of sex offenders who 

have served their jai l t ime being locked 

up indefinitely - on grounds that some 

say are spurious. 

Hebephi l ia refers to when adults are 

sexually fixated on teenagers around 

the time of puberty. This sets it apart 

from paedoph i l ia, which refers to a 

focus on pre-pubescent chi ldren. The 

DSM- Vwork group on sexual disorders 

is l ikely to call for paedophi l ia to be 

renamed paedohebephi l ia, and include 

a hebephi l ic  subtype. 

The justification is the research of 

one work group member, Ray Blanchard 

of the University of Toronto in Canada. 

Working with sex offenders, Blanchard 

used a device that records blood flow in 

the penis to measure their  arousal whi le 

they were l istening to sexual materia l .  

He concluded that some men have a 

d isorder that causes them to fixate on 

gir ls aged 11 to 14 (Archives of Sexual 

Behavior, vol 38, p 335 ) .  

The proposed diagnosis has been 

condemned by critics as dangerously 

b lurring the boundary between 

paedophi l ia and normal male attraction 

to teenage gir ls - which isn't necessarily 

acted upon. Karen Frankl in, a forensic 
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psychologist in  EI Cerrito, California, 

argues that the diagnosis makes a 

d isease out of preferences that have 

been shaped through human evolution. 

"People d idn't used to l ive so long and 

mating started earl ier;' she says. 

The work group is also considering 

whether some men are specifically 

turned on by rape - a proposed 

condition termed paraphi l ic coercive 

d isorder. Again, the evidence is based 

largely on measurements of peni le 

blood flow in  response to sexual images 

and stories, and the val id ity of the 

condition is hotly contested. 

The rows over hebephi l ia and 

paraphi l ic coercive d isorder aren't 

academic, because 20 US states have 

passed laws that al low sex offenders 

who have served their sentences to be 

detained indefinitely in a secure 

hospital if they are deemed "sexual  

predators" (New Scientist 24 February 

2007, p 6). This can only be done if the 

offenders have a psychiatric d isorder 

that increases their risk of reoffending -

which few do, according to DSM-/V. 

Frankl in says that if hebephi l ia 

and paraphi l ic coercive d isorder make 

it into DSM-V, they wi l l  be seized 

upon to consign men to a l ifetime of 

incarceration. This argument cuts l ittle 

ice with Blanchard, however. "The 

cl inical facts are what they are;' he says. 

'These med ic i nes ca n have 
serious  s ide  effects so 
no one wa nts to ta ke them 
without good reason" 

agreements. "The main problem i s  that we 
don't know what they're doing," says Spitzer. 
The APA says the confidentiality agreements 
are to stop the manual's authors writing their 
own diagnostic handbooks alongside the 
official manual. Kupfer points out that 

discussion does go on: work groups proposing 
major changes debate their ideas in papers 
and at meetings. "We've done everything we 
can to encourage it," he says. 

Another focus for Spitzer and Frances's 
concern is the suggestion that DSM-V could 
include new categories to capture milder 
forms of illnesses such as schizophrenia, 
depression and dementia. "The result would 
be a wholesale . . .  medicalization of normality 
that will lead to a deluge of unneeded 
medication," Frances said in his editorial. 

For example, one work group is considering 
whether it is possible to catch people in the 
early stages of schizophrenia or other 
psychotic illnesses before they have their first 
full-blown psychotic episode (Schizophrenia 
Bulletin, vol 35, p 841) . Some doctors prescribe 
antipsychotic drugs at this early stage in the 
hope of stopping the illness from progressing. 

Libido loss 
These medicines can have serious side 
effects, such as loss oflibido, weight gain 
and distressing tremors and spasms, so no 
one would want to take them without good 
reason. Yet it's hard to separate distressed 
people who will go on to develop a psychotic 
disorder from the "false positives" - those 
who will recover or develop a different illness. 
The available evidence suggests that only 
about 30 per cent of people identified as being 
at risk of psychosis will go on to develop it 
within two years. 

Nevertheless, William Carpenter, a 
psychiatrist at the University of Maryland in 
Baltimore who chairs the DSM-Vwork group 
on psychosis, believes the needs of the "true 
positives" are so great that adding a diagnostic 
category to cover "psychOSiS risk" would, on 
balance, be a good thing. Frances brands this 
proposed diagnosis as "the most worrisome 
suggestion entertained". 

Given the controversy, psychosis risk may 
not make it into the DSM proper, and may 



TRANSGENDERED 
instead appear in the appendix, as a condition 
needing more research. But even that 
designation might boost prescribing. 

Frances and Spitzer are not the only ones 
with concerns, and there are other flashpoints 
(see side panels). In March, Jane Costello of 
Duke University in Durham, North Carolina, 
resigned from the work group on disorders 

We are who we say we are 

in childhood and adolescence, worried about 
what she saw as a lack of scientific rigour 
across the whole DSM revision. "I felt that 
there was not enough empirical work being 
achieved or planned," she says. 

The disputes are getting ugly. Senior APA 
figures have even suggested that Spitzer and 
Frances are motivated by a desire to safeguard 
their flow of royalties from clinical guides 
linked to the current DSM. "The fact that Dr. 
Frances was informed . . .  that subsequent 
editions of his DSM·IVassociated products 
would cease when the new edition is finalized, 
should be considered when evaluating his 
critique," leading APA figures said in a 
response to Frances's editorial. 

Spitzer and Frances reject this charge. "To 
suggest that I have no concern other than the 
royalties is a little absurd," says Spitzer. "My 
annual royalties from DSM-IV related books 
are $10,000 per year," notes Frances. "These 
have nothing to do with concerns I expressed:' 

Attention has also turned to the financial 
interests of those working on DSM-V. The APA 
has ruled that members of the task force and 

BEREAVEMENT 

Is history repeating itself? That's 

the question facing psychiatrists 

considering how gender identity 

should be defined in DSM-V. 

The APA has a legacy of uneasy 

relations with the lesbian, gay and 

transgender community, having 

included homosexual ity in the DSMs 

l ist of psychiatric disorders unti l  1973. 

Some transgender activists want 

issues of gender identity kicked off 

the l ist of mental i l lnesses too. 

These activists are up in  arms over 

the membership of DSM-Vs sexual  and 

gender identity d isorders work group, 

in particular the selection of Kenneth 

Zucker of the University of Toronto, 

Canada, as its chair. Zucker is reviled by 

some transgender activists for his work 

on therapy to reorient chi ldren who feel 

that they were born into the wrong sex. 

An onl ine petit ion objecting to the work 

group's composition has more than 

9500 signatures. 

The group is nevertheless l ikely 

to recommend changes that could 

actually ease tensions. One of these 

is a change in the name of a diagnosis 

When does grief become an illness? 
Losing a loved one is the most by their loss more than six months 

devastating event that most people ever later - and they can remain locked 

experience, yet the official diagnosis of 

depression specifica lly excludes people 

who have recently been bereaved. Now 

there may be a major shift. 

Not only is bereavement a known 

trigger for depressive symptoms, but 

bereaved people respond just as wel l  

into this loop of  grief for many years. 

Acknowledging their pl ight, the 

proposals for DSM- Vare expected to 

include a new diagnosis of "compl icated 

grief" or "prolonged grief syndrome". 

The impetus for this comes from a 

team led by Holly Prigerson of Harvard 

to antidepressant treatment as others Medical School in Boston, who has 

with simi lar symptoms, says Jan Fawcett shown the condition can be reliably 

of the University of New Mexico, 

Albuquerque, who heads the DSM-V 

work group on mood disorders. He 

thinks it may be time to class people 

who are severely distressed due to a 

recent bereavement as depressed. 

For most people time proves at least 

diagnosed (PLoS Medicine, vol 6, 

p el000121). Katherine Shear, 

now at Columbia University in New 

York, has also found that the 

condition responds wel l  to a form 

of psychotherapy designed to help 

bereaved people begin resuming their 

a partial healer. But about 10 per cent l ives Uournal of the American Medical 

of bereaved people are st i l l  debi l itated Association. vol 293, p 2601). 

that as currently phrased is inherently 

offensive to transgender people. 

" 'Gender identity d isorder' falsely 

implies that the gender identities of 

gender variant people are in themselves 

disordered," says Kel ley Winters, 

founder of GID Reform Advocates. 

The work group has not yet revealed 

its proposed name, but "disorder" wil l  

be dropped. "We're sensitive to issues of 

language," says Zucker. One possibi l ity 

is "gender dysphoria", which focuses on 

the inherent d istress of people l iving in 

a body that doesn't match their  identity. 

That would not satisfy those 

transgender activists who want issues 

of gender identity removed from the 

DSM altogether. But others argue 

for the retention of a renamed condition 

to make it easier for those distressed 

by the mismatch between their identity 

and their bodies to seek assistance, 

and also to help those who need 

sex-change surgery to get it paid for. 

Even now, many transgender people 

face problems when insurers refuse to 

recognise the treatment as a legitimate 

medical expense. 

work groups may not receive more than 
$10,000 per year from industry while working 
on DSM-V, and must keep their stock holdings 
below $50,000. This doesn't satisfy Lisa 
Cosgrove of the University of Massachusetts, 
Boston, who studies financial conflicts in 
psychiatry (New Scientist, 29 April 2006, p 14) . 
She notes that the APA's ruling places no limit 
on industry research grants, and has found 
that the proportion of DSM-V panel members 
who have industry links is exactly the same as 
it was for DSM-IV, at 56 per cent (The New 
England Journal ojMedicine, vol 360, p 2035). 

The final version of DSM-Vis scheduled to 
be published in 2012, but given the level of 
controversy and the need to test whether 
psychiatrists can reliably use the proposed 
diagnoses, that date seems certain to slip. 

For now, there is an uneasy ceasefire, but 
next month the work groups will post their 
proposed changes on the APA's website. Stand 
by for renewed hostilities .• 

Pete r Aldhous is New Scientists San Francisco 

bureau chief 
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Nate M u rphy made h i s  name as a ta lented d i nosa u r  h u nter, 
But that just wasn't enough fo r h i m ,  By Jeff Hecht and Joe lacuzzo 

The lovely bones 
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Nate Mu rphy do ing 

what he d id  best 

unearth ing  d inosau rs 

ANYONE who met Nate Murphy would 
think he had lived and breathed 
dinosaurs all his life. He's the sort 

of man who stands out in a crowd: stocky, 
outgoing and invariably wearing a straw hat 
and shorts. He never claimed to be a dinosaur 
scientist, just a regular guy with a love for 
fossils and a knack for finding them. 

Such enthusiastic amateur fossil hunters 
play a crucial role in the palaeontological 
ecosystem. They roam the wide open spaces 
of places like Montana, spotting fossils 
and digging bones side by side with the 
professionals. They share the camaraderie of 
the camp and the thrill of uncovering fossils. 
And once in a while they make spectacular 
discoveries, like Leonardo, an exceptionally 
well preserved " dinosaur mummy" complete 
with the remains of its last meal. 

Even before Murphy made the headlines 
with that find in 2002, he had become part of 
the palaeontology scene in Montana, a large, 
sparsely populated state that is exceptionally 
rich in dinosaurs. He ran dinosaur-digging 
tours which charged "volunteers" upwards 
of $1500 a week, and was director of 
palaeontology at the small, not-for-profit 
Phillips County Museum in Malta, a town 
of1800 people in the north-east of the state. 

After finding Leonardo, Murphy talked 
of building a new museum around his 
discoveries to bolster the area's fragile 
economy. More discoveries followed, and 
the one-time carpet cleaner seemed on the 
road to scientific success. 

That was until a small but spectacular fossil 
nicknamed Sid Vicious brought Murphy to 
grief. Early this year, Murphy pleaded guilty 
to the serious crimes of stealing fossils from 
private and federal land, earning him fines 
and a jail sentence. This is the story of his rise 
and fall, and how it has damaged the vital trust 
among professional palaeontologists, 
amateurs and the owners of the land they 
scour for fossils. 

Nathan Lee Murphy was born in the late 
1950S and grew up in California and Alaska. 
In 1983 he moved to Montana after marrying 
a woman from Saco. He first settled in 

Whitefish, where he opened a carpet-cleaning 
business. In 1989 he moved to Great Falls and 
eventually, in 1992, to Malta. By then he was a 
partner in a company which sold carpet
cleaning supplies across the state. 

The Malta region had been famed for its 
dinosaurs since the late 19th century when 
legendary palaeontologist Edward Drinker 
Cope discovered the Judith River formation, 
which is packed with late Cretaceous fossils. 
When Murphy arrived, dinosaurs were back 
in the headlines. In May 1992, federal agents 
in the neighbouring state of South Dakota had 
seized the most complete Tyrannosaurus rex 
ever found, named Sue, in an ownership 
dispute. The fossil was said to be worth 
millions of dollars. 

Energy and enthusiasm 
Murphy quickly got himself noticed. He had 
energy, enthusiasm and more knowledge 
of dinosaurs than you might expect from 
someone in the carpet-cleaning trade, and 
was soon urging the Phillips County Museum 
in Malta to open a dinosaur exhibit. He lacked 
formal training, but claimed that as a child 
he had gone on fossil-hunting trips with a 
bona fide palaeontologist - his grandmother 
Nelda Wright. Although far from a household 
name, Wright was a long-time assistant to 
eminent Harvard palaeontologist Alfred 
Romer and a founding member of The Society 
of Vertebrate Paleontology. 

Murphy spent a lot of his spare time 
hunting for fossils on his in-laws' ranch near 
Saco, and in 1993 he set up a business, the 
Judith River Dinosaur Institute, to take 
tourists on dinosaur digs around Malta. 

The following year one of those digs hit pay 
dirt - an exceptional specimen of a 75 million
year-old hadrosaur called Brachylophosaurus 
canadensis. The species was already known 
from fragmentary remains, but Murphy's 
lO-metre fossil was complete except for a 
missing chunk of tail. The bones were 
articulated and had survived fossilisation 
without much distortion. Murphy dubbed 
the fossil "Elvis" because its pelvis was > 

12 December 2009 1 NewSc ient ist 1 43 



"Stea l i ng  foss i l s  from federa l  l and  is  a cr i m i n a l  
offence, p u n isha b le  by u p  to 10  yea rs i n  pr ison ,  
M u rphy got away with a te l l i n g  offl 

exceptionally well preserved. The discovery 
gave him his first modest brush with fame. 

It also gave him his first taste of trouble. 

He originally claimed that Elvis was found on 
private land, which meant that the landowner 
could give permission to dig and was the 
rightful owner of the fossil. But examination 
of the site showed that it was actually on 
federal land, where fossils are government 
property and excavation requires a permit. 
Murphy didn't have one. 

That was a serious mistake, albeit an easy 
one to make in the days before GPS was readily 
available. Some Montana ranches sprawl 
across tens of thousands of hectares, many 
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ranchers lease federal land for grazing, and 
many boundaries are unmarked. Yet it was 
also an odd mistake for someone who claimed 
to have worked on geological mapping 
surveys, including one for the US Geological 
Survey. Shouldn't he have known better? 

Government officials confiscated Elvis and 
turned it over to the Museum of the Rockies 
at Montana State University in Bozeman. 
Stealing fossils from federal land is a criminal 
offence, punishable by up to 10 years in prison, 
but Murphy got away with a telling off. Perhaps 
that emboldened him for his later misdeeds. 

By 1997, Murphy was running his fossil-tour 
business out of the Phillips County Museum, 

Murphy and lacuzzo 

( left) worki ng on a 

hadrosaur ske leton 

Good cou ntry fo r o ld  bones 
Nate Murphy's haunts i n  the dinosaur ·rich state of Montana 

Whitefish 
• 

Great Falls 

Missouri river 

CANADA 

Malta 
• 

. Saco 

where he had recently become director of 
palaeontology. The lines between his museum 
work and business were hazy, but Murphy 

said the fossils he found would go to the 
museum and set up a non-profit organisation 
to take care of them. That was good enough 
in rural Montana, where people are used to 
working two or three jobs to make ends meet 
and saw no problem in someone being a 
museum curator, running fossil-hunting 
tours and selling carpet -cleaning supplies 
at the same time. 

Sue Frary, director of exhibits and 
programmes at the Great Plains Dinosaur 
Museum, next door to the Phillips County 
Museum in Malta, says that Murphy had 
earned the respect of Malta's residents, who 
hadn't paid much heed to dinosaurs until 
Murphy began digging them up. "He drew 
attention to the finds, got some press and 
encouraged the community to get behind 
him," she says. 

As a big fish in a very small pond, Murphy 
was drawn into other projects, including a 
messy dispute over fossils found on a ranch 
in Fort Peck. Keith Rigby, a palaeontologist at 
the University of Notre Dame, Indiana, had 
discovered the site in 1996. He returned in 
1997 with a crew of volunteers and permission 
to dig from the Walton family, who had lived 
there for generations. He hired family 
members as cooks, and his volunteers helped 
on the farm. But problems emerged after his 
crew uncovered the remains of a T. rex. 

The earlier battle over "Tyrannosaurus Sue" 
had shown that fossils could be worth serious 
money. When Rigby belatedly checked 
records, he discovered the government 
had taken ownership of most of the ranch, 
including the fossil site, in 1994 after the 
Waltons had fallen behind on government 
farm loans. Rigby obtained federal permission 
to dig, but did not have time to excavate the 
remains during the field season. 

Exactly what happened next remains 
unclear, but for some reason Murphy 
reopened the dig. Murphy later admitted that 
he had spent a day excavating, but said he was 
trying to protect the bones from damage by 



Murphy (r ight) 

with Howie and 

JoAnn Hammond 

unskilled excavators using heavy equipment. 
Somebody had apparently hoped to dig 

up the fossil and sell it. Murphy said he tried 
unsuccessfully to warn Rigby, but did contact 
independent palaeontologist Bob Bakker, 
who " concurred with me that we should 
take the specimen out and at least it wouldn't 
be damaged". 

The skeleton would have been "bulldozed 
and backhoed", likely destroying it, Bakker 
replied when we contacted him. "Nate was the 
only trained field collector on the spot, and he 
seemed to have the right idea - to plaster
jacket the stuff to preserve it and hope that the 
proper authorities would rescue the bones." 
The fossil was eventually excavated by Rigby 
and now belongs to Fort Peck Paleontology, 
a non-profit group affiliated with the 
University of Montana. 

The mummy returns 
In 1998,  Murphy found fertile new hunting 
grounds on the 15,000 hectare ranch of Howie 
and JoAnn Hammond near Malta, close to the 
Elvis site, about half of which was leased 
federal land. He made a handshake deal with 
the Hammonds promising to share proceeds 
from any discoveries and began taking tours 
to the parts of the ranch where he didn't need 
a federal permit to dig. In 2000, one of his 
clients, Dan Stephenson, spotted a stunning 
fossil - a nearly complete dinosaur that 
Murphy dubbed "Leonardo". 

Like Elvis, Leonardo was a specimen of 
Brachy[ophosaurus, but unlike Elvis the fossil 
also preserved much of the animal's skin and 
soft tissue as well as the bones. Such fossils 
are often called mummies, though they were 
preserved by quick burial and mineralisation 
in a moist environment rather than 
desiccation. Dinosaur mummies are 
incredibly rare and scientifically valuable, 
offering insights into dinosaur biology not 
available from skeletons. 

It was, in short, the sort of treasure that can 
make its discoverer famous and perhaps even 
rich. Murphy was quick to realise this. So were 
the Hammonds, who insisted Murphy sign a 

contract which split ownership 50-50. 
To get Leonardo out, Murphy enlisted 

the aid of professional palaeontologist Dave 
Trexler, then of the Wyoming Dinosaur Center 
in Thermopolis, and his geologist colleague 
Mark Thompson. Progress was slow, and it 
wasn't until the following summer that they 
could excavate the fossil. After covering the 
6.7-metre-long dinosaur with tonnes of 
plaster and a steel frame, they hoisted it 
onto a tilt-bed truck and hauled it back to 
the Phillips County Museum. Murphy 
displayed photos of the fossil at The Society 
of Vertebrate Paleontology's 2001 annual 
meeting in Bozeman. However, he had little 
other information, so Leonardo attracted 
little attention. 

Leonardo finally hit the headlines at the 
society's annual meeting the following year 
in Norman, Oklahoma, when Murphy and 
Thompson presented a paper and held a 
press conference. Despite the fact that 
Leonardo was nearly all Trexler's work, 
Trexler wasn't there. Researchers crowded 
around the poster to see photos and 
descriptions. Dinosaur mummies are very 
rare ; only three had been reported before, 
and one of those wound up at the bottom 
of the Atlantic after the ship carrying it was 
sunk during the first world war. Leonardo 
was more complete than any of the others, and 
much of the body was preserved in 
three dimensions. Even its last meal was 

preserved in its gut, another first. 
The soft-tissue preservation was a 

tremendous opportunity for palaeontologists, 
Murphy told the press conference with 
enthusiasm. "We don't have a lot of specimens 
to tell what this can tell." Full preparation 
would take a couple more years, he said. 

It was a great debut performance for 
Leonardo and Murphy. We met Murphy for the 
first time there, separately, and he left a lasting 
impression on both of us. He was in fine spirits 
at a Mexican restaurant one evening at the 
conference, regaling a group that included 
Bakker with tales of field work with his 
grandmother and playing with the legendary 
rock band Country joe and the Fish. 

Leonardo was only one in a string of 
successes for Murphy's expeditions. Another 
was a young adult Brachylophosaurus, 
Roberta, which was fully articulated and 
nearly 90 per cent complete. Then came 
Peanut, a juvenile, and Yoda, an infant. 
Murphy's expeditions had vastly expanded 
our knowledge of this little-known species. 

Groups he led found other rarities. One was 
the well-preserved skull and neck of a new 
species of sauropod from the jurassic, tens of 
millions of years older than Leonardo. Other 
probable new species included two stegosaurs 
and a crocodile, which have yet to be 
scientifically described. 

Yet all the while trouble was brewing. In 
july 2002, Thompson found what looked > 
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l iThe company pa id  $25,000 to secure exc lus ive ri g hts 
to the d i nosa u r  wh i l e  they worked out a fo rma l  
a g reement, but the dea l was never f i na l i sedll 

like another important dinosaur fossil on the 
Hammond ranch, a turkey-sized predatory 
"raptor" that - unlike most fossils of its size 
had not had its bones crushed. Thompson 
called it "julieraptor" after his sister, took 
photos of the site and collected a few bones. 
Murphy asked Thompson not to tell the 
Hammonds about it yet because he was 
negotiating a new contract. It was the start 
of a string of evasions and lies that would 
end with Murphy in jail. 

Growing ambition 
As Murphy's list of discoveries grew so did his 
ambitions. He quietly shunted Trexler to the 
sidelines, telling him nothing was happening 
with Leonardo, then tried to enlist higher
profile palaeontologists to promote the find. 

His promotional push started at the 2002 
Oklahoma meeting. The evening before the 
press conference, Bakker introduced Murphy 
to one of us - joe Iacuzzo, then the editor of 
the jurassic Park Institute project at Universal 
Pictures, a high-profile position with 
connections that could bring Leonardo into 
the public eye. Within weeks, Iacuzzo, Murphy 
and Bakker met in Las Vegas with executives 
from Clear Channel Communications to 
discuss a Leonardo exhibition. The company 
paid Murphy $25,000 up front to secure 
exclusive rights to the dinosaur while they 
worked out a formal agreement, but the deal 
was never finalised. Negotiations with a 
second company also collapsed. It was during 
these discussions that Murphy confided to 
Iacuzzo that he had found a spectacular new 
predatory dinosaur on the Hammond ranch, 
but couldn't say any more about it yet. 

Documentary company MPH 
Entertainment were the next to get involved. 
They twice sent film crews to Malta to shoot 
the growing Leonardo science team. During 
one session Iacuzzo asked after the new raptor, 
but Murphy wouldn't take him to it or show 
him the bones, saying he was having trouble 
negotiating with the Hammonds and didn't 
want anyone knowing where the fossil was. 

MPH soon pulled out too, despite having 
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paid Murphy nearly $20,000 as well as 
covering the costs of filming. They told 
Iacuzzo that Murphy was too "erratic". 

In 2003, Thompson, now living in Australia, 
returned to Montana hoping to work on 
julieraptor, but Murphy diverted him to other 
projects. Back in Australia, Thompson asked 
repeatedly about the fossil, but Murphy kept 
telling him nothing was happening. 
Eventually, in 2006, Murphy told Thompson 
he was ready to dig, only to change his mind 
at the last minute, forcing Thompson to cancel 
his flight. A few weeks later he stunned 
Thompson by telling him that he had 
excavated the site but found nothing worth 
mentioning. Thompson began to suspect 
something was wrong. 

That October, the Leonardo team gathered 
in Malta to take high-resolution X-ray images 
of the mummy's interior. While they had the 
X-ray equipment, Murphy asked them to 
image a block encased in plaster, which he said 
came from a ranch in Saco. He said the fossil 
was a turtle, and seemed surprised when the 

X-rays showed the bones of a small raptor 
dinosaur, which he quickly dubbed "Sid 
Vicious". The fossil reminded Iacuzzo and 
Bakker of the small raptor from the Hammond 
ranch that Murphy had earlier extolled, and 
they felt uneasy. 

Things finally came to a head in February 
2007, when Murphy attempted to sack Iacuzzo 
as head of the Leonardo project and replace 
him with his new girlfriend. 

Stunned and upset, Iacuzzo called another 
former Leonardo project member, Tim 
Quarles. As they compared notes, disturbing 
patterns emerged. Murphy got uneasy if 
people asked too many questions. He 
repeatedly squeezed long-time colleagues 
out of the project in favour of newcomers. 
He accused the Hammonds of being greedy, 
but no one else saw them that way. 

Then one of them mentioned julieraptor. 
Murphy had said that was a dud, but then 
produced a new raptor fossil as if from 
nowhere. Sid Vicious had supposedly come 
from a different site, but small well-preserved 
raptors are exceedingly rare and the two 
fossils sounded surprisingly similar. 

Quarles knew that Thompson had 
photographed the julieraptor site, so they 
called and got copies of the pictures. Then they 
showed the photos to the Hammonds, and 
also to the Black Hills Institute of Geological 
Research in Hill City, South Dakota, where 
Murphy had sent Sid Vicious for preparation. 
Comparing the photos with the fossil left no 
doubt that Sid Vicious and julieraptor were 
one and the same. Days later, the Black Hills 
Institute handed the fossil to law enforcement 
officials and began cooperating with a 
criminal investigation. 

The Hammonds likewise were stunned. 
They contacted the Phillips County Attorney, 
who referred the case to state prosecutors and 
to the federal Bureau ofLand Management, 
which was already investigating illegal fossil 
digs on federal land. 

Murphy finally admitted he had taken the 
raptor from the Hammond ranch. In a final 
twist, it turned out that he had actually stolen 
it not from the Hammonds, but from their 
neighbour, Bruce Bruckner: Thompson had 
collected GPS data on the fossil site and it 
turned out to be on land the Hammonds 

Life-sized scul pture of 

Leonardo and the sku l l  

of  a juven i l e  
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leased from Bruckner, who had not given 
Murphy permission to dig. On 9 March this 
year, Murphy pleaded guilty to stealing the 
fossil, for which he was sentenced to 60 days 
in jail and fined $2500. 

Gui lty as charged 
That was not the full extent of Murphy's 
thieving. While pursuing the case of the 
missing raptor, investigators discovered that 
he had also taken fossils from two sites on 
federal land near the Hammond ranch. 
On 14 April, Murphy pleaded guilty to stealing 
fossils from federal land, and was sentenced 
to 300 hours community service and fined 
$17,325. This time Murphy had no excuse. 
GPS was readily available and the two sites 
were less than 300 metres from the Elvis site, 
which Murphy had learned the hard way was 
on federal land. 

Theft was not Murphy's only misdeed. 
His manipulations delayed the study of some 
spectacular fossils. Although he preached the 
importance of collecting extensive field data, 
an inventory of the 140 or so fossils that his 
teams had collected from the Hammond 
ranch found no information on any of them, 
greatly reducing their scientific value. Some 
fossils have simply disappeared. 

Fact-checking for this article revealed yet 
more evasions. Surviving relatives say Nelda 
Wright never had children and died more than 

a decade after Murphy said she did. joe 
McDonald, front man of Country joe and 
the Fish, had never heard of him. 

julieraptor, meanwhile, is back at the Black 
Hills Institute, which is seeking a buyer on 
Bruckner's behalf. It is not yet clear whether 
it is a new species. 

People who knew Murphy are puzzled by 
his behaviour. When told we were trying to 
understand him, both Frary and Trexler, now 
at the Two Medicine Dinosaur Center in 
Bynum, Montana, said simply, "good luck". 
Others remain angry about his evasions, thefts 
and manipulation. 

Palaeontologists often quarrel among 
themselves, but they welcome others who 
share their interests. They initially accepted 
Murphy because of his talent and enthusiasm. 
"Nate had no book-learning about anatomy or 
sedimentology, but his auto didactic skills in 
excavating were impressive," says Bakker. 
"That's what makes the whole scheme so 
sad. He had good quarrying expertise and 
attracted specialists to the Malta museum. 
Funds and scholarly help poured in. He didn't 
have to steal. Or lie." 

Murphy's misdeeds have added to 
underlying tensions between professional 
palaeontoiogists and the amateurs who have 
long worked beside them. If an amateur as 
serious-seeming as Murphy would steal and 
sell fossils, can others be trusted? 

The reaction of landowners is another 

concern. Long before Murphy's thefts were 
exposed, academic palaeontologists were 
already losing access to private land because 
financially stressed owners needed the money 
offered by commercial fossil-hunters. Will 
landowners still cooperate with people who 
call themselves scientists after seeing one 
supposed museum palaeontologist steal from 
one of their own and get hauled off to jail? 

Perhaps most deeply, Murphy has hurt the 
small, independent local museums that he 
professed to love. For decades, out -of-state 
palaeontologists had been coming to Montana 
to plunder its dinosaur fossils. At last the state 
had begun growing its own museums. 
Murphy was their champion, saying that local 
museums should follow the ethical standards 
for preserving fossils set by The Society of 
Vertebrate Paleontology. Yet in the end, he 
proved to be a fraud. 

Had he started out as a con artist trying to 
strike it rich? Perhaps. But although he was a 
gifted fossil hunter, Murphy wasn't a very 
good crook. "His thievery was done so 
haphazardly that he left mountains of clues," 
says Bakker. And so what started out as a 
love affair with dinosaurs ended as a tragic 
waste of potential. • 

Jeff Hecht is a New Scientistconsultant based 

in Boston . Joe lacuzzo is a writer and producer 

of documentaries and museum exhibits based 

in Las Vegas, Nevada 
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Shari ng  a p izza with a friend but not su re you a re gett ing fa i r  shares? 
Stephen Ornes d iscovers there's a gua ranteed way to fi nd out 

LUNCH with a colleague from work should 
be a time to unwind - the most taxing task 
being to decide what to eat, drink and 

choose for dessert. For Rick Mabry and Paul 
Deiermann it has never been that simple. They 
can't think about sharing a pizza, for example, 
without falling headlong into the mathematics 
of how to slice it up. "We went 
to lunch together at least once a week," says 
Mabry, recalling the early 1990S when they 
were both at Louisiana State University, 
Shreveport. "One of us would bring a 
notebook, and we'd draw pictures while 
our food was getting cold." 

The problem that bothered them was this. 
Suppose the harried waiter cuts the pizza 
off-centre, but with all the edge-to-edge cuts 
crossing at a single point, and with the same 
angle between adjacent cuts. The off-centre 
cuts mean the slices will not all be the same 
size, so if two people take turns to take 
neighbouring slices, will they get equal 
shares by the time they have gone right round 
the pizza - and if not, who will get more? 

Of course you could estimate the area of 
each slice, tot them all up and work out each 
person's total from that. But these guys are 
mathematicians, and so that wouldn't quite 
do. They wanted to be able to distil the 
problem down to a few general, provable rules 
that avoid exact calculations, and that work 
every time for any circular pizza. 

As with many mathematical conundrums, 
the answer has arrived in stages - each looking 
at different possible cases of the problem. The 
easiest example to consider is when at least 
one cut passes plumb through the centre of 
the pizza. A quick sketch shows that the pieces 
then pair up on either side of the cut through 
the centre, and so can be divided evenly 
between the two diners, no matter how many 
cuts there are. 

So far so good, but what if none of the cuts 
passes through the centre? For a pizza cut 
once, the answer is obvious by inspection: 

whoever eats the centre eats more. The case 
of a pizza cut twice, yielding four slices, shows 
the same result : the person who eats the slice 
that contains the centre gets the bigger portion. 
That turns out to be an anomaly to the three 
general rules that deal with greater numbers 
of cuts, which would emerge over subsequent 
years to form the complete pizza theorem. 

The first proposes that if you cut a pizza 
through the chosen point with an even 
number of cuts more than 2, the pizza will be 
divided evenly between two diners who each 
take alternate slices. This side of the problem 
was first explored in 1967 by one L. J. Upton in 
Mathematics Magazine (vol 40, p 163). Upton 
didn't bother with two cuts :  he asked readers 
to prove that in the case of four cuts (making 

"Most mathematicians 
would have thought, 'I'm 
not going to look at it: We 
were stupid enough to try" 

eight slices) the diners can share the pizza 
equally. Next came the general solution for an 
even number of cuts greater than 4, which first 
turned up as an answer to Upton's challenge in 
1968, with elementary algebraic calculations 
of the exact area of the different slices 
revealing that, again, the pizza is always 
divided equally between the two diners 
(Mathematics Magazine, vol 41, p 46). 

With an odd number of cuts, things start to 
get more complicated. Here the pizza theorem 
says that if you cut the pizza with 3, 7, 11, 15 . . .  
cuts, and no cut goes through the centre, then 
the person who gets the slice that includes the 
centre of the pizza eats more in total. If you 
use 5, 9, 13, 17 . . .  cuts, the person who gets the 
centre ends up with less (see diagram, page 50). 

Rigorously proving this to be true, however, 
has been a tough nut to crack. So difficult, in 

fact, that Mabry and Deiermann have only just 
finalised a proof that covers all possible cases. 

Their quest started in 1994, when 
Deiermann showed Mabry a revised version 
of the pizza problem, again published in 
Mathematics Magazine (vol 67, p 304). Readers 
were invited to prove two specific cases of the 
pizza theorem. First, that if a pizza is cut three 
times (into six slices), the person who eats the 
slice containing the pizza's centre eats more. 
Second, that if the pizza is cut five times 
(making 10 slices), the opposite is true and the 
person who eats the centre eats less. 

The first statement was posed as a teaser: 
it had already been proved by the authors. The 
second statement, however, was preceded by 
an asterisk - a tiny symbol which, in 
Mathematics Magazine, can mean big trouble. 
It indicates that the proposers haven't yet 
proved the proposition themselves. "Perhaps 
most mathematicians would have thought, 'If 
those guys can't solve it, I'm not going to look 
at it.' '' Mabry says. "We were stupid enough to 
look at it." 

Deiermann quickly sketched a solution 
to the three-cut problem - (( one of the most 
clever things I've ever seen," as Mabry recalls. 
The pair went on to prove the statement for 
five cuts - even though new tangles emerged 
in the process - and then proved that if you cut 
the pizza seven times, you get the same result 
as for three cuts: the person who eats the 
centre of the pizza ends up with more. 

Boosted by their success, they thought they 
might have stumbled across a technique that 
could prove the entire pizza theorem once and 
for all. For an odd number of cuts, opposing 
slices inevitably go to different diners, so an 
intuitive solution is to simply compare the 
sizes of opposing slices and figure out who 
gets more, and by how much, before moving 
on to the next pair. Working your way around 
the pizza pan, you tot up the differences and 
there's your answer. 

Simple enough in principle, but it turned > 
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How to cut a p i zza 
The pizza conj ecture asks who will get the bigger portion of a pizza cut off-centre, assuming the diners ( A  and 8) 
take alternate slices and that the angles between adjacent cuts are all equal 

o A:s sl ices 0 8's sl ices • Pizza centre n Number of cuts 

As long as one cut goes 
through the centre, both 

diners get an equal amount 
of pizza, assuming they 
choose alternate slices 

Problems start when the cuts don't go through the centre. 
Working out who gets the most depends on the number of 
cuts made in the pizza 

THE PIZZA CONJ ECTURE 

EQUAL 
AMOU NTS 
OF PIZZA 

EQUAL 
AMOUNTS 
O F  PIZZA 

3 Cuts 5 Cuts 

B EATS MORE WHEN  B B EATS MORE WHEN  A 
G ETS SLICE CONTA IN ING  GETS SLICE CO NTA IN ING  

CENTRE  OF  P IZZA CENTRE OF  PIZZA 

- �- - - - - - - - - - - - -

(also for any even 0 > 4) (also for n = 7,11,15 ... ) (also for n = 9,13,17 . . .  ) 

P IZZA PROOF 
Ric k Mabry and Paul Deiermann found a way to prove the pizza 

conjecture that involves comparing opposite slices in turn 

out to be horribly difficult in practice to 
come up with a solution that covered all the 
possible numbers of odd cuts. Mabry and 
Deiermann hoped they might be able to 
deploy a deft geometrical trick to simplify 
the problem. The key was the area of the 
rectangular strips lying between each cut 
and a parallel line passing through the 
centre of the pizza (see diagram) . That's 
because the difference in area between two 
opposing slices can be easily expressed in 
terms of the areas of the rectangular strips 
defined by the cuts. "The formula for [the area 
of] strips is easier than for slices," Mabry says. 
"And the strips give some very nice visual 
proofs of certain aspects of the problem!' 

Unfortunately, the solution still included 
a complicated set of sums of algebraic series 
involving tricky powers of trigonometric 
functions. The expression was ugly, and even 
though Mabry and Deiermann didn't have to 
calculate the total exactly, they still had to 
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I nstead of looking at the actua l  s l ices (x and 

y, say), they drew a l ine para l l e l  to each cut 
ru nn ing  through the centre of the p izza 

They then used the "rectangu lar" shaded 

areas as a measure of the d i fference i n  a rea 
of oppos ing sl ices ,  P lug that in to some 

compl icated a lgebra and the proof ar ises 

"There are a host of other 
pizza problems - who gets 
more crust, for example, 
and who gets most cheese" 

prove it was positive or negative to find out 
who gets the bigger portion. It turned out to be 
a massive hurdle .  "It ultimately took 11 years to 
figure that out," says Mabry. 

Over the following years, the pair returned 
occasionally to the pizza problem, but with 
only limited success. The breakthrough came 
in 2006, when Mabry was on a vacation in 
Kem pten im Allgau in the far south of 
Germany. "I had a nice hotel room, a nice cool 
environment, and no computer," he says. 
"I started thinking about it again, and that's 
when it all started working." Mabry and 
Deiermann - who by now was at Southeast 
Missouri State University in Cape Girardeau -

had been using computer programs to test 
their results, but it wasn't until Mabry put the 
technology aside that he saw the problem 
clearly. He managed to refashion the algebra 
into a manageable, more elegant form. 

Back home, he put computer technology 
to work again. He suspected that someone, 
somewhere must already have worked out the 
simple-looking sums at the heart of the new 
expression, so he trawled the online world for 
theorems in the vast field of combinatorics 
an area of pure mathematics concerned with 
listing, counting and rearranging - that might 
provide the key result he was looking for. 

Eventually he found what he was after: a 
1999 paper that referenced a mathematical 
statement from 1979 . There, Mabry found the 
tools he and Deiermann needed to show 
whether the complex algebra of the rectangular 
strips came out positive or negative. The rest of 
the proof then fell into place (American 
Mathematical Monthly, vol 116, p 423). 

So, with the pizza theorem proved, will all 
kinds of important practical problems now be 
easier to deal with? In fact there don't seem to 
be any such applications - not that Mabry is 
unduly upset. "It's a funny thing about some 
mathematicians," he says. "We often don't 
care if the results have applications because 
the results are themselves so pretty!' 
Sometimes these solutions to abstract 
mathematical problems do show their 
face in unexpected places. For example, 
a 19th-century mathematical curiosity called 
the "space-filling curve" - a sort of early fractal 
curve - recently resurfaced as a model for the 
shape of the human genome. 

Mabry and Deiermann have gone on 
to examine a host of other pizza-related 
problems. Who gets more crust, for example, 
and who will eat the most cheese? And what 
happens if the pizza is square? Equally 
appetising to the mathematical mind is the 
question of what happens if you add extra 
dimensions to the pizza. A three-dimensional 
pizza, one might argue, is a cal zone - a bread 
pocket filled with pizza toppings - suggesting 
a whole host of calzone conjectures, many of 
which Mabry and Deiermann have already 
proved. It's a passion that has become 
increasingly theoretical over the years. 
So if on your next trip to a pizza joint you see 
someone scribbling formulae on a napkin, it's 
probably not Mabry. "This may ruin any pizza 
endorsements I ever hoped to get," he says, "but 
I don't eat much American pizza these days." • 

Stephen Ornes is a writer based in Nashville, 

Tennessee 



BOOKS &ARTS 

The left-b ra i n  consp i racy 
Has confl i ct between the bra i n's hem ispheres sha ped h i sto ry? Owen F lanagan i s  not convi nced 

The Master and his Emissary: The 

divided brain and the making of the 

western world by lain McGilchrist, 

Yale University Press, $38 

I USE the 
term "neuro
enthusiasta" 
for those given 
to excessive 
excitement over 
what brain science 

____ ... teaches. I have 
been warning, often in these 
pages, of its mostly amusing 
excesses and its tendency to 
produce newspaper headlines 
exclaiming that the brain "lights 
up" when people think and feel 
various things. Still, I did not 
foresee "neuro-" becoming 
a universal prefix. We have neuro
economics, neuro-theology, 
neuro-aesthetics and now, if Iain 
McGilchrist is to be believed, 
neuro-history. 

Plato, long before neuroscience, 
spoke of the struggle in the 
soul between Reason, Appetite 
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and Temperament. This, 
neurologically speaking, has 
turned out to be the struggle 
between the brain's upper and 
lower regions. It's so last century. 

The new story is the battle 
between the brain's hemispheres. 
"The left hemisphere is 
competitive, and its concern, 
its prime motivation is power," 
McGilchrist writes. The right, in 
contrast, is personal, empathetic 
and "primary", experiencing 
things in the lovey-dovey way 

"The left brain, McGilchrist 
says, has usurped power! 
But it's not too late for a 
hemispheric synthesis" 

we did in the old days when we 
sat around campfires singing 
Kumbaya. (Music, predictably, 
is so right brain) . 

If the left hemisphere has its 
way, McGilchrist warns, the world 
will seem "relatively mechanical, 
an assemblage of more or less 
disconnected 'parts' . . .  utilitarian 

The left bra in  supposedly favours 

reason; the r ight music and emotion 

in ethic; overconfident of its own 
take on reality, and lacking insight 
to its problems". 

You can guess where this is 
headed. The left brain, McGilchrist 
says, has usurped power! It takes 
him over 500 pages to provide 
the details of this overthrow, 
which consists mostly of telling us 
what books he has read, and which 
ones he likes. It's a lot of words 
from someone who favours 
experience and music. 

At the beginning of the book, 
McGilchrist promises to avoid 
glib pop theorising about right
brain/left-brain dichotomies, 
almost all of which celebrate 
a person's allegedly 
underappreciated intuitive, 
artistic and spiritual side. But 
the expressed caution is all 
pretence. The first 200-odd pages 
of the book are devoted to an 
idiosyncratic survey of the 
literature on hemispheric 

differences, where even Mike 
Gazzaniga, who, with Joseph 
LeDoux in the 1970s, presented 
the initial fascinating data on 
commissurotomy, or "split brain", 
patients, comes under fire for 
being part of a vast left-brain 
conspiracy that celebrates -
dare I say it? - thinking. 

Luckily, according to 
McGilchrist, the situation has 
not yet reached the Cain and 
Abel point of no return: the left 
hemisphere has not yet killed 
off the right. This is where the 
apocalyptic warnings and dim 
hopefulness of the book's second 
half, a 250-page romp through 
western history, come in handy. 
The dear, sweet, loyal "Emissary" 
(right brain) is being abused and 
exiled by the "Master" (left brain) . 
But the Master can still ask its 
helpmeet to return to the 
kingdom, where a Hegelian 
synthesis could take place and 
our left -brain society could learn 
to listen to the right again. The 
Master, who stands in for all of 
us, might see this if it understood 
how western history has unfolded 
over the last 2500 years under 
its charge. 

Or something like that. The 
fact is, hemispheric differences 
are not well understood. Neither 
are patterns over 2500 years 
of western history. Trying to 
explain the ill-understood latter 
with a caricature of the former 
does little to illuminate either. 

McGilchrist's favourite 
philosopher is Martin Heidegger, 
who famously said, "Nothing 
naughts." That would have been 
a fitting title for this book. • 

Owen F lanagan is a professor of 

philosophy and neurobiology at Duke 

University in Durham, North Carolina 
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Ea rth on the br i n k  
have led Hansen to believe that 
the political systems in the US 
and many other democracies are 
incapable of delivering effective 
action, because politicians serve 
the short-term interests of special 
interest groups with plenty of 
money to throw around - like the 
fossil-fuel industry -rather than 
the long-term welfare of citizens. 

C l i mate sc ient ist Ja mes Hansen's te rr ify ing  

v is ion  of what we a re d o i n g  to  our  p la net 

Storms of My Grandchildren: The 

truth about the coming climate 

catostraphe and our last chance to 

save humanity by James Hansen, 

Bloomsbury, £1B.99/$25 

Reviewed by M ichae l  Le Page 

"I DID not want 
my grandchildren, 
someday in the 
future, to look 
back and say, 'Opa 
understood what 
was happening 
but did not make 

it clear'." So Opa, otherwise known 
as renowned climate researcher 
James Hansen, is telling it as he 
sees it, and the result is the most 
frightening book I have ever read, 
for three reasons. 

First, Hansen has come to 
believe, based on studies of past 
climate change, that the threat 
facing us is far worse than he 
thought even a few years ago. 
The very survival oflife on Earth 
is at stake, he says. The sun is 2 per 
cent brighter than it was just 

250 million years ago, and if we 
burn up all the fossil fuel on the 
planet - all the oil, coal, tar sand 
and tar shale -we will trigger a 
runaway greenhouse effect that 
will ultimately lead to the oceans 
boiling away, he claims. 

Extraordinarily, Hansen thinks 
civil resistance is now the only 
way forward. "It is up to you," 
he concludes - the third reason 
his book is so terrifying. 

We'd better hope Hansen is 
wrong, but his track record is 
second to none. Earlier this decade, 
for instance, he was the one who 
stuck his neck out and said official 
predictions of only a modest rise 
in sea level this century were 
wrong, that ice caps would respond 
far more quickly to warming. It is 
now clear that he was right : the ice 
caps are already shrinking faster 
than other scientists thought, or 
were brave enough to say. 

This is not the best-written 
science book ever, nor the easiest 
to understand. But it could be 
the most important one you'll 
ever read. It's not too late to avert 
disaster, Hansen says, but we 
need to change tack fast. 

Complexity rules This won't happen in  our 
lifetimes, but if we don't curb 
our emissions now it will become 

The Perfect Swarm: The science of 

harder and harder to avert the total 
complexity in everyday life by Len 

extinction of life. Which brings 
us to the second reason: Hansen 
thinks nothing meaningful is 
being done to limit emissions. 
"Your governments are lying 
through their teeth," he says. 
He believes the Kyoto protocol is 
a dismal failure, and its proposed 
successors, along with the cap
and-trade schemes favoured by 
President Barack Obama, have 
no chance of achieving what is 
needed either. "Unfortunately, 
nature and the laws of physics 
cannot compromise - they are 
what they are," he points out. 

It gets worse. Decades of 
experience with US governments 

Fisher, Basic Books, $22.95/£13.99 

Reviewed by R ichard We bb 

IN OUR interlinked 
modern lives, 
complexity rules. 
But complexity 
also has rules. 
Understand these, 
and we are better 
placed to make 

sense of the mountain of data that 
confronts us every day. 

In The Perfect Swarm, science 
populariser Len Fisher ranges 
far and wide to discover what 
tips the science of complexity 
has for us. Studies of human and 
animal behaviour, management 

science, statistics and network 
theory all enter the mix. 

The examples themselves are 
interesting enough and the style 
engaging, if a little heavy on first
person anecdote. But the attempt 
to fashion an evidence-based 
self-help manual out of it all 
misses the mark: the "rules" that 
emerge are a mixture of the banal 
(when taking a shortcut, work out 
the shortest route yourself) and 
the impractical (in a dangerous 
situation, follow the crowd 60 per 
cent of the time), that risk making 
the underlying science seem vapid. 

Naming of d iseases 

Disturbances of the Mind by Douwe 

Draaisma, Cambridge University Press, 

£16.99/$25.99 

Reviewed by Andrew Robi nson 

AT A scientific 
conference in 
1906, physician 
Alois Alzheimer 
announced the 
existence of 
strange tangles 
and deposits in 

the cerebral cortex of a highly 
confused patient in her 50S who 
had recently died. He was greeted 
with silence and only one line of 
press coverage. 

Today, Alzheimer's disease 
is endlessly studied, along with 
Parkinson's, Tourette's, Asperger's 
and the eight other " disturbances 
of the mind" detailed in this 
intriguing book by psychology 
historian Douwe Draaisma. 
He explores both the histories 
of these conditions and the 
biographies of the people whose 
names they acqUired. 

What fascinates Draaisma is 
how the names of diseases came 
to follow statistician Stephen 
Stigler's 1980 law: "No scientific 
discovery is named after its 
original discoverer." Alzheimer's 
discovery, by his own admission, 
was preceded by a colleague's in 
1898. The key intervention is 
usually the blessing of a later 
powerful scientific figure. 
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FEEDBACK 

LOOKING for computer-aided 
design software, Quentin 
Macdonald was pleased at the 
greatly enhanced performance 
promised by AutoCAD 2010, 
which according to online vendor 
Studica "has never been easier" 
to use, thanks to "the invaluable 
addition of 3D printing" (see 
bit.lY/3Dprinting) . 

Could you use that to print 
something shaped like an egg, 
say? Or the Eiffel tower? Or 
Michelangelo's David? It turns 
out that you can print anything 
in 3D - so long as it's smallish and 
made of plastic or some metals 
(11 July, p 20). We're sold, though 
we'd still like to print a pint. 

MEANWHILE, it seems Clairol is 
not the only company under the 
impression that its hair product 
can affect the topology of s pace
time (3 October). Holidaying in 
Australia, Tjasa Boh bought a 
John Frieda "Brilliant Brunette" 
shampoo, which declares on the 
front that it "intensifies multi
dimensional shine". 

Are they perhaps talking 
about intensity in boring old 
four-dimensional space-time 
for example by suggesting that 
it makes your hair shine earlier, 
or for longer? 

SO IMPORTANT do a group cal led the 

Kabalarians consider the influence of 

your fi rst name on your  l ife that they 

TALKING of extra d imensions, Richard offer a free analysis of its effect at 

Hudson te l ls us that h is  fami ly has 

replaced the gutters on their house 

with a system from Lindab. How 

could they not, g iven that, accord ing 

to l indab.co .uk, "L indab Rainl ine is a 

truly complete system. With gutters 

in four  d imensions, down pipes in  

five d imensions and an extensive 

range of components, the system 

offers solutions for any type 

of bu i ld ing . . .  " 

bit. ly/nameanalysis. 

Hugh Grady tried the name 

"Jesus" and found, among other  

things, that people with th is  name 

appreciate the finer things in l ife but 

lack confidence, have a tendency to 

procrastinate and a fixation on 

money and appearances. 

On the other hand, Hugh 

discovered, the name "Feedback" 

ind icates that "a l l  too often, you 

Seen by Alan H ickman in BBe East M id lands news: 
"Government m in i ster John Hea ley annou nced 
2000 new homes wi l l  be bu i lt in Eng land on 
Wednesday." Prefa bricated homes, presumably 
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express yourself in a matter-of-fact 

or awkward way", which seems a bit 

of a drawback in  our l ine of work. 

What's more, Hugh says he wasn't 

surprised to learn that we "prefer 

positions that . . .  are not too 

demanding in work- load or 

responsibi l ity" since "th is section of 

your excel lent magazine has always 

struck me as being a tad frivolous 

and a definite time-waster". 

Ouch! Perhaps we had better get 

down to something serious that 

makes good use of our time - l ike 

looking up analyses of names on 

the Kabalarian website. It offers 

us a new, "balanced" name for a 

mere $195. 

EMAILS sent by the Metropolitan 
Police Service in London (known 
to most Londoners as the "Met", 
but as the "MPS" in its private 
language) have a long addendum. 
"MPS personnel (or agents 
working on behalf of the MPS) 
must not," it proclaims, "use 
MPS systems to author, transmit 
or store documents such as 
electronic mail (e-mail) messages 
or attachments containing racist, 
homophobic, sexist, defamatory, 
offensive, illegal or otherwise 
inappropriate material." 

Excellent - and a great way to 
avoid court cases. But Feedback 
fears it might hinder all 
prosecutions, including those that 
police are paid to encourage. Had 
an officer written colleagues an 
email saying "it looks like that 
chap Bernie Madoff has 
committed fraud, let's 
investigate", that would - before 
either his confession or his 

conviction - have been 
defamatory, and could not be 
sent, and he could not have been 
investigated, unless officers 
communicated exclusively orally. 

It goes on, in the opaque jargon 
which the Plain English Campaign 
calls "ploddledygook". The Met's 
operatives must not send emails 
"containing personal data for use 
other than in accordance with the 
notification(s) under the Data 
Protection Act, 1998". Feedback 
looked up the registration for 
London's top cop, the 
"Commissioner for the 
Metropolis", under the UK's Data 
Protection Act and, yes, the Met 
has given notification that it will 
use computers and documents to 
apprehend offenders - as well for 
such purposes as "advertising or 
marketing the business". So their 
emails aren't self-forbidding on 
that ground. 

But then things get muddier. 
The policy concludes :  "This Email 
message has been scanned for 
viruses and contents." Feedback 
isn't quite sure whether both 
viruses and contents are forbidden. 

VISITING Atlanta, state capital 

of Georgia, Hannah Adams was 

impressed by a b i l lboard reading 

"Real  t ime travel anywhere in 

Georgia". But why can you only 

vis it  Georgia's past and futu re, she 

wonders: why not, say, Arizona's? 

MEANWHILE, London free 
paper Metro had this to say in its 
4 November issue : "Lawyers have 
delayed a High Court case after 
claiming they will be too busy 
stacking supermarket shelves to 
prepare . . .  The trial was put back 
until April 13, 2009." 

That, says John Barker, "is really 
putting things back." 

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 LAST WORD 

Sticky problem 

What caused this tree resin, 

emerging where a branch was 

sawn off, to flow out at an angle, 

then vertical ly downwards, 

before flowing in an  upward 

curve (see photo)? 

• The sap in the photograph is a 
viscous liquid which readily sets 
to form a gummy solid. 

As with many paints and glues, 
the setting process begins when 
volatile solvents in the liquid start 
to evaporate. Liquid sap emerging 
from the mass through a 
horizontal hole is exposed to 
sunlight and wind, which dry the 
top surface of the spreading liquid 
faster than they dry the lower 
surface. A skin therefore forms 
on the top surface first, tending 
to make the emerging resin curve 
upwards initially. 

The shape of the emerging resin 
is also affected by gravity. The 
photograph shows several long 
strips that started out curving 
upwards but then became 
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straighter or began to flow 
downwards as their weight 
increased. At least one of them 
broke off under its own weight 
during formation. 

As a side note, there seem to 
be beads of darker resin in the 
formations; these could indicate 
regular periods when the sap 
flowed more slowly, such as 
during the night, or when 
the solvent evaporated more 
rapidly, as would have happened 
during the day. 
Nathan Scott 
School ojMechanical Engineering 
University oj Western Australia, 
Crawley 

Negative attitude 

I have f ive solar-powered l ights 

in  my garden. Something has spun 

s i lken  masses inside their battery 

compartments, and in  all five l ights 

they are located at the negative 

termina l  of the battery. Is  there 

a reason for this, or is it just 

coincidence? 

• It seems unlikely that a web 
built in such a location would be 
used for capturing prey; it is far 
more likely that the tangled silk 
is formed as a home by a spinning 
spider. There are 11 types of 
spider which live in the 
questioner's home town of 
Johnson City, New York state, but 
only one species builds these 
kinds of nests : Cheiracanthium 
mildei. Originally from the 
Mediterranean, it arrived in the 
north-eastern US in the 1940S and 
lives in low-lying areas, making it 

New Scientist reta ins total editoria l  contro l 

over the content of The Last Word. Send 

questions and answers to The Last Word, 

New Scientist Lacon House, 84 Theobald's 

Road, London WClX 8 NS, U K, by ema i l  to 

lastwo rd@newscientist.com or visit 

www. last-word.com (please inc lude a 

postal address in orderto receive payment 

for answers). 

For a l ist of all unanswered questions 

send an SAE to LWQl ist at the above 

address. 

Last words past and  present p l us  quest ions, at 
www. last-word . com 

a prime candidate for the source 
of these constructions. 

However, the primary question 
was why these nests were formed 
on the negative terminal of the 
battery. If you look closely at the 
battery enclosure you'll see a 
small spring that keeps the 
electrical circuit pressed against 
the battery's negative terminal. 
The spiral shape of the 
compressed spring provides 
perfect structural support for 
C. mildei's tubular nest. 

There is one more possibility 
for the appearance of these 
structures. Female C. mildei are 
known to lay up to 200 eggs in 
five separate egg sacs. The 
questioner mentions that there 
are five solar light fixtures, 
so it may just be that a female 
C. mildei saw the secluded battery 
compartments of your solar lights 
as an ideal spot to lay and defend 
her eggs. 
Danny Ben-David 
New York City, US 

Do Polar Bears 
Ciet Lonely? 
Our latest col l ection -
serious enqu i ry, br i l l iant ins ight 
and the h i l a riously unexpected 
Available from booksellers 
and at www_newscientist_com/ 
polarbears 

This week's question 

T H I N G I E S  

While swimming one morning 
across Coogee Bay in New South 
Wales, we came across thousands 
of these strange creatures (see 
photo) floating at depths down 
to about 2 metres. 

They were hard but also 
flexible, with water inside and 
a small hole at one end. Their 
length varied from about 3 to 

30 centimetres and their walls 
were between 2 and 5 millimetres 
thick. Their skin was marked 
with many small protrusions, 
the size of which varied from 
one creature to another. Unlike 
jellyfish they appeared to be 
completely harmless. 

No one I've spoken to from 
the area has ever come across 
anything like this. So what were 
they and why were they there? 
Philippe Wilmotte 
Maroubra, New South Wales, 
Australia 
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