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ADVERTISEMENT

Does moral action depend on reasoning.?

Not really.

Whatif most humans, regard-
less of their culture or religious
beliefs orage orsex, chose the
same option when faced with

a moral conflict? What if those
same people gave wildly
different reasons for why they
made their particular choices?

'This, in fact, is the

state of affairs for

much of our

moral behavior.

Recent research in

human brain
science and ancillary ficlds has
shown that multiple factors feed
into the largely automatic and
deterministic processes that
drive our moral decisions. Some
theorists think that our brains
possess a finite number of moral
modules that have certain
response biases. These uncon-
scious biases explain the
reliability and predictability of
our moral behavior, even though
experimental subjects, when
queried, will make up various
stories about why they did one
thing over another...

CONTINUED ONLINE.

Michael Gazzaniga is the director of the SAGE
Center for the Study of Mind at the University of
California, Santa Barbara. He is president of the
Cognitive Neurascience Institute and the author o,
aniong many other books, The Ethical Brain: The
Science of Our Moral Dilemmas.

Yes, if...

that means that moral action
dependsonreason. 1 prefer to
put it thisway because we do
not have to go through a process
of reason-ing in order to arrive at
aview of what morality requires
on every occasion. Often, we

simply know. But moral action
does not merely depend on
reason. Moral action is rational
action, because the moral lawis a
law of reason.

Two distinctions will help to
clarify this claim. The firstis
between intelligence and reason.
Intelligence is a power that looks
outward, to the world around
the intelligent animal. Speaking
roughly,an intelligent animal is
one who learns from his
experiences, displays some
awareness of what causes what,
and can use that awareness to
solve problems. Reason, by
contrast, looks inward, to what is
going on in the animal’s own
mind. A rational animal is aware
of the grounds of her beliefs and
actions, of the way in which
perception tends to influence her
beliefs or desire
tends to influence
her actions. She is
able to ask herself
whether the
forces that incline
her to believe or to do certain
things amount to good reasons
to believe or do those things, and
then to determine what she
believes and does accordingly.

Because we can make these
assessments, rational animals
can exert a kind of control over
our beliefs and actions that other
animals, even very intelligent
ones,cannot...

CONTINUED ONLINE.

Christine M. Korsgaard is the Arthur Kingsley Porter
Professor of Philosophy and the direcior of graduate
studies in philosophy at Harvard University.
Herbooks include The Sources of Normativity;
Creating the Kingdom of Ends; The Constitution
of Agency; and Self-Constitution: Agency,
Identity, and Integrity.

Less than
it should.

My camera hasa set ofhandy,
point-and-shoot settings
“portrait,”“action,”“landscape”)
that enable a bumbler like me to
take decent pictures most of the
time. It also has a manual mode
that allows me to adjust every-
thing myself, which is great

for those rare

occasions when

I wantto try

something fancy.

A camera with

both automatic
settings and a manual mode
exemplifies an elegant solution
to an ubiquitous design problem,
namely the trade-off between
efficiency and flexibility. The auto-
matic settings are highly efficient,
but not very flexible, and the
reverse is true of the manual
mode. Put them together,
however, and you get the best of
both worlds, provided that you
know when to manually adjust
your settings and when to point
and shoot.

'The human brain employs a
similar hybrid design. Our
brains have “automatic settings”
known as emotions. A fear
response, for example, is the
activation of an automatic
program that recognizes
dangerous things and tells us,
quickly and forcefully, to back

away. Our brains also have a

“manual mode,”an integrated set

of neural systems that support
conscious reasoning,enabling us
to respond to life’s challenges in
a more flexible way, drawing on
situation-specific knowledge:
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“Ihat’s a deadly snake alright,
butit’s in a glass cage. Nothing to
fear.” Our automatic settings
sometimes get things wrong, but
we would be lost without them...

CONTINUED ONLINE.

Joshua D. Greene is an assistant professor of
psyehology at Harvard University and the director of
the Moral Cognition Lab. He uses neuroscientific

and behavioral methods to study moral judgment and
decision-making, as well as other traditionally

philosophical topics.

Reason
isnt enough.

Would thatreasonwere enough
to keep us moral. Butitisn't,
and we know itisn't,and peaple
have known this for a very long
time. Aristotle pointed this out
in his critique of Socrates’view
that knowledge leads to virtue.
What, he asked, about akrasia,
weakness of the will? Knowing
what s good and doing it are
two very different things.

In his Epistle to
the Romans, Paul
was cloquent
on the subject:
“What I want to
do,”he said,
“I do not do, but what I hate I do.”
Our will seems to have a will
of its own, only tangentially
connected to the mind...

CONTINUED ONLINE.

Jonathan Sacks became Chicf Rabbi of the United
Hebreaw Congregations of the British Common-
wealth in 1991, Arecipient of the Jerusalem Prize
andalife peer in the House of Lords, he has written
more than adozen books.
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www.templeton.org/reason.
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EDITORIAL

Deep space here we come
What's the point of President Obama's latest plan for NASA?

WHEN President Barack Obama announced
that the next destination fora US astronaut
would be anasteroid, it caught many by
surprise. Yet the move is not as sharp a break
as it might seem with the Bush-era plan to
returnastronauts to the moon.

Both missions would serve as intermediate
steps in thelong-term plan to send humans
to Mars in search oflife. Moon landings would
help NASA develop the skills to land ona
large celestial object —and get offit. On the
otherhand, visiting an asteroid would need
a months-long journey through deep space,
providinga taste ofthechallengesto be
expected on the two-year round trip to Mars.

Although Obama’s plan cancels the

months in deep space would increase the
chances of the crew being exposed toa
deadly blast of radiation from a solar flare.
Much more work is needed to develop
better ways to shield astronauts from such
outbursts, and from the constant trickle of
cosmic rays that canincreasean astronaut’s
risk of cancer. Tackling the extra dangers of
landingand staying on anasteroid with little
gravity could pay back later: wewould have a
head start if we ever had to deflect or destroy
an asteroid hurtling towards Earth.

Despite Obama’s announcement, there
is no real need to decide nowwhether tohead
first foran asteroid or the moon. It will take

"The decision to go to an asteroid is
not as sharp a break as it might seem
with the Bush-era plan for the moon”

expensive rockets and lander NASA was
developing to return astronauts to the moon
by 2020, it does not rule out trips to the moon
at a later time, with more affordable hardware.
Thedecision then is not so much whether to
gotothe moon oranasteroid, but which to
visit first. The problem with the idea of
heading to the moon first is that it has failed

years to develop the heavy-lift rocket, which
he alsoannounced, that will be needed for
both missions. Until it exists, NASA cannot
afford tobeginwork in earnest onalanding

A shotin the arm
for democracy

NEXT week’s general election in the UK could
be the most revolutionary fora generation.
The anticipated race between the ruling
Labour party and their Conservativearch-
rivals has been derailed by the Liberal
Democrats — the constant bronze medallists
of UK politics —putting in an unexpectedly
strong performance. Now all bets are off.

Sowhy haven't the Lib Dems broken through
before? They blame the UK's first-past-the-post
electoral system, under which a large share of
the vote does not necessarily translate into
parliamentary seats. Unsurprisingly, the Lib
Dems want toreform it if they come to power.

[t is not only the Lib Dems who could
benefit. The number ofUK electors voting for
minority parties has risen from1in 20 in the
1950s to1in 4today,yet the existing system
nullifies almost all those votes. Something
fairer seems to be called for—but what?

Thereis no simple answer. The mathematics
of democracy turns out to be so fraught with
pitfallsand paradoxesthatcompletefairness
is probably unattainable (see page 28). This

toinspire Congress or the American public,
whofind it hard to get excited about repeating
whatwas done more than 40 yearsago.In
contrast,a missiontoan asteroid would
be genuinely new. That is important because
NASA will need all the public enthusiasm
it can get ifit is to hold onto its funding.

Still, the public-relations benefit must be
weighed against the additional hazards of
anasteroid mission (see page 12). Spending

- OnNewsScientist.com

vehiclefora moon mission.

Rather than locking NASA into a hasty
decision now, it makes more sense tolet
the debate continue for a few more years.
By that time, robotic missions will probably
have taught us more about the risksand
potential rewardsof visiting each destination,
and new technologies for propelling
spacecraft and wardingoffspace radiation
could tip the balance. B

should not, however, deter legislators from
seeking systems that better represent voters’
choices. It hasbeen shown that the greater the
opportunity for voters to participate in the
democratic processand the moreclosely

the outcome matches their preferences, the
happiertheyare. Inthe UK, asystem whose
results better match the electorate’s desires
might even reverse thedecades-long decline in

the proportion who can be bothered tovote. B

ENVIRONMENT Save the
whales, save the planet Rescuing
endangered baleen whales could
boost thecarbon storage capacity
of the ocean. Whale faeces once
added huge quantities of iron to
anow anaemic Southern Ocean,
boosting the growth of carbon-
sequestering phytoplankton

HEALTH Parkinson'’s protection
without caffeine or hicotine
Coffee and cigarettes seem to protect
against Parkinson’s - but tests on fruit

flies show that their best-known
ingredients are not responsible

Z0O0LOGGER Qut of the mouths of
lobsters Next time you eat alabster,
take aclose look atits mouthparts.
They are likely to be covered with
swarmsof tiny creatures called
symbions, which are unlike any

other animal on Earth

TECH How to get more electricity
from light A technigue borrowed
from large-scale solar power plants

could help householders maximise
their energyreturnfromsolar cells

ANIMAL BEHAVIOUR

Elephant-speak for‘Mind the
bees’ Elephants bolt when they
hear recordings of trumpetings made
by other elephants fleeing from
bees - possibly showing for the first
time that elephants make distinctive
sounds to warn of specific threats

BUMPOLOGY Guess the sex of
the baby Is there any truth to the old

wives'tales about predicting whether
it's going tobe aboy or agirl? From
morning sickness to food cravings,
we look at the science behind thelore

BLOGEarly humansmayhavebred
with other species - twice New
genetic evidence suggests that early
humans mated with other species -
but was it the Neanderthals or
someone else entirely?

For breaking news, video and online
debate, visit newscientist.com
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UPFRONT

First twin genome

DISAPPOINTING orwhat? The
first whole genome sequencing
of a pair of identical twins has
uncovered little about the origins
of disease —eventhoughonly one
twin has multiple sclerosis (MS).

Identical twins inherit identical
genomesbut are exposed to
different environmental
influences. That means they can
be enormously valuable in teasing
apart geneticand environmental
factors. But clearly even whole
genome sequencing, the gold
standard in genetics, has its limits,
judgingby thelatest analysis
fromSergio Baranzini ofthe
University of California, San
Francisco, and colleagues.

One thing Baranzini’s team

“ldentical twins can be
enormously valuable in
teasingapart geneticand
environmental factors”

looked for was “de novo”
mutations—which are not
inherited. If they had found these
in just one of the twins, such
mutations would have arisen after

4| NewsScientist |1 May 2010

the twins’ shared eggsplitand
could explain why one identical
twin can have MS and not the
other. The researchers found
no such differences.

Theyalsoexamined gene
activity levels and epigenetic
changes, which mightsilencea
genein one twin but not the other,
leading to MS. But again, no key
differences emerged (Nature, DOL:
10.1038/nature08990).

This leaves the causes of MS
shrouded in mystery. However,
the researchers point out that
theiranalysisdoesat least rule
out some possible culprits.

Solar probe makes waves

THE sun has never looked sovibrant.
Fiery rings of gasshoot out fromits
surface, then splash down again like
molten magma, in the firstimages
fromNASA's Solar Dynamics
Observatory (SDO). And these pictures
are just ataste of what's to come.

The probe, whichwaslaunched in
February, will provide unprecedented
insights into the sun's activity. This
could help us untangle the mysteries
of its magnetic field and improve
forecasts of solar storms on Earth. "It
is going to revolutionise heliophysics,
much as Hubble has revolutionised
astrophysics and cosmology,”
Madhulika Guhathakurta, the
mission's programme scientistat
NASA, saidata briefinglastweek.

What makes SDO so powerful?

For one thing, it isable to capture

Run fast, rundeep

MOREthan3 kilometres down

in part of the freezing Southern
Ocean, water is flowing at more
than 700 metres per hour, making
this the fastest-moving deep
ocean currentever found.

The powerful current was
discovered thankstoa
175-kilometre string of sensors
ontheeasternflankofthe
submerged Kerguelen plateau,
some 3000 kilometres south-west
of Australia (Nature Geoscience,
DOI:10.1038/ngeo0842).

With aflow of more than

ultra-sharp images of the sun at
eightwavelengths every 10 seconds.
This generates so much datathat the
probe was putina geosynchronous
orbitabove New Mexico in order
tokeep streaminginformation
totwo ground stations at arate of
60 gigabytes an hour - 50 times the
rate of any previous NASA mission.

SDO can also observe the entire
disc of the sun at high resolution,
unlike previous spacecraft which
could only focus on small parts of the
sun'sfaceata time. That capability
will allow researchers to track how
waves travel through the sun and
sometimeseject clouds of gas that
damage satellites and power grids
whentheyslamintoEarth.“Itis the
most comprehensive view of the
sun,” says Guhathakurta.

8 million cubic metres per second,
the current transports4otimes

as much wateras the Amazon.

It islikely to bean important
component ofthe globalocean
“conveyor belt”,which pushes
water from the ocean surface to
its greatest depths and backagain,
and hasadirect influence on
globaltemperatures.

Deep ocean currentsare now
being monitored for signs of
change. The measurements
already suggest that deep
Antarctic watersare warming and
becomingless buoyant, perhaps
because of climate change.

Whole new face

AFARMERwho accidentally shot
himself in the face has become
the world’sfirst recipient of a full
face transplant —includingall
facial skin, muscles and nerves,
nose, lips, palate, all the teeth,
cheekbones and the entire lower
jaw. The operation was headed
by Joan Pere Barret at the Vall
d’Hebron University Hospital
inBarcelona, Spain.

Allthe10 previous face
transplants since the first in 2005
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replaced only sectionsofthe
face.“The most significant thing
[in this case] is the transplant of
both the upper and lower jaws,”
says Gordon Tobin, head ofa
transplant unitat the University
of Louisville in Kentucky.

Maria Siemionow ofthe
Cleveland Clinic Foundation in
Ohio,whocame close to replacing
anentire face in December
2008, says the bigchallenge
now is finding milder immunity-
suppressing regimes. Such
treatmentsare needed to prevent
the rejection of donated tissue,
but put recipientsat high risk
of infection and cancer.

Rover pinpointed

MIRROR mirror,on the moon,
whose discovery has been a boon?
Theanswer: along-lostlunar
rover. Now that we have a fixon
itslocation, the rover’s reflectivity
could come in particularly handy
forstudying the moon’s wobble.
Astronomers measure the
moon’s distance from Earth by
bouncing laser beams of f
reflectors left behind by lunar
missions. The Russian rover
Lunokhod 1, which landed in
1970, has a reflector on its back
but could not be targeted as its
exact location wasnot known.
Thatchanged in Marchwhen
NASA’s Lunar Reconnaissance
Orbiter spotted Lunokhod 1.
On 22 April, a team led by Tom
Murphy of the University of
California, San Diego, fired a laser
at thenew coordinates and gota
reflected signal back. “We found
it within minutes of our first
attempt,” Murphy says.
Lunokhod 1 is closer to the edge
of the moon’s Earth-facing side
thanany other reflector. That
makes it useful for measuring
slightwobblesin the moon’s
orientation, which could help
revealits internal structure. It
could also allow precise tests of
general relativity, which predicts
how the moon should movein
Earth’s gravitational field.

ET stay home

WEDON'Twant tohear from ET.
So said Stephen Hawking this week,
who is worried that aliens will
plunderourresources. Is there
abetterway tojudge the risk?

Ameasure called the San
Marinoscale isused to gauge the
risk of broadcasting messages.
Developed by Ivan Almar of the
KonkolyObservatory in Budapest,
Hungary, it was adopted by the
International Academy of
Astronauticsin2007.

The index runs from1foran
insignificant potential riskto10 for

is based on intensity of the signal,

itsduration and information
content. Forexample, the
Arecibo radio telescope message
broadcast in 1974 included
depictions of a man and woman
and DNA’sdouble helix encoded

“The Arecibo message

would score 8 on a scale
of 1to 10 of therisk of
attracting alien attention”

inbinaryand would scorean 8.
Almar, for one, plays down

Hawking's fears. He points out

that Hawking is a physicist, not

an extraordinary risk. The number a SETIspecialist.

Leadrisk for reqgular game eaters

HOW muchlead gets eaten along
with wild-shot game? Enoughto
poison regular eaters of some wild
birds, thanks to fragments of lead too
small to be picked out during ameal.
Debbie Pain of the Wildfowl and
Wetlands Trust in Slimbridge in
Gloucestershire,andcolleagues,
bought wild-shot birds from
supermarkets, game dealers and
butchers across the UK. After X-raying
them, they cooked them either in wine
or cider ora pH-neutral preparation
such asacream sauce. Asistraditional
with game, only thendid they pick
outthe larger, visible lead fragments.
Subsequentanalysis of the
deboned, pulverised meatrevealed
that justover three meals of
woodcock in a week would take

a 70-kilogram person over the
lead-threshold set by United Nations
bodies for most farmed animals. Red
grouse, partridge and pheasant hit
the limit with about 10 meals per
week. Wood pigeon and mallard fans
can rest easier, unless they eat 24 to
30 servings per week (PLoS ONE, DOI:
10.1371/journal.pone.0010315).
The X-rays suggest the blame lies
with small unnoticed pieces of shot.
"People allover the world consume
birds killed withlead shotgun pellets,
so the work has wide implications,”
says Grainger Hunt of the Peregrine
Fundin McArthur, California.
Arecentreport by the European
Food Safety Authority found that
harmful effects emerge well below
the UN's limits on lead consumption.

Large as named

The biggest telescope onEarthwill
be builtonCerro Armazonesin Chile's
Atacamadesert. The European
Extremely Large Telescope will have
a primary mirror 42 metres across for
peering at exoplanetsandstars up to
59 million lightyearsaway.The
mountainwas chosenin partforits
clearnightsand dryclimate.

Carbon respite

Soil microbes were expected to
churn outincreasing amounts of
carbon dioxide in awarmerworld,
butacomputer model now suggests
the bugswilleventually overheat
and their metabolism slow down
(Nature Geoscience, DOI: 10.1038/
ngeoB846).

Treefall

The US lost more than 120,000
square kilometres of forest between
2000and 2005, a greater
percentage thanany of the other
sevenmost heavily forested nations
on Earth: Canada, Russia, China,
Brazil, Indonesiaan d the Democratic
Republic of the Congo.Globally,
3per centof theworld's forest
disappeared (Proceedings of the
National Academy of Sciences, DOI:
10.1073/pnas.0912668107).

Electric moon

Lunar craters contain hazar dous
electrical pockets.When the solar
wind flows over acrater rim, more
electrons pourdown thanheavier
positively chargedions, creatinga
region of negative charge, findsa
study in the journal of Geophysical
Reseorch(DOI:10.1029/
2009JE003464). Astronautsshould
avoid electrostatic discharges.

ChinaliftsHIV ban

China has lifted its decades-old
travel banonforeignerswithHIV,
ahead of the opening of the
Shanghai Expo trade fair. In January,
the USdropped asimilar ban, but
according to UNAIDS, 51 countries
andterritories stillimpose travel
restrictions on HIV-positive tourists.

1May 2010 | NewScientist | 5



THIS WEEK

Greenhouses on the Red Planet

The creation of a human outpost on Mars is still some way
off, but that hasn't stopped us planning the garden

Rowan Hooper

ATKENNEDY Space Center last
week, President Barack Obama
announced the intention to
send humans to Mars by the
mid-2030s.1f all goes to plan,
NASAwillkick offan era of space
exploration not seen since the
Apollo moon programme in
the 1960s.

If getting to Mars is a big step,
ultimately staying there will
bea giant leap. But already,
experiments conducted in
space and in simulated Martian
conditions on Farth have yielded
micro-organisms that will
eventually help turn Martian
rocks into soil, generate oxygen
for us to breathe, purify water
and recyclewaste. Think of these

6| NewScientist |1 May 2010

microbial colonies as the first
gardenson Mars.

Karen Olsson-Francisat the
Planetary and Space Sciences
Research Institute of the Open
University in Milton Keynes, UK,
ispartofateam thatsubjects
terrestrial organismsto extreme
stresses. The group has conducted
experiments on the International
Space Station (ISS) and as part of
the Biopan VI mission run by the
European Space Agency (ESA).

Biopan wasacapsuleloaded
with—-among others—samples of
rocks from the seacliffsat Beeron
the south-west coast of England.
It was carried by a Soyuz rocket
into low Earth orbit in 2007.
Oncethere, the capsule exposed
its contents to the vacuum of
space. The Beer rocks are home

toabroad spectrum of microbes,
including photosynthesising
cyanobacteria. “We thought it
would be fun to send Beer into
space,” says Olsson-Francis.

By the time the Biopan samples
wererecovered, they had endured

"“If these microbes were

on Mars, they could help
to condition the rock for
higher-order plant life”

10days of space exposure, though
the sun’s lethal UV radiation had
mostly been filtered out. The team
discovered acyanobacterium new
toscience that had survived the
ride (Applied and Environmental
Microbiology, DOI: 10.1128/
aem.02547-09). The experiments
were not designed with space

gardens in mind, but their
findingsare relevant. Thehigh
levels of UV radiation on Mars
essentially steriliseanythingleft
on the surface, so space gardens
would need the protection of
greenhouses (seediagram). “The
experiments demonstrated that
we can use low Earth orbit to
select for resistant organisms
that could potentially be used
in space applications,” says
Olsson-Francis.

Rocks placed into orbit
also provide support for the
lithopanspermia hypothesis—
theidea that living cells can be
transported through space in
meteorites. Meteor impacts onto
alife-bearing planet may throw
rocky debris containing living
micro-organisms into space, and
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if those organisms can survive
the vacuum of space then they
can start to grow again if they
ever find themselveslanding on
abarren planet with otherwise
suitable conditions.

The organismsin the planned
Martian gardens will, of course,
be transported by spacecraft.
Nevertheless, astronauts will
need themtobe toughenough
tosurviveinacompact, dormant
state—asseedsand spores, for
instance -and able to tolerate
equipment failureand exposure
to unshielded extremes.

Cyanobacteria photosynthesise,
so they are good candidates for
use in long-term space missions
oron crewed outposts. That’s
because colonists will need
organisms that are “primary
producers”’, which are able
todirectly use theenergy of
sunlight to grow. For this reason,
cyanobacteria are part of the self-
contained recycling system being
designed by ESA. The MELiSSA
loop, or Micro-Ecological Life
Support System Alternative,
recycleshumanwaste into
water, oxygen and nutrients that
astronautsand Martian colonists
can use. Cyanobacteria are used
to make the protein-rich food
supplement spirulina, which
ESAhasnamed asone of its nine
essential crops togrowon Mars.

Asnon-terrestrial locations
forgardensgo,Marsisn’t too
bad. On the Martian equator in
midsummer, the temperature can
reach20 °C,and theatmosphere
is 95 per cent carbon dioxide,
which isfabulousnewsfor
photosynthesisers. But there’s
onefundamental garden
ingredient missing: soil.

The first Mars gardener could
just slop fertiliser onto pulverised
Martian rocks; experiments using
rocks from Antarcticahave shown
that plants can grow in thisway. In
thelongerterm, though, we need
away of turning the volcanic
basalt that makes up most of the
Martian surface intoa plant-
supporting structure.

Basalt-eating bacteria could

Bug-based life support

The first inhabited outposton Mars will likely depend on microbes for its essential functions. The MELISSA loop life-support
system will use a range of them to convert crew waste intonutrients, purify water, generate oxygen and produce food

FUEL STATION

Microbial fuel cells
generate energy from
rocks and waste to power
the base and rovers

be the answer, suggests Paul
Wilkinson, alsoat the Open
University. He ishuntinginside
Icelandic basalts for organisms
capable of surviving on adiet of
Martian rocks. “The [terrestrial]
rocks are positively teeming with
microbial life,” he says. “If these
microbes were on Mars and
capable of surviving and
growing, they would go some

Fatty acids, minerals,
ammonium

BACTERIA TRANSFORM ~ ———

BREAKDOWN PRODUCTS
USING SUNLIGHT

way to conditioning the rock
for higher-order plant life.”
Wilkinson, who presented his
results in April at the Astrobiology
Society of Britain meeting at Royal
Holloway, University of London,
used genetic profiling to identify
some of the organismsin the
Icelandic rocks. He also managed
togrow them in media rich in
heavy metals such as copper,

BEWARE THESUNAND PROTECT THE LOCALS

When itcomes to gardens, Earth's red
neighbour has way too much of a bad
thing; ultraviolet radiation. With no
ozone layer, Mars cannot screen the
lethal amounts of UV emitted by the
sun. Two schemes can overcome this.

Inone scenario, Marsis
terraformed tomakeitmore
Earth-like. This could involve putting
potent greenhouse gases like CFCs
into the atmosphere to warmit up,
and also making a UV screen, perhaps
fromozone,saysLewis Dartnell of
University College London. This is a
long-term planet-sized engineering
scheme,andis notsomething
scientists areevenconsideringatthe
moment.Much more manageable,
then, would be biosphere-based
greenhouse gardens.

Any scheme will involve

exporting life to Mars. Thiswould
immediately bring into play planetary
protectionguidelinesthataimto
prevent other planets frombeing
contaminated with terrestrial life.
Theinternational Committee
on Space Research (COSPAR),
which provides guidelines for space
agencies, classes a trip to the
Martian surface as a category IV
mission. This means it considers that
Mars may already host life which
could be contaminated by Earth life.
COSPAR's rules mean that spacecraft
landing on Mars must be vir tually
sterile, carrying nomorethan
300sporesof Bacillus bacteria per
square metre. Inreality, the Mars
rovers and Polar Lander missions
have probably already contaminated
Mars with terrestrial life.

BIOMINING REACTOR
Bacteria extract
metals from rocks

nickel, zincand chromium. This
suggests space gardeners will be
able to call on bacteria tolerant
oftheiron prevalent in the rust-
hued rocks ofthe Red Planet.
Therealkingsofrock
processing, though, are the
lichens, says Wilkinson. Happily,
rock-colonising lichens were
also among the organisms that
survived exposureto space in the
Biopan experiment. What's more,
a team led by Jean-Pierre de Vera
at the Institute of Planetary
Research in Berlin, Germany, has
subjected lichens to conditions
similar to those found on some
parts of Mars—but without the
lethallevels of UV radiation.
Thelichenswereableto
photosynthesise (Astrobiology,
DOI:10.1089/ast.2009.0362).
Noneofthisistosay that
astrobiologistsare seriously
talking about terraforming Mars,
not in the immediate future at
least. But, piece by piece, the
elementsofastarterkit for
the first colonists are coming
together. Housed in a pressurised
greenhouse and populated by
vatsof micro-organisms that
will supply oxygen and food,
and transform Martian rocks into
fertile soil, the first alien garden
isnotasfaroffasitappears. B

1 May 2010 | NewScientist | 7
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Pfizer's payments
to censured doctors

Peter Aldhous and |im Giles

THEYare billed as “healthcare
professionalswho spend years
building expertise in their fields”.
Using materials grounded in
science, theyeducate their peers
in the risks and benefits of drugs.

This is how Pfizer, the
pharmaceuticals giant, describes
theexpertsithirestolead forums
inwhich doctorsare lectured on
the use of its products.

Yet New Scientist has found that
some of Pfizer’s expertshavebeen
disciplined fordeficiencies in
patientcare,while others have
been reprimanded for how they
conducted drug research trials.

The findingsadd to controversy
surrounding the pharmaceutical
industry’sefforts to market
drugs by influencing prescribing.
Doctors paid toeducatetheir peers
area particular worry, argues
Sidney Wolfe of consumer
advocacy group PublicCitizen in
Washington DC.“Theyaredoing
things that may be influencing
yourdoctorand you have noway
of knowing about it,” he says. “It’s
madeworse by the fact thatsome

8| NewScientist | 1 May 2010

ofthem have been disciplined.”
Many drug firms sponsor
educationaleventsfor doctors.
The talks may include research
results, advice on identifying
patients suitable for treatment
and guidance on prescribing.
NewScientist matched doctors
licensed to practice in the four
most populous US states—
California, Texas, New York and
Florida—against Pfizer’s records
of payments to doctors and
medical researchersin the
second half of2009. These were
published in March asa condition
of Pfizer’s $2.3-billion settlement
with the US government over
charges of illegal drug marketing.
Our search revealed 26 doctors
paid to lecture on the company’s
drugs whose records include
disciplinary actions related to
problemswith patient care or
drug prescribing. Some were
under probation from their state
medical boards as they gave talks.
Furthercross-referencing
against US Food and Drug
Administration (FDA) records
revealed anotherfour whohave
received warning letters over

problemswith how they conducted
drug research. The speaking fees
were between $800 and $22,500.
Inthe four largest states, roughly
1in 50 of Pfizer'sexperts had
disciplinary records for problems
with patient care or prescribing.
Yet campaignersforpatients’rights
say that it could be close to zero, if
drugcompanieschecked databases
provided by most US states. “If it’s
Pfizer’s position that theseare
respected thought-leaders, they
should have clean records,” says
Elizabeth Woeckner of Citizens
forResponsible Care and Research
in Philadelphia, Pennsylvania.
Censured Pfizerspeakers
approached by New Scientist
deny that their records make
them unsuitable to educate
peers. Joseph Altieri of Vero
Beach, Florida, and Mark Kosins
of San Clemente, California—
whoboth lectured about Pfizer’s
antipsychotic drug Geodon while
under probation —argue that
theirdisciplinary actionshaveno
bearing on their talks because they
concerned other drugs. Thomas
Gazda of Scottsdale, Arizona, who
was reprimanded by the FDA over
a Geodon trial, points out that he
has extensive clinical experience
outside of research trials. “One
learnsfrom mistakes,” he says.
Atleast one other drug firm
has employed doctors disciplined

“Some doctors were under

probation from their state
medical boards as they
gave talks for Pfizer”

over patient care.Ofthe26 we
found speakingon Pfizer’s behalf,
fourwere also paid to speak for
GlaxoSmithKline in 20009.

Pfizer saysthat it already
excludes those who are debarred
from US government healthcare
schemes. “Weare continually
refiningour review process to
ensureweareselecting the most
appropriate healthcare providers
to partnerwith to educate the
medical community,” says
spokeswoman Kristen Neese. H
Additional reporting by Brad Stenger.

Decaying
beauty spied for
first time by LHC

BEAUTY may be rare and fleeting,
but the Large Hadron Collider (LHC)
has already found it.

The LHC started work on 30 March,
and within aweek one of its four
large detectors had found evidence
of a beauty quark-also known, less
poetically, as abottom quark. This
shouldbe the firstof many such
quarks that LHCb, the LHC's beauty
experiment, will observe, and shows
the detector is working properly.

The firstrecorded particle was a
meson composed of an anti-beauty
quark - the beauty quark’s
antiparticle - and an up quark, which
is one of the two common quarks
that make up protons and neutrons.
While up quarks canlast for billions of
years, the large beauty quark swiftly
decaysintolower-energy particles
inabout 1.5 x 10-'2seconds, or a
billionth of the blink of an eye.

Aftertravelling only 2 millimetres
in the detector, the beauty quark
decayedto alighter quark - still
paired withthe original up quark -
and the extra energy was carried off
in the form of electron-like particles
called muons.

“It'saveryrareevent;it'slikea
needle in a haystack,” says Andreas
Schopper, a spokesman for LHCb.
“Inthese 10 million data orsowe
find this one event.”

Beauty quarks could take us
back to the first moments of the
universe. Theyformin high-energy
explosions, so the big bang must
havecreatedquite afew.By
examining the quarks' decay, LHC
researchers hope to find cluesas to
what happened to the universe's
antimatter: the big bang should have
created antimatter alongside matter,
but there is little sign of it today.

“While precision measurements
will need many millions of beauty
particles, as with kisses, the first is
always very special,” says Jirgen
Schukraft, spokesperson for the
LHC's ALICE experiment, which
studies heavyions. KateMcAlpine B
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Jungle funerals: how
chimps mourn their dead

IN A forest clearing in south-east
Guinea, a mother chimpanzee

Biology, vol 20, p R349).
James Anderson, a psychologist

gentlyputsdown her baby tocrack at the University of Stirling

opena nut.There’ssomething
wrongwith the apparently
mundane scene, though: the baby
is dead, and has been for weeks.
The 1-year-old infant, Jimato,

whostudied the episode, says
Pansy’s group of apes showed
signsof “rituals” to cope with
death—although hesaysdifferent
behaviour has been seen

died of fluwhenanepidemic struck  around adult deaths in the wild.

a chimp community inthe district
of Bossou in 2003. The virus also
killed 2-and-a-half-year-old Veve,
and both corpses were carried by
their mothers for weeks (see

The events in Bossou, on
the otherhand, suggest thata
period of continued contact after
thedeath ofan infant may be

photo). The eventswere observed “Chimps may not only

by Dora Biro of the University of
Oxford and her colleagues, who
have just published their account.
Fiveyearslater, in Blair
Drummond Safariand Adventure
Park in Stirling, UK, a group of
chimpswas seen to “mourn” the
death of a 50-year-old female
called Pansy. After shedied,
herdaughterstayed beside her
throughout the night. Later,
members of the group cleaned
the corpse and avoided the place
wherePansy had died (Current

Female sharks
are doing it for
themselves

CANT find amate? Try
parthenogenesis. The type of asexual
reproduction may be partof an
extreme survival strategy for sharks.

Inparthenogenesis, females’
eggsstartdividing without being
fertilised. This produces daughters
that are genetically similar to the
mother. ltwas first observedina
captive hammerhead shark in 2001,
but thiswas anisolated incident, and
the shark pup died after three days,
making it dif ficult to say much about
its evolutionary significance.

Kevin Feldheim at the Field
Museumin Chicago, and an
international teamof colleagues,

WENN

understand the concept
of death buthave ways
of coping with it”

important for a mother chimp to
adjust psychologically toherloss,
Anderson says.

Other primates have been seen
carrying infant corpses around,
butrarely for more than a few
daysbefore they were snatched
by males orwet conditions caused
them to fall apart. The Bossou
corpses, on the other hand, were

have now shown that the incident
was not exceptional and sharks
born froma virgin mother cansurvive
for many years (Journal of Heredity,
vol 101, p 374).

The team were inspired by the
2001 birth to keep eggs produced by
acaptive white-spotted bamboo

mummified by dry-season
conditions, and carried for 68 and
19 days respectively before they
were abandoned (Current Biology,
vol 20, pR351).

In many ways, their mothers
treated the corpses as though they
were still alive: they groomed
them, swatted fliesaway and made
high-pitched screams of distress

shark at the Belle Isle Aquarium of
the Detroit Zoological Institute. The
female had neverencountered a male
during her adult life and biologists
had assumed the eggs were infertile.
To their surprise sevenincubated
eggs produced two pups that
survived five years before they were

when they accidentally dropped
the bodies. But therewere telltale
signs —occasional flinching, for
instance - showing that they
knew the infants were dead.

The two studies “makea
strong case that chimps not only
understand the concept of death
butalsohavewaysof coping with
it,” says Anderson. ShantaBarey B

transferred to another facility.
Genetic analysis confirmed that they
were parthenogens.

“This suggests that
parthenogenesis is a viable shark
survival strategy,” says Paulo Prodéhl
of Queen'’s University Belfast, UK,
who is investigating a possible
caseofvirginbirthinthe whitetip
reef shark.

Modern sharks havebeen on Earth
for several hundred million years. One
theory is that switching from sexual
reproduction to virgin birth might
have helped these ancientcreatures
survive so long. Prodéhl suggests
virgin birth could have been a
safeguard mechanism. Several shark
species livein single-sex groups and
he saysparthenogenesis may have
ensured that isolated populations
of females could survive without
males. Shaoni Bhattacharya

1May 2010 | NewScientist |9



THIS WEEK

INSIGHT

DNA dilemma: settlement highlights
wider issues posed by generesearch

AUNIVERSITY has agreed to pay
41 membersof a Native American
tribe $700,000 after using DNA for
purposes it was not donated for. The
settlementendsa dispute between
the Havasupai people and geneticists
at Arizona State University in Tempe.
[talsohighlights a dilemma facing
muchmoderngenetics research.

Scientists who work with human
subjects must obtain informed
consent, making sure the participants
understand and agree tothe
purposes of the research and the risks
it might entail. This process does not
always sit well with the demands of
genetics research. Direct physical
harmis unlikely, but the potential for
privacy violation is great. DNA can also
turn out toreveal so much about
disease risk, ancestry and other
aspectsof biology that researchers
often find themselvesitching to
use people’s DNA to answer
guestions that could not have been
predicted at the outset.

Such curiosity is what got
Arizona State University into trouble
with the Havasupai. The disputed
DNAwascollected in the early 1990s
toshed light on the high rates of

diabetes among the Havasupai,
butresearcherswentontouseitto
probe their ancestry, which angered
tribe members.

Since then, “things have really
progressed’, says Bartha Maria
Knoppers, director ofthe Centre of
Genomics and Policy at McGill
University in Montreal, Canada.
Nowadays, if researchers wantto use
samples tostudy a condition not

Havasupai people visited Tempe
to say prayers over disputed blood

initially specified, they must get
permission from the participants -
something thatdid not happen with
the Havasupai's DNA. Another optionis
toobtainawaiverthatusuallyrequires
all the data to be anonymised.

These approaches are notideal
foreither researchers or volunteers,
Participants can be difficultto track
down, and once the link between DNA
data and the donor has been broken it
becomes impossible tocollect extra
information, such as adisease’s
progression. Matthias Wist atthe
Institute for GeneticMedicinein
Bolzano, Italy, says that researchers
could do much more to keep study
participants abreast of how their

DNA is being used, perhaps by making
better use of social networking tools.

The Personal Genome Project
(PGP), an effort to sequence the
complete genomes of 100,000
volunteers, takes a radically different
approach: it requires participants to
consent totheir DNA being used for
just about anything - and posted
online along with their medical
history, allowing anyone to useit.
PGP's bioethicist, Jeantine Lunshof,
says this “open consent” approach is
theonlyhonestway tocollect DNA.
“Weneed to tell people thatthere is
an uncertain future”

Others are more cautious. “It'san
intriguing model, but I thinkit's totally
un-generalisable,” says Ellen Clayton
atVanderbilt University in Nashville,
Tennessee, Researchers oughtto
focus onimproving ways of protecting
genetic data, notremoving them,she
says."Withoutthe trustofthe public
thisisn‘tgoingtowork.”

Dan Vorhaus, a biotechnology
lawyer whoadvises PCP, agreesits
approachisn'tforeveryone. He
suggests that some researchers
asking foropen consent could limit
whocan access participants' DNA,
decreasing the chances of misuse.
“ldon'tthink it's the casethatwe
needtoabandon all attempts at
privacy,” hesays. Ewen Callaway B

Gene silencing
prevents first
human disease

THE discovery over adecade ago that
snippets of RNA can be used as gene
silencers in worms garnered a Nobel
prizein2006.Now, forthefirsttime,
RNA interference (RNAI) has proved
to be effective against a human
disease - acommon respiratory virus.
Under RNAI, short strands of RNA
areaddedto cellstodestroy any native
RNA molecules with a complementary
sequence of letters. Since genes use
RNA molecules to make proteins,
these snippets effectively “silence”

10| NewScientist | 1 May 2010

genes that carry the same sequence.
In animals, RNAi has shown promise,
but progressin people has beenslow.

John DeVincenzo studies
paediatricinfectious disease at the
University of Tennessee Health
Science Centerin Memphis. He and
his colleagues tested the ability of
shortinterfering RNA (siRNA) to
inhibit avirus of the respiratory tract,
where cells are exceptionally willing
totakeup RNA snippets.

Eighty-five healthy adultswere
givena nasal spray containing
either aplacebo or siRNA designed
to silence one of the genes of
respiratory syncytial virus (RSV),
which is the leading cause of infant
hospitalisation in the US but fairly

harmless in healthy adults. They
were to use the spray daily for five
days. On day two, all the volunteers
were infected with live RSV. By day
11, just 44 per cent of those who
received the RNAI nasal spray had
RSV infections, compared with
71 per cent of the placebo group.
RNAi can trigger animmune
response, which might have helped
keepinfections at bay. Butblood
samples showed that the risk of RSV
infection did not depend on levels of
immune molecules, suggesting that

"RNA interference has

proved to be effective
againstacommon
respiratory virus”

RNAf's protective effect was due to
the silencing of genes (Proceedings
of the National Academy of Sciences,
DOI:10.1073/pnas.09121B6107).

The teamis nowtestingthe
therapy in lung-transplant patients,
who take immune-suppressing
drugs that can make RSVinfections
deadly. DeVincenzo also hopes to
test the therapy in infants soon.

For non-respiratory diseases,
however, otherways of getting
RNA into the target cells are needed.
“Delivery has alwaysbeenthe big
issue for RNAI,” saysJohn Rossi, a
molecular geneticist at City of Hope
medical centre in Duarte, California,
whois testing RNAi'spotentialto
fight HIV. Bob Holmes B
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Wanted: attractive
asteroid for visit

David Shiga

DECIDING tosend astronauts
toanasteroid isall very well, but
now NASA will have to find the
few space rocks that are suitable
tovisit,and work out how to
rendezvous safely.

Last month, US president
Barack Obama announced the
next destination for NASA
astronauts would be an asteroid,
asearlyas 2025. Thegoal would
be to gain experience of safely
sending humans far from Earth,
as a stepping stone towards longer
journeys to Mars. Studying the
interior of an asteroid up close
could also proveimportant if
weeverneed to deflect one. Yet
achieving the goal will mean
overcomingdauntingchallenges.

Beforelanding on anasteroid,
a spacecraft must enter its orbit,
rather than simply whizzing by.
That means matching the object’s

12| NewScientist | 1 May 2010

speed and direction of motion,
which in most cases would
require burning too much rocket
fuel tobe practical. The only

way round this would be if the
asteroid’smotion happened to be
verysimilarto Earth’s at the time
of itsclosestapproach.

Even ifa space rock passes that
test, few haveclose approaches
to Earth in therighttime frame,
in 2025 or the following fewyears,
points out Martin Elvis of the

Harvard-Smithsonian Center

for Astrophysics in Cambridge,

Massachusetts, whowas to

speak on the subject this week

ata meeting ofthe American

Astronomical Society’s Division on

Dynamical Astronomy in Boston.
A 2009 studyled by Paul Abell

of NASA’s Johnson Space Center in

Houston, Texas, found only seven

asteroids that could be visited

between 2025and 2030, from

a list of more than 1200 near-

Earth objects (Meteoritics and

Planetary Science, vol 44, p 1825).

New discoveries since that

study —whichonlyincluded

asteroids known in 2006 —has

increased thatnumberto 42, but

many of these could be rejected

Which space rock?

Each of these asteroids would take five to six months to reach, but the mission
launchdate and amount offuel needed to land on them varies

Fueluse

2006 UQ216 2006 DQ14
August 2028 August 2030
11 metres 13metres

when furthercriteria areapplied.
Therotationrate of most
asteroids is unknown, but any
fast-spinning objects will be of f
limits because they would be
difficult for astronauts to hang
onto. Combine that with potential
missiondelays,and it becomes
clear that many more candidates
are required, Elvis says. “I think
people have notappreciated how
many youneed,” he says. “NASA
will need to survey huge numbers
of asteroids to sift out the limited
numberofreallygood ones.”
Abellis optimistic that
telescopes like the Pan-STARRS
observatory that recently opened
in Hawaiiwill expand the list of
candidates.“Therecould be many,
many targetsto go to,” he says.
However, ground-based
telescopes are hampered because
asteroids inorbits similar to Earth’s
are often hidden by the glare of
the sun, Elvis says. He advocates
launching a space telescope to
orbit the sun near Venus, from
which it could look outward to see
asteroids near Earth’sorbit—an
ideathathaslongbeen discussed
by astronomersbut never funded.

“Any fast-spinning objects
will be off limits because
they would be difficult for
astronauts to hang onto”

Evenif enough suitable targets
can befound, thereare more
problems to overcome. Small,
irregularly shaped asteroids have
lumpy gravity fields, soan orbiting
spacecraft would follow a chaotic
trajectory, making navigation
much trickier than around Earth
or the moon, says Daniel Scheeres
of the University of Colorado in
Boulder,whohassimulated such
orbits (see picture).

Thesurfaces of some asteroids
may also be unstable, so
astronautscould accidentally
setoffa landslide, Scheeres says,
adding that it would be wise to
send robots before humans. “We
don’t have the sort of data that
youmightwantbeforeyousend
an astronaut,” hesays. i
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Cellular ‘battery’ is new
source of stroke defence

GENE hunters looking for the

causes of strokes and other common
diseases may havebeen looking in
thewrong place. It seemsthat
common mutationsin the DNA of
mitochondria, tiny structures that
formthe energy powerhouses of
cells, may protect people against
strokes, and play arole in Parkinson's
and other complex diseases.

Until now mitochondrial DNA has
only beenassociated with a few, rare
disorders: catastrophic mutations can
cause diseases suchas MELAS, which
results in muscle weaknessand
seizures. Butrecent studies have
hinted that less problematic - but far
more common - mitochondrial
mutationsmight also be implicated
in diseases with no obvious link to

ancestry - decreases the risk of
stroke by 50 per cent compared with
the other haplogroups. This makes it
oneofthebest predictorsof stroke
riskidentified so far - on a par with
aggressively lowering blood pressure
(The Lancet Neurology, DOI: 10.1016/
S1474-4422(10)70083-1).
Belonging to the other
haplogroups did not alter the risk of
stroke and haplogroupK's protective
effectdidn't extend to heart disease.

energy demand, including strokes.

Mitochondrial DNA varies from
person to person, but humans can
generally be divided into broad
“haplogroups” on the basis of the
combinations of mutations they
possess. Patrick Chinnery at the
University of Newcastle, UK, and his
colleagues assigned haplogroups to
950 people who'd had strokes, 340
people with heart disease symptoms,
and 2939 healthyvolunteers, all of
whom live in Oxfordshire, UK.

They found thatamongthose
people who'd had strokes, half as
many belongedtohaplogroup”K”
aswould be expected in the general
population. The researchers conclude
thatK - whichaccountsforaround
9 per centof people of European

"This could explain why
genome-wide association
studies havefailed to
identifynewstroke genes”

The result could help explain why
genome-wide association studies -
whichonly lookatnuclear DNA - have
so far failed to identify new genes
associatedwith stroke, says
Chinnery. "Our findings indicate the
importance of mitochondrial DNA

asageneticrisk factor,” he adds.

Itisnotclearhow mitochondrial
mutations offer stroke protection but
Chinnery speculates thatthose found
in haplogroup Kmight produce fewer
reactive oxygen species, which are
known to contribute to the blood
vesseldamage thatleads to strokes.

The nextstep is to examine
whether different groupswithin
haplogroup K are better protected
against strokes than others, and to
work out what the protective
mechanismis.

Other recent studies suggest
a link between specific mitochondrial
haplogroups and other complex
disorders, including diabetes,
Parkinson’s and Alzheimer's, and
the rate at which people with HIV
develop AIDS. Some haveeven linked
a haplogroup particularly prevalent
among centenarians to longevity
(PLoSOne, DOI:10.1371/journal.
pone.0006423). LindaGeddes B
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Energy drinks give your
muscles an instant boost

IF YOU spit out an energy drink after taking a sip, it could
stillboostyour strength. This pre-digestive effect is
immediate and seems due to anewly discovered neural
pathway that links taste buds to muscles.

Nicholas Gant at the University of Auckland in New
Zealand previously showed that mouth-rinsing and
then spitting out a carbohydrate solution immediately
improved performance at sprinting and cycling - even
though it takes at least 10 minutes for carbohydrates
tobedigestedandutilised by muscles.

This time, Gant's team had 16 participants tire out their

Fetuses have their ownimmunity

FETUSES aren't as defenceless as

biceps by flexing them for 11 minutes before rinsing
their mouthswitheithera carbohydrate drink ora
non-calorific, taste-matched one. One second after
rinsing, the team applied transcranial magnetic
stimulation to the participants’scalps, which aided
the detection of activity in the motor cortex, abrain
areaknown to send signalsto biceps.

The team found thatthe volunteers who swilled
with carbohydrates were able to flex with more force
immediately afterwards, and had a 30 per cent stronger
neural response comparedwith those given placebo.Gant
saysit'slikely thattaste receptors detect carbohydrates,
resulting in a signal to fatigued muscles”thathelpis on
theway" so theycontinue working hard(Brain Research,
DOI:10.1016/jbrainres.2010.04.004).

teamfound that the number of
gamma delta T-cells was higher
in the CMV-infected babies, and

they seem—they may bearmedto
fight off viruseslong beforebirth.
It was thought that fetal
immune cells were too immature
tobe useful and that fetusesand
newbornsrelied onantibodies
provided by their mothers.Now
David Vermijlen at the Institute
for Medical Immunology in
Brussels, Belgium, and his
colleagues haveshown that
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fetuses just 21weeksold may be
capable of fending off infections
using theirownimmune cells.
This couldlead to new vaccines
for newborns and unborn babies.

Vermijlen’s team analysed cord
blood from 19 newborns infected
with cytomegalovirus (CMV)-
which can cause serious
symptoms ininfected infants and
give fetuses brain damage—and
22 uninfected newborns.The

thata greater proportion of these
immune cellswereactivated.
When the team compared the
types of immune cellsactivated
in the fetuswith those in the
mother, there were clear
differences, suggesting that
fetuses generate an independent
immuneresponse to CMV {Journal
of Experimental Medicine, DOL:
10.1084/jem.20090348).

Cosmicrays may
'sterilise’ galaxies

WHERE areall the missing
galaxies that should be orbiting
the Milky Way? Cosmic rays may
have “sterilised” them so that
they cannot form new stars and
soare now toodim to see.

Standard theories of dark
matter and galactic evolution
predict that a few thousand dwarf
galaxies should be spiralling
around our galaxy, but a mere
35havebeen found. Many are very
faint, though, suggesting others
might not be missing but instead
are unseen blobs of dark matter.

Now, Markus Wadepuhl and
Volker Springel of the Max Planck
Institute for Astrophysics in
Garching, Germany, say cosmic
rays from sparse supernovae
inside these small galaxies pelt the
surrounding gas, which then has
trouble collapsinginto starsdue
to therays’high energies. Their
computersimulations of galaxy
formation are the most detailed
yet (arxiv.org/abs/1004.3217).

Look for Mars life
with laughing gas

TRACEamounts of laughing
gas, or nitrous oxide, in Mars’s
atmosphere could aid the search
forlife on the Red Planet.

Mandy Joye of the University
of Georgia in Athens, US, and
colleagues found that the nitrite-
richwaterofhypersaline Don
Juan pond in Antarctica reacts
with minerals involcanicrock
to produce nitrous oxide (Nature
Geoscience,DOI: 10.1038/ngeo847).

Joye speculates that a similar
reactioncould produce the gason
Mars. Since the reaction produces
nitrous oxide with a specific
isotopic signature, Joye says:
“This could be an easy way to
‘sniff’around the surface of Mars
looking for pockets of subsurface
brine that might be hotspots for
extreme microbial life.”
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It's raining males,
if you're abuffalo

EAT red meatifyouwant a boy
baby, fish and vegetables for a girl...
Myths about how women can
influence the sex of their baby
abound, but for African buffalo,
such effects are more science than
fiction, and the main driver is the
pitter-patter of tiny raindrops.
During wet periods, about 55 per
centofconceptionsare male, but this
fallsto 45 percentindry seasons,
says Pim van Hooft of Wageningen
University in the Netherlands.
He analysed datafrom more than
3000 buffalo culledover20yearsin
South Africa's KrugerNational Park.
Van Hooft found that some males
carrya “sex-ratio distorter” gene
which ensures that more malesare
conceived in the wet season, when
foodisabundant, making the fathers
fitter and their sperm quality higher.
Other would-be fathers carry a
“sex-ratio suppressor” which does
the opposite, producing aslight
boostin female offspring conceived
inthe barren dry season.
Carriersofthe “distorter” gene
mate almost exclusively in the wet
season, while the opposite is true of
the “suppressor” carriers, which
breedlargely in the dry season. The
system ensures that the population
has fitter males: the physique and
high sperm quality of wet-season
fathers are passed on to the more
abundant males of the next
generation, saysvan Hooft.

Killing cancer stem cells is a game of whack-a-mole

TOKILLa tumour, goafter its
neighbours: it seems to be the
tumour-free tissue surrounding
colon tumours that fosters the
cancer’s most pernicious cells.

One theory saysthat tumour
cellscanbedivided into two
types: ordinary ones and cancer
stemcells,whichcandivide
indefinitely and goon to form
any kind of tumour cell, driving
the growth of tumours. “Not all
tumour cellsare created equal,”
says Louis Vermeulen, a biologist
at the University of Amsterdam
in the Netherlands. Now

Seven dwarfs killed
off marine life

SEVEN smallundersea
“volcanoes” that once spewed
asphalt into the Pacific Ocean
have been mapped off the coast
of California. They could be the
cause of a prehistoric marine dead
zone thought toexist in thearea.

David Valentine and colleagues
at the University of California,
Santa Barbara, surveyed the sea
floorand discovered the mounds,
thelargestof which rises
20 metres above the seabed,
made from tar. Somewere still
releasing methane. It is the first
time that asphalt “volcanoes”
have been identified in the area.
Valentine says they formed as
sticky hydrocarbons seeped from
the seabed around 40,000 years
ago (Nature Geoscience, DOI:
10.1038/ngeo848).

Methane would also have
been released at a rate that
greatly exceeds today’s output,
with devastating consequences
forthelocal ecosystem. The gas
would have attracted bacteria
that metabolise methane and
deplete oxygen. That fits with
analysis of sea-floor sediments,
which suggests thatadead
zone of around 600 square
kilometres formed here around
40,000yearsago.

Vermeulen’s team has found that
all colon cancer cells may havethe
potential to revert to stem cells
and thatwhethertheydodepends
on theirenvironment.

The teamfoundthat connective-

tissuecells adjacent to colon
cancer stem cells secrete growth
factorsthat activate a molecular
pathway in other cells that is vital
tomaintaining stem-cell-like
qualities. Only cancer cells that
received these growth factors
switched on this pathway, and
only they could seed new tumours
when injected into mice. What's

more, when ordinary colon
cancer cells were implanted near
connective tissue in other mice,
they transformed into cancer
stem cells (Nature Cell Biology,
DOI: 10.1038/ncb2048).

This suggests that treatments
that merely attack cancer stem
cellsmay not be enough —and

couldend uplikeagameof

whack-a-mole. “Maybe you
should attack this process, not its
result,” says Vermeulen. Stopping
cancer stem cellscommunicating
with the neighbouring tissue may
bemore effective.

What type of killer whale was Willy?

AND then there were three: long-held
assumptionsthatall killer whales
belong to the same species have
been blown apart by a DNA analysis
of139orcas. It revealsthat thereare
atleast three separate species.

"These have all radiated fromone
another quite recently, from 150,000
t0700,000 years ago,” says Phillip
Morinofthe Southwest Fisheries
ScienceCenterinLaJolla, California
(Genome Research, DOI:10.1101/
gr.102954.109). The three new
species differ in appearance, hunting
habitsand diet.

Ross Sea killer whalesfromthe

Antarcticareabout two-thirds the size
of most orcas, eat only fish and have
the smallest eye streak of all. Pack-ice
killer whales also live in the Antarctic
buthave the largest eye patch and
huntseals.Botharegreyerthanthe
north-east Pacific transient killer
whalesliving off Alaska, which feed on
marine mammals, including dolphins.

The fact that the species have
such different diets could explain the
difficulties some aquariahavehad
gettingtheir captive orcas to eatfish.
Morin says he has noideawhich
species Willy, of Free Willyfame,
belongedto.
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TECHNOLOGY

Keeping athletes
at peak hydration

TRACK athletesinIreland
preparing for the 2012 Olympics
havebeen testing a device
designed to improve performance
by optimising theirhydration
levels during training.
Dehydration causes tiredness
and cramping. Readings taken
after training are unreliable,
so Fernando Benito Lopez of
Dublin City University has
developed adevice that assesses
hydration levelswhileathletes
are training. Anabsorbent pad
strapped to theathlete’s body
draws sweat through a narrow
channelcontaining pH sensors.
Readings sent wirelessly to the
coach reveal the sodium content
of theathlete’ssweat and therefore
theirhydration level. Training can
then be fine-tuned accordingly.
Details will be presented at next
month’s Lab-on-a-Chip European
Congress in Dublin.

milligrams per cubic
metre. The maximum
safe concentration of
volcanic ash, according
to the UK Civil
Aviation Authority

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

Safer repairs for
brain blood vessels

REPAIRING weakened blood
vessels in the brain may soon be
lesshazardousthanks to adevice
that protects damaged areas.

When aweakness develops in
thewall of a blood vessel, the
pressure of the blood can cause
it toballoon out, forming what
is called ananeurysm. At least
2 per cent of people in the UK and
US are thought to have aneurysms
inthebrain, putting them at risk
ofa haemorrhage.

They are treated either by
surgery to clip the baseofthe
aneurysm or by inserting
platinum coils into the cavity.

The coils promote the formation
ofaclot inthecavity to relieve
pressure on the weakened part of
theblood vessel. A metal mesh
tube, or stent, is sometimes used
tobridge the weakened section of
blood vessel and keep the coils in
place. However, there s still a risk
ofthem escaping, with potentially
serious consequences.

Engineer Zhong You and
colleagues at the University of
Oxford havecreated a new flow-
diverting stent with leaf-shaped
sections that unfurl to deflect
blood flow away from weak points.
The devices, which remove the
need for coils, can be individually
tailored for each patient.

The team plans to begin testing
its design in animals thisyear.

“I don't know how this could be weaponisation of space”

Gary Paytonofthe USairforce dismissesconcerns thatthe X-37Bspaceplanelaunched last
week isaweapon, saying it willbe usedforresearch. The craftis like a pilotless, scaled-down
space shuttle butdetailsof its capabilities and first mission are classified (AOL News, 22 April)
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Smartp

10one C

make a

To put computers with brain-like flexibility to work we have to build them
from readily available components like the processor in your pocket

Detter

Paul Marks

[FYOU have a smart phone, you
probably have a slice of Steve
Furber’s brain in your pocket.
By the time youread this, his
1-billion-neuron silicon brain
will be in productionata
microchip plant in Taiwan.

Computer engineershavelong
wanted to copy the compact
power of biological brains. But
the best mimics so far have been
impractical, being simulations
running on supercomputers.

Furber,a computer scientist
at the University ofManchester,
UK, says that if we want to use
computers withevena fraction
ofa brain’s flexibility, we need to
start with affordable, practical,
low-power components.

“We're using bog-standard, off-
the-shelf processors offairly
modest performance,” he says.

Furberwon'’t come close to
copying every property of real
neurons, says Henry Markram,
head of Blue Brain. This is IBM’s
attempt to simulatea brain with
unsurpassed accuracy ona Blue
Gene supercomputer at the Swiss

Institute for Technology, Lausanne.

“It'saworthy aim, but brain-
inspired chips canonly produce
brain-like functions,” he says.
That’sgood enough for Furber,
who wants to start teaching his
brain-like computer about the
world as soon as possible. His first
goal is to teach it how to control a
robotic arm, before working
towards adesign to controla
humanoid. A robot controller
withevena dash of brain-like
properties should be much better

18| NewScientist | 1 May 2010

NIPS

orain

at taskslikeimagerecognition,
navigation and decision-making,
says Furber.

“Robots offera natural, sensory
environment for testing brain-like
computers,” says Furber. “Youcan
instantly tellif it is being useful.”

Called Spinnaker - for Spiking
Neural Network Architecture—the
brain is based on a processor
created in 1987 by Furberand
colleagues at AcornComputersin
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Cambridge, UK, makers of the
seminal BBC Microcomputer.

Although the chip was made
fora follow-up computer that
flopped, the ARMdesignat its
heartlived on,becomingthemost
common “embedded” processor
indeviceslikee-book readersand
smartphones.

Butcoaxingany computerinto
behavinglike abrain istough.
Both real neurons and computer
circuitscommunicate using
electrical signals, but in biology
the “wires” carrying them do not
have fixed roles as in electronics.
The importance ofa particular
neural connection, or synapse,
varies as the network learns by
balancing the influence of the
different signals being received.
This synaptic “weighting” must
be dynamic in a silicon brain, too.

The chips under construction
in Taiwan contain 20 ARM
processorcores, each modelling
1000 neurons. With 20,000

“To coordinate its ‘neurons’
the chip mimics the way
real neurons communicate
using’spikes’in voltage”

neurons per chip, 50,000 chips
willbe needed toreachthe target
of 1billion neurons.

Amemory chip nexttoeach
processor stores the changing
synaptic weights as simple
numbersthat represent the
importanceof a given connection
atany moment. Initially, those
willbe loaded from a PC, but as
the system getsbiggerand
smarter, says Furber, “the only
computer able to compute them
willbe the machine itself”.

Another brain-like behaviour
his chips need to master is to
communicate coordinated
“spikes” of voltage. Acomputer
has no trouble matching the
speed at which individual
neurons spike —about 10 times
per second —but neurons work in
very muchlarger, parallel groups
than silicon logic gates.

Inabrain there is no top-down
control to coordinate theiractions

because the basicnatureof
individual neurons means that
theywork togetherin an
emergent, bottom-up way.

Spinnakercannot mimic that
property, soitreliesona
miniature controller to direct
spike traffic, similar to one of the
routers in the internet’s backbone.
“Wecanrouteto more than
4 billion neurons,” says Furber,
“many more than we need.”

While the Manchester team
await the arrival of their chips,
theyhave built a cut-down
version with just 50 neurons and
have put the prototype through
its pacesin the lab. They have
created a virtual environment in
which the silicon brain controlsa
Pac-Man-like program that learns
tohunt fora virtual doughnut.

“It shows that our four years
designing the system haven't
beenwasted,” saysFurber.He
hopes tohave a 10,000-processor
versionworking later thisyear.

Asthey attempt to coax brain-
like behaviour from phonechips,
othersare working with hardware
which may have greater potential.

The Defense Advanced Research
Projects Agency, the Pentagon’s
researcharm, is funding a project
called Synapse. Wei Lu of the
University of Michiganat Ann
Arbor, isworkingonawayof
providing synaptic weights with
memristors, first made in 2008
(New Scientist,3 May 2008, p 26).

Handily, their most basic
natureisbrain-like: at anyone
moment a memristor’s resistance
depends on the last voltage placed
across it. This rudimentary
“memory” means that simple
networks of memristorsform
weighted connections like those
of neurons. This memory remains
withoutdrawing power, unlike
the memory chips needed in
Spinnaker. “Memristors are pretty
neat,” says Lu.

Their downside is that they are
untested, though. “Synapse is an
extremely ambitious project,”
says Furber.“But ambition is what
drives this field. No one knows the
right way to go.”

INSIGHT

New code blurs the boundary
between your computer and the web

WOULDNT itbe nicetohavejust
one, all-powerful program on your
computer? No cluttered desktop,
justoneicon that opens awindow
capable of any task imaginable.

In fact, you probably use that
omnipotent program often:it's
your web browser. Over the last few
weeks, some of thelargest digital
companiesaround have added their
supporttoanewversion ofthe code
behind the web that will enable
tomorrow's websitestousurp today's
conventionallyinstalled programs.

The technology creating the buzz is
anew version of the HyperText Markup
Language (HTML) used to make all
web pages. Likeits predecessars,
HTML5 will be effectively invisible to
most people, butithas the potential
todramatically change computing.

Advanced web services, suchas
Google's online of fice suite and
Adobe's online version of Photoshop,
already ape conventional software.
Butsuch web applications still don't
feel quite "right’, because current
HTML ring-fences the web from
therestof acomputer.

HTML5 is designed in partto
dissolve that barrier. For example, last
week Google used the still-unfinished
formattoletusersdragfilesintoits
web-mail service as they would
across their computer desktop. The
firmalso plans to use HTML5 to make

Withits iPad, Apple is embracing
HTMLS - the future of web code

its online office suite function offline,
by storing some datalocally and
seamlessly synchronising new changes
when aconnection becomes available.

ThelaunchofApple'siPadhasalso
boosted HTMLS's profile. Eyebrows
were raised when the firm declared
thatits device would never support
Adobe’s Flash plug-in, widely used to
deliver online video. But suggestions
that this would preventiPad users
fromfully experiencing the web are
looking shaky. Apple has instead
embraced HTMLS5, which can provide
video without the need for third-party
plug-ins like Flash. Many big producers
of web content, including Flickr and
Reuters, are responding to Apple's
move by beginning to serve their
video up inthisway.

The new format should also speed
the development of new kinds of
websites for presenting magazines
and newspapers on tabletcomputers.

Sofar, so good, butthe consortium
of web-programmers and academics
working on HTMLS don'texpectitto
be finished before 2020. With so many
of its features already finding favour
with web producers, though, don't be
surprisedif an all-purpose window
arrives on your desktop sooner
than that. MacGregor Campbell B
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Steer space junk out of
Earth's orbit with a laser

WITH Earth's orbit cluttered with
dead satellites, discarded rocket
boosters and other space junk, ways
to prevent the accumulation of such
debris are desperately needed.

How about using a tractor beamto
simply steer future junk aside, says
space-flight engineer John Sinko of
Nagoya University, Japan.

Sinko'sideais based onan
experimental typeof spacecraft
engine called alaser thruster. Inside
these motors, laser pulses fired into a
mass of solid propellant cause a jet of
material to be released, pushing the
craftin the oppositedirection.

Sinkorealised thatthe laser did
not necessarily havetobe onthe
same craft. “These on-board motors

“A spacecraft could fire
a low-power laser beam
atanothercrafttosteer
it from a distance”

could also be targeted remotely by
lasers for tractor beaming,” he says.
He has designed a series of laser
thrusters that can be activated in this
way. A spacecraft fitted with alaser
would firealow-power beam at a
thruster fitted on another craftto
attract, repel or steer it in another
direction. Pushing a spacecraftaway
isarelatively simple matter, but more
complex designs using mirrorsare

needed to use abeamtotug one
towards the laser (see diagram).

Combining those designs could
allow full controlinanydirection,
says Sinko. He imagines spacecraft
being fitted with remotely operated
thrusters beforelaunch, so thatonce
theyreachthe endoftheirlivesitis
simpletoaltertheirorbitor even
shove them into the atmosphere
toburnup - evenif they havelostall
power (Journal of Propulsion and
Power, DOI: 10.2514/1.46037).

Tractor beams could be fired from
up to 100 kilometresaway, says
Sinko, either from a spacecraft in
orbit or a mirror in space redirecting
abeam fromEarth.

“It'saninterestingidea that could
work in principle,” says Richard
Holdaway, director of space science
technology at the Rutherford
AppletonLaboratory in Didcot, UK.
Keeping alaser beamaccurately
trained on a distant motor would be
achallenge, he adds, “but perhaps
notaninsurmountable one”.

Sinko hopes to test one of his
tractor beams on a 10-kilogram
satellite withinafewyears. He is
notalone intrying to develop such
technology: ateam at the Research
Institute for Complex Testing of
Optoelectronic Devices and Systems
in Sosnovy Bor, Russia, is working on
similarideas. Paul Marks B

Making space in space

Satellites fitted with laser thrusters could be controlled remotely
with low-power lasers to manoeuvre them out of Earth's orbit

PUSHING

THRUST
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Survival of the fittest makes
for more lifelike animations

MONSTERS and aliens that

move more realistically than
everbefore are coming soon to
ascreen near you. It’s all down
toananimation technique first
used to “evolve” the most lifelike
interaction between human
charactersand their surroundings
through trialand error.

NaturalMotion of Oxford, UK,
whose technique was used in the
films Troy and Poseidon, has now
shown that artificial evolutioncan
equally be applied to non-human
body shapes —for instance,
bipedal monsters.

“It'sequivalent to me waking
upinachild’sbodyand being
able to balance and look natural
straight away,” says Torsten Relil,
the firm’s CEO.

State-of-the-art animation
fornon-human filmcharacters
usually involves filming real
actors wearing motion-capture
sensors. Thenartwork ofa
monster, say, is mapped onto
the footage and made tomove
using these sensors as a guide.

Computer games use
this techniquebut it is not
ideal because a number of set
sequences must be applied
inalmostall situations.

The team at NaturalMotion
took adifferent approach. They
began with 100 identical virtual
skeletons, complete with
simulated muscles and motor
nerves.Thentheyattributed
random values to the strength of
connections between key motor
nervesineachindividualand
made them perform a task, such
aswalking.

Those that walked furthest
without falling were labelled
the “most fit” and used to
spawn the next generation.

By running this process over
several generations, they evolved
algorithms capable of generating
natural-looking movement inany
situation, says Reil.

These skills will be on show
in NaturalMotion’s Backbreaker
American football game, which
isdue forrelease in June. Reil’s
teamhavenow applied their
algorithms to radically different
body shapes.

“We canadd additional joints-
we might give a leg two knees,”
says Reil. “And recently I've been
lookingathowa three-legged
stool walks and balances. It makes
you realisewhybiology doesn'’t
goforthreelegs.” ColinBarras M
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OPINION

A sprinkling of doubt

Excess dietary saltis akiller and you should take any evidence to the contrary
with alarge pinch of the stuff, say Franco Cappuccio and Simon Capewell

SALT hiddeninfood kills millions
of peopleworldwide. Reducing
dietary salt is therefore important
for public health; it isalso one of
the cheapest and easiest ways to
save lives. So why are efforts to
cutdietary salt being met with
fierceresistance?

First the facts. Decreasingsalt
intake substantially reducesblood
pressure, thuslowering the risk
of heart attacks and strokes. An
analysisof all the available
evidence, published in2007,
suggested that reducing salt
intake around the world by
15 per cent could prevent almost
9 milliondeathsby2015.That s
on parwith the public health
benefits of reducing cholesterol
and stopping smoking (The
Lancet, vol 370, p 2044).

Other analyses have concluded
that cutting daily salt intake by
5 grams could reduce strokes by
23 per cent and cardiovascular
disease by 14 per cent (BMJ, vol
339, p b4567; Journal of Human
Hypertension, vol 23, p 363).

Thebenefits of salt reduction
may also extend further. Links
have repeatedly been reported
between high salt intake and
chronic kidney damage, stomach
cancer and osteoporosis.

There is no doubt that oursalt
intake is excessive. A typical
British adult consumes roughly
8.6 gramsof'salt per day.
Americans consume even more,
about 10 g, which isalmost twice
the recommended limit in the US.
It isalso over six times what the
body actually needs.

According to US national
dietary guidelines, adults should
eat no more than 6 gof salt a day.
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The World Health Organization
recommends § g. Even thisisin
excess of bodily needs. The
physiological “adequate intake”
foranadultisonly about 1.5 g.

US guidelines are being
updated and the 2010 version is
widely expected torecommend
alowersalt intake. New UK
recommendations, from the
National Institute for Health and
Clinical Excellence, arealso
awaited with interest.

Thisexcessintakeisnota
matter of personal choice. Only
about 15 per cent of the saltin our
diets comesfromourownsalt
shakers; the rest is added to foods
beforetheyare sold. Saltisadded
to make food more palatable, to

increase the water content of
meat products and to increase
thirst. All generate profitforthe
food and drink industry.

This hidden salt means it is
important to read labels and buy
foodsthat are low in salt. That,
however, is not enough. It is fine
for people with the education,
incomeand timetoread and
understand labels and the energy
to modify their behaviour. But
reallifeis rather different for
many of us. Hence the need for
public health interventions.

“Excess intake of salt is not
a personal choice. Most of
thesaltinourdietsisadded
tofood beforeitis sold”

Most people agree that even
in free-market economies,
governments have a duty of care.
This is especially true for children,
whoare particularly vulnerable to
highsaltintake.

This is the ethical justification
forpublichealth interventions in
salt consumption. Governments
legislate to make public spaces
smoke-free, and they mandate
cholera-freedrinking water. They
should also aim to progressively
reduce the salt hidden in food.

Inthe US, the New York City
Health Department is doing
exactly that. It is coordinating
the National Salt Reduction
Initiative, a coalition of cities,
statesand healthorganisations
workingtohelp food
manufacturers and restaurants
voluntarilyreducesalt. Fifteen
state health departmentsare
already signed up. The goal is to
reduce Americans’salt intake by
20 percentoverfive years. An
authoritativeanalysis suggests
thatthismay save tens of
thousands oflives each year
and avoid billions of dollars
in healthcare costs (The New
England Journal of Medicine,
vol 362, p 650).

It can be done. Since 2004,
the UK Food Standards Agency
has been working with the food
industry to reduce salt through
clearer labelling and progressive
reduction of salt so that
consumers neither notice nor
mind. Asa direct result, average
UK salt intake has fallen from 9.5 g
to 86 g perday.

Other countries, notably Japan,
Portugal and Finland, havedone
muchbetter, reducing average
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saltintake by §g or more perday
viaacombination of regulation,
labelling, public educationand
collaboration with industry.

Earlier this month the US
Institute of Medicine
recommended government
intervention to reduce salt intake.
However, the food industry is
fighting abitterrearguard action
against any suchmove. The salt
industry’sannual turnover is
several billion dollarsand it has
no plans todownsize.Thus, in
advance of the new US guidelines,
articles have appeared in The New
York Times and elsewhere
claiming that the evidence for
reducing salt is not clear-cut.

This controversy isfake. The
evidence for salt reduction is clear
and consistent. Most of the
“contradictory research” comes
from averysmallnumberof
scientists, most of whomare
linked to the salt industry.
However, it takes skill to spot
misinformation and subterfuge.
And so the confusion is
successfully promulgated.

It isa familiar story. The
tobacco industry spent decades
denying that smoking caused
fatal diseases. Their very
successful strategies included
accusations of scientific
conspiracies, selective use of
scientific evidence, and paying
scientists to produce evidence
to contradict the public health
expertsand confuse the public.
In general, the food industry
is more ethical, but it is farfrom
squeaky clean.

Lives can be saved by cutting
salt. How many depends on
whether politicians choose to
accept the evidence, or cave in to
industry pressure instead. ®

Franco Cappuccio is director of the
European Centre of Excellence in
Hypertension and Cardio-Metabolic
Research and head of theWorld Health
Organization CollaboratingCentrefor
Nutrition, both based at the University
of Warwick, UK. Simon Capewell is
professor of clinical epidemiology at
the University of Liverpool, UK

One minute with...

erry Zucker

The film director and producer talks about his bid to improve

the way movies portray science

Howwell do you think movies have
represented science?

I think itis a mixed bag. Sometimes ithas been
great, sometimes | cringe. In some ways
Hollywood has done science a real disservice,
since the scientistis frequently played as a crazed
megalomaniac outto create life atanycost. Then
youhaveamovielike The Core, whichwas full of
science babble. On the other hand you have The
X-Files, inwhich one of the lead charactersisa
female scientist, as a result of which more women
started choosing science as a career.

You founded the Science and Entertainment
Exchange in 2008. What's the idea behind it?
It came out of a conversation with the president
of the National Academy of Sciences, who wanted
to seeif we could use our ties with Hollywood

to communicate more and better information
aboutscience. The NAS thought the bestway to
get the word out was through documentaries, but
that would be ineffective unless you're Michael
Moore, We thought it would be better if we could
actasa resource for the movie community, to
interest themin science and help them with
science-related issues.

How do film-makers use your organisation?
If someone wantsto know the facts, we can
connect them to the people who can tell them.
It's also a brainstorming resource. We hold

small gatheringsof entertainmentpeopleand
scientists, such as physicist Brian Greene and
neurologist Stanley Prusiner, to explore ideas.
For example, if you're working on a science fiction
scriptabout sending astronauts to another galaxy,
scientists can provide more interesting theories
about how it might be done than screenwriters.

What are your aims?

We're looking to cultivate an appreciation and
alove of science. There are plenty of medical
dramasthathavedoctors onsetforaccuracy -
they stretch the limi® quite a bit, but they make
people watch the shows and they make medicine
seem like a good profession. In asense we want

PROFILE

Jerry Zucker'sfilmsinclude Airplanefand
Ghost. With his wife he started the Science
and Entertainment Exchange, which recently
worked on fronMan &, out this week.

todo the same with science. Itisa little harder,
as science is about solving problems rather than
fast-paced action. But the more we can getthe
entertainment community fascinated by science,
the more we'll get positive messages about
science outthere.

Which movies have you helped out with?
Thisyear we've helped with lron Man 2and Tron
Legacy, the sequel to the 1982 sci-fi film Tran.
We're working on others, such as a script being
developedbyRoland Emmerich, who wrote The
Oay After Tomorrow, which has a strong genetics
and bioweapons focus.

Are there any similarities between what
scientists and film-makers do?

They're both creative, require a certain imagination
and both are problem-solving enterprises. When
youTe writing a screenplayyouhavetofigure out
how all the piecesare going to fit together. In
general I have noticed that scientists and film-
makers hitit off, They're fascinated by one another.
Interview by Michael Bond
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OPINION LETTERS

The affairs of tides

From Peter Fraenkel,
Marine Current Turbines
Hans van Haren correctly points
out that tidal flow isnot likely
to meet all our energy needs,
but his suggestion that it is
therefore not worth trying to
exploitthisenergysourceis
wrong (3 April, p20).
No single resource can ever
provide all our energy. “Only”
20 per cent of our electricity
needs would be a very substantial
contribution to replacing fossil
fuel, equivalent to the world’s
installed hydroelectric capacity.
He isalso wrong when he says
thereare only 20 suitable sites
for extracting tidal stream energy
around theworld. Thereare more
than that number of sites around
the UK alone.
Wehavetheworld’sfirst
commercial-scale tidal turbine
in Strangford narrows in
Northern Ireland. It is subject
toa pioneering independent
environmental impact
monitoring programme, and
the operatinglicence specifies
that it will be shut down if
it causes any significant
environmental damage. Killing

fish would clearly be within
that category.

Perhaps van Haren could
explain inwhat ways extracting
a fraction of the energy ina tide
race usingslowly rotating turbine
rotors can cause environmental
damage. No explanation is needed
of why failure todevelopclean
sourcesof energy will cause
disastrous environmental
damage-furtheracidification
ofthe sea in particular.
Bristol, UK

Green economists

From John Maddison

Your catalogue of efforts to reduce
the wholesale rape and pillage

of our precious planet was
fascinating (13March, p 34).
However, you make no mention
ofthe motivation behind these
disparate initiatives and Iwould
loveto know more.

Economists traditionally insist
that effects on the planet are
“externalities”, which is tosay
that they will be ignored by
business unlesstheyare
incorporated into prices via taxes.
Could it be that economists have
got yet another thing wildly

Enigma Number 1593

Three squares

ADRIAN SOMERFIELD

On three identical square cards
lwrote 3 x 3 magic squares (where
the sums of each row, column and
major diagonal are equal) using the
numbers 1to9on the first, 101018
onthe second and 19t0 27 onthe
third. | formed themintoasandwich

in some arder. | then found that|
could push apin through the cards
S0 thatit passed through three
multiples of three. Furthermore,
writing the three numbers in order
along the pin gave afive-figure
perfect square. One number on
the middle card was sandwiched
between twoperfectsquareson
the other cards. Which number?

WIN £15 will be awarded to the sender of the first correct

answer opened on Wednesday 2 June. The Editor's decision is final.
Pleasesendentries toEnigma 1593, New Scientist, Lacon House,

84 Theobald's Road, London WCIX 8NS, or to enigma@newscientist.com

(please include your postal address).

Answerto 1587 Deja vu; The numberis 9
The winner Dean Witter Ill of Woodside, California, US
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wrong, and if' so,what are
the driving forces of these
endeavours?

Mansfield Woodhouse,
Nottinghamshire, UK

After the flood

From Mike Waghorne

Your interview with Joel Morgan,
environment minister of the
Seychelles, helped me understand
something that had been puzzling
me about the Copenhagen climate
changesummit last December
(27March, p25). Whywere Tuvalu
and other small, low-lying island
states treated with such hostility
by the big playerswhen they
insisted on strong, binding
measuresagainst their countries
disappearing?

If these island states whollyor
partially disappear, then the
hundreds of thousands of square
kilometres of exclusive economic
zonesaround their myriad islands
willalsodisappear. Where these
countries used to be,hugeareas
of shallow oceanwould become
freelyexploitable for seabed
minerals. All their fishing
grounds would also be available.

Itwon't be other small island
states that exploit these new
opportunities, but we know who
can and will.

Esquibien, Finistére, France

Road rationality

FromJohn Hastings

Nic Fleming’s article on semi-
autonomous vehicles was far
more rational than most of us
arewhen it comes to our cars

(3April, p34).

Presumably a semi-
autonomous vehiclewould be
programmed to keep to the legal
speed limit. But how many of us
want todo that consistently?
Thosewho oppose speed cameras
onirrational grounds will surely
be just as irrational when it comes
toautomated speed control.

And do drivers really want to

travelin convoy? Thereare clearly
some drivers who simply want to
be ahead ofthe vehicle in front,
and will dowhatever it takes to
getthere.

Inall this technical
development, what psychological
studieshave been carried out
by the car-makers to determine
the acceptability of automated
systems? And howwill motorists
be persuaded to adopt them?
Whittlesey, Cambridgeshire, UK

From Peter Wicks
[was surprised to be reminded of
a Beezercomic from the 1960s by
Nic Fleming's article on driverless
cars.Ina story called “The Year
of Bedlam”, adriverwould
habitually take his car under
manual controlfromhishouse
downtotheroad,wherehe
handed over control to a series
of beacons alongside the road.
Therewas no fail-safe written
into thesystem, though, sowhen
the electricswentdown it failed,
resulting in urban carnage and
devastation.

One hopes developers of hands-
offdriving systems will take note.
Bulford, Wiltshire, UK

Cause or correlation?

From Mark Nelson

Jared Diamond and James

Robinsonargue that “natural

experimentsare not inferior,

second-class science” (27 March,

p 28). [disagree: natural

experiments are not experiments

at all but observational studies.
Inthe case of the historical
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epidemiological study discussed,
JohnSnow thought the cholera
outbreak in London wasduetoa
water-borne disease. To find out,
he compared the health of people
whodrank water from the well
closest to the cholera outbreak
with that of men whoworked at
the brewery, and who drank only
beer. He turned out to be right, but
that does not mean it was these
observationsthat clinched it.

There are many possible
explanationsfordifferences inthe
disease rates in the two groups. For
example, the brewery employees
wereall male and had different
socio-economic status (through
employment, alcohol intake and
so on) to the population who
drank from the well.

In medicine there are
numerous examples of
observational studies giving the
wrong answer. For instance,
observational studies repeatedly
showed cardioprotection for
women on hormone replacement
therapy.Controlled trials have
since shown this to be false, and
thatthereisactually a small
adversecardiac risk.

Hobart, Tasmania, Australia

Fat offset

From Robert Bryan

Peter Aldhous reports that test
subjects who make green choices
subsequentlyexhibitagreater
tendency tolieand that people
whoimprovetheir homes’ energy
efficiency thereafter use their
heating more (27 March, p11).

Is thisageneralfacet ofhuman
nature that also exhibits itself
indietary choices? Does ordering
askinny latte result ina greater
propensity to buy a slice of cake
oradoughnut?

The prevalenceoflow-fat
products could, therefore, cause
weight gain, by givingonea
licence to indulge in a fatty treat.
Idoubt that thefatin milkhasa
significant effect ona person’s
waistline, but I'm pretty sure
cakes and doughnuts do.
Nicholls, ACT, Australia

Anty literature

FromKaren Tansley

E.O. Wilson says, of his new
novel Anthill: “This is the first
time anyone has written about
the livesof ants from their point
of view” (10 April, p 38).

Wilson seemsunfamiliarwith
theworks oftheFrenchscience-
fiction writer, Bernard Werber.
In the1990s, Werberwrote the
trilogy Les Fourmis(The Ants),
about thelives ofantsfrom their
point of view. His bookshave
been translated into 30 languages,
including English.

Issaquah, Washington, UK

Accidental origins

From Tim Walshaw

Bob Holmes reports on
evolutionary biologist Mark
Pagel’s theory that speciation is
best explained asa consequence
of single accidental events rather
than by the gradual changes
caused by natural selection

(13 March, p 30).

This resonateswith Nassim
Taleb’s suggestion in his book
TheBlack Swan: The impact of
the highly improbable (reviewed
7 April 2007, p 52) that the
structure of modern society is due
tothe impact of sudden extreme
events, from the cause of the first
world war to the creation of the
internet. Talebalsosuggeststhat
the Gaussiannormal curve, the

recognisable bell-shaped graph
used to represent normal
distribution, should be replaced
by fractal representations that
work on the basis of powerlaw
distributions of events,whichisa
far better statistical measure for
both science and economics.
Canberra, ACT, Australia

Key to safety

FromIan Duguid
Nic Fleming'sarticle on the
safety issues arising fromthe
increasing computerisation of
cars (27 March, p 20) put me in
mind of a safety solution based
ona close call I once had.

Drivingat about 80kilometres
per hour in a snowstorm, I became
suddenly aware that the throttle
pedal was nolongerworking
and [couldn’t slowdown. My
optionswere toforce the gear
lever into neutral, which would
cause the enginetoover-revand
perhaps disintegrate, toattempt
tousethe brakes(ifthey were
working) to stall the car, or to
switchofftheignition.

I chose the last option, and
managed to coast thecartoa
halt on the hard shoulder, where
Idiscovered that snow had packed
itself behind the throttle lever,
preventing it from closing.

Clearly, any of my options
would be preferable to the
high-speed crashes mentioned
inyour article. It seems to me
that a hard-wired ignition switch
is the cheapest and most practical
fail-safe for cars that increasingly
rely on complicated computer
hardware and software.
Worthing, West Sussex, UK

Plant adead donkey

From Sam Little

[ was pleased upon reading

Linda Geddes's piece on changes
invegetation around animal
graves (10 April, p18) to see
another example of folklore being
vindicated by science. In the part
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of rural Somerset in the UK where
[ grew up, nobody would dream
of planting an asparagus patch
without firstinserting a dead
donkey into the underlying soil.
The patience shown in waiting
forthelong-lived animal todie,
along with the determination
required todigaholelarge
enough to park adonkey in, was
unfailingly rewarded with much
improved yields.

Presumably, these flourishing
fieldswould be observable
from the air with theright
spectroscopicKkit.
Hale, Cheshire, UK

For therecord

B RNA-based viruses replicate in the
host cell's cytoplasm. The mimivirus,
on which we reported, joinsthe
poxvirusesas the only DNA-based
viruses to do so (10 April, p10).

B Theresearchwe reported inour
article on carnivorous plantsand
heavy metalswascarried out by

lain Green and Christopher Moody
(1o April,p7).

B Steve Haake is asports scientist
at Sheffield Hallam University, UK
(3April, p15).

Letters should be sent to:

Letters to the Editor, New Scientist,

84 Theobald's Road, London WCIX 8NS
Fax +44(0)2076111280

Email: letters@newscientist.com

Include your full postal address and telephone
number, and a reference (issue, pagenumber, title)
toarticles. Wereserve the right to edit letters.
Reed Business Information reserves the rightto
use any submissionssent to the letters column of
New Scientist magazine, in any other format.
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OPINION INTERVIEW

The cooperative wrestler

Austrian economist Ernst Fehr tells Mark Buchanan why global economics could
benefit from a touch of compassion and why a good wrestler never gives up

FROM outside economist Ernst Fehr’s office
at the University of Zurich in Switzerland
youwould have noideathathehad been
tipped towin a Nobel economics prize.
Forone thing, the name on the door looks
asifit hasbeendashed offon the cheapest
of departmental printers.

But Fehr himself seemstofit the bill.
Smiling broadly, heextendsahand, eager
to talk about his experiences, whether
favourable, amusing or confounding.
[ronically, he says, it was one of the latter
thatled to his current success. In reality,
it all started with failure.

Twenty yearsago, Fehr had a seemingly
sensible idea —that a deep-seated human
preference for fairness might play an
important role in economics. He thought
it might explainwhy companies—evenin
countrieswithouta minimumwage-don’t
offer jobs payingwagesfarbelow the
standard, despite research showing plenty of
unemployed people would willingly take the
work. It doesn’t happen, he suggested, because
companies know that workers hired at a lower
wage feel they are being cheated, causing
them to grow disgruntled and work less hard.

Fehrwrote a paper on the idea that fairness
matters, which was promptly rejected by every
prestigious economic journal he sent it to on
the grounds that peopleonlycareabouthow
much they get for themselves, not how that
compares to what others might receive. “Most
economists would be deeply unhappy if paid

PROFILE

Ernst Fehr is a professor in microeconomics and
experimental economics and director of the
Institute for Empirical Research in Economics atthe
University of Zurich, Switzerland. He has won many
prizes forhis work on neuroeconomics, including
the “"Swiss Nobel’, the Marcel Benoist prize in 2008
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"Hard-headed
thinking played

lessthanwhat theyconsider to be fair, so
thought I had a convincing answer,” Fehr says.
“But I found out that in theoretical economics,

fairnessjust doesn’t count.” a fundamental

Hovsfever, asa f!;)rmer Austrian‘ na.tional rOI e in th erecent
wrestling champion, Fehr doesn’t give up . . .
easily.Over the past decade, he has pursued economiccrisis...
hisideasonhuman fairness far past their it's abiased way
relevance toemployment, and he is now =
experiencing something of a reversal of of perceiving
fortune. Hiswork is overturning 50 years of the world”

economicwisdom about motivation, showing
that most economists have overlooked one of
the mostimportantfactorsdetermining
economicoutcomes: ourvaluesabout
fairness. “We’ve moved past the doubt stage,”
he says. “Thereare now fewer serious critics.”

At the University of Zurich, Fehrheadsup
the Institute forEmpirical Researchin
Economics. Theinstitute owes muchof'its
reputation to the radical theme of Fehr’swork,
which aims to use lab experiments to provide
an empirical basis for economic theories of
behaviour. It isone part experimental
psychology, one part economics, and one part
searchingtirelessly forever more students
to use as behavioural guinea pigs. “I don’t
think we'll ever run out of students,” Fehr says,
pondering the numbers. “But we dohave to
work hard to find them.”

Thatwasn’t a problem foreconomists of
the past, who eschewed empirical work for
the elegance of pure theory. Traditionally,
economic theory assumes that people care
only about themselves, pursuing their own
self-interest. Even when people cooperate, the
theory goes, thisisreally only pursuing their
own interests by harnessing others’ efforts.
That mayseem cynical, but it isa mainstay of
economicthinkingthathastaken painstaking
research by Fehrand his colleagues to refute.

Suppose, for example, youapproacha
stranger on the street and hand them $20.
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You tell them they can keep the money or give
some to an unknown person. Whatever they
choose to do, they will never meet that person,
nor willanyonelearn of their decision. Will the
stranger keep it all or give some away? If you
think like a “hard-headed” economist, you'll
assume that everyone short ofthe late Mother
Teresawould pocket the lot. But when Fehr
and his colleaguesdid this a few yearsago they
found that a significant proportion of people
gave away close to 50 per cent of the money.

Theseand a host of similar results represent
“the most important work on the human
sense of justice in many decades”, according
to evolutionary biologist Robert Trivers of
Rutgers, the State University of NewJersey in
New Brunswick. Fehrhaswonawardsfor it
around the world. In February of this year, he
gave the prestigious Clarendon lectures in
economics at the University of Oxford.

None of this, apparently, has gonetohis
head, as he gently correctsmyown slightly
mangled interpretations of his work, and

shares his bemusement over the
emotional, sometimes almost
hysterical reaction hiswork
seems to provoke. “Our
latest experience
was just
amazing,”
he says,

referring toa paperhe published in Nature
in January (vol 463, p 356).

In that paper, he and his co-authors showed
that testosterone, despite its reputation asa
promoter of aggressive behaviour, actually
made people more cooperative when playing
economic games. They used female volunteers
since previous studies have indicated that
women are more likely than men to show
behavioural changes if givenverylow doses of
the hormone. “In the end we had six referees.
Some had legitimate points, but one was really
irrational and emotional,” Fehr says. “The
referee suggested that maybe we had done a
more general study and then decided only to
report the effects in women, basically accusing
usofbeingdishonest.”

Such responses, Fehr suspects, arise from a
deep-seated resistance in many people to the
ideathat something as apparently complex
and unique to humansas our social instincts
couldfindarelatively simple basis in chemical
changes inbrain activity. In otherwork, he has
shown that broken promises show up as
enhanced brain activity reflecting emotional
conflict,and do so well before a person actually
makes the final decision to break a promise.

Fehr’s most recent work focuses on so-called
neuroeconomics, which explores the roots of
our social instincts and emotions. That our
precious moral values may ultimately be
biologically based upsets some people, Fehr
admits, but science is science. “I'm quite
happy with whatever I find,” he says. “You
have to accept what the data tell you.”

In the wake of the worst financial crisis in
nearly a century, that may be good advice to
economic science itself. At a conference on
compassion in economics in Zurich last
month, people from the fields of economics,
psychology, philosophy and religion gathered
todiscuss the extent to which the crisis was
enabled and evenamplified by traditional
thinking ineconomics. According to Fehr this
is exactly what has steered usdown the wrong
path. “I think this kind ofthinking played a

fundamental role in the recent crisis,” he
says, “as this notion that people are strictly
self-interested has been the dominant
mindset for decades. Almost everyone in
business, finance or government studies
some economics along thewayand this is
what they think isthenorm.It’sa biased
way of perceivingthe world.”

The paradox is that it's the economists’
supposedly “hard-headed” thinking that
hasturned out to be profoundly naive.
Getting that message out isnow one of
Fehr’s most urgent aims. M
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N ANideal world, elections should be two

things: free and fair. Every adult, withafew

sensible exceptions, should be able to vote
foracandidate of their choice, and each single
vote should be worth the same.

Ensuring a free voteisa matter for thelaw.
Makingelections fairis more a matter for
mathematicians. They have been studying
voting systems for hundreds ofyears, looking
for sources ofbias that distort the value of
individualvotes,and waysto avoid them.
Along theway, they have turned up many
paradoxes and surprises. What theyhave not



done is come up with the answer. With
good reason: it probably doesn’t exist.

Themany democraticelectoral systems in
use around the world attempt to strike a
balance between mathematical fairness and
political considerations such as accountability
and the need forstrong, stable government.
Take or “plurality” voting,
which used for national elections in the US,
Canada, India—and the UK,whichgoestothe
polls nextweek. Its principle is simple: each
electoraldivision electsone representative,
the candidate who gained the most votes.

This system scores well on stability and
accountability, but in terms of mathematical
fairnessit isa dud. Votesforanyoneother than
the winning candidate are disregarded. If
more than two parties with substantial
support contest a constituency, as is typical in
Canada,Indiaand the UK, a candidate does not
have to get anything like 50 percent of the
votes to win, so a majority of votes are “lost”.

Dividing a nation or city into bite-sized
chunks foran election is itselfa fraught
business (see “Borderline case”, right) that
invites other distortions, too. A party can win
outright by being only marginally ahead of its
competitors in most electoral divisions. In the
UK general election in 2005, the ruling Labour
party won S5 per cent of the seats on just 35 per
cent ofthe total votes. Ifa candidate or party is
slightly ahead in a bare majority of electoral
divisions but alongway behind in others, they
can win even if a competitor gets more votes
overall-ashappened most notoriously in

recent history in the US presidential election
of2000, when George W. Bush narrowly
defeated Al Gore.
The anomalies of a plurality voting
system can be more subtle, though, as
mathematician Donald Saariatthe
University of California, Irvine,
showed. Suppose 15 people are
asked to rank their liking for
milk (M), beer (B), or wine (W).
Six rank them M-W-B, five
B-W-M, and four W-B-M. In
apluralitysystemwhere
only first preferences
count, the outcome is simple:
milk wins with 40 percentofthevote,
followed by beer, with wine trailing in last.

Sodovotersactually prefer milk? Not a bit
of it. Nine voters prefer beerto milk, and nine
preferwine to milk—clear majorities in both
cases. Meanwhile, 10 people preferwine to
beer. By pairing off all these preferences, we
see the truly preferred order to be W-B-M—-the
exact reverse of what the voting system

produced. Infact Saari showed that givena set
of voter preferences you can design a system
that produces any result youdesire.

In the example above, simple plurality
voting produced an anomalous outcome
because the alcohol drinkers stuck together:
wineand beer drinkers both nominated the
otheras their second preference and gave milk
abig thumbs-down. Similar things happen in
politicswhen two parties appeal to the same
kind of voters, splitting their votes between
them and allowing a third party unpopular
with the majority towin the election.

Canweavoid that kind of unfairness while
keeping the advantages of a
system? Only to an extent. One possibility isa
second “run-off” election between the two
top-ranked candidates, ashappensin France
and in many presidential elections elsewhere.
But there is no guarantee that the two
candidates with the widest potential support
even make the run-off. In the 2002 French
presidential election, for example, so many
left-wing candidates stood in the first round
that all of them were eliminated, leaving two
right-wing candidates, Jacques Chirac and
Jean-Marie Le Pen, to contest the run-off.

Order, order

Another strategy allows voters to place
candidates in order of preference, withai,2,3
and so on. After the first-preference votes have
been counted, the candidate with the lowest
score is eliminated and the votes reapportioned
to the next-choice candidates on those ballot
papers. This process goes on until one
candidate has the support of over 50 percent
of the voters. This system, called the instant
run-off or alternative or preferential vote, is
used in elections to the Australian House of
Representatives, aswell as in several US cities.
It hasalso been suggested for the UK.
Preferential voting comescloser to being
fair than plurality voting, but it does not
eliminate ordering paradoxes. The Marquis de
Condorcet, a French mathematician, noted
this as early as 1785. Suppose wehave three
candidates, A, B and C, and three voters who
rank them A-B-C, B-C-A and C-A-B. Voters
preferAtoBby2 to1.But B is preferred to C
and C preferred to A by the same margin of 2 to
1. Toquote the Dodo in Alice in Wonderland:
“Everybody has won and all must have prizes.”
One type of voting systemavoidssuch
circular paradoxesentirely: proportional
representation. Herea party isawarded a
number of parliamentary seats in direct
proportion to the number of people who >

BORDERLINE CASE

In first-past-the-post or “plurality”
systems, borders matter. To ensure that
eachvotehas roughly the same weight,
each constituency should have roughly the
same number of voters. Threading
boundaries betweenand through centres
of population on the pretextof ensuring
fairnessisalsoa great way tocheatforyour
own benefit - a practiceknownas
gerrymandering, after a19th-century
governor of Massachusetts, Elbridge Gerry,
who created an electoral division whose
shape reminded a local newspaper editor of
asalamander.

Suppose acity controlled by the Liberal
Republican (LR) party has avoting
population of 300,000 divided into three
constituencies. Polls showthatat the next
election LR is heading for defeat - 400,000
people intend tovote forit butthe 500,000
others will opt for the Democratic
Conservative (DC) party. If the boundaries
were to keep the proportions the same,
each constituency would contain roughly
130,000 LRvoters and170,000DCvoters,
and DCwould take all three seats - the
usual inequity of a plurality voting system.

In reality, votersinclined tovote for one
party or the other will probably clump
togetherinthe same neighbourhoods of
the city, so LR might well retain one seat.
However, it could be all too easy for LR to
redraw the boundaries to reverse the result
and secureitself amajority - as the
following two dividing strategies show.

Each square represents 100,000 voters

M Liberal Republicans (LR): Total votes 400,000
[ ] Democratic Conservatives (DC): Total votes 500,000

SCENARIO 1
Constituency 1.
LR 100,000, DC200,000
Constituency 2:
LR 200,000, DC100,000
Constituency 3:
LR100,000,DC200,000

LR1SEAT, DC2 SEATS - DCwins

SCENARIO 2

Constituency 1 (left):
LR 200,000, DC100,000

Constituency 2 (top):
LR novotes, DC 300,000

Constituency 3 (bottom):
LR 200,000, DC 100,000

LR2SEATS,DC1 SEAT - LRwins
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PROPORTIONAL PARADOX

Astate can lose representationif the number of seats ina

national parliament increases, even if its population stays the same

Number of seats = 4

(4,0,0) (3,1,0)

Although elections tothe US House of
Representatives use afirst-past-the-postvoting
system, the constitution requires that seats be
“apportioned among the several states according
totheirrespective numbers” - thatis, divvied up
proportionally. In1880, thechief clerk of the US
Census Bureau, Charles Seaton, discovered that
Alabamawould get eight seatsina 299-seat
House, but only seven in a 300-seat House.

This “Alabama paradox” was caused by an
algorithmknown as the largest remainder
method, which was used to round the number
of seatsa statewould receiveunder strict
proportionality to a whole number.

Suppose for simplicity’s sake thata nation of
39 million voters has a parliament with four
seats- giving a quota of 9.75 millionvoters per
seat. The seats must, however, be shared among
three states, Alabaska, Bolorado and Carofornia,
withvoting populationsof21,13 and 5million,
respectively. Dividing these numbers by the quota
gives each state's fair proportion of seats.
Rounded down to aninteger, this numberof seats
is given to the states. Any seats left over go to the
state or stateswith the highest remainders.

Find the hexagon
inwhich the lines
corresponding to
the three states’
populations
intersect

The numbers (A.B.C) atthe middle of
the hexagon tell you the number of
seats allocated to the three states by
the largest remainder method

Alabaska Bolorado Carofornia
Fairproportion 2.15 133 051
Rounded-down 2 1 0
integer
Remainder 0.15 033 051
Extra seats 0 0 1
Total seats 2 1 1

The rounded-down integers allocate three seats.
The fourth goes to Carofornia, the state with the
largest remainder.

Suppose now the humber of seats increases from
four tofive. The quota is 39 million divided by 5, or
7.8 million, and so our table becomes:

Alabaska Bolorado Carofornia

Fair proportion 2.69 167 0.64
Rounded-down 2 1 0
integer

Remainder 0.69 0.67 0.64
Extra seats 1 1 0
Total seats 3 2 0

The rounded-down integers account for three
seats asbefore. The two spare go to Alabaskaand

Number of seats = 5

Bolorado, which have the two largestremainders,
and Carofornia losesiits only seat. (The US
Constitution stipulates that each state must have
atleast one representative, which would protect
Carofornia in this case - the size of the House
wouldhaveto beincreased by one seat.)

The precise conditions that lead to the Alabama
paradox are mathematically complex. For three
states they can be portrayed graphically, as above.
The left-hand diagram shows the populations (as a
fraction of the country's total) and fair proportions
of threestatesinthecaseof four seats; the
right-hand side superimposes thediagramforfive
seats. The Alabama paradox occurs for the shaded
population combinations: our example liesinthe
leftmost orange-shaded region.

Suchquirksmean that seats in proportional
systems are now generally apportioned using
algorithmsknownasdivisor methods. These work
by dividing voting populations by a common factor
sothat when the fair proportionsarerounded to a
whole number they add up to the number of
available seats. But this method is not foolproof: it
sometimes gives a constituency more seats than
the whole number closest to its fair proportion.
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POWERIN THEBALANCE

One criticism of proportional voting
systems is that they make it less
likelythatone party winsa majority
of the seats available, thus
increasing the power of smaller
parties as “king-makers” who can
swing the balance betweenrival
parties asthey see fit. The same can
happen in a plurality system if the
electoral arithmetic deliversa hung
parliament, inwhich no party hasan
overall majority - as might happenin
the UK afteritselection nextweek.
Where does the power reside in
such situations? One way to quantify
that question is the Banzhaf power
index.First, list all combinations of
parties that could form a majority
coalition, and in all of those
coalitions count how many times a
party is a“swing"” partner that could
destroy the majority if it dropped
out. Dividing this number by the total
number of swing partnersin all
possible majority coalitions givesa

For example, imagine aparliament
of sixseatsin which party A has
three seats, party Bhastwoand
partyChasone. There are three
waysto make acoalitionwitha
majority of at least four votes: AB, AC
and ABC. In the first two instances,
both partners are swing partners. In
the third instance, only Aiis - if either
BorCdropped out, the remaining
coalitionwould still have a majority.
Among the total of five swing
partners in the three coalitions, A
crops up three times and Band C
once each. So A has a power index of
3+5,0r0.6, or 60 per cent - more
than the 50 per cent of the seatsiit
holds - and B and C are each “worth"
just 20 per cent.

In arealistic situation, the
calculationsare moreinvolved. The
diagramon the right shows how the
power shifts dramatically when
there is no majority ina hypothetical
parliament of 650 seats in which five

326 VOTESNEEDEDFORA MAJORITY

party's power index.

voted for it. Such a system is undoubtedly
fairerina mathematical sense than either
plurality or preferential voting, but it has
political drawbacks. It implies large, multi-
representative constituencies; the best shot at
truly proportionalrepresentationcomes with
just one constituency, the system used in
Israel. Butlargeconstituenciesweaken the
link between votersand their representatives.
Candidates are often chosen froma centrally
determined list, so voters havelittle or no
control over who represents them. What's
more, proportional systems tend to produce
coalitions of two or more parties, potentially
leading to unstable and ineffectual
government —although plurality systemsare
not immune to such problems, either (see
“Power in the balance”, above).

Proportional representationhasitsown
mathematical wrinkles. There is no way, for
example, to allocate awhole number of seats
inexact proportion to a larger population.
This can lead to an odd situation in which
increasing the total number of seats available
reduces the representation of an individual
constituency,evenif its population stays the

votingblocs are represented.

same (see “Proportional paradox”, left).

Such imperfectionsled the American
economist Kenneth Arrow tolist in 1963 the
general attributes of anidealised fair voting
system. He suggested that voters should be able
to express a complete set of their preferences;
no singlevotershould beallowed todictatethe
outcome of theelection;ifevery voter prefers
one candidate to another, the final ranking
should reflect that; and if a voter prefersone
candidate to a second, introducing a third
candidate should not reverse that preference.

Allvery sensible. There’s just one problem:
Arrow and others went on to prove that no
conceivable voting system could satisfy all
four conditions. In particular, there will always
be the possibility that one voter, simply by
changing their vote, canchange the overall
preference of the whole electorate.

Sowe are left to make the best of a bad job.
Someless fair systems produce governments
with enough powertoactuallydo things,
though most voters may disapprove; some
fairer systems spread power so thinly that any
attempt at government descends into partisan
infighting. Crunching the numberscan help,

BANZHAF
POWERINDEX (%)

Blueisin control: withits
overall majority, it has no
needtoformacoalition

Orange is the big winner: despite
winning only 8% of the seats, it
has almost a quarter of the power

With the two largest parties
in stalemate, the third gains
equal power, The smallest
parties lose out entirely

The influence of small parties growsina hung parliament evenif their own vote does not

but deciding which is the lesser of thetwoevils
isultimately a matter not for mathematics,
but for human judgement. ®

lan Stewart is based at the University of Warwick in
the UK. His latest book is Professor Stewart's Hoard
of Mathematical Treasures (Profile)

THE UK'S NEXT
PRIME MINISTER

Psychologists Rob Jenkinsand Tony McCarthy
from the University of Glasgow, and Richard
Wiseman of the University of Hertfordshire,
have run a subliminal online experiment with
New Scientist to predict theoutcome ofthe UK
general electionnextweek. And theresultis:

Conservatives 290

Labour247

Were they right? They explain their method -
and its success or failure - in the 15 May issue
of New Scientist.
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Autism has long been defined in terms of its drawbacks.

Now it is time to look at the benefits, arques David Wolman

1he aute
advantage

P 1 ICHELLE Dawson can’t handle crowded
bus journeys, and she struggles to
ordera cup of coffee ina restaurant

because contact with strangers makes her feel

panicky. Yet overthe past few years, Dawson
hasbeen makinga name forherselfasa
researcherat the Riviere-des-Prairieshospital,
part of the University of Montreal in Canada.

Dawson’sfield of research is the cognitive
abilities of people with autism — people such
as herself. She isone of'a cadre of scientists
who say that current definitions of this
condition rely onfindingsthat areoutdated,
if not downright misleading, and that the
nature of autism has been fundamentally
misunderstood for the past 70 years.

Medical textbooks tell us that autism
isa developmental disability diagnosed
by a classic “triad of impairments”: in
communication, imaginationand social
interaction. While the condition varies in
severity, about three-quarters of people with
autism are classed, in the official language of
psychiatrists, as mentally retarded.

Over the past decade or so,a growing
autistic pride movement has been pushing
the idea that people withautismaren’t
disabled, they just think differently to
“neurotypicals”. Now, research by Dawson and
othershas carried this concept a step further.
They say that auties, as some people with
autism call themselves, don’t merely think
differently: in certain ways they think better.
Call it theautie advantage.

How can a group of people whoare
generally seen as disabled actually have
cognitive advantages? For a start, research
ischallenging the original studies that
apparently demonstrated the low IQ of people
with autism. Other studies are revealing the
breadth of their cognitive strengths, ranging

fromattention to detail and sensitivity to
musical pitch to better memory.

More recently, brain imaging is elucidating
what neurological differences might lie
behind these strengths. Entrepreneurshave
even started trying to harness autistic people’s
talents (see “Nice work if you can get it”, page
34). “Scientists working in autism always
reported abilities as anecdotes, but they were
rarely the focus of research,” says Isabelle
Soulieres, a neuropsychologist at Harvard
Medical School in Boston, who works with
Dawson. “Now they're beginning to develop
interest in those strengths to help us
understand autism.”

Thefact that some people with autism
have certain talents ishardly a revelation. Leo
Kanner, the psychiatrist who first described
autism in theearly1940s, noted that some of
his patients had what he termed “islets of
ability”, in areas such as memory, drawing and
puzzles. But Kanner’semphasis, like that of
most peoplesince, was onautism’s drawbacks.

Today it is recognised that autism varies
widely in terms of which traits are present and
how prominently they manifest themselves.
The cause remains mysterious, although
evidence is pointing towards many genes
playinga role, possibly in concert with factors
affecting development in the womb.

Asingle,elegant explanation capturingall
that isdifferent about the autistic mind has so

"Theflip side of

an inability to see

the wood for the
treesis being very, very
good at seeing trees”

far proved elusive, but several ideas have been
put forward that attempt to explain the most
notable traits. Perhaps one of the best known
is the idea that autistic people lack theory of
mind - the understanding that other people
can havedifferent beliefs to yourself, or to
reality. This account would explainwhy many
autistic people do not tell lies and cannot
comprehend those told by others, although
the supporting evidence behind this theory
has come under fire lately.

Verbal cues

Peoplewithautismarealsosaid to have
weak central coherence—the ability to
synthesise an array of information, such as
verbal and gestural cues in conversation. In
otherwords, sometimes they can’t seethe
woodfor the trees.

The idea of the autistic savant, with
prodigious, sometimes jaw-dropping, talents
has takenhold in popularculture. Yet savants
are the exception, not the rule. The usual
figurecited is that about 1in 10 people with
autism havesomekind ofsavant-like ability.
That includes many individuals with esoteric
skills that are of little use in everyday life - like
being able to instantly reckon the day of the
weekforany past or future date.

Therealityis that children with autism
generally takelonger to hit milestonessuch
astalking and becoming toilet-trained, and
asadultscommonly struggle tofitinto
society. Only 15 per cent of autistic adults
havea payingjob in the UK, according to
government figures. The mainstream medical
view of autism is that it representsa form of
developmental brain damage. But what if that
view is missing something?

Thefirstway in which Dawsonchallenged »
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NICEWORKIF YOUCANGETIT

Thorkil Sonne, founder of

the IT firm Specialisternein
Copenhagen, Denmark, has led
private-sector efforts to
capitalise on autistic strengths,
suchas memory and attention
todetail. His company employs
48 people, 38 of whom have
autism.

After receiving training,
employeesworkas IT
consultants toother firms.
Sonne, aformer IT consultant
himself, founded the company
in2004, soon after his son was
diagnosed with autism. “lam
justafather who reacted in
despair by establishinga
company tailored to meet the
working conditions of people

the mainstream view was to address the
association between autism and low IQ.

with autism,” he says.

Specialisterne is no charity,
though. The companyturnsa
healthy profit - £120,000
in 2008 - and branches will
soon open in the UK, Iceland
and Germany. In Chicago, a
non-profit start-up called
Aspiritechisbased on
Sonne’'s model.

Michelle Dawson, an autistic
cognitionresearcher at the
University of Montreal, Canada,
who has the condition herself, is
hopeful that such enterprises
willimprove publicattitudes and
career opportunities for people
with autism. Yet she cautions
against pigeonholing people:
“Askingwhatkind of job is good

In2007, Dawson and Laurent Mottron,

for an autisticis like asking
whatkind of jobisgood for a
woman,” she says.

Sonne saysitis not his
intention to stereotype autistic
people as data-entry drones.
The T connection is because
that's where hisexperiencelay,
buthe'salready ramping up the
operationto catertoindividual
preferences and talents. He
recently established an
education programme for
adolescents with autism, and
hired a musicand art teacher.
Sonne says: “Our ambition is to
work out amodelinwhich
people who struggle with
traditional expectations of social
skills can excel.”

Thorkil Sonne (centre) trains his employees,
most of whom are autistic, for jobs in IT

head of the autismresearch programmeat the
University of Montreal, published a study
showing that anautistic person’s IQ score
depends onwhich kind of test is used. With the
most common test, the Weschsler Intelligence
Scale, three-quarters of people with autism
score70 or lower, whichclassifies them as
mentallyretarded, asdefined by the World
Health Organization’s International
Classification of Diseases. But when the team
administered a different, yet equallyvalid,

IQ test known as the Raven'’s Progressive
Matrices, which places less weight on social
knowledge, most people withautism scored at
a level that lifted them out of this range
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(Psychological Science, vol 18, p 657).

Dawson believes her personal connection to
thisfield ofinquiry gives her unique insights.
Recently, she began wondering if autistic
strengths might already havesurfaced in
research settings, only tobe buried in a
literature dominated by the view of autistic
people as damaged goods. “No one had ever
thought to ask: What cognitive strengths have
been reported in the literature?” she says.

After reviewing thousands of papers and
re-examining the data, Dawsonsaysshe has
found dozens thatincludeempirical evidence
of autistic strengths that are cloaked by a
preoccupation with deficits.

Take, for example, a 2004 study where
autistic and non-autistic people did sentence
comprehension tests whilelying ina brain
scanner (Brain, vol 127, p 1811). The autistic
volunteers showed less synchronicity between
thedifferent language areas of the brain as
they performed thetask. The authors
speculate that this could explain some of
thelanguage problems seen inautism.
Yetaccordingto the results section, the
autistic group did betterat this particular
comprehension task than the control group.
“The researchers use the higher performance
in one area to speculate about deficit
elsewhere,” says Dawson.

Attention to detail

Evidence forautisticadvantagesisalso
coming infromnew studies. One strength
derivesfroman aspect of autism that has long
been seen as one of its chief deficits: weak
central coherence. The flip side of an inability
to see thewood for the trees is being very, very
good at seeing trees.

Psychologists investigate the ability to
aggregate or tease apart information by
showing volunteers drawings of objects such
asahouse, and asking them to identify the
shapes embedded within it, like triangles and
rectangles. Numerous studies have shown
that people with autism can do these tasks
fasterand moreaccurately. And that’snot just
with pictures; autistic peoplealso do it with
music, in tasks such as identifying individual
notes within chords.

MarethadeJonge,a child psychiatrist at the
University Medical Centrein Utrecht, the
Netherlands, who has done such studies,
explains that “weak” in the context of
central coherence doesn’t have to mean
inferior indaily life.“Weakness in integration
is sometimes an asset,” she says. It can be
useful tofilterout external stimuli if youare
writing an email in a noisy coffee shop, for
example, orare searching fora camouflaged
insect ina rainforest. Recasting weak central
coherenceas attention to detail and resistance
to distraction suggests a mode of thought that
could haveadvantages.

Other autistic strengthsare harder to paint
asdisabilities inanyway. Forexample, Pamela
Heaton of Goldsmiths, University of London,
has shown that people withautism havebetter
musical pitch recognition.

Onthevisual side, afewautistic savants
whoare immensely talented artists are well
known, but recent studies suggest superior
visuospatial skills may be more common in



Temple Grandinsays her
autism has contributed
to her achievementsas

alivestockscientist

autismthan previously supposed. Autistic
people are better at three-dimensional
drawing, for example, and tasks such as
assembling designs out of blocks printed with
different patterns (Journal of Autism and
Developmental Disorders, vol 39, p 1039).

Brainscansindicatethat thismaybe
because peoplewithautism recruit more
firepower from the brain’s visual areaswhen
doing such tasks. They mayevenuse their
visual areas for other thought processes.
Mottron’steam found that peoplewith autism
were completing the reasoning tasks in the
Raven’s1Q test by using what is usually
regarded as the visual part of the brain, along
with more typical intelligence networks
(Human Brain Mapping, vol 30, p 4082).

Many researchersnotethatpeoplewith
autism seem hypersensitive tosightsand
sounds.In 2007, based partly on this finding,
Kamila Markram and Henry Markram and
Tania Rinaldi of the Swiss Federal Institute of
Technology in Lausanne set out a theory of
autism dubbed the “intense world syndrome”
(Frontiers in Neuroscience, vol 1, p 77).
Accordingto this, autism is caused by a
hyperactive brain that makes everyday
sensory experiences overwhelming.

One of their planks of evidence isautopsy
findings of structural differences in the brain’s
cortex,or outerlayer. People with autism have
smaller minicolumns - clusters of around 100
neuronsthatsomeresearchersthinkactasthe
brain’s basic processing units—but they also
have more of them. While some have linked
this trait to superior functioning, the
Lausanne team still framed their theory as
explaining autism’s disabilities and deficits.

Mottron’s team has published an alternative
theory of autism that they believe more fully
and accurately incorporatesautistic strengths.

Their “enhanced perceptual function model”
suggests autistic brains are wired differently,
but not necessarily because they are damaged
(fournal of Autism and Developmental
Disorders, vol 36, p27). “These findings open a
new educational perspective on autism that
can be compared to signlanguage for deaf
people,” says Mottron.

While Henry Markram maintains that
autism involves a “core neuropathology”, he
told New Scientist that the intense world idea
and Mottron’stheory are “aligned in most
aspects”. “Of course the brain is different, but
to say whether the brain isdamaged or not
depends on what you mean by damaged.”

What other cognitiveabilities make up the
autisticadvantage? More rational decision-
making seems to be one - peoplewith autism
arelesssusceptible to subjective or emotional

Pros and cons

Many people with autism have cognitive strengths
as well as weaknesses

Musical pitch
recognition

Theory of mind Visuospatial skills
(the understanding (drawing, mentally
thatotherpeoplecan rotating 3D shapes,
hold different beliefs assembling designs
toyourown) outof blocks)

Executive functioning Rational decision

(planning complex making (less susceptible
sequences of action) toemotional factors)

Attention
to detail

factorssuchashowa question isworded
(NewScientist,18 October 2008, p 16). Still,
until the idea of the autie advantage gains
ground, the full range of autistic strengths
will remain unknown.

Yet the idea seems to be taking root. When
speakingat the TED conference in Long Beach,
California, in February, professor of animal
science Temple Grandin, whohas autism, was
cheered after quipping that Silicon Valley
wouldn't exist without the condition. She also
claimed the tech-heavy crowd was probably
stacked with “autism genetics”.

Galling message

Perhapsit will prove impossible todrawall-
encompassing conclusions about the
advantages and disadvantages of a condition
described asa spectrum. Autism includes
brilliant engineers, music prodigies who
can’t unload a dishwasher, maths savants
who can’t speak, and other combinations of
talent and disability.

It is important to note, however, that the
concept ofthe autie advantage has not been
universally welcomed. A number of
researchers, as well as parents of autistic
people,areleeryof too much emphasis on
autisticstrengths. They fear it could lead
society to underestimate some people’s
impairments and the difficulties they face.

That outcomecould threatenfunding for
badly needed social servicesand therapy
programmes. As one researcher whodid not
want tobe identified put it: “Michelle
Dawson’s first-hand experience is valuable.
But her experience doesn’t necessarily map
onto other people’s.”

Fora parent struggling with a child who
cannot feed or use the toilet themselves it
must be galling to hear that the condition may
be advantageous. Yetother parents may be
equallyfedup of hearing uniformly negative
messages about their children’s potential.
Perhapsonly by considering the advantages of
autism as well as its disadvantages can those
affected reap better opportunities in life.

As far as Dawson is concerned, what matters
most isevidence. Last year,at anautism
conference, she presented a posteron her
work.“When peoplelooked at my results, they
said, ‘It’s so good to see something positive!’
Isaid that Idon’t seeitas positive or negative.
Iseeit asaccurate” W

David Wolman is a science writer in Portland, Oregon.
His book Righting the Mother Tongueis available from
HarperCollins/Smithsonian Books
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Nearly every creature in the animal kingdom prefers using one
paw over the other for certain tasks. But why did such an odd
trait ever evolve, asks left-hander Nora Schultz

AVVS

ANDICRAFTS werenever my strong
H point at school. For each project

attempted, I'd struggle with toolsand
techniquesthat didn’t suita left-handerlike
me, whichoftenmade mewonderwhyhumans
arewired to prefer using one sideof the body
over the other. Apart fromafewwristaches,
though, my handedness hasn’t been too much
ofa burden. Contrast this with the bad luck
ofatoad that fails to jump awayfroma snake
approaching fromitsright, just because its
righteyeismuchworseatspotting the danger
than its left. Clearly, suchasymmetry can have
fatal consequences.

All the more perplexing, then, that creatures
across the animal kingdom - including
mammals, birds, fishand invertebrates-
prefer to use one paw, eye or evenantenna for
certain tasks, even though they may then be let
down in crucial situations by their weaker side.

The cause of this trait, called lateralisation,
is fairly simple: one side of the brain, which
generally controls the opposite side of the
body, is more dominant than the other when
processing certain tasks. Why would animal
brains ever have evolved a characteristic that
seems to put them in harm’s way? Armed with
a spate of ingenious cognitive tests, a group
ofanimal psychologists think they've finally
found theanswer, in the shape of some
previously overlooked benefits to a lopsided
brain-body connection.

Not before time. Up until the not-too-
distant past, it had been broadly assumed
thathandedness wasauniquelyhuman trait
that evolved as a by-product of our amazing
capacity forlanguage. “Thisunique skill
depends predominantly on theleft hemisphere,
soeverybody thought language and
lateralisationweretied up,” explains Richard
Andrew of the University of Sussex, UK.
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This notion rapidly fell apart as researchers
starting spotting evidence of lateralisation in
all sorts of animals. Back inthe 1970s, Lesley
Rogers, now at the University of New England
in Armidale, New South Wales, Australia, was
studying memory and learning in chicks. She
had been injecting cycloheximide intothe
chicks’brains to stop them learning how to
spot grainsoffood amongdistracting pebbles,
but found the chemical only worked when
applied to the left hemisphere. That strongly
suggested that the right side of a chick’s brain
played little or noroleinlearningsuch
behaviours —compelling evidence that the
different sides of theanimal’s brain perform
different tasks (Pharmacology, Biochemistry
and Behavior, vol 10, p 679). “Injecting it onthe
right side had absolutely no effect. And that
was the initial discovery oflateralisation in
thechick,at a time when everybody thought
it was unique in humans,” she says.

Similarevidence appeared in songbirds
and ratsaround the same time, and since
then, researchers have built upan impressive
catalogue of animal lateralisation. Sometimes
it'sassimpleasa preference fora single paw or
foot - primates, catsand even parrots fallinto
this category. In other cases, lateralisation
appears in moregeneral patterns of behaviour.

The left side of most vertebrate brains
seems to processand control feeding, for
example. Since the left hemisphere processes
input fromthe right side of the body, that
means animals as diverse asfish, toads and
birdsare morelikely to attack prey or food
items if they view them with their right eye.
Even humpback whales prefer to use the right
side of their jaws to scrape up sand eels from
the ocean floor. Some more exotic recent
examplesofanimal lateralisation include
elephants with marked preferencesforwhich

Like humans, many
primates are either
right orleft-handed

direction they swing their trunk for feeding
or sand spraying, and honeybees whoseright
antenna is more sensitive to odours.

There are no hard-and-fast rules, however.
Many fish,forexample, consistently turn
inthe samedirectionwhenfaced witha
predator, apparently so that they can use
a specific eye and brain hemisphere to deal
with thesituation,butastudyof16 different
species found that the preferred direction
varied between species, no matter how closely
related they were (Laterality, vol s, p 269).
Similarly, parrots can be left-footed, right-
footed orambidextrous. The side preference
can even differ withina species according to



gender: tomcats tend to fish tunaout of a jar
with theirleft paw, whilefemales prefer their
right paw.

Despite such diversity, we can’t rule out the
possibility that lateralisation was passed down
fromasingle commonancestor. Lateralisation
is caused by the way the brain is organised,
with certain regions predisposed to handle
certain aspects of cognition. Generally, only
oneside of the brain will contain the region
that handles a givenaspect of cognition. So
a preference fora particular side therefore
depends on which of these regions are
typically involved in the task. Since there
might be multiple ways of performinga task,

each usingdifferent regions of thebrain, a
preference for one side may justbeasymptom
ofthe chosen cognitive strategy. “Different
individuals or species may be using different
cognitive approaches to deal with similar
problems and this affects which side of the
brain has the upper hand,” says Giorgio
Vallortigaraat the University of Trentoin Italy.
In that case, the brain organisation underlying
lateralisation may still havearisen in early
ancestors, even if specific side preferences
have shifted over the years.

What, then, ultimately determines the
direction and level oflateralisation in an
individual? Genetics will certainly playa >

“Animals as diverse as fish,
toads and birds are more
likely to attack prey viewed
with theirright eye”
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IS YOURPET ASOUTHPAW?

Try these tests to see if your furry,
feathered or scaly friends prefer to
use theirleft or right appendages for
certain tasks - and what this reveals
about their behaviour.

Dogs: See if Fido wags his tail to
his left or right. If he's like most dogs,
furious wagging to the right means
heisrelaxedand ready toapproach
whatever he sees; if he wags to the
lefthe might prefer to withdraw.

Catsand rodents: Give your cat,
rat or hamster a jar with a tasty treat
and see which paw they use to try
and extractit. If your petisacat,
expect toms to use their left paws
and the females to use their right.

Parrots and other dextrous birds:
Thisisan easy one. "Anything they
areinterested in they will pick up
with their dominant foot,” says
Culum Brown at Macquarie
University in Sydney, Australia.
Watch outfor odd combinationsof
lateralised behaviours too. Unlike
most birds which view the objects
they hold with the eye on the same
side, the Australian galah manages
to pull of fa cross-over number, using
the eye on the opposite side.

Fish: Place an unfamiliar object in
the centre of yourfish tank and

record if your fish goaround it
clockwise or anticlockwise,
indicating their eye preference. Be
aware, though that the preferred
eye might change depending on
whether theobjectis disturbing

or attractive andwhetheryourfish
are bold or shy (Animal Behaviour,
vol 74, p 231).

Reptilesand amphibians: Move
afood morsel into your pet's field of
view from either the left or right side
and watch which direction elicits
more or quicker catches. For most
species tested so far, the right side
appears to be the favourite.

Horses: Chances are thatyour
horse hasalready been trained to
be handled from the left side. Recent
research suggests that horses prefer
to use their left eye for assessment
and evaluation of their surroundings
regardless of suchtraining. Yet
horsesare also likely to react more
strongly to alarming sights they see
with the lefteyetoo, which leads
Lesley Rogersand Nicole Austinat
the University of New England in
Armidale, New South Wales, Australia,
to propose that it might be worth
exploring if they should actually
be trained fromthe rightinstead.

part, but environmental factors can havean
impact too. Rogers, for example, has found
that a chick’s bias depends on whether its egg
was exposed to light before hatching —ifthey
are kept in the dark during incubation, neither
hemisphere becomes particularly dominant.

Fortunately, this observation allowed
Rogers to test the possible advantages ofa
brainbiasin2004, by hatching broods with
either strong or weak lateralisation. She had
the notion that a lateralised brain, with each
hemisphere processing input froma different
eye, might help chicks to do two tasks
simultaneously —watchingout for predators
with oneeyewhile searching for food with the
other. Soshestudied the behaviour of the two
groups of chicks presented with a smattering
of grainsamong small pebbles under the
threateningsilhouetteofa fake predator
bird flyingoverhead.

Asexpected, the chicks incubated in
thelight looked for grains mainly with their
righteye,whileusing thelefteyeto check
out the predator. The chicks incubated in the
dark, however, had trouble deciding where to
look.Theyhad no preferred eyefor foraging or
checkingon the predatorand became so
distracted by the challenge of multitasking
that theyactually became less likely to
detect the predator. And their ability to
spot the grain declined over the course
of the experiment (Proceedings of the
Royal Society B, vol 271, p $420).

Parallel processors

Similar results probably hold true for
many other animals. Angelo Bisazza at the
University of Padua in Italy, for example, has
studied goldbelly topminnowswith different
levels of brain lateralisation. With the threat
of a predator looming over them, the strongly
lateralised fish caught tasty brine shrimp
twice as fast asweakly lateralised ones.

Assigningdifferent jobs todifferent
brain halves may be especially advantageous
foranimals such as birds and fish, whose eyes
are placed on the side of their heads so that
there islittle overlap between the two visual
fields. Processing input from each side
separately, with different tasks in mind,
would seem a natural way todistribute
theirresources.“Sofunctional left-right
asymmetries are much more relevant in
everyday behaviour for a fish ora bird than,
forexample, fora primatewith frontal
eyes,” says Bisazza.

Nevertheless, thereare manyothercasesof
lateralisation that can’t be explained this way.



What about animals that prefer to usea
specific paw or foot for almost all tasks, for
example? Thisled Maria Magat and Culum
Brown at Macquarie University in Sydney,
Australia, towonder if there were a more
general cognitive advantage that might apply
toany lateralised animal. Toinvestigate, they
turned to parrots, which, like humans, can

be either strongly right or left-footed or
totally ambidextrous.

The parrotswere given the intellectually
demanding task of raising a tempting snack
dangling ona string up to their beaks, using
a coordinated combination of their clawsand
beak to pull the string. The results, published
last year, showed that the parrots with the
strongestfoot preferences solved the problem
far more quickly than their ambidextrous
peers (Proceedings of the Royal Society B,
vol276, p 4155).

Why lateralisation would lead to this
general cognitive advantage is not clear,
though multitasking is probably still involved.
Lateralisation allows the brain to channel
information from multiple sourcesand
processdifferent parts of complextasks
indifferenthemispheressothateachcanbe

1/
processed separatelyat a quicker rate. One side

ofthe brain, for example, may process well-
established, routine “housekeeping” tasks
while the other side detects and processes
unexpected stimuliand challenges.

Yet in all these cases, it is the strength of
lateralisation, rather than the direction, that
confers the benefits, raising another puzzling
question: why do mostanimalswithina
species prefer the same side, making their
behaviour extremely predictable to predators,
prey and competitorsalike? And why are there
always a few oddballs, like me, whoare wired
differently from the rest of the population?

Vallortigara and his colleague Stefano
Ghirlanda at Stockholm University in Sweden,
havefound an answer in game theory. They
have constructed mathematical models which
show that everyanimal gets the best deal in
agroup that’s made up of many individuals
with the same lateralisation, plusa small
proportion of outsiders like myself.

They considered a group of individuals
constantly faced with the threat of predators—
fish swimming ina sea with sharks, for
example. In these situations, you might think
that therewould besafetyin numbers—your
risk ofbeingcaught reducesasyousurround
yourself with ever more potential victims. So
it would make sense for each individual fish to
stay in sync with the crowd, turning together
inthefaceofa predator.

Conversely, however, Vallortigara supposed
that aslong as most fish do exactly this, it
might pay fora very small proportion of group
members to escape the otherway.Theywould
benefit by runningoff in the direction that the
predator is not expecting. However, this
advantageonlyholdsaslongas this
alternative strategy remainsrareand

‘'Human left-handers are

more likely to survive
potentially fatal hand-
to-hand fights”

Most fishinaspecies
turn the same way
when facing danger

unpredictable. The team’s models showed
that the most stable grouping in the face of
various evolutionary pressures isonewherea
large majority are lateralised in one direction,
accompanied by a small minority of individuals
that buck the trend (Proceedings of the Royal
Society B, vol 271, p 853).

Surprise attacks

Similar trade-offs between majority and
minority preferences mayexistwithina
population too, explaining the varied patterns
of lateralisation in many species. Numerous
studieshavefound, for example, that both
cooperative behaviours such ascourtship
displays or parent-offspring interactions and
aggressionamongpeerstend to be lateralised
across populationsincreaturesasdiverseas
lizards, wading birds, Siamese fighting fish
and primates. Here, the balance between left
and right preferenceswould depend on two
competing factors—in this case, the benefit of
being able toreact in kind during cooperation,
and conversely, the ability to goagainst
expectations in antagonistic interactions and
launch anattack fromanunexpected quarter
(Philosophical Transactions of the Royal
Society B, vol 364, p 861).

Perhaps this can partly explain the
existence ofleft-handers inhuman societies.
Numerous studies have found that left-
handershaveanadvantagein many sports
involvinga direct opponent, suchas tennis or
boxing, and the advantages may run to more
serious encounters: many sportsare forms of
ritualised combat, after all. Charlotte Faurie
and Michel Raymond at the University of
Montpellier in France compared eight
unindustrialised indigenous societiesand
found that those with the highest number
of homicidesalso had the mostleft-handed
people, suggesting that lefties reallyare
more likely to survive hand-to-hand fights
(Proceedings of the Royal Society B,
vol 272, p 25).

All thisisgood news for me, aleft-handerin
a right-handed world. I survived the complex
cognitivechallengesofhighereducation
thanks to my highly lateralised brain, and with
agood set ofleft-handed appliances, I don’t
evengetwristacheanymore. Fair enough, my
drawing and needlework still leave alot tobe
desired, but I take comfort in the knowledge
that should anyone tease me about it, Imight
just be able to pull offa surprise attack with
mylefthand. ®

Nora Schultz is awriter based in Berlin
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Forget

free thinking,
a talent for
imitation

is what

really makes
us smart,
Mairi Macleod
reports

OUR planecrashes and you find yourself
Ystranded in the middle ofa vast jungle.

How would youwork out which fruits
aresafeto eatand where to find clean water?
Youcould muddle alongon yourown fora
while, but youwould probably end up sick and
very hungry. Far better to find some friendly
locals and learnhow they do things.

Learning from others is something we doall
thetime, not just in extremis. Weare more
reliant on so-called “social learning” than any
other animal - it is thought to be at the core of
culture and tradition and is credited with our
successful colonisation of the planet. Yet no
one knows exactly how social learning works.
Obviously, copying others allows us to acquire
useful knowledge without having to bear the
costs of working everything out for ourselves.
But there is a catch. If societies are to adapt to
changing conditions, there must be
innovation too —people cannot blindly copy
everything because the information may be
wrong, outdated or unavailable.

This problem has occupied Kevin Laland of



the University of St Andrews, UK, for some
time. “Individuals ought to be selective with
respect towhen they rely on social learning
and from whom they learn,” he says. “Natural
selection ought to have fashioned specific
adaptive learning strategies.” But what are
these strategies? If social learningissuch a
powerfulforce in our species’ success, surely
we need to know when, where and why it
happens. Yet previous attempts to answer
these questionshaveonly scratched the
surface. Laland realised that ifhe was going to
getanywhere he would have to come up with
anoriginal approach.

Until then, onlyatiny fraction of the
possible learning strategies had been
investigated. The most thoroughly researched
was the “conformist transmission model”-
the idea that a person is more likely to copy
traits that are common in the population than
thosethatarerare. Analternative is “copy an
expert”,whichseemslikea reasonable rule to
follow when buyinga new computer or shares
on the stock market, for example. “Copy the

most successful” also makes intuitive sense,
although in our celebrity-oriented world there
is a chance it might backfire —-George Clooney
may endorse a certain brand of coffee, but
does hereally know any more about beverages
than the next person?

Let battle commence

Laland wanted to considera much broader
range of strategies and, crucially, to find out
which oneswork best. Herealised he could not
do that with a traditional experiment, so he
hit on the idea of holding a tournament. His
inspirationcamefrom a seriesof open
competitions held in the 1970s to examine
why cooperation evolved. These tournaments,
based around the prisoner’s dilemma, which
involves deciding when tocooperate and when
todefect,were a shot in the arm for research
into cooperation. Laland hoped a tournament
could be just as successful for social learning.
“We thought if we were to advertise this idea
widely we could attract all kinds of people into

the field,” he says. So, teaming up with several
other experts in social learning, Laland
secured enough funding from the European
Union to pay for the project,includinga
€10,000 prize for the tournament winner.

Their competition was going tobe a game of
survival, taking place in acomputer-generated
world. Virtual agents would have the potential
toacquire 100 possible behaviours, each with
adifferent associated pay-off that would
change over the course ofthe game. The pay-
offrepresents thebenefitan individual gains
by performing a particular behaviour, its
changingvaluereflecting thefact that
information can become outdated as the
environment changes.

Entrants to the tournament would start
with 100 agents each, which would
accumulate a repertoire of behaviours over
their lifetime through learning. At every
round of the game, each agent would have
three options: innovation, in which they
randomly acquired a new behaviour by
individual learning; observation, inwhich >
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they acquired a new behaviour by social
learning; or exploitation, in which they used a
previously learned behaviour and so gained its
pay-off. The entrants had to devise a strategy
that theiragents would use todecide between
these options. The challenge was to create the
strategy that generated the most successful or
“fittest” agents—acriterion measured by
dividingan agent’saccumulated pay-off
value by the numberof roundsithad survived.
Furthermore, in each round, every agent
would havea1in 50 chance of dying. The
deceased would then be replaced by an
“offspring” of another agent. Agents were
chosen to “reproduce” with a probability
proportional to their mean lifetime payoff. So
the bettera strategy’s performance, the bigger
the share of the population its agents were
likely to have. By this simulated version of
natural selection, the entrant with the most
successful strategy would have the most
agentsat the end of the game.

Therewere two phases to the tournament.
Thefirstwasaround robinwhereall strategies
played each other for10,000 rounds in
pairwise contests. The strategy with the most
agentsat the end was the winner. Then, in the
second phase, the 10 highest scoring strategies
were thrown in together to see who would win
overall. They battled itout in a variety of
simulated environments, differing in such
parameters as the number of agentsa
potential learner was able to observe, the
likelihood that an agent using social learning
would pick up thewronginformation, and the
way inwhich pay-offs associated with
behaviourschangedovertime. The aim here
was to testhow robust the strategies were in
differentlearning environments because in
the real world the costs and benefitsof social
learning versus individual learning may vary.

And the winner is...

The competition, heldlast year, turned

outto beanirresistiblechallenge to many,
with over 100 entries submitted from a variety
of academic disciplines, ranging from
philosophy tocomputerscience, and even
some school pupils. In fact, two teenagers
from Westminster School in London beat most
ofthe academics to come tenth overall.

Last month, Laland and colleagues published
their findings in Science, DOI: 10.1126/
science.1184719. Sowhat did they discover? It
seems a successful strategy rests primarily on
the amount of social learning involved, with
the most successful agents spending almost
all theirlearning time observing rather than
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innovating. However, avoiding spending too
much time learningeither socially or
individually was just as important. “Between
atenthand afifthof theirlife seemed to be the
optimal range,” saysfellow organiser Luke
Rendell, also from St Andrews University. “If
theydid more learningthan that it seemed
that life was just passing them by.”

Successful strategies werealso good at
spacing out learning throughout the agents’
lives. The winning strategy, Discount Machine,
submitted by PhD students Daniel Cownden
and Timothy Lillicrap fromQueen’s University
in Ontario, Canada, stood out because it did
just this. It seems packingall yourlearning
into the early part of yourlife is not a great
idea—we need to keep updating our
knowledge as we go along.

Lillicrap points out that the questions
their strategy addressed resemble those posed
in real life.“Weface similartrade-offsall the
time—forexample,how mucheducation
shouldIget before I join the workforce?” To
answer sucha question we need to consider
variousfactorssuchashow muchmoredol
expect to earn with this training? How long is

itgoing to take? What'sthe likelihood that
my training will become irrelevant? How long
will I be in the workforce? “Our strategy takes
those things into account,” he says.
Anotherattribute of the most successful
strategies is that they are parasitic. This is the
essence of social learning - somebody has to
do the hard graft to find out how to do things
before other people can copy them, so it only
paysto learn socially when there are some
innovators around. Indeed, in contests where
Discount Machine agents were able to invade
the entire population, they actually ended up
witha loweraverage pay-offthantheydidin
contests where the conditions allowed some
agentswith more innovative strategies to
survive, so providing new behaviours to copy.
Thisalso has real-world implications. Could
it be that we don’t all use the same optimal
social learning strategy? “It’s quite clear that
you would expect social learning to evolve and

“The most successful agents
spentalmost all their
learning time observing
rather than innovating”



be favoured,” says Laland. But if everyone
relied heavily on it then there would be a
decrease in the population’s fitness and
subsequent advantages for individuals who
are more inclined to learn for themselves.

General observation certainly suggests that
people vary considerably in their propensity
to copy others or find stuffout for themselves.
Personality traits such as creativity and
curiosity are clearly linked to the ability and
willingness to carry out successful individual
learning, and these traits vary widely.

There also seems to be a gender difference.
Kimmo Eriksson of Malardalen University in
Sweden,one of the tournament’s designers,
and Pontus Strimling of Stockholm University
discovered this when they carried out a game
called explore and collect, in which paired
players tried to get the highest possible score
among a number of undisclosed options by
either uncovering the relative ranks of options
for themselves or choosing options already
favoured by the other player (Journal of
Evolutionary Psychology,vol 7, p309). “We
found that women tend to invest more in
individual learning than men, in the sense that
they spend more effort on trying out a greater
number of unknown options,” says Eriksson.

Aswell ashighlighting the variability in our
individual approaches to sociallearning, the
tournament has also shed light on an apparent
paradox. Laland and othershave found that

“Saocial learning is
widespread in nature.
So what's so special about
copying in humans?”

social learning is widespread in nature, even
being used by invertebrates. So what's so
special about copying in humans?
Firstly,saysLaland, the competition reveals
that social learning does not require much
brainpower.“Youdon'’t need any clever
copying rules. You can just copy anyone at
random,” hesays. “Other individualsare doing
thefiltering for you. They willhavetried out a
number of behaviours and they will tend to
perform the ones whicharereapingthe
highest rewards.” That explainswhyeven
insects can benefit from social learning. “But,”
he adds, “to become the winner of the
tournamentyoureallyhave to dosomethinga
bit more sophisticated than that.” Youhaveto
weigh up therelative costs and benefits of
stickingwith the behaviour that youhave,
versus inventing a new behaviour, versus
copyingothers. That requires assessing how
quickly the environment is changing, as this

Copy an expert: gymnast
Zhao Chaoyue, age 8,
leads morning exercises
atherschool

gives youan idea of how quickly information
willbecome outdated. Discount Machine was
verygoodat doing just that—in variable
environments it placed a higher value on
more recently acquired information and
discounted older information more readily.

[tisin thisability that humans seem tohave
the edge over other animals. That's not to say
we are alone in making these sorts of
calculations, though. For example, Laland and
hiscolleagues have found that sticklebacks
candoit. First they taughtindividualfish to
expect morefoodat site A than site B. Then
they switched the food around, but the only
clue to the deception was that there were now
more fish feeding at B than A. It turns out that
the longer it has been since the fish checked
the sites out foritself, the more it will rely on
social information to tell it which site has the
most food (Proceedings of the Royal Society B,
vol 271, p 957).

While thisis impressive, humanshavea
unique talent that allows us to take account of
passing time and changing circumstances far
more effectively: language. “You can simply
talk about what might happen,” says Rendell.
Oryoucan use language to imagineyourself
inadifferent place or time. Rendell suspects
this may be what hasenabled us to take full
advantage of social learning, leading to the
huge gap between human culture and the
behaviour of other animals.

Thetournamenthas undoubtedly
provided several insights into social learning.
According to RobBoyd of the University of
California, Los Angeles, a pioneerof social
learningresearchand anotherofthe
tournament’sdesigners, its big advantage
over previous approachesis thelevel of
realism. It entails “much more environmental
complexity and more cognitive complexity in
the organisms”, he says. Nevertheless, there s
room for improvement. Rendell points out
that the simulations cannot track particular
individualsthroughtime,and that it doesn'’t
includeformalteaching,a vital part of
learning in the real world. “We want toexplore
additional complexities with some more
tournaments in the future,” he says.

Before they do that, however, the team
has another intriguing idea to pursue. “We
want togo out and try to explore thisinthe
real world,” says Rendell. “We plan to set up
an experimental version of this tournament
where we get people to play it themselvesand
seewhat they actually do.” B

Mairi Macleod is a science writer based in
Edinburgh, UK
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In search of an impossible sound

Modern life has cast us adrift upon a sea of noise. Are there any islands of quiet left?

In PursuitofSilence: Listening

for meaning in aworld of noise

by George Prochnik, Doubleday, $26
Zero Decibels: The quest for
absolute silence by George Michael
Foy, Scribner, $24

The Unwanted Sound of Everything
We Want: A book about noise by
Garret Keizer, Public Affairs, $27.95

Reviewed by Deborah Blum
TICK. Tock. Tick.

:.’; Pura uit [would doa
ilence much better job
P reviewing books
e ] if the clock in
my officedidn’t
thumpoutthe
seconds likea

crazed drummer. The dog’s

tail whacks the floor. The floor
creaks. How does anyone expect
me to write in the midst of

this racket?

It doesn’t surprise me that
many of my fellow writers share
my fantasies of a golden bubble
of silence. Whyelse do we have
writer’s retreats, tucked into
sheltering forests or beside
pastoral streams (where, frankly,
the water gurgles damn noisily)?

Three newbooks embrace this
silence-is-golden theme. George
Prochnik’sIn Pursuit of Silence and
George Michael Foy’s Zero Decibels
focus on hunting for the perfect
hush. In The Unwanted Sound of
Everything We Want, Garret Keizer
takes another route, critically
surveying the cacophony of
our industrial world.

Keizer's is probably the most
realistic approach because—as
becomes obvious— books about
silence inevitably turn into books
about noise. As both Prochnik and

The whispering voice of your better
nature may be audible now
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Foy quickly discover, quiet is
anelusivegoal inour surround-
sound environment. (Must my
husband have the television
blaring at this moment?)
Foybecomes soobsessed with
the constant roar of life around
him that he begins to think of the
sound as somethingalmost alive,
the rumblingexhale of a great
creature, “the monster-breath”.
He buys an audiometer, which
measures noise in decibels. Zero
decibels refers to the tiniest sound
audible to healthy humanears,an
infinitesimal notch above silence.
Thesound of yourownbreathin
aquiet room isabout 30 dB; the

“Industrialisation has left
us in a decibel-blasted
lifestyle that doctors link
to depression and rage”

hum ofa refrigerator averages
above 50. Subway trains register
inthe 9os. The scale refers to
the pressure of sound waves on
theears, withrising numbers
indicating a logarithmic increase.
On the decibel scale, Foy notes, a
jet engine at 120 dB generates a
trillion times more sound-wave
pressure than one of those
fleeting whispersat 0dB.

Foy obsessively measures the
sounds of dailylife as he searches
forhis zero-decibel moment.
Eventually, he resorts to spending
timeinasensory deprivation
tank.Prochnikalso tries sensory
deprivation, and discovers that
with nodistraction he can hear
the sound of saliva swooshing
in his mouth. In further pursuit
of quiet, Prochnik goes on
to investigate noise-control
regulations and soundproofing
technologies.

My favourite part of Prochnik’s
journey is the time he spends at
aTrappist monastery in Iowa,
tucked away in a landscape of
gentlehills and small farms. It
allows him to ponder the idea that
“some things we cannot put into
words are yet resoundingly real”,
and captures the author’s belief
thatifwe can find a way tolisten

we may eventually hearthe
voiceof ourbetter selves.

Foy’s book is edgier, jazzier.

He has anelegant way with
description-lakesare “the colour
of Parkerink” and rocks rise from
the ground “like the back of a
surfacing whale”. But his
perspective isdarker. When

he visits the famously taciturn
Lakotalndians,forinstance,

he finds them not so much
beautifully silent but culturally
crushed, left with nothing to say.

Keizer, on the other hand, likes
the idea of a joyful noise. He
watchestwoyoungboys poised
toroaroffonall-terrain vehicles
and feels a leap of happiness.
“Iwanted them and their noise to
exist forever.” But the occasional
tribute to rowdy children aside,
heisno noiselovereither.

ForKeizer, thereal noise is
the noise of industry, and noise
pollution and industrial pollution
walk arm inarm.“Thehistory of
noise in this book is in many ways
an implicit history of fossil fuels,”
he notes. Industrialisation has left
uswith adecibel-blasted lifestyle
that doctors link to depression
and rage. People have killed their
neighbours for refusing to turn
off the stereo.

And that’s what really ties these
three books together. It’s not just
any noise that makes uscrazy, it’s
our noise—our amplified sound
systems, our revving engines,
thewholeexasperating, jangling
loudness of modern life.

So, these writers agree, if there
is no perfect quiet, it wouldn't
hurt usalltoturnitdowna little,
respect our neighbours’ need for
occasional peace and find a little
ourselves. And now, if you'll
excuseme, 'm taking the battery
out of theclock and asking my

husband to turn down that movie.

Otherwise [don’t know how
anyone expects me tofinish
thisreview. ®

Deborah Blum is the author of The
Poisoner’s Handbook: Murder and the
birth of farensic medicine in Jazz Age
New York (Penguin, 2010)

Fits and bursts

Even so-called spontaneous behaviour is
predictable, thanks to our "bursty” nature

Bursts: The hidden patternbehind
everything we doby Albert-L3szl6
Barabési, Dutton, $26.95

Reviewed by Jessica Hamzelou

DO YOU think
your spontaneous,
free-spirited take
onlife makesyour
behaviour random
and unpredictable?
Albert-Laszlo Barabdsi takes a
different view. Human behaviour,
heargues, is predictable due toits
“bursty” nature - long periods of
lowactivity interspersed with
bursts of high activity. By tracking
our past behaviour, Barabadsi
thinks we might be able to predict
our future actions.

Bursts opens with the story of
Hasan Elahi, an American artist
whosework takes him around
the globe. Elahi’s erratic travel
patterns set him apart from the
crowd, making him an outlier
and attracting the attention of
the US Department of Homeland
Security. Elahi is the first of many

Pom e s enaiae
[y

people we are introduced

towho take us on “Einsteinian
jumps through time and space”.
One minute Barabdsi isdescribing
a gunseller who marks hisdollar
billssothat their movement can
be tracked throughouttheUS, the
next weare following Einstein’s
pattern ofletter-writing.

Aswell as these specific
examples, Barabasi shows how
bursty behaviour can be found
everywhere, from online
browsing to visits to thedoctor.
Thereasons behind these bursts
ofactivity mayvary,but they
don’t make usany less
predictable, hesays.

Barabdsiconcludesthatwe
areall simultaneously bursty
and quite regular; apparently
random but deeply predictable.
He foresees a future in which
a “Vast Machine” follows our
everymove, cataloguing human
behaviour. Perhaps thelarge
amount of data this would collect
will enable us to predict the
future, but at what price? B
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Catching the bug

Responding swiftly to a pandemic requires collaboration and
openness on a global scale, as Catherine de Lange discovers

46| NewScientist | 1 May 2010

WHEN news broke in the springof2009 ofa
new strain of flu in Mexico and California, it
appeared to take the world by surprise. Yet
across the globe several groups of scientists
were primed and ready to react. As the flu
spread and people began to die of it, these
researchers worked together to identify the
strain and produced vaccines in double quick
time. How did they doit?

Peter Palese, chair of thedepartment of
microbiology at the Mount Sinai School of
Medicine in New York, keeps around 4000
strains of influenza in the freezer forjust such
an occasion. Whena new strain arises, hislab
willcompare it with previousvirusesand use
animal models to work outhow the microbe is
transmitted. Youneed to be tenacious in these

Reacting quickly to an outbreak can make the
difference between life and death
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initial stages, says Palese, until you
understand how dangerous the pathogen is.
This means research has to take place in high-
containment facilities, which can make work
cumbersome and slow the process down.
Palese’s lab, one of a small number of centres
of excellence funded by the US National
Institutes of Health, forms part of a group

of specialised laboratories around the world
which come together to analyse emerging
pandemics. Others, such as the National
Institute for Medical Research (NIMR) in
London, and the Center for Disease Control
in Atlanta, will work in parallel with them to
isolate the new virus as a first step to
producing avaccine. Good communication
at thisstage is crucial, saysJohn McCauley,
director of the World Health Organization’s
Influenza Centre at the NIMR, and regular
teleconferences between specialist labs to
coordinate their efforts are set up by the WHO.

The nextstageis tomovetowards the
productionofavirusthatcanbeusedasa
vaccine. It'sat this point that pharma
companies are invited inon the discussions,
with the aim of finding a way to mass-produce
the vaccine. “All the information is given as
soon as possible because everyone is pulling
in the same direction,” says McCauley.

“There is a group of influenza
manufacturers that get together routinely
during this strain selection and early vaccine
manufacturing time frame,” explains George
Kemble, vice-president of R&D and general
manager of Med Immune Vaccines in
California. Theyshareinformation, typically
discussing how the various candidate strains
arebehaving,whethertheyare growingwell
and what other candidates mightgrow better.
“Certainly we all compete with each other, but

“The work of arelatively small
group of scientists can help save
the lives of so many people”

in these early stages there isa lot of very good,
open communication among the different
agencies and companies to ensure they are
making as much vaccine as they can,” he says.
Collaboration takes place internationally,
although there will be some differences in
vaccine development between countries
depending on national policy - for example,
overwhether certain substancesare licensed
for use as components of a vaccine.
Canscientists get involved in policy
decisionstoo? Yes, says Gary Nabel, director of
the National Institute of Allergy and Infectious
Diseases’ Vaccine Research Center in Bethesda,

Maryland, which works to understand how
new viruses arise and find ways to respond
better next time around. “Scientists within
government make decisions on how
government funds should be expended,

and onwhich vaccines and what kinds of
preventative measures should be used,” he
says. A good place foraspiring science policy-
makers to start is the Center for Infectious
Disease Research and Policy at the University
of Minnesota, Minneapolis, which has a team
dedicated to studying influenza.

REAP THE REWARDS
If youare passionateaboutdeveloping a
vaccine, you will need to be committed: it is
atough challenge. Last year researchers were
working through the night “doing whatever
they could to ensure that we could make the
H1N1 vaccine in a timely manner”, says
Kemble. Despite the long hours, this can be
the most rewarding aspect of creating a
vaccine. “These people were putting their
heart and soulinto thisbecausethey knew
that ifthey came up with a vaccine they would
be helping their friends, family and people
they didn’tevenknow,” he says. “It wasavery
tiring but fulfilling time to be in the business.”
Toworkinemergency pandemic response, a
qualification in immunology or microbiology
is the obvious academic background to have,
although Palese believes a rigorous grounding
inany biomedical science will be helpful too.
Nabel goes one step further: “I would be
surprised if you could find any discipline of
science that couldn’t be somehow matched toa
pressing need in vaccinology.” His advice is to
thinkabout the scope of the problems involved,
then see which areas best fit your interests.
Onceyouareworking in thefield, it is
important to remain open-minded and
flexible, says Kemble. The nature of infectious
disease is constantly changing, so researchers
need to be able to adapt. “There are a lot of folk
who come in with one discipline and find
themselves working on something completely
different afewyears down the line because it
fired up their passion,” he says. And although
working in a crisis environment can be
difficult, the benefits of success can be far-
reaching. “Astunning thought is that the work
of a relatively small group of scientists can
save thelives of so many people,”saysKemble.
“You take basic knowledge and you relate it to
problems thatreally have ahugeimpact on
people’slives.” m

Catherine de Langeisa freelance writer basedin
London

Call of duty

If developingvaccines isn't for
you, then you might prefer to
tell everyone about them
instead. Karen Robinson,
director of public relations at
Medimmune Vaccines in
California, explains whatajob
in communications entails.

"It was avery frightening time for many
people. Nobody knew what the pandemic was
going to do or how it was going to behave,” says
Robinson, recalling the uncertainty
surrounding the HIN1 outbreak a year ago.
Following thefirstinfections in Mexico, the
virusseemed to be spreadingfast and the
stories about iteven faster. For communications
specialistslike Robinson, whowereat the
centre of the media storm, itwasa once-in-a-
career event, one that putall their capabilities
tothe test. “Coming into work that Monday, it
justkickedintohigh gear. Itwas pretty much
non-stop, hectic activity forthe nexteight
months,” she says.

Medimmune adopted a novel approach to
vaccine development, working ona live nasal
spray vaccine - which also proved to be the first
H1N1 vaccine made available to the publicin
the US -whenother manufacturers were
developing injectable vaccines based on
deactivated virus. As aresult, there was a lot of
media interest in the company’s work. Robinson
notonly had to keepthe mediauptospeedwith
Medimmune’s progress, she also had to monitor
the ensuing coverage, prepare scientists and
spokespeople for public meetings and be the
first port of call forthe press. “ltwasa
constantly changing landscape,” she says.

Connecting the media with top scientists is
exciting, says Robinson. To do thatwell, it's
important to understand the science involved,
although ascience backgroundisn'ta
prerequisite as researchers are usually only too
happy to explain their work. “It's rewarding to
have a level of scientific education straight from
some great minds.”

Akey challenge foranyone wanting tojoina
communications team is to convey a sense of
balance. For example, while many companies
were havingtrouble harvesting their vaccine,
Medimmune was achieving a high yield, but its
production was limited by the number of
sprayers they could secure. "As much as we had
agreatstory to tell, we needed to make sure
that balance came through as well,” says
Robinson.
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which interest you.

THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

The University of Alabama at Birmingham (UAB) is one of
the premier research universities in the US with
internationally recognized programs in AIDS and bacterial
pathogenesis, bone biology and disease, cancer, diabetes
and digestive and kidney diseases, free radical biclogy,
immunoiogy, lung disease, neurnscience, trauma and
inflammation, and basic and clinical vision science amang
others. UAB is committed ta the development of
outstanding postdoctoral scientists and has been
consistently ranked in recent years as one of the top ten
locations among US universities for training postdoctoral
scholars.

UAB faculty are well funded (2Cth overall in NIH funding],
utilize multidisciplinary approaches, and provide excellent
research training enviranments that can lead exceptional
candidates to entry level positions in academia,
government or the private sector. Full medical coverage
(single or family), competitive salaries/stipends, sick
leave, vacation, and maternity/paternity leave are offered
with every position. Depending on the source of funding,
other benefits may be available,

Birmingham is a mid-size city centrally located in the southeast near beaches and mountains and enjoys
a moderate climate for year round outdoor activities and a cost of living rate lower than most
metropolitan areas.

The city’s rapid growth in its infancy in the late 18th century earned it the nickname "The Magic City,” but
the magic didn't stap there. Come and experience the magic for your self!

Visit our web site at www.postdocs.uab.edu under Postdoctoral Opportunities to view posted positions.
Send your CV and cover letter ta the contact name for those positions for whicn you are gualified and
University of Alabama at Birmingham, Office of Postdoctoral Education, 1530 3rd Avenue S., 171
Shelby, Birmingham, AL 35284-2182, 205-875-7020,/975-7021.

UAB is an equal employment apportunity employer.
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“I can create, I can innovate, I can try things.
Right from the beginning, I've had

the freedom to come up with new ideas,

have them listened to, build something from
scratch and run with it.”

Roche, Switzerland

Make your mark. Improve lives.

At Roche, our success is built on innovation, curiosity, and diversity - multiplied by
80,000 professionals in 150 countries. By challenging conventional thinking, and
challenging ourselves, we've become one of the world’s leading research-focused
healthcare groups, and one of the most exciting and open-minded places to
advance a career.

To innovate healthcare, we're constantly learning and growing - and seeking people
who have those same goals for themselves.

To see how Roche will advance your career, visit us today at www.careers.roche.ch

Cancer Computational Biology Faculty Position
Department of Pathology and Laboratory Medicine
and the Institute for Computational Biomedicine,
Weill Cornell Medical College

The Department of Pathology and Laboratory Medicine at Weill
Cornell Medical College is seeking a full-time faculty member at
the Assistant Professor level for Cancer Computational Biology. The
successful candidate will develop an independent academic research
program within the Department of Pathology and the Institute for
Computational Biomedicine, pursuing innovative computational and
statistical approaches for integrative analysis of cancer genomic data
(e.g., from deep sequencing, proteomics, etc.) to elucidate cancers
in terms of DNA alterations, RNA profiles, proteomic signatures, and
functional responses. The candidate will interface with well-established
cancer research teams in the areas of prostate cancer and lymphoma/
leukemia that provide an exceptional collaborative environment. An
outstanding track record of publication in cancer research, genomics,
and computational biology is required for this position.

Interested applicants should forward curriculum vitae, statement of
interests, and the names and contact information for three references to:
Mark A. Rubin, MD, Vice Chair for Experimental Pathology
Department of Pathology and Laboratory Medicine
Weill Cornell Medical College, 1300 York Ave., C-410A
New York, New York 10065
email: rubinma@med.cornell.edu.

Weill Cornell Medical College i s an Affirmative Action/Equal Opportunity Employer.

The University of Nebraska-Lincoln is seeking candidates for the position of
Water Center Director and Water Scientist to provide leadership for program
development in the water sciences and related areas. Established in 1964,
the Water Center has assisted the University of Nebraska in becoming an
international leader in water research, teaching, extension, and outreach.
The Center Director facilitates faculty research across the UNL campus
and promotes university programs aimed at increasing the visibility of
researchers who study water and agricultural water use. UNL has more
than 100 faculty in multiple disciplines working the broad fields of water
science. The successful candidate will direct use of internal resources,
including significant budget and staff affiliated with the Water Center. The
candidate will also help build interdisciplinary faculty teams addressing
significant water issues facing Nebraska water stakeholders, the region, and
the world. Key aspects of the position will include networking with local
stakeholders, catalyzing new science initiatives, and promoting university
water programs. Reporting to the Director of the School of Natural
Resources, the Water Center Director will have both an administrative and
faculty appointment and be influential in the establishment and direction
of other UNL water initiatives. The terms of the faculty appointment will
be developed to complement the expertise and experience of the successful
candidate. See http://watercenter.unl.edu and http:/#snr.unl.edu/water for
more information about the mission and programs of the School of Natural
Resources and the Water Center.

This position requires a Ph.D. in an appropriate discipline and extensive
professional experience in water-related research, education, and outreach
with sufficient experience to qualify for an academic rank of associate or
full professor in an appropriate department. This is a 12-month, tenure-
track position.

Toapply, goto http:/femployment.unl.edu and search for requisition number
090685. Complete the faculty academic administrative information
form. Attach a letter of application; curriculum vitae; and the contact
information for three professional references. Review of applications will
begin June 15, 2010, and continue until the position has been filled or
the search is closed.

The University of Nebraska has an active National Science Foundation ADVANCE
gender equity program, and is committed to a pluralistic campus community through
affirmative action, equal opportunity, work-life balance, and dual careers.
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For more than 30 years, Genentech
has been at the forefront of the
biotechnology industry, using
human genetic information to
develop novel medicines for
serious and life-threatening
diseases. Today, Genentech is
among the world’s leading biotech
companies, with multiple therapies
on the market for cancer and other
serious medical conditions. Please
take this opportunity to learn about
Genentech, where we believe

that our employees are our most
important asset.

Genentech’s research organization
features world-renowned scientists
who are some of the most

prolific in their fields and in the
industry. Genentech researchers
have consistently published in
prestigious peer-reviewed journals
and have secured approximately
7,400 current, non-expired patents
worldwide (with about 6,250 more
pending). Genentech’s research
organization combines the best

of the academic and corporate
worlds, allowing researchers not
only to pursue important scientific
questions but also to watch an
idea move from the laboratory

into development and out into the
clinic.

Maribel, Patient

Our CAUSE is Maribel and her cancer.
Genentech Postdoctoral Program

The Genentech Postdoctoral Program is designed to create a vibrant and
supportive environment for rigorous scientific training. The primary aim of the
program is to train postdocs to conduct research of the highest possible quality,
to publish results in top-tier journals and to transition to independent scientific
investigators, both in academia and industry.

As a Genentech Postdoctoral Research Fellow, you will find yourself collaborating
with world-class scientists both at the company and beyond Genentech's walls.
Our fellowships typically last four years and offer the chance to do cutting-edge
research in an inspired, purposeful and resource-rich environment. Throughout
the program, you will be encouraged to publish and present the progress and
results of your work both internally and at external scientific conferences. As our
many Postdoctoral Program alumni can attest, the program offers an unrivaled
opportunity to put yourself at the forefront of science.

Consistently recognized as one of the top companies to work for in the United
States, Genentech offers employees one of the most comprehensive benefits
programs in the industry. For more information on the program and to read
commentary from current and past postdocs, please visit postdocs.gene.com.
For a complete listing of current postdoc opportunities and to apply, please visit
careers.gene.com.

Genentech is an equal opportunity employer.

[ ] In October 2009, Genentech was
named “top employerin the
biopharmaceutical industry” by
Science Magazine.
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Chemistry Regulatory Affairs
Manager (001D4)

Monsanto

MO - Missouri

The Chemistry Requlatory Affairs
Teamis seeking a Requlatory
Affairs Managerwho will work with
a cross-functional team tobuild
requlatory approval strategies, data
and submission packages to obtain
and maintain global approvals for
Monsanto's chemical pesticide
products.

For more information visit
NewsScientistjobs.com Job ID:
1400767239

For more information visit
NewScientistjobs.com Job ID:
1400760862

Enterprise Senior Data
Architect-TPS (0008Q)
Monsanto

MO - Missouri

The successfulcandidate will work
with the TPS team in the definition
and implementation of ournext-
generation high-performance
architecture capable of managing
multi-petabytes of data.

For more information visit
NewsScientistjobs.com Job ID:
1400767389

Engagement Manager
(0O008M)

Monsanto

MO - Missouri

The accepted candidate will join
theemergingfieldofIT systems
informatics leveraging their training
toplayakeyrole indefiningand
delivering breakthrough science
in high throughput R&D business
platforms (Breeding, Breeding
Technology, Biotechnology and
Compliance) for Monsanto.

For more information visit
NewScientistjobs.com Job ID:
1400767390

Environmental Toxicology &
Chemistry Scientist (001F2)
Monsanto

MO - Missouri

The successful candidate will

be responsible forinitiation and
oversight of ecotoxicology studies
accordingtoUS., OECD, and/or

EU requlatory guidelines, and the
preparation and review of ecological
risk assessmentsand other
documents tosupport registration
of plant protection products.

For more information visit
NewsScientistjobs.com job ID:
1400767231

Advanced Postdoctoral
Fellowshipin
Neurophysiology of
Cognitive Disorders
Cladstone Institute of
Neurological Disease and the
University of California, San
Francisco (UCSF)

CA - California

Postdoctoral felows and graduate
students who have been well
trained in electrophysiology and
are interestedin investigating
pathophysiological mechanisms
underlying cognitive dysfunction
in mouse models of Alzheimer's
disease orrelated conditions are
encouraged toapply for advanced
postdoctoral training in the
laboratory of Professor Lennart
Mucke.

Field Agronomist (0O0O1BY)
Monsanto

IL - Illinois

The successful candidate must
possessa unigue combination of
skills including outstanding applied
agronomic experience; attention
todetailthatenables the conduct
of high quality experiments per
required protocol and committed
tofollowing strict data collection
parameters,

For more information visit
NewsScientistjobs.com job ID:
1400767254

Lead Scientist - Statistical
Geneticist (000D8)
Monsanto

IA - lowa

EastCoast Office

225 Wyman Street

Waltham, MA 02451

Email NSSales@NewScientist.com
Phone 7817348770

Fax 7203569217

West Coast Office

201 MissionStreet, 26th Floor
SanFrancisco, CA 34105

Email NSSales@NewScientist.com
Phone 415908 3353

Fax 4155436789

Callsmay bemonitored or recorded for staff trainingpurposes

The Lead Scientist - Statistical
Geneticist will have responsibility
forleading a team of Statistical
Geneticists workingin collaboration
with other researchers across our
Com Breeding organization.

For more information visit
NewScientistjobs.com Job ID:
1400767253

Toxicologist (001BB)
Monsanto

MO - Missouri

Monsanto Company, aglobal
leader in agricultural biotechnology
and crop protection chemicals,

is seeking a PhD toxicologist to
join the Toxicology Team in its
Requlatory Product Safety Center,
For more information visit
NewScientistjobs.com Job ID:
1400767259

ADME Scientist Position (R5-
R7)

Pfizer US

MA - Massachusetts

The successful candidate will have
experience to design, conduct

and interpret lab experiments to
evaluate biotherapeutic disposition
in pre-clinical models, and provide
leadership to advance science
related to ADME properties of novel
biologics.

For more information visit
NewScientistjobs.com Job ID:
1400762802

Bioinformatics, Business
Analyst (Translational
Sciences/ETL Tools)
Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

Actively work with NIBR scientists
tounderstand their needs Collect
scientific user requirements, plan
andimplement application changes
byinvolving all relevant parties
(e.q.IT,QA, Business). Perform
rapid prototyping torefine the
reguirements

For more information visit
NewScientistjobs.com Job ID:
1400764109

Biostatistician-Nonclinical
Genentech

CA - California

Work independently toprovide
statistically sound experimental
design and data analysis expertise
tononclinicalinvestigators within
Genentech. Areasof support
include scientists from Research,
Development Sciences, Process
R&D, and Product Operations.
For more information visit
NewScientistjobs.com)ob ID:
1400764184

Breast Cancer Post-doctoral
Fellowship

Washington University School of
Medicine, Division of Oncology,
Department of Medicine,
Department of Cell Biology and
Physiology

MO - Missouri

Breast Cancer Post-doctoral
Fellowship Washington University
School of Medicine is one of the top
five US medical schools based on
NIH grants. The Division of Oncology
andthe Genome Center here are
using next-generation genome
seguencingon human cancers

For more information visit
NewScientistjobs.com)ob ID:
1400767744

Post-Doctoral Fellow
(205233)

Henry M Jackson Foundation
MD - Maryland

HJF provides administrative and
management supportto MHRP
TheMilitary HIV Research Program
(MHRP) s dedicated to HIV vaccine
development, prevention, disease
surveillance and care and treatment
forHIV,

For more information visit
NewScientistjobs.com)ob ID:
1400763843

Executive Director,
Compliance

University of Miami, Miller School
of Medicine

FL - Florida

The Executive Directorof Research
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Compliance works directly with the
Vice Provost for Research tooversee
the Office of Research Compliance
Assessment, the Export Control
Compliance Program, the Financial
Disclosure process and Conflict of
Interest Management, the Scientific
Misconductinvestigatory process,
and the Administrative Support for
Compliance Committees (IACUC, IBC,
ESCRQ),

For more information visit
NewScientistJobs.com Job ID:
1400767780

BS/MS Oncology Antibody
Drug Discovery Research
Associate

Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

The successful candidate wil

be akey member of a dynamic,
multidisciplinary antibody discovery
team tackling anumber of oncology
targets. Your role will be to
generate novel data that increases
ourbiological understanding of
emergingcancertargets and
elucidates the mechanismof action
of biotherapeutics at the molecular
andcellularlevel,

For more information visit
NewScientistJobs.com Job ID:
1400766325

Clinical Scientist/Assistant
Medical Director

BN ImmunoTherapeutics, Inc.
CA - California

The Clinical Scientist position is
responsible for activities to support
the clinicaland translational
development of poxviral based
immunotherapy productsforcancer,
BN-ImmunoTherapeutics (BNIT)

s developing active vaccine based
immunotherapies in collaboration
with the National Cancer Institute,
For more information visit
NewsScientistJobs.com Job ID:
1400767768

Clinical Statistical
Programmer - CPW
(D3-Manager/ D4-Associate
Director)

Pfizer US

CT - Connecticut

Role is primarily responsible forthe
project managementof statistical
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programming actives in the Clinical
Programming & Writing (CPW)
group. SAS programming is a core
skill, but main focus of the position
is oversightof extemal providers
performing programming,

For more information visit
NewsScientistjobs.com Job ID:
1400762736

Computational Biologist
Genentech

CA - California

We are seeking a highly motivated
individual to help withinfrastructure
development and analysis of

next generation sequencing data
for basic and applied research
workto help with enhancing our
understandingof cancer and other
diseases.

For more information visit
NewScientistjobs.comJob ID:
1400764171

Evaluation Zone Lead - Far
Western

Pioneer Hi-Bred

NE - Nebraska
TheEvaluationZoneLeadis
responsible forcoordinating and
setting breeding strategies for
research centers withinthe Far
West Evaluation Zone (EZ) that
will deliver competitively superior
products to North America Business
Unit Areas.

For more information visit
NewScientistjobs.comJob ID:
1400763947

Manager, Global CMC,
Biologics

Pfizer US

MA - Massachusetts

The individual will provide inputand
expertise in the development and
execution of Global Regulatory CMC
strategies for lifecycle management
of commercially marketed
biopharmaceutical products.

For more information visit
NewsScientistjobs.com Job ID:
1400761844

Faculty Position,
Pharmacology and
Toxicology

Dartmouth Medical School
NH - New Hampshire

Ourgoalistorecruitan established
investigator and cancer/molecular
biologist with expertise in the
broadly defined area of molecular
therapeutics with strengths in
specific areas such as intracellular
signaling, genome maintenance
andstability, drug discovery and/
or structural biclogy using modern
experimental model system.

For more information visit
NewsScientistjobs.com Job ID:
1400767762

Imaging Lab Scientist -
Senior Scientist / Principal
Scientist

Pfizer US

CT - Connecticut

Identify and develop in vitro
assays utilizing the multiphoton
microscope for various
Neuroscience drug discovery
programs. Leadefforts with intemal
partner lines tointegrate confocal
microscopy toenable datadriven
decisions.

For more information visit
NewsScientistjobs.com Job ID:
1400761826

Liver Physiologist - CVMED
Target Exploration

Pfizer US

CT - Connecticut
APh.Dlevelpositionisavailablein
the Cardiovascular, Metabolic, and
Endocrine Diseases (CVMED) group
for a biclogistwith a background
in hepaticlipid metabolism and/or
insulin sensitivity.

For more information visit
NewsScientistjobs.com Job ID:
1400767693

OncologyResearch
Associate, Cephalon, Inc.,
Westchester, PA

Cephalon

PA - Pennsylvania

This is an experienced tumor
biologist with experience in Drug
Discovery and basic research foran
emerging Oncology company where
full use and application of standard
principles, theories, and techniques
are used to solve specific problems,
interpretdata, interpretdata, and
perform complex as wel as routine
work with asignificant degree of
independence shown.

For more information visit
NewsScientistjobs.comJob ID:
1400763559

Ph.D.scientist - Bacterial
geneticist/bacterial
physiologist

Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts
Thelnfectious Diseases department
is lookingforaPh.D scientist to
leadan antimicrobial discovery
group in novel compound/target
identification and mechanism

of action studies while utilizing
new approaches to antimicrobial
screening.

For more information visit
NewsScientistjobs.comJob ID:
1400760460

Postdoctoral Fellow,
Structural and Functional
Studyof Inmunoreceptors
National Institute of Allergy &
Infectious Diseases (NIAID),
Nationallnstitute of Health
(NIH)

MD - Maryland

Apostdoctoral position is available
instructuralimmunologyat the
National Institute of Allergy and
Infectious Diseases (NIAID) to
study the structure and function
ofimmune receptors and their
ligand recognition using X-ray
arystallography and immunological
techniques.

For more information visit
NewScientistjobs.com Job ID:
1400767772

Postdoctoral Position

- Molecular Genetics,
Structure Function Proton-
Coupled Folate/Antifolate
Transporter - New York
Albert Einstein College of
Medicine

NY - New York

Apostdoctora positionis available
for studiesonthestructure-
function, molecular genetics,

and bioclogical/pharmacological
properties of the proton-coupled
folate transporter (PCFT) recently
cloned by this laboratory (Cell
127917, 2006)and the mutations
that are the basis for the autosomal
recessive disorder, hereditary folate
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malabsoption.

For more information visit
NewScientistjobs.com Job ID:
1400767740

POSTDOCTORAL POSITION
University of Tennessee
Memphis Health Science Center
TN - Tennessee

Postdoctoral position available
tostudyphysiological functions
and pathological alterations in
ionchannels andlocaland global
calcium signals in arterial smooth
muscle cells. Projects include
studyingIP3 receptors, TRP
channels, voltage-dependent
Ca2+ channels, and
mitochondria.

For more information visit
NewsScientistjobs.com Job ID:
1400767685

POSTDOCTORAL POSITION
FOX CHASE CANCER CENTER
PA - Pennsylvania
Wearerecruiting anewfaculty
memberwhowill complementand
strengthen our ongoing programs
in Epigenetics and Progenitor/Stem
Cell Biology (EPC). We seek tofilla
position at the Assistant Professor
level, but consideration will alsobe
given toestablished investigators.
For more information visit
NewScientistjobs.com Job ID:
1400767748

Postdoctoral/Research
Associate Position In Tumor
Virology

University of Pittsburgh Cancer
Institute (UPCI)

PA- Pennsylvania

Current studies involve programmed
frameshifting, tumorigenesis

and innate immune evasion for
KSHVandMCV (anewhuman
polyomavirus), as well as searches
forother new human tumorviruses.
For more information visit
NewScientistjobs.com Job ID:
1400767750

Principal Scientist/
Sr. Principal Scientist
Engineered Inmune
Proteins, Group Head
Pfizer US

MA - Massachusetts

As acore memberof the Engineered
Immune Proteinsgroup, this
individualwillwork closely withRU
projectteams and Immume Protein
screening scientists todevelopa
strategy to generate optimized
immune protein therapeutic
Candidates.

For more information visit
NewScientistjobs.com Job ID:
1400760450

Promotional Regulatory
Affairs Reviewer (AssocDir/
Sr Mar): 2 Positions
AstraZeneca US

DE - Delaware

Responsible for review and approval
of promotional material and
marketing activities for all
segments(HCP Consumer,
Managed Markets), media (print,
broadcast, electronic), sales training,
faculty training, study recruitment
advertisement and Corporate
Affairs communications.

For more information visit
NewScientistjobs.com Job ID:
1400767445

Regulatory Information
&Documentation
Management Specialist
Pioneer Hi-Bred

IA - lowa

Compliance with agency
regulations and corporate policies
requires rigorous systems for
lifecycle maintenance as well as to
provide efficientglobal access to all
regulatory records in

supportof submissionsforthe
approval of biotechnology
products,

For more information visit
NewScientistjobs.com Job ID:
1400764275

Research Assistant

Pioneer Hi-Bred

HI - Hawaii

Under direct supervision, performs
tasks toassist scientific personnel
ingeneral or routine field and/
orlaboratory operations. Perform
tasks according toaccepted
methods and training prescribed by
theworkgroup.

For more information visit
NewScientistjobs.com Job ID:
1400764280

Research Assoc

Genentech

CA - California

We are seeking a highly motivated
andinteractive research associate
with versatile technical expertiseto
support a cancer target validation
program in MolecularBiology
Department.

Formore information visit
NewScientistjobs.com Job ID:
1400764174

Research Assoaciate,

Cancer Bioinformatics and
Computational Biology of
Drug Response Biomarkers
University of Virginia

VA - Virginia

Postdoctoral position as aresearch
associate is available immediately to
work in the discovery and validation
of drug response biomarkersin
cancer. Candidates should have

an outstanding recordin graduate
school. Excellent skills in oraland
written English and the abilityto
work independently are required.
For more information visit
NewScientistjobs.com Job ID:
1400766151

Research Associate, Signal
Transduction and Cell
Biology of TumorMetastasis
University of Virginia

VA - Virginia

Molecular, cellular, transgenicand
functional genomic approaches
are beingemployedtodefine the
molecular mechanisms whereby
the RhoCDI2, Ral and associated
binding partnersaffectthe
metastatic phenotype.

For more information visit
NewScientistjobs.com Job ID:
1400766150

Research Scientist -
Nanoelectronicsand
Nanophotonics

Sandia National Laboratories,
California

CA - California

Department staff members
conduct a broad and coordinated
array of experimental and
theoretical research toidentify
and understand the fundamental
physical mechanisms underlying
thesurface, interface, and transport

behavior of a variety of advanced
materials.

For more information visit
NewScientistjobs.com]ob ID:
1400766314

Scientist (Technology)
Genentech

CA - California

Weare seeking a Scientistto
support drug discovery and

early developmentintheSmall
Molecule Pharmaceutics group.
The candidate will have broad
responsibilities spanning from
supporting drug discovery through
clinical development Phasel.

For more information visit
NewScientistjobs.com)ob ID:
1400764178

Senior Manager, Global CMC,
Biologics

Pfizer US

MA - Massachusetts

The individual will provide input and
expertise in the developmentand
execution of Global Regulatory CMC
strategies for lifecycle management
of commercially marketed
biopharmaceutical products.

For more information visit
NewScientistjobs.com]ob ID:
1400761834

Senior Research Scientist in
Parallel Chemistry-Laval, Qc,
Can

BOEHRINGER INGELHEIM
(CANADA) Ltd.

QC - Quebec

The candidate wilwork inclose
collaboration with multidisciplinary
drug discovery teams(molecular
andstructural biology,
pharmacology, computational
chemistry, structuralresearchand
drug discovery support)toidentify
novel therapeutic agents for the
treatmentofviral diseases.

For more information visit
NewScientistjobs.com]ob ID:
1400765264

SrScientist (Technology)- In
Vivo Pharmacology
Genentech

CA - California

Lead and manage implementation
of in vivo pharmacology models for

1 May 2010 | NewScientist | 53



www.NewScientistJobs.com

cancer targets of interest, using
translational and pharmacodynamic
approachestoselectleaddrug
candidates. Identify andvalidate
biomarkers in a preclinical setting
anddetermine relationship totarget
modulation ad potential for clinical
translation.

For more information visit
NewScientistjobs.com Job ID:
1400764183

StemCellResearch Associate
(BS/MS)

Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

The group focuses on stem cell
biology and regenerative medicine,
withthe aim of developing
therapeutics as well as cell-based
research tools. The candidate will be
expectedtoperformexperiments
andevaluate data independently
and contribute to experimental
design.

For more information visit
NewScientistjobs.com Job ID:
1400768549

Tenure Track Position in
Pharmacometrics
Department of Bioengineering
and the School of Pharmacy at
the University of Washington
WA - Washington

The primary appointment will
reside in the Department of
Bioengineering, School of Medicine,
with ajointappointment in the
Department of Pharmaceutics,
School of Pharmacy. Applications
are soughtat all levels including
Assistant, Associate or Full
Professor. Ph.D., PharmD or MD.
degrees are required,

For more information visit
NewsScientistJobs.com Job ID:
1400767760

Senior Associate Scientist
(R2)/Scientist (R3) - Sample
QC

Pfizer US

CT - Connecticut

Provide concentration, identity, and
purity determination byapplying
appropriate analytical methods
using LCMS/UV/ELSD on samples
thatgo for plate-based screening.
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Analyze and upload relevant data
usinglocal and enterprise data
analysis tools and reporting results
into the corporate database.

For more information visit
NewScientistjobs.comJob ID:
1400763967

SrResearch Assoc
(Chemistry)

Genentech

CA - California

Discovering, developingand
demonstrating process chemistry
atthe laboratory and kilo-lab scale
fortimely delivery ofearly and mid-
phase smallmolecule development
candidates in the growing GNE
pipeline in accordance with cGMP,
ICH and FDA requlations.

For more information visit
NewsScientistjobs.com Job ID:
1400764200

AgronomicResearch
Associate- Fargo, ND
(OO1LA)

Monsanto

ND - North Dakota

The Agronomic Research Associate
willwork with a team executing field
research projectsincluding, corn,
soybean, cotton and chemistry. This
is a unique opportunitytowork
with leading edge technology and
talented cross functional teams
such as Breeding, Commercial and
Discovery Traits and Chemistry.

For more information visit
NewsScientistjobs.com Job ID:
1400763053

Assay Validation Research
Associate (001HC)
Monsanto

MO - Missouri

The team has access tostate of
the at sequencingand molecular
biology faciities and equipment,
andis responsible for delivering
genomic tools and assays to be
appliedin our high throughput
genotypinglaboratories.

For more information visit
NewsScientistjobs.com Job ID:
1400767213

Director Clinical Research-
Onglyza

AstraZeneca US

DE - Delaware

Clinical Research physicians are
involvedinthedesign, conduct,
monitoring, datainterpretation and
reportingofclinical trials. These
individuals must ensure that all
clinical studies operate tothe
highest ethical and safety standards
andin compliance withGCPand
regulatory requirements.

For more information visit
NewScientistjobs.com Job ID:
1400767447

Director or Associate Director
- Health Exonomics &
Outcomes Research
AstraZeneca US

DE - Delaware

Role Holder will have responsibility
to provide technical HE&OR
expertise and support for

drug projects. They will have
responsibility to supportand
interact with Value Demonstration
Directors in advising on, and
undertakingwhere appropriate,
innovative and evidence based
Health Economic and/or Outcomes
Research solutions to optimize the
price and value proposition.

For more information visit
NewScientistjobs.com Job ID:
1400767440

Medical Director (MD)
Genentech

CA - California

Stays abreastofinternal and
external developments (scientific,
clinical, commercial, competitive,
legal, requlatory and like) assuch
developments may implicate or
otherwise impact the product
pipeline and portfolio within the
assigned therapeutic area(s).

For more information visit
NewsScientistjobs.com Job ID:
1400764202

Nurse Research Coordinator
(205330)

Henry M Jackson Foundation
TX- Texas

The Henry M. Jackson Foundation
(HJF)is seeking a Nurse Research
Coordinatorforthe Military &
Emergency Medicine Department/
Defense and Veterans Brain Injury
Center (DVBIC) located at the

Brooke Army Medical Center (BAMC)
in Fort Sam, Houston, TX.

For more information visit
NewsScientistjobs.com Job ID:
1400763401

Protein Engineering/
Antibody Research Scientist
Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

Novartis is expanding its biologics
capabilities. As partofthis
commitment, the Novartis Institutes
of Biomedical Research (NIBR)
created the global Biologics
Centertoenhance the gowth

of its biopharmaceutical

pipeline.

For more information visit
NewsScientistjobs.com Job ID:
1400767283

Protein Mass Spectrometry
Research Associate

Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

Analytical Sciences collaborates
across all platforms to
comprehensively characterize
molecules ranging from traditional
small molecules tonovel
biotherapeutics and their effectsin
biological systems. A core function
is also toapply new technologies
tobenefit the Novartis research
community.

For more information visit
NewsScientistjobs.com Job ID:
1400766333

ResearchScientist

Pioneer Hi-Bred

IA-lowa

Design, prototype, evaluate,
implement and optimize novel
algorithms, models and methods
thatinvestigate and address
complex genetic problems with
strategic and economic importance
to Pioneer's product development
goals.

For more information visit
NewScientistjobs.com Job ID:
1400764293

ResearchScientist - RNAi
Therapeutics
Novartis Institutes for
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BioMedical Research (US)

MA - Massachusetts

The primary research goal of

this unitis the development of
drug delivery technologies for
therapeutic SIRNA applications.
This positionwillbe part of a
multidisciplinary team focused
onusingavariety of approaches
toadvance our mechanistic
understanding of RNAI pathways
andaid in the deliveryoftherapeutic
SIRNA,

For more information visit
NewScientistjobs.com Job ID:
1400767834

Senior Director Clinical
Research- Neuroscience
Therapy Area

AstraZeneca US

DE - Delaware

Therole of Senior Director Clinical
Research provides medical input
intothe development and/or
commercialization of AZ compounds
by using detailed disease area
knowledge to integrate
knowledge intodesign of drug
registration programs and
diligence reviews oflicensing
candidates.

For more information visit
NewScientistjobs.com Job ID:
1400767433

Senior Research Associate
Pioneer Hi-Bred

|A-lowa

Works closely with Trait Integration
groupinoureffortsto select
appropriate markersforeach
populationtoensure efficient

useof genotypinglab resources.
Communicates with the Trait
Integration group regarding all
matters relatedtodata quality and
provides feedback to the labsothat
delivery of the highest quality data
is assured.

For more information visit
NewScientistjobs.com Job ID:
1400763949

Sr Research Associate -
Chemical Biology

Genentech

CA - California

Weareseekingan enthusiastic and
highly motivated biochemisttojoin
ajunior chemical biology groupas a

Research Associate or Sr. Research
Associate within the Protein
Engineering Department.

For more information visit
NewScientistjobs.com Job ID:
1400764180

Electrical Reliability
Engineer (OOOJF)

Monsanto

IA - lowa

An excitingopportunity to utilize
technology and make animpact
within Monsanto Muscatine

Plant exists within our Reliability
Engineering Team. The Electrical
Reliability Engineeris responsible
forimplementing, monitoring, and
maintaining processesthatenhance
manufacturing

efficiency and maximize plant
productivity.

For more information visit
NewsScientistjobs.com Job ID:
1400767382

Environmental Engineer
(OO1HF)

Monsanto

ID - Idaho

Performs hazardous waste site
inspections and recommends
appropriate action tomanagement
in compliance with requlations.
Prepares, maintains and uses
protective equipment. May
perform tests or experiments
requiring the use of unconventional
procedures and current line of
instrumentation.

For more information visit
NewScientistjobs.comJob ID:
1400767215

Sr Statistical Programmer
Analyst

Genentech

CA - California

As amember of a Medical Affairs
projectteam the Senior Statistical
Programmer Analyst applies
advanced level programming
techniques andleadershiptothe
planning, design, development,
implementation, and maintenance
of software for the reporting and
analysis of clinical patient data.
For more information visit
NewScientistjobs.comJob ID:
1400759639

Looking to
hire in clinical
oncology?

Clinical Oncology Feature
June 5 issue of New Scientist.

Our participation in the New Scientist
Cancer Feature yielded a tremendous
response to the Cancer/Oncology positions
available. We received a large number of
extremely qualified applicants, and are in
the process of hiring based on the strong
response we received.

Lara Hess, Children’'s Memorial Research Center

Reservations must be received

by May 26, 2010.

Email NSSales@NewScientist.com
Call 781.734.8770

Fax 720.356.9217

Jobs
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FEEDBACK

FRUITLOOPERY is, Feedback has
proposed, most readily detected
by the uncalled-foruse of the
word “quantum” (10 June 2006 et
seq). Don Jewett proposes a more
subtle detector that can spot
fractional fruitloopery, no less.

“Forexample,” he writes, “the
first fiveletters of‘quantitative
easing’ are the first fiveletters of
‘quantum’, giving a detection-
coefficient of 5/7. The fruitloopery
of‘quantitative easing’ in the
fiscal sphere involves much spin,
but perhaps it falls short of being
fullyquantal.”

We'll happily endorse a
fractional fruitloopery index,
especially one that appliesto
quantitative easing. But we feel
the need for a further, underlying
scale of measurement —a universal
crackpot standard, infact.

One such hasbeen proposed
by the physicist John Baez. At
bit.ly/crackpotindex, he starts
by givingevery potential crackpot
a five-point starting credit,
proceeds to add five points
for every word of their theses
written in CAPITAL LETTERS

and continues through a total
of 37indicators. These include
“40 pointsforclaiming that the
‘scientific establishment’ is
engaged ina ‘conspiracy’ to
prevent your work fromgaining
itswell-deserved fame”and

“40 points for comparing yourself

to Galileo, suggesting that a
modern-day Inquisition is hard
atwork onyourcase”.

This index, presented in1998,
has proved its worth overtime,
but now,as Michael Ludgate
informs us, it has a challenger in
the Quackometer developed by
Andy Lewis (see quackometer.
net). This observes that: “Several
people have noted how quack
websites use similarlanguage and
vocabulary and once you can spot
the patterns, spotting quackery is
easy.Quack words include
‘energy’, ‘holistic’, ‘vibrations’,
‘magnetic healing, ‘quantum’.
Thesewordsare usually borrowed
from physics and used to promote
dubious health claims.”

Thesite proposesan Sl unit,
the canard, toexpress quackery.
You simply feed in a website’s

In the lobby of the Sea Tac Holiday Inn near
Seattle airport, Richard Shield tells us,
there is a sign saying “Shuttle leaves every

half hour on the hour”
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For more feedback, visitwww.NewScientist.com/feedback

URL and the quackometergoes
through its pages and assigns
itanappropriate number of
canards. We are happy to report
that newscientist.com gets
0/10canards - despite our
generoushelping ofquantums,
and indeed vibrations —while
quantumhomeopathy.co.uk gets
awell-deserved 10/10. Could this
be the universal indexwe have
been seekingall these years?

THE tea room in the Caulfield School
of Information Technology, part of
Monash University in Victoria,
Australia, has afine collection of
higher degree theses. They are,
Tom Peachey tellsus, all in pristine
condition and locked behind glass.
Allpristine, thatis, except one that
has paper damage and some paint
dripped on the spine. Its title is:
“Some Conservation Problems of
Higher DegreeTheses in Victorian
University Libraries”. Tomwonders
if any Feedbackreaders know of
similarly self-referential theses.

LAST monthwe mentioned

Oxo stock cubes in the context of
the note on the plastic wrapping
of subscribers’ copies of New
Scientist saying that it is “Oxo
degradable” (3 April). Now Lynne
Moffat informs us that she

has just bought a pack of Oxo
cubes for her kitchen and finds
that they are “Same weight, NEW
shaped cube!”

Not only that. Dominic
Houghton notes that they are
“New X-shaped cubes”. He and
Lynne both wonder if Oxo has
pioneered anewdevelopment
in geometry.

AFTER reading our report on Morning
ChicnessBags, those must-have
fashion accessories for vomiting
expectant mothers (17 March),
JackWretchfelt he had to buy some
for arelative who is "working to add
to the world's population”. He says
that “on going to amazon.com I was,
being somewhat parsimonious,
disappointed to find that ‘Buy new’
was the only purchase option”.

BROWSING through a catalogue
from electronics specialist
Maplin, Peter Duffell cameacross
anitemthatisdescribed asa
“heated hat”.

This promises to “keep you
warm during those winter
months”by meansofa battery-
powered heater “placed between
earsarea”.

Inthat case, says Peter,
“wouldn’t it be better described
asa ‘brain heater’”? He goes
on to suggest it could be ideal for
people with plenty of empty space
in that particularlocation.

HERE is another strange
recommendation courtesy of
Amazon's algorithms (10 January
2009). Apparently, as the online
retailertold Tim Stevenson, a popular
trend among purchasersof Motorola
V3 phones is to buy, in addition, a
Pest-Stop Electronic Rat Killer along
witha Batman: Arkham Asylum
game for the PS3.

FINALLY, Allen Lutins was
provoked by our report onthe
“lessfat” claims of Fry’s Turkish
Delight (6 March) into sending
usa scanofaU-Turnenergy bar
packet featuring the claim:

“125 percentless fat than the
leading chocolate candy brands”.
How do they work that one out?

You can send stories to Feedback by
email at feedback@newscientist.com.
Pleaseincludeyour home address.
This week’s and pastFeedbacks can
be seen on our website.



THELASTWORD

Inaspin

Why don't adults enjoy dizziness
like childrendo? When | was akid,
Iremember thinking that adults
were ratherboring fornot enjoying
the feeling of dizziness like | did,
and | vowed to always enjoy it. Now,
as anadult, | can’tstand it - it makes
me want to throw up. It seems many
other adults feel the same way. Why
isthis? Doessomething change in
usaswe age?

MIstillremember my first—and
sofarlast-trip toa fairground.
Iwas15and vomited after aride
ona merry-go-round. [couldn’t
understand why my brother,who
is three years younger than me,
stayed foranotherride.
Children obviously enjoy the
feeling of dizziness —just look at
how roundabouts in parks and
playgroundsarepackedwith

"Youngsters need the
stimulation of dizziness
to develop ahealthy
balance system”

youngsters. They need that
stimulation todevelopa healthy
balance system, which is
necessary to crawl, walk and keep
theirbodies upright, evenona
rocking boat.

Our balance system is
controlled by three senses
cooperating incomplex harmony.
The vestibular system in our inner
ear informs usabout the position
of our head; oureyes tell ushow
our body is located in relation to
the external world; and

Questions and answvers should be concise.
Wereserve theright toedit itemsfor clarity
and style. Include adaytime telephone
number and email addressif you have

one, Restrict questions to scientific
enquiries about everyday phenomena.
Thewritersof published answers will
receive a cheque for £25 (or US$
equivalent). Reed Business Information Ltd
reserves all rights to reuse question and
answermaterial submittedby readers in
any medium or format.

proprioceptors—receptors in
muscles and joints—help us to
figureout how ourbody is
positioned in space, whichis
particularly helpful if we cannot
see.Theseelementsmatureat
different rates.

The vestibular system is fully
operational by the time a child
hasreached 6 monthsof age,
proprioceptors need three or four
yearsmore. The development of
thevisualelement iscomplete
byaround16 yearsofage.

Thesensation of dizziness
and nausea followinga spinning
movement is similar to motion
sickness—aresult of the
conflictinginformationour brain
receives from the three elements
mentioned above.

Whenour body is rotating at
speed our vestibular system and
propioceptors canfeel it, but our
eyescan’t locate the horizon.
Ourbrainisdesperately trying to
resolve this conflict and, because
humansare primarily visual, it
assumes that the other sensesare
hallucinating, probably because
of intoxication. So the brain tries
to get rid of the assumed poison
by provoking vomiting.

It looksas if my brother’s
balance system hadn'’t fully
matured at the time of our trip
to the fairground, hence his brain
wasn't perceiving the sensory
information as conflicting.
Therefore, he could enjoy his
ride onthe merry-go-round
while, unfortunately, his older
sister could not.
JoannaJastrzebska
North Shields, Tyne & Wear, UK

New Scientist retains total editorial control
overthe content of The Last Word. Send
questions and answers to The Last Word,
New Scientist, Lacon House, 84 Theobald's
Road, London WCLX 8NS, UK, by email to
lastword@newscientist.com or visit
wwwylast-word.com (please include a
postal address inorder to receive payment
for answers).

Fora list of all unanswered questions
send an SAE to LWQlist at the above
address.

Last words pastand present, plus questions, at

This week’s
questions

FUNNY ONION

If, after peeling an onion then
topping and tailing it,  wait
before choppingit, the middle
segments push up and outwards
(see photo, above). Why?

Alan Middleton

Weymouth, Dorset, UK

TOPSY-TURVY WORLD
Whydon't batsget dizzy
when they hangupside down?
Ordo they?

Year s

Christopher Hatton School,
London, UK

WINE THIEF

Duringtherecent cold snap
inadvertently left a full bottle of
sparkling wine outside the back
door. It wasfrozensolid when I
found it. [ brought it inside and
allowed it todefrost at room
temperature. However, when

GetLonely?

Our latest collection -

Available frombooksellers
andatwww.newscientist.com/
polarbears

Do Polar Bears

serious enquiry, brilliantinsight
and the hilariously unexpected

www.last-word.com

defrosted, the bottlewas no
longer full (see photo, below). The
bottle was corked and the cork was
retained by achampagne-style
wire cage. Both the cork and the
wire appeared intact. Where has
the missing wine gone?

Nigel Healey

By email, no address supplied
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