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AT THIS time of year it is 
traditional to take stock of one’s 
life and resolve to be a better 
person. For many people with an 
indulgent holiday season under 
their belts, that involves cutting 
down on alcohol.

Easier said than done. Booze is 
relatively cheap, widely available 
and addictive. This toxic 
combination has created a public 
health disaster: alcohol is now  
the world’s third-biggest cause  
of illness and premature death, 
behind only smoking and high 
blood pressure.

The alcohol industry is well 
aware of this and understands 
that it bears some responsibility 
for taking action. But it has not 
been very successful. Alcohol 
consumption is roughly the  
same as it was 20 years ago and  
is a more pressing public health 
problem now than it was then. 

The industry must shoulder 
part of the blame for this  
failure. Its strategy for tackling 
alcohol harm largely consists  
of promoting policies that  
don’t work especially well, while 
disputing the effectiveness of 
those that do (see page 42).

This is a classic strategy from 
an industry whose bottom line  

is threatened by scientific 
evidence. We have seen it time  
and again, from tobacco and  
fossil fuels to salt.

Up until now, politicians have 
generally been content to let the 
alcohol industry regulate itself. 
Not for much longer. Drinking has 
become so problematic that some 

governments are ready for a 
showdown. Scotland is taking the 
lead with a proposed minimum 
price for a unit of alcohol. 
England, Wales and Ireland  
are considering following suit.

Alcohol companies will not lie 
down and just let this happen. 
Scotland’s proposals are already 
the subject of a legal challenge  
by groups led by the Scotch 
Whisky Association. One  
plank of their argument is that 
minimum pricing “will be 
ineffective in tackling alcohol 
misuse”. That flies in the face  
of extensive scientific evidence 
(The Lancet, vol 373, p 2234).

If the industry is serious  
about reducing harm, it  
should come out in support of 
minimum pricing. New year’s 
resolutions usually fail, and  
so do alcohol policies that are  
based on personal restraint.  n

Get serious about drinking

EDITORIAL

Curbing harmful consumption can no longer be left to the industry

ABOUT 12,000 years ago, as the 
world warmed after the last ice 
age, temperatures in the far north 
plummeted. This was probably 
caused by a huge injection of fresh 
water from melting ice sheets.

Could something similar 
happen over the next century? 
Most climate scientists would say 
no, because they expect it to take 
centuries for the great ice sheets 

to begin melting in earnest.
But renowned climate scientist 

James Hansen thinks that with the 
planet warming more rapidly than 
ever before, the ice sheets will melt 
faster, leading to rapid sea level 
rise. His work suggests that the 
average surface temperature of 
the entire planet will temporarily 
fall as a result, leading to even 
more climate chaos (see page 9).

Is Hansen being alarmist about 
sea level rise? It will be decades 
before we know. But a recent 
study looking at how the climatic 
changes seen so far compare with 
predictions concluded that most 
scientists “err on the side of least 
drama” (Global Environmental 
Change, doi.org/jv9). So the next 
time you see a climate scientist 
being accused of alarmism, bear 
in mind that, so far, more extreme 
projections are tending to be 
more accurate.  n

A climate of caution

“The drinking has got so 
problematic that some 
governments are ready 
for a showdown”

YOU probably haven’t heard of Lim 
Yo-Hwan – but his name might 
soon be everywhere. Known as the 
Michael Jordan of video games,  
he is one of a growing number of 
e-sports stars from South Korea. 

Professional gaming has been  
big business there for years. Now 
it’s going global (see page 20).

To traditional sports fans, 
watching video games might 
seem pointless. They should  
give it a chance. Players are  
often extraordinarily skilful and 
tournaments can be as gripping  
as any major sporting event.

It is worth remembering that 
today’s spectator sports evolved 
from pastimes that people also 
happened to enjoy watching. 
Sports are just combinations  
of made-up rules, often absurd, 
designed for one purpose: to 
produce a compelling contest. 
Why can’t video games grab a  
slice of that action?  n

Give games a 
sporting chance
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SATELLITES are no longer 
weapons, according to a change in 
US anti-arms trafficking law. The 
move gives hope to commercial 
spaceflight companies wanting to 
sell their technology on the global 
market rather than just within the 
US. However, the focus on Earth-
orbiting craft means deep-space 
missions could still be hampered 
by onerous security laws.

On 3 January, President Barack 
Obama authorised a revision of 
the International Traffic in Arms 
Regulations law. Since 1999, ITAR 
listed US satellites and related 
technology as munitions with 
strict limits on exports to foreign 
powers – much to the annoyance 
of satellite makers. They say they 

cannot earn what they need to 
stay innovative without selling 
advanced technology abroad. The 
updated law takes Earth-orbiting 
satellites and technologies off the 

Disarming space list, although the president 
retains veto power, and the ruling 
doesn’t apply to China, Iran or 
North Korea.

Alex Saltman of the 
Commercial Spaceflight 
Federation in Washington DC 
hopes the relaxation of rules will 
in future be extended to other 
space-tourism equipment such  
as crew capsules, which right now 
remain restricted by ITAR.

The new rules should also  
allow  US students who aren’t 
citizens to access computer  
data and documents from US 
aerospace companies, which they 
had been denied until now. So 
says Sara Seager, a planetary 
scientist at the Massachusetts 
Institute of Technology, whose 
students design and build small 
satellites called CubeSats.

But major issues remain, Seager 
says, such as what will happen to 
foreign students working on more 
far-ranging probes. “Why did they 
focus on satellites that orbit Earth 
and not spacecraft that go beyond 
Earth?” she says. “It’s not clear 
whether the government can fix 
this language before it is written 
up into regulations.”

Exocomet bonanza
EXOPLANETS are used to the 
limelight – exocomets less so. 
Now, a fresh crop of comets found 
around alien stars suggests that 
these icy dirt balls stalk solar 
systems across the Milky Way.

Discs of debris swirling around 
young stars clump up to form 
planets. Asteroids and comets are 
the leftovers. Comets around alien 
suns are too small to see directly, 
so a team led by Barry Welsh at the 
University of California, Berkeley, 
looked for the chemical signatures 

of their tails as they are heated by 
their host stars. “Exoplanets are 
just so last year,” said Welsh at 
a meeting of the American 
Astronomical Society in Long 
Beach, California, on 7 January.

At the same meeting, 
Francois Fressin of the Harvard-
Smithsonian Center for 
Astrophysics in Cambridge, 
Massachusetts, reported that 
17 per cent of stars host a planet 
about the size of Earth, totalling 
17 billion in the Milky Way alone. 
But these worlds orbit their stars 
too closely to be true Earth twins.

–Out of the frying pan…–

Inferno grips Australia
“CATASTROPHIC”. That was the fire 
danger rating in many Australian 
regions as New Scientist went to 
press. The country is sweltering,  
with the average maximum daily 
temperature hitting 40.33 °C on 
Monday – beating the old record  
of 40.17 °C set in 1976. 

“Previously, the only time we  
ever had a sequence above 39 °C 
 was four days in 1973,” says Karl 
Braganza of the Australian Bureau  
of Meteorology. “Today will make it 
seven days.” The event is the result, 
Braganza says, of four months of 
record peak temperatures, a 
high-pressure system parked over 
the country, clear skies and the 
failure of the northern monsoon.  
All this comes against the backdrop 
of warmer global temperatures.

The heat, combined with 
above-average growth of vegetation 
due to a couple of recent wet years, 
poses a huge fire risk. There are fires 
burning in five of the six states. But 
the greatest threat to humans, says 
Liz Hanna of the Australian National 
University, is the heat itself. “[It] 
directly causes more deaths than fires, 
floods and all natural events combined 
in Australia,” she says. When it gets 
hotter than 35 °C, people have trouble 
maintaining normal body temperature.

Heatwaves are becoming more 
common, says Markus Donat of the 
University of New South Wales. “If we 
take the 5 per cent warmest events 
from 1951 to 1980, and look at the 
next 30-year period, then these 
warmest events have become 40 per 
cent more frequent.”

“Earth-orbiting satellites 
will no longer be listed as 
munitions that can’t be 
sold to foreign powers”

TRUTH got stranger than fiction last 
week when the “crew” of the starship 
Enterprise entered into a dialogue 
with some very real astronauts.

Canadian astronaut Chris Hadfield 
started it all by posting images of the 
Earth from the ISS on Twitter. That 
prompted a response from actor 
William Shatner (pictured), who 
played Captain James T. Kirk in the 
Star Trek TV series: “Are you tweeting 
from space?”. The astronaut’s reply 
used words uttered when Enterprise 

Captain Kirk tweets space station
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pulled up above a new world. “Yes, 
Standard Orbit, Captain. And we’re 
detecting signs of life on the surface.”

Enterprise helmsman Lieutenant 
“Mister” Sulu, aka George Takei, and 
science officer Spock, aka Leonard 
Nimoy, then chipped in. Not to be 
outdone by fictional counterparts, 
real-life moonwalker Buzz Aldrin 
piped up too: “Neil and I would have 
tweeted from the Moon if we could 
have but I would prefer to tweet  
from Mars. Maybe by 2040.”

upFRONT
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“WE WILL never satisfy everyone. 
Some will still feel some studies 
are too risky, while others feel the 
benefits outweigh the risk.” 

So says Tony Fauci, head of the 

US National Institute of Allergy 
and Infectious Diseases (NIAID), 
regarding plans to allow research 
into potentially pandemic 
mutants of H5N1 bird flu to 
resume, possibly within weeks.

Such studies were put on hold 
last year after two labs reported 
making H5N1 transmissible 
among mammals. Biosecurity 
experts warned that if the work 
was published, bioterrorists 
might create and use the virus,  
or that it could escape from labs 
repeating the experiments.

Flu researchers declared a 
moratorium on studies that make 
H5N1 more contagious until rules 
on what could be published were 
agreed. This week NIAID will start 
finalising rules for referring 
proposals for such H5N1 research 
to teams of researchers and 
biosecurity experts, who will reject 
any deemed too risky to publish. 

The rules do not apply to work 
funded by non-US agencies. Global 
biosecurity will be discussed at a 
meeting in Geneva next month.

Flu work to restart

CANADA’S push to exploit oil-rich 
sandy rock formations is certainly 
controversial, but does it pose a 
health threat? A first analysis 
has found an increase in 
carcinogens in sediment from 
lakes near to the Athabasca oil 
sands in Alberta, though it is not 
yet clear if the pollution could 
make people ill.

John Smol of Queen’s 
University in Kingston, Ontario, 
and colleagues analysed sediment 

cores from six lakes up to 
90 kilometres north-west of 
Athabasca. Concentrations of 
polycyclic aromatic hydrocarbons 
(PAHs), well-known carcinogens, 
are between 2.5 and 23 times 
higher in the top layers of 
sediment than in layers laid down 
in 1960, at least 20 years before tar 
sand extraction began (PNAS, DOI: 
10.1073/pnas.1217675110). 

The type of PAHs has changed 
over that period too, from those 
typically generated by wood-
burning to those originating from 
unburned petroleum, suggesting 
tar sand excavation was the culprit. 

Smol acknowledges that levels 
in the lakes they tested have yet to 

reach concentrations found in 
urban lakes. Nor did his team find 
any evidence of a substantial 
impact on fish or other aquatic 
life, such as plankton. But his 
analysis is the first to look at 
potential health threats from tar 
sand extraction. Previous studies 
found that tar sands increase the 
production of greenhouse gases 
and deplete ancient forests.

“Quote to go in here over 
four lines range left like 
this Quote to go in her 
like this xxxxx”
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TB fight intensifies
For the first time in 40 years, a new 
class of drug to combat tuberculosis 
has been approved by the US 
Food and Drug Administration. 
Bedaquiline blocks an enzyme vital 
for energy production in multidrug-
resistant TB bacteria, which infect 
630,000 people globally each year.

Shell’s Arctic blues
The drilling rig that ran aground in 
the Arctic on 31 December has been 
towed to an Alaskan bay where it will 
stay until seaworthy again. None of 
the oil products inside have escaped, 
but this has not stopped activists 
from petitioning the US government 
to revoke Shell’s permit to drill off 
the coast of Alaska.

RIP Kyoto 1.0
Fifteen years after its birth,  
the world’s first legally binding 
agreement to limit greenhouse gas 
emissions ended last week. It lives 
on in the form of an agreement 
forged at the Doha climate talks.  
But with Russia, Japan, New Zealand 
and Canada pulling out, it only covers 
nations which contribute 14 per cent 
of global emissions, mainly the 
European Union and Australia.

Stem cell acceptance
It’s a good sign for those about to 
take part in the first human trials 
of induced pluripotent stem cells, 
which are adult cells reprogrammed 
to become other types of tissue. 
Transplanting these cells into mice 
produced negligible immune 
rejection (Nature, 10.1038/
nature11807). The human trials, 
planned for this year, hope to aid 
blindness and blood diseases.

Black holes snapped
NuSTAR, an X-ray telescope NASA 
launched six months ago, has sent 
back its first images – of two black 
holes and a supernova remnant. 
NuSTAR can see through the cosmic 
gas and dust that plague other X-ray 
telescopes, giving us a first peek at 
the high-energy cosmos.

–Oil is not well in lakes nearby–

Toxic tar sands

No cure for bank ills

“Any research proposals 
into mutant H5N1 bird flu 
that are deemed too risky 
will be rejected”

“Carcinogen levels in six 
lakes were higher than 
measurements from 1960, 
before extraction began”

IT IS like storm-proofing a 
building with a paper towel. From 
2015, the world’s banks will be 
forced to keep a proportion of 
their assets in reserve, to prevent  
a repeat of the 2008 banking 
crisis. But economists say the 
rules will make little difference.

Serafín Martínez Jaramillo  
of the Mexican Central Bank 
endorses the move but says it 
doesn’t allow for the fact that 
bad debts can spread through the 
economy and take down many 
banks at once. This was at the 
heart of the 2008 crisis. “You  
have to incorporate contagion.”

Simone Giansante of the 
University of Bath, UK, has 
modelled the effects of such  
rules and found they barely 
reduce this risk (Social Science 
Research Network, doi.org/j59). 

Many economists say what’s 
needed is a system that can also 
identify threats ahead of time.

60 SeCoNdS

–Real-life science fiction–

For daily news stories, visit newscientist.com/news
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IT BEGAN when something fell 
apart. Somewhere on Earth, over 
3.5 billion years ago, a bubble of 
fat may have spontaneously 
broken into smaller ones, giving 
rise to one of life’s most 
fundamental properties – the 
ability to make copies of itself. 

That’s according to Jack Szostak 
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of the Howard Hughes Medical 
Institute in Boston, who has 
demonstrated this simple division 
in the lab. Versions of it are found 
in many bacteria today, lending 
some credence to the theory.  
The simplified cell division also 
doesn’t require any genes or the 
complex machinery modern cells 
use to divide, which suggests it 
could have been under way before 

living organisms appeared. 
We can’t be sure that’s what 

happened, says Jeff Errington  
of Newcastle University in the  
UK. “But it’s a very plausible 
explanation. It actually works.”

Barring viruses, all modern 
organisms are built of cells  
that divide in a process that 
underlies their ability to grow  
and reproduce. 

To understand how early life 
worked, Szostak has spent years 
trying to create a protocell similar 
to what may have preceded the 
first cells on Earth. He focuses on 
fatty acids. When dissolved in 
water, these organic molecules 
can group together into bubbles, 
or vesicles, similar to what the 
first protocells may have looked 
like. A few years ago, his team 

Michael Marshall

found that if they kept adding 
fatty acids, the vesicles grew into 
long, thin tubes. The tubes were 
fragile and easily broke up into 
daughter vesicles – a crude form 
of cell division (see diagram, 
above right). 

The finding was an implausible 
model for early cell division, 
though: the vesicles have no  
way to make extra fatty acids  
and natural supplies would have 
been scarce.

Szostak has now found a way  
to trigger the division without 
feeding them. By evaporating the 
solution his vesicles float in, he 
was able to make them grow and 
divide (Journal of the American 
Chemical Society, doi.org/j48). 

Instead of requiring an external 
source of fatty acids, says Szostak, 

The ability of life to make copies of itself may have 
started with bubbles of fat splitting in a pond

Fat: the origins  
of dividing cells?  
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–Where life began?–

early protocells just needed a 
warm little pond to float in – 
similar to the one Darwin 
speculated life began in. When the 
sun shone water would evaporate, 
the fatty acids would become 
more concentrated, and the 

protocells would divide.
Could this really be how cell 

division began on Earth? Szostak’s 
vesicles are all made from the 
same simple fatty acids, whereas 
early Earth was probably covered 
in a messy mixture of related 
molecules, cautions Armen 
Mulkidjanian of the University of 
Osnabrück in Germany. It would 
be best to check whether vesicles 
made from such mixtures also 
divide when concentrations are 
raised. But he thinks they should, 
and that Szostak’s results will be 
generally applicable. 

A bigger issue is whether the 
vesicles could have existed at all, 
says Jeffrey Bada of the Scripps 
Institute of Oceanography in  
La Jolla, California. Even on land, 
water may have been too salty  
or acidic for them to be stable. 

Support for Szostak’s idea 
comes from the behaviour of 
antibiotic-resistant bacteria. 
Almost all bacteria have rigid 
outer walls, which are the target  
of many antibiotics. In response 
to the drugs, some bacteria shed 
their outer walls, turning them 
into amorphous blobs. Errington 
has found that they then divide 
differently: some bud off smaller 
blobs, others create vesicles 
within themselves that eventually 
escape as daughter cells, and some 
extend a long tube that breaks up 
into small daughter cells – much 
like Szostak’s vesicles (Open 
Biology, DOI: 10.1098/rsob.120143).

“The similarity between Jeff 
Errington’s work and our 
observations of division of 

In this section  
n Iceberg effect could cool world, page 9
n Atoms go beyond absolute zero, page 12
n Fossils printed in 3D – and win a printed skull, page 17

It’s not just primitive cells that can 
divide and reproduce – oil can too. 

Martin Hanczyc of the University 
of Southern Denmark previously 
found that nitrobenzene droplets can 
move around powered by chemicals 
in their environment – in effect, 
powered by “food”. But they did  
not reproduce or pass on genes.

He has now given them an 
upgrade so they can reproduce.  

The new droplets have a surfactant – 
which reduces the surface tension  
of liquids – with a positive charge. 
Placed in a liquid containing a 
negatively charged surfactant, the 
two surfactants attract each other  
at the droplet boundary, causing it to 
divide. Adding salt makes them fuse. 
By alternating fission and fusion, the 
“life cycle” can continue indefinitely.

The team plans to give the 

CreatIng lIfe  out of oIl
droplets a simple genetic system  
for the synthesis of surfactants, 
allowing them to control when they 
divide. If they succeed, the droplets 
will be able to evolve.

Such droplets probably didn’t exist 
on Earth, but they might form on 
other planets. However, their true 
importance might lie in creating 
materials that self-repair and 
respond to environmental changes. 

filamentous vesicles is striking,” 
says Szostak. Mulkidjanian says 
that the simple cell division 
described by Errington could be a 
relic of how cells first reproduced 
billions of years ago.

Errington has also found that 
bacteria without walls can still 
divide even if all genes involved  
in this process have been deleted. 
As with Szostak’s vesicles, their 
division seems to rely solely on 
the physical properties of the 
membrane, suggesting that early 

protocells may not have required 
a complex genome to reproduce 
(Cell Reports, doi.org/j5n).

“If you take out a gene and the 
cell dies, that makes it pretty clear 
what’s essential,” says geneticist 
Craig Venter, who is trying to 

create a minimal cell by removing 
inessential genes. He calls 
Szostak’s findings “fascinating”. 

If dividing bubbles really were 
at the root of life on Earth, where 
did they form? Szostak’s vesicles 
only form in fresh water. He and 
Mulkidjanian suspect that the 
first protocells appeared in shallow 
ponds on Earth’s first continents, 
not in the sea as origin-of-life 
researchers often assume.

Last year Mulkidjanian 
published evidence that cool 
water basins at geothermal fields 
are good candidates. They contain 
plenty of essential chemicals like 
phosphorus and metal ions, 
giving them the same chemical 
make-up as the interiors of 
modern cells (New Scientist, 
18 February 2012, p 6). 

Such ponds would have gone 
through cycles of evaporation  
by sunlight – making dissolved 
substances more concentrated – 
and dilution by rainfall, he says, 
good conditions for Szostak’s 
vesicles to divide. That wouldn’t 
happen in the ocean, which is  
too big for evaporation to have  
a significant effect.

Although many researchers 
remain partial to a marine origin 
for life, Szostak agrees with 
Mulkidjanian: “If you need 
evaporation together with  
fresh water and temperature 
fluctuations, then I think you 
have a stronger argument for a 
geothermally active terrestrial 
environment.”  n

The great divide
One theory for how cell division began on Earth comes from the division 
of bubbles of fatty acids in water

Bubble of fat 
absorbs more 
fatty acids

FATTY ACID

FAT BUBBLE

This causes the 
bubble to swell into 
an elongated tube

The elongated tube is unstable 
and breaks up into daughter cells, 
and the process repeats

“the first protocells may 
have appeared in shallow 
ponds on earth’s first 
continents, not in the sea”
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THIS WEEK

IF CREATURES exist on planets 
with twin suns, they would have 
to be extremely adaptable. 

The most detailed look yet at 
the energy from stellar pairs 
shows there are more potentially 
habitable worlds in the galaxy 
than we thought. But the planets’ 
denizens must be able to adapt 
quickly to wild temperature shifts 
and unpredictable seasons.

Most stars in the galaxy come 
in pairs or more. Until recently, 
astronomers assumed the regions 
around many of these binaries 

would be too gravitationally 
chaotic to host planets (see 
“Binary star apocalypse”, below).

Now that view has changed.  
A handful of planets have been 
discovered orbiting two stars, 
including some that appear to be 
in the habitable zone, where 
liquid water can exist.

“This means we cannot dismiss 
binary stars as being inhospitable,” 
says William Welsh of San Diego 
State University. “That opens up a 
vast number of possibilities that 
were previously considered too 
hostile for life.”

Early models assumed the 

brightest star in a binary pair was 
the only one that mattered for 
habitability, and no one modelled 
systems in which both stars were 
equally bright. “What we’ve done 
for the first time is say, ‘let’s take 
both stars into account and see 
what the habitable zone really is’,” 
says Stephen Kane of the 
California Institute of Technology 
in Pasadena. “It becomes much 
more complicated.”

Kane and Caltech colleague 
Natalie Hinkel modelled a variety 
of binary systems and calculated 
the combined light contributions 
at every point in the stars’ vicinity 
(The Astrophysical Journal, doi.
org/j36). In some systems, they 
found distinctly lopsided 
habitable zones, especially when 
the stars were widely separated. 
“It surprised me how asymmetric 
some of the habitable zones can 
be,” Kane says. “Some of them end 
up looking like peanuts.”

Planets in other systems, 
including the first confirmed 
binary world, Kepler 16b, would 
move in and out of their habitable 
zones over the course of a year, 
possibly forcing cycles of freezing 
and thawing. “The climate is 
much wilder on these planets 
than on Earth,” says Welsh, who 
was not involved in the work. “Life 
would have to be able to cope with 
very large and rapid changes in 
temperature.” 

That creates challenges for land 
dwellers, Kane says. “It would be 
very difficult to predict weather 
patterns, or when to plant your 

Lisa Grossman

–Habitable, but wild–

Life would be weird 
on a two-sun world
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Oval of life
Long visualised as a simple ring around 
single stars, it now seems binary stars 
can have habitable zones too

Our solar system, with Earth's orbit

A widely separated binary system

crops, or anything like that.”
It’s less of an issue if the planet 

has oceans, says Frank Drake, one 
of the first researchers to hunt for 
extraterrestrial intelligence. It 
takes a greater energy flux to heat 
or cool water compared with air, 
so marine creatures would be 
protected from quick-change 
seasons. “The ocean is a 
wonderful, very cosy blankie for 
life,” Drake says.

What about the most famous 
planet with two suns, Tatooine, of 
Star Wars fame? Kane says that the 
stars are so far apart they would 
create a lopsided habitable zone – 
and the planet wouldn’t be in it.

“If one were to calculate the 
[habitable zone] boundaries for 
the Tatooine system based on film 
footage, there’s a very real 
possibility that the planetary 
system as depicted is unphysical,” 
Kane says. “This would not be a 
big surprise, since the film was 
produced far before any of this 
kind of research took place.”  n

Not all two-star systems have stars 
close enough for one planet to orbit 
both. In some cases, the stars are so 
far apart that planets could orbit one 
star, while the other lurks hundreds 
of billions of kilometres away.

You might think such worlds 
would be as serene as those around 
solo stars. But the second star 
could spell doom, says Nathan Kaib 
of Northwestern University in 
Evanston, Illinois.

In the outer reaches of our solar 
system, objects in the Oort cloud  
are nudged to and fro by galactic 
tides and the gravity of passing  
stars. This sends some of them, 
which we see as comets, careening 
into our neighbourhood on highly 
elongated orbits.

In a series of simulations, Kaib 
and his colleagues showed that the 
same is probably true for widely 
separated binary stars. At some 

binary star apocaLypse
point, gravitational tweaks will 
almost inevitably send one star 
hurtling towards its partner – and the 
brief encounter would wreak havoc 
on any planets.

In about half of the simulations,  
at least one planet ended up getting 
ejected from the star system. In 
20 per cent of cases, the star lost all 
its planets (Nature, doi.org/j56). 
“You wind up with a naked star,” says 
Kaib. “It can be very devastating.”
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Big melt promises a 
cooler, stormier planet
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A CATASTROPHIC rise in sea level 
before the end of the century could 
have a hitherto unforeseen side 
effect. Melting icebergs might 
cool the seas around Greenland 
and Antarctica so much that the 
average surface temperature of the 
planet falls by a degree or two. This 
is according to unpublished work 
by climate scientist James Hansen 
of NASA’s Goddard Institute for 
Space Studies in New York City.

While it might sound welcome, 
by the time this occurs the 
temperature differences produced 
by the “iceberg cooling effect” 
could lead to even more climate 
chaos in a world already being 
devastated by extreme weather. 
Winter storms, for instance, are 
powered by the temperature 
differences between the poles and 
the equator, so there might be 
storms of unprecedented ferocity.

And the temporary cooling 
would be deceptive. The planet 
would still be accumulating heat 
because of higher carbon dioxide 
levels – it is just that vast amounts 
of heat energy would go into 
melting ice and warming water. 
“It’s a redistribution of heat 
energy,” says Daniel Sigman of 
Princeton University, who studies 
the end of the last ice age and was 
not involved in Hansen’s work.

To visualise the cooling effect, 
imagine being shut in a stiflingly 
hot kitchen. You could cool the air 
by flinging open the freezer and 
letting the food defrost. The 
kitchen as a whole will not lose 
heat if there is nowhere for it to 
escape to, but some heat energy 
will go into defrosting the freezer 
rather than warming the air.

There are two ways in which 
disintegrating ice sheets can cool 
surface temperatures. Melting ice 
“soaks up” heat energy without 
raising the water temperature and 
an injection of fresh water can 

change ocean circulation patterns 
and transfer heat from the surface 
to deeper waters. 

Most climate scientists think 
the freezer door will remain 
firmly shut this century, but not 
Hansen. He has long warned that 
there could be a huge rise in sea 
level this century and, with 
colleagues Makiko Sato and Reto 
Ruedy, he recently simulated the 
possible effects. Hansen included 
a brief summary of some of the 
results in an analysis of Greenland 
ice loss released in December. He 
told New Scientist that a full paper 
is being prepared for publication, 
but would not discuss the details.

Assuming a 0.6-metre sea level 
rise from 2010 levels by 2065, 
which could inundate many 

coastal cities, Hansen’s model 
suggests that the average global 
surface temperature would be just 
1.5 °C warmer than in 
preindustrial times, compared 
with 1.9 °C without the iceberg 
cooling effect. With a massive  
1.4-metre sea level rise by 2080, 
the surface temperature would fall 
to 0.9 °C above preindustrial 
levels, instead of rising to 2.2 °C 
above. Although most of the world 
would remain much warmer than 
now, northern Europe might cool 
to preindustrial levels and the UK 
might actually be chillier.

Climate modellers have long 
done experiments looking at the 
complex effects of melting ice 
sheets, says Sigman. These 
experiments typically show 
regional cooling, but in Hansen’s 
simulation the effect is much 
greater. The likely reason is that 
his simulation assumes a more 
rapid acceleration of ice loss, 
doubling every 10 years.

Most other climate scientists 
think the ice sheets will melt 
slowly – this is what happened at 
the end of past ice ages. Hansen 
thinks this logic is flawed. The 
reason that sea level rose slowly in 
the past, he writes, is because the 
planet warmed slowly. After the 
last ice age, for example, it took 
10,000 years for the average global 
temperature to rise about 4 °C. 

Now the world is on course to 
warm this much in fewer than 
200 years.  Michael Le Page  ■

Sperm dance to 
calcium’s tune 
en route to egg
FROM headbanging to pirouettes, 
sperm cells need the right moves to 
bag the egg. Identifying how sperm 
switch from one movement to 
another could lead to better fertility 
treatments for men, it now seems.  

In the journey up the female 
reproductive tract, sperm cells have 
to plough through a range of viscous 
barriers, says Stephen Publicover at 

the University of Birmingham, UK.  
To do this they have to adapt their 
behaviour accordingly. 

Broadly speaking, sperm are either 
activated, swimming forwards in a 
spiral, or hyperactivated, thrashing 
wildly – used to enter the egg.

To find out how sperm switch from 
one stroke to the other, Publicover 
and his colleagues studied calcium 
signalling in human sperm cells. 
Sperm cells appeared to be activated 
when calcium enters through ion 
channels in the tail. When calcium is 
released from organelles inside the 
neck of the cell into the surrounding 

cytoplasm, the sperm became 
hyperactivated.

To verify the finding, the team 
used drugs such as progesterone to 
artificially stimulate the movement 
of calcium within a sperm sample. 
When they triggered calcium uptake 
through the tail of the sperm, it 
stimulated activated movement and 
the sperm moved along a mucus-
filled tube more easily than in a drug-

free sample. Similarly, triggering the 
release of calcium within the neck 
made the sperm hyperactivated.  
The work was presented last week  
at Fertility 2013 in Liverpool, UK.

It is not yet clear what influences 
calcium movement within the 
reproductive tract, but varying pH 
levels throughout may be involved.

The work may have relevance in 
identifying types of infertility 
involving sperm switching between 
movements, says John Parrington at 
the University of Oxford. “Or for 
making new types of contraceptive.”  
Douglas Heaven  n

“Identifying how sperm 
switch from one movement 
to another could help to 
treat infertile men”

–Harbinger of ferocious storms–
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THEY survived a “mission to 
Mars” that helped us understand 
the challenges of isolation. Now 
the crew who participated in a 
mock trip to the Red Planet may 
have helped overturn a long-
standing assumption of how  
our body deals with dietary salt.

The Mars 500 mission, which 
ended in November 2011, was a dry 
run for a real Mars mission. It saw 
six volunteers confined for 520 
days in a mocked-up spacecraft at 
the State Research Centre Institute 
for Biomedical Problems in 
Moscow, Russia. It also provided 
a chance to perform otherwise 
difficult experiments on diet.

It is known that dietary salt is 
rapidly excreted in urine. As it 
passes through the kidneys it 
helps them to eliminate unwanted 
fluids. But too much salt in the 
bloodstream can hamper the 
ability of kidneys to remove 
water, increasing blood pressure 
and adversely affecting health.

It is a challenge to measure the 
long-term effects of salt because 
of difficulties in regulating 
dietary intake. However, Mars 500 
“mission controllers” were able  
to dictate the amount of salt that 
the crew received each day.

During this mission, and a 
preliminary mission with a 
different crew that lasted 105 days, 
12 crew members consumed 
either 6, 9 or 12 grams of salt per 
day for 29 to 60 days. Previous 
research suggests that there 
should be roughly the same 
amount of salt in urine as has 
been eaten that day. Instead, the 
crew excreted different amounts 
each day, revealing a six to seven-
day cycle of salt retention and 
excretion. The patterns varied 
between crew members, but were 
consistent within individuals. For 

example, on a 12-gram daily salt 
diet a crew member might excrete 
as little as 6 grams on day three  
of the cycle, and peak at 18 grams 
on day five (Cell Metabolism, DOI: 
10.1016/j.cemet.2012.11.013).

The fluctuations tallied with 
levels of the hormones 
aldosterone and cortisol. It is not 
yet known why the cycles lasted 
six to seven days. Jens Titze of 
Vanderbilt University School of 
Medicine in Nashville, Tennessee, 
who headed the study, suspects  
it could be influenced by sleep.  
In the 105-day mission, crew 
members performed a night shift 
every six days. Blood pressure on 
the morning after a night shift was 
higher compared with day shifts. 
No night shifts were performed 
during the experiment on the 
longer mission, however.

Graham MacGregor of the 
Wolfson Institute of Preventive 
Medicine in London says the 
results are fascinating, but don’t 
compromise previous studies.  
“It doesn’t matter if there are 
[cyclic] fluctuations, because if 

you average single results across a 
large number of people, you’ll still 
get a close correlation between the 
salt going in and out,” he says.

Together with previous animal 
studies, the fluctuations indicate 
that salt might be stored away 
from the kidneys, which might 
otherwise sustain damage 
through salt overload. Subsequent 
MRI scans performed by Titze 
suggest that muscle and skin may 
also store salt. These results will 
be published in March, but more 
work is needed to identify how 
such storage might affect health.  n

Andy Coghlan

–Pass the sodium chloride–

Mock Mars mission 
reveals salt surprise

“The Mars 500 experiment 
has helped to overturn 
assumptions of how our 
body deals with salt”
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THIS wEEK

Royal Society GlaxoSmithKline Prize Lecture  
by Professor Adrian Bird CBE FMedSci FRS, 
University of Edinburgh 

Tuesday 22 January 2013, 6.30pm – 7.30pm 
The Royal Society, 6 – 9 Carlton House Terrace, 
London, SW1Y 5AG

The human genome sequence has been available  
for more than a decade, but its significance is still  
not fully understood. This lecture will describe an 
unusually short DNA sequence motif, CG. Signalling 
this CG motif can either start or stop gene expression. 
Defects in CG signalling are implicated in disease, 
for example, the autism spectrum disorder, Rett 
syndrome, is caused by the loss of a protein that 
interprets methylated CG. 

For more information visit  
royalsociety.org/events

Genetics, epigenetics  
and disease
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IMAGINE you are trying to solve  
a burglary, and your sole lead is a 
cigarette butt. It has enough DNA  
on it to check against the national 
DNA database, but this throws up no 
matches. Running the DNA through 
machines capable of identifying 
physical characteristics could help – 
only there is not enough DNA to 
deduce more than two traits. 

A new all-in-one chip that can 
identify multiple traits should help. 
The Identitas v1 Forensic Chip allows 
investigators to home in on someone’s 
gender, eye colour and hair colour, as 
well as ancestry – all based on a small 
sample of DNA such as that from saliva 
on a cigarette butt.

Developed by VisiGen, a consortium 
of universities and law enforcement 
agencies, the chip is the first to 
provide data on all these traits 
simultaneously. Other devices can 
determine at most two at a time – 
usually eye and hair colour. 

The new chip contains hundreds of 
thousands of short sequences of DNA 
that bind to different single nucleotide 
polymorphisms (SNPs) – single letter 
variations in the genetic sequence – in 
the DNA sample. SNPs are indicative 
of physical traits, so once we know 
which SNPs are present in the sample, 
software can be used to compute 
likely appearance and ancestry. 

The VisiGen team tested the chip 
on more than 3000 DNA samples 

collected around the world, and 
found that it was 99 per cent accurate 
at predicting gender. The chip also 
predicted European or East Asian 
ancestry with an accuracy of 97 per 
cent, and African ancestry in 88 per 
cent of cases. However, it was only 
63 per cent accurate at predicting 
blond hair (International Journal of 
Legal Medicine, doi.org/j5k).

The tool is not accurate enough to 
secure convictions in court, but team 
member Aruna Bansal of New York 
biotech firm Identitas envisages it 
being useful in focusing investigations 
or corroborating eyewitness reports, 
as well as in identifying disaster 
victims. “It provides you with a 
starting point,” she says. The current 
chip is ready to be launched and the 
team is now working towards a chip 
that can determine even more traits. 

Erin Murphy, a professor of law at 
New York University, is concerned 
that this technology may encourage 
“police dragnets”, in which anyone 
matching a profile created with  
such chips could be questioned.  
But VisiGen team member Manfred 
Kayser of the Erasmus Medical Center 
in Rotterdam, the Netherlands, 
counters that the authorities “already 
use all types of information for 
investigative purposes”. With the 
chip, the only difference is that they 
will be looking at DNA-derived traits.  
Abdul-Kareem Ahmed  n

DNA ‘identichip’ hones our 
picture of crime suspects

For daily news stories, visit newscientist.com/news

–A digital sleuth would be handy– 
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NOTHING is colder than absolute 
zero, but there’s a whole world 
beyond that point. For the first 
time, atoms have been put in  
a state where they can take on  
a range of negative absolute 
temperatures. This could deepen 
our understanding of subatomic 
particles – and perhaps even 
mysterious dark energy.

Although we’re used to talking 
about negative temperatures, 
such as −10 °C, all temperatures 
on an ordinary thermometer are 
positive when measured in kelvin. 
On this scientific scale, which 
starts at absolute zero (−273.15 °C), 
temperature is determined by  
the kinetic energy of particles.  
So a gas of slow particles is colder 
than a gas of fast-moving ones, 
and absolute zero corresponds  
to the point at which particles 
stop moving completely, which  
is why nothing can be colder. 

That does not tell the whole 
story, though. Temperature also 
depends on how the particle 

energies are distributed within a 
sample, which sets their entropy, 
a thermodynamic property. 

At absolute zero, all particles 
have minimum energy, and zero 
entropy. As they heat up, some 
particles gain lots of energy but 
most just a small amount. This 

increase in the energy spread 
means higher entropy – but only 
until the particles are evenly 
distributed between all possible 
energies, corresponding to 
maximum entropy (see diagram). 

This is the maximum possible 
positive temperature, but you can 
still increase the particles’ energy. 
However, from now on, there  
are more particles with higher 
energies than lower energy, so 
entropy will go down with further 
energy hikes, a sign that the 
particles have flipped into the 
realm of negative temperature, 
which, bizarrely, is hotter than  
its positive counterpart. 

“The temperature scale as we 
know it starts at zero and goes  
up to infinity, but it doesn’t stop 
there,” says Ulrich Schneider  
of the Ludwig Maximilian 
University of Munich, Germany. 
The resulting thermometer is 
mind-bending. It starts at zero, 
ramps up to infinity, then jumps 
to the negative side of infinity 
before increasing through the 
negative scale to zero.

Previously researchers entered 
the negative realm by flipping  
a magnetic field so that an array  
of mostly aligned atomic nuclei 
become mostly misaligned. But 
this only offered two discrete 
energy states – one negative, one 

Jacob Aron

–Forget hot and cold–

Atoms go beyond 
absolute zero
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positive. To create a system with  
a range of negative temperatures, 
Schneider and his colleagues used 
moving atoms, following a recipe 
first proposed in 2005.

They began by cooling atoms to 
a fraction above absolute zero and 
placing them in a vacuum. Lasers 
then placed the atoms along  
the curve of an energy “valley”, 
with the majority of the atoms  
in lower energy states. Next, the 
researchers turned this positive 
system negative by adjusting the 
lasers to change the atoms’ energy 

levels so that the majority of the 
particles were high energy. The 
atoms can’t lose energy and “roll 
down” the hill because doing  
so would mean first increasing 
their kinetic energy, which is not 
possible because they are in a 
vacuum and there is no outside 
energy source. So this flipped  
the valley into an energy hill, 
producing the inverse energy 
distribution that characterises 
negative temperatures (Science, 
doi.org/j55). What’s more, unlike in 
the magnetic system, lasers can set 
the hill at different heights, giving 
a range of negative temperatures.

Cold atoms are already used  
to simulate the interactions of 
subatomic particles, including 
quarks. The new set-up could 
create simulations not possible 
with positive temperatures. 

Negative temperature may also 
have implications for cosmology. 
Dark energy, thought to explain 
the accelerating expansion of  
the universe, exerts negative 
pressure, which suggests it might 
have negative temperature.

“It is amazing experimental 
work,” says Allard Mosk of  
the University of Twente in  
the Netherlands, who helped  
outline the 2005 theory that 
drove the work. “It will give us  
a deeper understanding about 
what temperature really is.”  ■

The weirdest thermometer in the world
Temperature is dependent on entropy, but when energy gets really high,
absolute temperature turns negative and entropy drops
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“This amazing experimental 
work will give us a deeper 
understanding about what 
temperature really is”
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CORRECTING abnormal signals  
in the womb may help prevent 
repeated miscarriages.

After fertilisation, an embryo 
must embed itself within the 
inner layer of the uterus – the 
endometrium. The endometrium 
is only receptive to an embryo  
for four days in each menstrual 
cycle, ensuring that implantation 
occurs at the right time. By 
analysing human endometrial 

cells implanted in mice, Jan 
Brosens at the University of 
Warwick, UK, and his colleagues 
discovered that the four-day 
window is regulated by a molecule 
called interleukin-33. IL-33 
controls signals to genes that 
make the endometrium sticky 
enough for implantation. These 
signals are switched off after four 
days, when the endometrium 
starts to prepare for the next 

Mars’s crust was 
stuffed with water

A ROASTED rock bought in 
Morocco has added spice to Mars’s 
past. Charred by its fall to Earth, 
this chunk of the Red Planet is 
loaded with water, suggesting  
that we may need to revise our 
picture of when Mars dried out.

Other Mars meteorites have 
had unusual oxygen isotopes that 
gave away their origin. But their 
minerals did not match surface 
rocks studied by Mars rovers and 
orbiters, hinting the meteorites 
came from deeper down.

The new meteorite, dubbed 
Northwest Africa 7034, closely 
resembles rocks that rovers have 
studied and is likely to be the  
first piece of Martian crust found 
on Earth, says Carl Agee of the 
University of New Mexico in 
Albuquerque (Science, doi.org/
j5b). The rock, 2.1 billion years old, 
also holds many more water-
bearing minerals than other finds, 
suggesting Mars’s surface stayed 
moist longer than we thought.

Life will find a way, even in 
the midst of a hurricane

LIFE ahoy! Every hurricane that sweeps through the Gulf 
of Mexico carries a unique mix of bacteria in its clouds.  

Much of our precipitation is likely caused by microbes 
in clouds. Their surfaces act as “seeds” to attract water 
and form ice crystals that fall through the cloud as rain  
or snow. To find out the nature of the bacteria, in 2010 
researchers from the Georgia Institute of Technology in 
Atlanta flew a jetliner through hurricanes Earl and Karl, 
10 kilometres above the Earth’s surface. 

Twenty per cent of the small particles they collected 
turned out to be bacteria that could grow in the lab. Many 
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Bad timing may cause miscarriage cycle. In mice receiving cells from 
women who’d had more than one 
miscarriage, IL-33 signals lasted 
up to 10 days. Subsequent 
pregnancies failed in these mice 
because the embryo implanted 
when the endometrium could not 
support it (PLoS One, doi.org/j49). 

“This is an important 
discovery,” says Nicholas Macklon 
at the University of Southampton, 
UK. “We now have a potential 
target to improve the selective 
function of the endometrium.”

were genetically similar to bacteria the researchers had 
earlier found in clouds over the US land mass and along 
the California coast. The similar bacteria could withstand 
UV radiation at high altitude, and use simple carbon 
compounds as their sole energy source, suggesting that 
they had adapted to survive in clouds.

But the bacterial communities in the two hurricanes 
were very different from one another – probably because 
the hurricanes began in different places. The team believe 
that the storms swept up species from the soil and ocean 
as they moved inland. This mix of bacteria could have 
increased the amount of rain from the hurricane by 
providing better “seeds” for the water to form around. 
The group presented their work at the American 
Geophysical Union meeting in San Francisco in December. 

THE dating game is tough for 
male Ooencyrtus kuvanae wasps. 
Not only does each female mate 
only once, but the eggs of several 
females all hatch at once, leaving 
the males in a race to find mates.

To see how male wasps get their 
girl, a team led by Gerhard Gries 
of Simon Fraser University in 
Canada looked at captive insects. 
One male placed with a group of 
females would mate with all the 
unmated females, they found. But 
when more than one male was 
present, some males switched to 
tagging females with pheromones 
from their antennae.

The tagged females avoided 
other males, so the males who 
tagged them ultimately mated 
more often (Behavioural 
Processes, doi.org/j5j).

Male wasps win out 
by tagging females

130112_N_In Brief.indd   14 8/1/13   09:46:56



12 January 2013 | NewScientist | 15

World’s oldest pills 
treated sore eyes

IN ANCIENT Rome, physicians 
treated sore eyes with the same 
active ingredients as today. So 
suggests an analysis of pills found 
on a cargo ship wrecked off the 
Italian coast in around 140 BC. 

“To our knowledge, these are 
the oldest medical tablets ever 
analysed,” says Erika Ribechini  
of the University of Pisa in Italy, 
head of a team analysing the 
relics. She thinks the disc-shaped 
tablets, 4 centimetres across and  
a centimetre thick, were likely 
dipped in water and dabbed 
directly on the eyes (PNAS, DOI: 
10.1073/pnas.1216776110). 

The tablets were mainly made of 
the zinc carbonates hydrozincite 
and smithsonite, echoing the 
widespread use of zinc-based 
minerals in today’s eye and skin 
medications. Ribechini says there 
is evidence that Pliny the Elder, 
the Roman physician, prescribed 
zinc compounds for these uses 
almost 250 years after the 
shipwreck in his seminal medical 
encyclopaedia, Naturalis Historia. 

The tablets were also rich in 
plant and animal oils. Pollen 
grains from an olive tree suggest 
that olive oil was a key ingredient, 
just like it is today in many medical 
and beauty creams, says Ribechini. 

A Titan-like atmosphere helped early Earth keep warm 
EARTH should have been frozen  
in its youth, when the sun was 
cooler. Yet the young Earth was 
warm enough for liquid water. 
This paradox has puzzled us for 
decades, but now a look at one  
of Saturn’s moons suggests a  
new explanation.

For the first 2 billion years of 
Earth’s existence, the sun was  
up to 25 per cent dimmer than  
it is today. Our planet’s average 
surface temperature should  
have been around -10 °C, but the 
geological evidence is that Earth 
had liquid water at this time.

Titan, too, is warmer than it 
should be. This is because its 
atmosphere is so rich in hydrogen 
and nitrogen that the molecules 
keep colliding under pressure, 
leading to a chemical reaction 
that traps the sun’s energy. 

To see whether something 
similar could have happened here, 
Robin Wordsworth and Raymond 
Pierrehumbert, both at the 
University of Chicago, Illinois, 
created a simulation of ancient 
Earth. They found that if hydrogen 
made up a tenth of the atmosphere 
and nitrogen was present at double 

WHY do our fingers do prune 
impressions when soaked? It could 
be an adaptation that gives us better 
grip underwater.

Fingers and toes wrinkle in water 
after about 5 minutes due to the 
constriction of blood vessels. This 
reduction in volume pulls the skin 
inward, but as the skin’s surface area 
cannot change, it wrinkles. A study  
in 2011 showed that wrinkles form a 
pattern of channels that divert water 
away from the fingertip – akin to rain 
treads on tyres. The team thought 
that this could aid grip.

To find out, Tom Smulders and his 

team at Newcastle University, UK, 
timed people as they transferred wet 
or dry objects from one box to another 
with and without wrinkled fingers.

With wrinkles, wet objects were 
transferred about 12 per cent faster 
than with unwrinkled fingers. The 
time it took to transfer dry objects 
was the same regardless of wrinkles 
(Royal Society Biology Letters, DOI: 
10.1098/rsbl.2012.0999).

So why aren’t our digits always 
prune-like? “With wrinkles, less of 
your skin surface touches the object, 
so there may be issues of sensitivity,” 
Smulders suggests.

Pruney fingers useful? Get a grip…
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or triple today’s level, ancient 
Earth’s average temperature 
would have been 10 to 15 °C 
higher – above the freezing point 
of water (Science, doi.org/j47). The 
hydrogen could have come from 
volcanoes, they say, and could 
have persisted as microbes that 
consume the gas may have been 
rare due to a lack of nutrients. 

It’s a good model, says Chris 
McKay of the NASA Ames Research 
Center in Moffett Field, California, 
but he says strong evidence will be 
needed to show that the elements 
were once that abundant. 

Silvered nano-
shard lets light fly

A NANO-SIZED bar of glass encased 
in silver allows visible light to pass 
through at near-infinite speed.  
The technique may spur advances  
in optical computing.

Metamaterials are synthetic 
materials with properties not found 
in nature. Metal and glass have been 
combined in previous metamaterials 
to bend light backwards or to make 
invisibility cloaks. These materials 
achieve their bizarre effects by 
manipulating the refractive index,  
a measure of how much a substance 
alters light’s course and speed. In  
a vacuum the refractive index is 1, 
and normal materials have positive 
indices. Ordinary glass is about 1.5.

The new material contains a 
nanoscale structure that guides 
light waves through the metal-
coated glass. It is the first with a 
refractive index below 0.1, which 
means that light moves through 
it at almost infinite speed, says 
Albert Polman at the FOM Institute 
AMOLF in Amsterdam, the 
Netherlands (Physical Review 
Letters, doi.org/j5x).

But the speed of light has not, 
technically, been broken. The wave 
is moving quickly, but its “group 
velocity” – the speed at which 
information is travelling – is near 
zero. Still, the material could be  
used to transmit light over very 
short distances in optical integrated 
circuits, says Polman.
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Two million years ago, the eastern 
shore of Lake Turkana in Kenya was 
the place to hang out for our ancient 
ancestors. In 1973 Kamoya Kimeu,  
a Kenyan fossil collector working 
with Richard and Meave Leakey, 
found a skull of Homo habilis – one of 
the earliest members of the genus. 
Remains of H. habilis are often 
discovered alongside primitive stone 

tools, earning it the nickname 
“Handy Man”. Now, courtesy of the 
software company Autodesk in San 
Francisco, you have the chance to 
win a 3D-printed replica of this fossil. 
We want to know which animal you 
would most like to see scanned and 
3D printed and why. Enter and see a 
picture of the skull at newscientist.
com/printedskull.

Win a 3D-printed hominid skull

“You can now use laser  
scanners to capture surface detail 
of delicate fossils in the field in 3D 
before they are excavated to 
provide an in situ record of a fossil 
or a site before it is disturbed,” 
says Leakey. She is the daughter of 
the palaeontologist Richard 
Leakey, and granddaughter of 
Mary and Louis Leakey, famous 
for their discoveries of ancient 
hominids in Olduvai Gorge in 

northern Kenya. Scanning and 
excavation on a fossil of a snake 
skeleton in the ground at Lake 
Turkana will start in June.

3D printing will be a boon for 
classrooms too, as accurate digital 
replicas can be made of the rare 
and inaccessible specimens that 
make up the fossil collections in 
museums, without the expense  
of traditional casting techniques. 

The method can be applied to 
anything that can be CT scanned. 
Mummies from ancient Egypt – 
humans as well as cats – have 
surrendered their secrets, and are 
now being 3D printed. 

“We are developing several 
research lines in palaeontology 
using CT and surface 3D scanning,” 
says Azevedo. “These include the 
nervous system and biomechanics 
of crocodiles, dinosaurs and other 
vertebrate fossils.”  n
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–Excavation the virtual way–

“Being able to print out your 
own good quality replicas 
of a range of fossils is 
something quite new”

SERGIO AZEVEDO was 
prospecting at an old railroad site 
in São Paulo state, Brazil, when he 
discovered the fossilised bones of 
an unknown animal. “Many times 
when you find a fossil in the field 
it’s impossible to determine how 
much of the ancient animal you 
have,” he says. “Sometimes you 
have just part of a bone or a 
tooth.” Azevedo has a solution to 
this perennial problem, which 
also acts as a safety net in case a 
stray hammer blow destroys an 
ancient fossil during excavation. 
Just scan it and print it. 

His team at the National 
Museum of Brazil in Rio used a 
portable CT scanner to determine 
the orientation of the specimen in 
the ground, then they cut out a 
large section of rock to take back 
to the lab. There the encased fossil 
was probed using a more 
powerful scanner – and a 3D 
replica printed out in resin.  

“This gives us safe access to  
the inner structures usually not 
accessible to conventional 
palaeontology,” Azevedo says. 
Their efforts were rewarded – the 

animal turned out to be a new 
species, a 75-million-year-old 
extinct crocodile (pictured).  
As well as ancient crocs, Azevedo 
has also produced 3D-printed 
replicas of dinosaurs.

“3D printing will be a step 
change in the science of 
palaeontology once the costs 
come down,” says Louise Leakey, 
who runs a virtual fossil museum, 
AfricanFossils.org, in conjunction 
with the Turkana Basin Institute 
and the National Museum of 
Kenya in Nairobi.

The method relies on an 
updated version of a technique 
called photogrammetry, which 

calculates the geometry of an 
object from photographs. To 
capture a 2-million-year-old 
Homo habilis skull, for instance, 
some 160 photographs of the 
specimen are taken from all 
angles. Photogrammetry software 
converts the images into a 3D 
mesh model, which can then be 
printed. With a CT scanner, which 
uses X-rays, you don’t even need 
to see the object with your own 
eyes. Fossils can be scanned  
while still encased in rock. The 
image is subjected to “virtual 
preparation” – software 
processing that digitally removes 
the surrounding rock. 

Rowan Hooper

Printing out history
With a combination of CT scanning and 3D printing fossil 
hunters are moving into the 21st century
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FIELD biology is notoriously 
laborious. In one famous 1982 
study, Smithsonian etymologist 
Terry Erwin counted by hand the 
number of insect species in one 
hectare of forest canopy in Panama. 
By extrapolation Erwin estimated 
the total biodiversity of Earth’s 
insects. What if your smartphone 
could take some of the strain?

Harvard biologist and 
computer scientist Walter 
Scheirer has devised a machine 
vision system that automatically 
recognises and counts specific 
animals and runs on a Motorola 
Droid X2 smartphone. This will 
help biologists make quicker, 
more accurate judgements about 
the health of delicate ecosystems.

Two years ago, Edwards Air 
Force Base in the Mojave desert, 
California, put out a call for a 
cheap way to monitor the animals 
that live there. The area is one of 

them to decide whether they 
represent any of the animals it has 
been trained to recognise. Rather 
than checking each individual 
pixel, Scheirer’s algorithms 
analyse the content of a frame of 
video and look for patterns of 
pixels that identify the animal. 
The algorithms don’t need 
intensive processing and so run 
well on smartphones.

A paper due to be presented at 
the Workshop on the Applications 
of Computer Vision in Clearwater, 
Florida, later this month shows 
how well the algorithms work, 
with the system able to 
distinguish between three 
different species of ground 
squirrel 78 per cent of the time, 
even though they are almost 
identical. Scheirer says that the 
algorithms have been tweaked 
and that the recognition rate is 
now around 85 per cent.

Scheirer says his goal is to build 
a cheap, easy-to-use system that 
can automatically detect animals 
in any environment. More field 
trials are scheduled for next 
month, and the team aims to 
deliver a finished system to the  
US Air Force by 2014. 

Princeton population biologist 
Dan Rubenstein says machine 
vision systems will also help us 
understand delicate ecosystems 
in finer detail. “You won’t be 
generalising from such small 
scale to such a massive scale,”  
he says. “We’re going to be able  
to save ecosystems.”

Another system presented at 
the conference, called Hotspotter, 
recognises individual animals  
like zebras and giraffes by their 
stripes and spots, although it still 
needs some human guidance, 
unlike the Mojave desert system. 
Rubenstein, who works on 
Hotspotter, says that systems like 
this will allow biologists to look at 
animals and their actions on an 
individual basis. “We could start 
to build massive databases of 
who’s who, and how they move in 
time. We can use social networks 
to figure out how they relate to 
each other.”  n

the last refuges for the 
endangered desert tortoises as 
well as the threatened Mojave 
ground squirrels (see map). 
Keeping an eye on the health of 
the animal population in such  
a remote location is time-
consuming and expensive.  
So Scheirer developed detection  
and classification algorithms 
capable of identifying tortoises 
and squirrels with nothing more 
than a standard smartphone. 

Automated camera traps 
already exist, but they are not 
selective enough. “Right now,  
we have to manually go through 
every photo to identify species 
and separate photos of interest 
from false photos. It’s a very 
laborious task,” says Princeton 
conservation biologist Siva 
Sundaresan, who works with 
Grévy’s zebras in Kenya. He says 
Scheirer’s method is potentially 
very useful to biologists.

But how does a phone tell the 

difference between a squirrel and 
a rock or a tumbleweed? Scheirer’s 
system starts off by scanning its 
environment for objects that 
could be the animals it wants. It 
looks for clumps of pixels that are 
new to the scene, then examines 

–Smile, you’re on camera–

Hal Hodson

The unblinking biologist
Smartphones take the legwork out of keeping track of endangered species 
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Home sweet home
Edwards Air Force Base lies in the 
heart of the desert tortoises’ 
favoured territory
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Human email assistant 
could streamline your life
IT’S one of the luxuries of the 
corporate elite: a personal assistant 
who takes your overflowing inbox 
and turns it into a simple to-do list. 
Many people would love such help, 
if only they could afford it. But what 
if the cost was less than $2 a day? 
That’s the idea behind software that 
uses crowdsourced workers to 
manage email overload.

GmailValet, developed by Nicolas 
Kokkalis and colleagues at Stanford 
University in California, works by 
connecting a Gmail account with 
oDesk, a crowd-labour web platform 
that draws upon a relatively skilled 
workforce. Users can deal with 
privacy fears by deploying filters 
that limit the access given to oDesk 
workers. All emails from family 
members can be excluded from the 
system, for example.

Once the workers are in,  
they examine new emails and, if 
appropriate, extract a task from the 
message, which appears in a to-do 
list that sits alongside the inbox on 
the GmailValet website, such as 
reminding the user to respond to a 
meeting request, for example. Users 
are encouraged to provide feedback 
on the tasks, so that the assistants 
can better understand their needs. 

In initial tests, the assistants were 
paid the California minimum wage of 
$8 per hour. The researchers suggest 

that a single assistant could monitor 
dozens of inboxes simultaneously, 
though. If that proves to be the case, 
the service could end up costing each 
user as little as $1.80 per day. 

The tests also revealed that users 
benefited from the to-do lists: the 
task-completion rate for those who 
worked with assistants was nearly 
60 per cent, compared with less than 
30 per cent for control participants, 
who had to create their own task lists. 
One user described the appearance 
of the tasks as “like magic”. 

“This is an important step forward 
in enabling the crowd to work on 
private and sensitive information,” 
says Aniket Kittur, a computer 
scientist at Carnegie Mellon University 
in Pittsburgh, Pennsylvania. “It opens 
the door for the crowd helping us with 
our personal lives in ways we wouldn’t 
have imagined even a few years ago.”

The work will be presented next 
month at the Computer Supported 
Cooperative Work and Social 
Computing conference in San 
Antonio, Texas. The system is 
available to try out for free at 
gmailvalet.com.  Jim Giles  n

“It opens the door for the 
crowd to help us in ways 
we wouldn’t have imagined 
even a few years ago”
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Don’t want to diet? Try a stomach pump

It’s a stomach-turning idea – but an alternative to gastric 
bypass surgery, detailed in a US patent application, could let 
overweight people eat and drink as much as they want and 
still lose weight. The idea is to surgically install a valve into a 
patient’s stomach and through their abdominal wall. This 
allows them to pump out some of their food 20 minutes after 
they eat. The system, built by Aspire Bariatrics of 
Philadelphia, Pennsylvania, is now in clinical trials. It has 
helped people lose an average of 20 kilograms in a year, and 
some nearly twice that. 

Kill your speed before it kills you

“You would die if you crashed right now!” Would you take 
your foot off the accelerator at that warning? That’s the idea 
behind an in-car alert system that aims to deter  speeding 
drivers. Developed by engineers at Fukuoka Institute of 
Technology and UD Trucks, both in Japan, the “safe driving 
promotion system” uses the radar, ultrasound and laser 
sensors in modern vehicles to monitor speed and distance to 
the vehicle in front and behind. If the driver is speeding, the 
warnings that flash up could vary from images of a whiplash 
injury because of a rear-end shunt, to a fatal, car-crushing 
collision complete with flames.

Roach-bot is born runner
Don’t stomp on this little robot. VelociRoach, a hexapod 
modelled on a cockroach can run at 2.7 metres per second, 
making it one of  the world’s fastest robots. Presented this 
week at the Society for Integrative and Comparative Biology 
in San Francisco, the secret to VelociRoach’s speed is its thin, 
C-shaped legs, which act as springs as they hit the ground  
15 times per second. To stay stable, Duncan Haldane at the 
University of California, Berkeley, and colleagues designed 
the robo-roach to keep three legs on the ground at all times, 
forming tripods. 
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EVERY sport has its idols and 
superstars. Now video gaming is 
getting them too. Professional gaming, 
or e-sports, exploded in popularity in 
the US and Europe last year. 

The scene has been big in 
Asia – particularly South Korea – for 
about a decade, with top players such 
as Lim Yo-Hwan earning six-figure 
salaries and competing for rock-star 
glory in Starcraft tournaments that 
attract audiences in the hundreds  
of thousands. 

The phenomenon is taking off in 
the West partly because of improved 
video-streaming technology and large 
financial rewards. Video games are 
becoming a spectator sport, with 
certain players and commentators 
drawing massive online audiences. 

And where people go, money 
follows. The second world 
championship of League of Legends – 
a team-based game in which players 
defend respective corners of a 
fantasy-themed battle arena –  
was held in Los Angeles in October. 
The tournament had a prize pool of 
$5 million for the season, with 
$1 million going to winning team  
Taipei Assassins, the largest cash  
prize in the history of e-sports. 

League of Legends has also set 

records for spectator numbers. More 
than 8 million people watched the 
championship finals either online or on 
TV – a figure that dwarfs audience 
numbers for broadcasts of many 
traditional sports fixtures. 

But gamers don’t need to compete 
at the international level to earn money. 
Video-streaming software like Twitch 
makes it easy for players to send live 
footage to a website, where the more 
popular ones can attract upwards of 
10,000 viewers – enough for some to 
make a living by having adverts in their 

video streams. Gamers can go pro 
without leaving their homes.

Currently, e-sports productions are 
handled by gaming leagues – but that 
could soon change. Last November 
saw two moves that will make it even 
easier to reach a global online 
audience. First, Twitch announced it 
would be integrating with Electronic 
Arts’s Origin service, a widely used 
gaming platform. This would let 
gamers stream their play at the click of 
a button, making it easy for people 

around the world to watch. 
Also in November came the latest 

release from one of gaming’s biggest 
franchises, Call of Duty: Black Ops 2, 
which has the ability to live-stream via 
YouTube built into the game itself. 
Another feature allows the broadcast 
of in-game commentary for 
multiplayer matches. 

“I think we will reach a point, maybe 
within five years, where spectator 
features are a necessity for all big 
game releases,” says Corin Cole of 
e-sports publishing company Heaven 
Media in Huntingdon, UK.

David Ting founded the California-
based IGN Pro League (IPL), which 
hosts professional tournaments. He 
puts the popularity of e-sports down 
to the demand for new forms of online 
entertainment. “After 18 months, IPL’s 
viewer numbers are already 
comparable to college sports in the US 
when there’s a live event,” he says. “The 
traffic is doubling every six months.” 

Ting sees motion detection, virtual 
reality and mobile gaming coming 
together to make physical exertion a 
more common aspect of video games, 
blurring the line between traditional 
sport and e-sports. “Angry Birds could 
be this century’s bowling,” says Ting.  
Douglas Heaven  n

Watch me play 
E-sport has been big in Asia for years – but it is now going global
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“More than 8 million people 
watched the finals of the 
League of Legends world 
championship”

InsIghT Video games

GOT a secret message to send? Say 
it with silence. A new technique 
can embed secret data during a 
phone call on Skype. “There are 
concerns that Skype calls can be 
intercepted and analysed,” says 
Wojciech Mazurczyk at the Institute 
of Telecommunications in Warsaw, 
Poland. So his team’s SkypeHide 
system lets users hide extra, 
non-chat messages during a call.

Mazurczyk and colleagues 
analysed Skype data traffic during 
calls and discovered an opportunity 
in the way Skype “transmits” silence. 
Rather than send no data between 
spoken words, Skype sends 
70-bit-long data packets instead of 
the 130-bit ones that carry speech.

SkypeHide hijacks the silence 
packets, injecting encrypted 
message data into some of them. 
Skype’s receiver software simply 
ignores the secret-message data, 
but it can nevertheless be decoded 
at the other end, the team has found. 
“The secret data is indistinguishable 
from silence-period traffic, so 
detection of SkypeHide is very 
difficult,” says Mazurczyk. They 
found they could transmit secret 
text, audio or video during Skype 
calls at a rate of almost 1 kilobit per 
second alongside phone calls.

The team aims to present 
SkypeHide at a steganography 
conference in Montpellier, France, 
in June.  Paul Marks  n

Silent Skype calls 
can hide secret 
messages
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Rise of the wolf
GOODNESS, what big teeth you have, and  
what close ties to humans you have! And what 
negative attitudes you elicit from rural people  
all over the world! 

Behind their cultural baggage, grey wolves 
are an evolutionary success story, giving rise to the 
domestic dog 10,000 years ago and, more recently, 
rebounding from centuries of persecution. 

“There are wild wolves galore in Europe,” says 
Claudio Sillero, a conservation biologist at the 
University of Oxford. “They have recolonised vast 
areas of their former range and live almost 
unnoticed in populated areas.”

A wolf was recently spotted in the Netherlands, 
after an absence of over a century. There are 
ongoing calls from ecologists for them to be 
reintroduced to Scotland, where they’ve been 
extinct since the 1700s. In the US, arguments 
rage over whether their numbers are high enough 
to sustain hunting.  

These wolves were photographed playing  
in the Black Mountain Wildlife Park, south of 
Hamburg in Germany, which has more than a 
thousand animals in an area of 50 hectares. 

“While we think of wolves as masters of the 
wilderness in Europe, they thrive in human-
dominated landscapes,” says Sillero. “Over 
3000 wolves live in heavily populated areas of 
northern Spain and Portugal, and wolves from 
Italy have steadily colonised southern France.”

French farmers may not share Sillero’s 
enthusiasm, but with less persecution than in the 
past, wolf numbers are growing. For those of us in 
Europe,  the howl of a wolf could one day become 
as familiar as the cries of foxes.  Rowan Hooper

Photographer 
Axel Heimken (EPA/Corbis)
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NEXT week, governments from 
around the world will gather in 
Geneva to finalise a long-overdue 
treaty on mercury. The aim of the 
negotiations is laudable: to ban 
those mercury-laden products 
and pollutants that are a danger  
to human health and the 
environment.

Among the targets are some  
of the most toxic products of the 
industrial age, including methyl 
mercury. This notorious 
compound killed and injured 
thousands in the Japanese city of 
Minamata in the 1950s and 1960s 
and still poses a significant global 
health risk.

Another compound facing a 
possible ban, however, is a benign 
medicinal preservative called 
thiomersal (thimerosal in the US). 
Although it contains mercury, 
there is no evidence that it is 
harmful. In fact, it helps save  
the lives of well over a million 
children every year. Banning it 
would be a grave mistake.

Thiomersal aside, the world 
clearly needs to deal with mercury 
pollution. Mercury is a powerful 
neurotoxin that is especially 
dangerous to unborn children. 
Estimating its global impact is 
difficult but in some populations 
almost 2 per cent of children are 
born with mental retardation 
caused by mercury poisoning.

Much of this mercury comes 
from industry, which consumes 
about 3400 tonnes of the element 
a year. About a third of this is  
used in batteries, 800 tonnes  
in a process called chlor-alkali 
manufacturing and 650 tonnes  
in so-called artisanal mining.

Most eventually finds its way 

into the environment, along with 
mercury released from burning 
coal, smelting metal, making 
cement and incinerating waste. 
Large quantities of mercury are 
also released by natural processes 
such as volcanic eruptions, forest 
fires and erosion. The United 
Nations Environment Program 
estimates that the total global 
emissions of mercury are between 
4400 and 7500 tonnes a year.

Mercury released into the 
environment eventually finds its 
way into oceans, lakes and rivers, 
where it is converted into methyl 
mercury by microorganisms. This 
toxic compound accumulates  
up the aquatic food chain and is 
often concentrated at high levels 

in fish, shellfish and marine 
mammals – and ultimately in  
the people who eat them. Methyl 
mercury in food is the biggest 
cause of mercury poisoning.

In comparison to industrial  
and natural mercury emissions, 
thiomersal is negligible. The 
European Union’s vaccine industry 
uses less than 0.25 tonnes of 
thiomersal a year, corresponding 
to just 100 kilograms of mercury. 
The American Academy of 
Pediatrics has described this as 
“infinitesimally small”.

Thiomersal also serves an 
irreplaceable function. It has  
been added to medical products 
since the 1930s as a preservative, 
including in vaccines packaged  
in multi-dose vials. These are 
especially vulnerable to bacterial 
and fungal contamination 
because many doses are drawn 
from each vial. Single-dose vials, 
in contrast, are used once and 
then thrown away.

Vaccinating from multi-dose 
vials is cheaper than from single-
dose ones. Multi-dose vials also 
take up less space, reducing the 
amount of refrigerated storage 
required to get them to where 
they are needed. They are thus 
particularly important for poorer 
countries, which do not have the 
money or facilities to use single-
dose vials for large-scale 
immunisation programmes.

Currently 120 countries, 
accounting for 64 per cent  
of global births, depend on 
thiomersal-containing vaccines. 
These prevent an estimated 
1.4 million child deaths a year, 
according to the World Health 
Organization. At present there  
is no substitute.

Thiomersal is also added to 
influenza vaccines, which can be 
important in developed countries. 
The consequences of banning the 
compound are therefore wide-
reaching and dramatic.

A number of developing 
countries have expressed concern 
over thiomersal’s proposed ban. 
Public health experts around the 
world, including the WHO, have 
no doubt about the importance of 
allowing it to remain in vaccines.

So why has thiomersal been 

“Mercury-containing 
vaccines prevent an 
estimated 1.4 million  
child deaths each year”

Mercury falling
A global treaty on mercury pollution will do more harm than good  
if it bans a vital medical preservative, says Heidi Larson

OPINION
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dragged into the negotiations? 
The debate is partly fuelled by a 
historic confusion between risks 
ascribed to methyl mercury and 
the ethyl mercury in thiomersal. 
In 1999, the American Academy  
of Pediatrics and the US Public 
Health Service issued a joint 
statement recommending the 
removal of thiomersal from 
vaccines as a precautionary 
measure, following a US Food  
and Drug Administration review.

At the time there was abundant 
evidence that methyl mercury 
was toxic, but little evidence on 
ethyl mercury. Additional 
pressure came from rumours  
of a link between thiomersal  
and autism. Since then, however, 
numerous studies have shown 
that thiomersal is harmless.

In 2006, an expert panel 
convened by the WHO issued  
a statement on thiomersal in 
vaccines, concluding that there 
was “no evidence of toxicity”.  
It highlighted the fact that while 
methyl mercury builds up in the 
body, ethyl mercury is excreted 
rapidly. The American Academy 
of Pediatrics has since endorsed 
the WHO’s position.

Nonetheless, a handful of  
well-meaning campaigners  
still believe that thiomersal is 
harmful. Led by two groups – the 
Coalition for Mercury-free Drugs 
and SafeMinds – they have 
brought the thiomersal “debate” 
into negotiations designed to 
address environmental problems.

What happens next depends on 
the negotiators. The latest draft 
treaty does not specifically name 
thiomersal, but there is a clause 
that leaves the door open for 
additional items to be added.

There is no question that 
mercury is dangerous. But 
thiomersal is not a threat, and 
banning it would create far more 
human misery than failing to 
negotiate a treaty at all.  n

Heidi Larson is an anthropologist  
at the London School of Hygiene and 
Tropical Medicine who studies public 
trust in vaccines

Comment on these stories at newscientist.com/opinion

Why do you want to drill through 3 kilometres 
of ice to tap Lake Ellsworth, which has been 
undisturbed for half a million years?
We are trying to test two hypotheses: that life 
exists in ancient deepwater subglacial lakes, and 
that sediments on these lake floors contain 
important climate records, potentially revealing 
the history of the West Antarctic ice sheet.

Why did you have to stop the pioneering  
hot-water drilling on Christmas Day?
Our procedure was to drill down 300 metres with 
a short hose, and pause it there to create a cavity 
of water, which would then be pumped to the ice 
surface and used to supply water to the main 
hose, 3400 metres in length. Once the cavity 
was established, the main hose was drilled to 
300 metres and should have connected to the 
cavity. This is necessary as the pump in the short 
hose could then be used to regulate the pressure 
in the main borehole – vital prior to lake entry. The 
problem was that the main hose did not connect 
to the cavity. Our attempts to do this reduced our 
fuel supply to the point where we could no longer 
reach the lake even if we did connect to the cavity.

How did it feel to make that decision, after 
many years of preparation?
It was a really sad moment, but the information 
we had was easy enough to interpret and the call 
to stop was unavoidable. The annoying thing is 
that despite our difficulties, we were very close to 
being successful. If we had linked the cavity, the 
drill to 3000 metres was not a technical challenge. 

What happens next?
We are determined to learn from our experience, 
and to put the lessons learned to good use in a 
revised plan. Realistically, this is likely to take three 
to five years, as equipment needs to come back 
to the UK, be serviced and modified, and then 
installed back in Antarctica. We really do wish to 
see it through to completion. Science is often 
characterised by setbacks. Our challenge is to deal 
with these professionally and to make sure that 
when we try again we are successful.

One minute with…

Martin Siegert 

What positives do you take home with you?
We’ve learned a great deal. No one has drilled this 
far before using the technique. We have trialled 
the whole system in Antarctica and it works well. 
Our field site and its logistics are well suited to 
the experiment. Our probe deployment system 
was field-trialled. Our sterility protocols work well. 
In fact, bar the issue with the cavity, the actual 
running of the experiment worked very well. 
We have much to be positive about, although of 
course we are hugely disappointed that we didn’t 
do what we wished to this time.

Might your efforts inform plans to check 
the frozen oceans of icy moons in the solar 
system for signs of life?
Our need for cleanliness is certainly similar to that 
used in space science, and the experiment itself is 
comparable; using a remote device to measure and 
sample an extreme environment. I think there is a 
lot that future space missions might learn from our 
work, which is one of the reasons for us to be so 
open about things, both good and bad!
Interview by Jon White

The geoscientist explains why efforts to drill into an Antarctic 
lake to search for life and vital climate data had to be called off
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Martin Siegert is a professor of geoscience at 
the University of bristol, UK. He discovered Lake 
ellsworth in 1996 and is principal investigator 
in a collaborative british effort to explore it
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The way we were

OPINION  INTERVIEW

Jared Diamond changed the way we understand the modern world with his 
Pulitzer-prizewinning book, Guns, Germs, and Steel. Now he looks to tribal 
communities to see how we all once lived. Alison George asks him what the 
West has got right, and which ways of the past hold insights for the present 

Your book is about traditional societies. Do you 
hope to shed light on the way we used to live? 
Yes. Tribal societies give us a glimpse of how  
we all lived until virtually yesterday, in 
evolutionary time. They also have much to 
teach us about how to deal with universal 
human problems. 

You draw heavily on your 48 years of visiting 
New Guinea. Why did you first go there? 
I was young and eager for exploration. I asked 
myself what is the wildest, most adventurous 
place in the world? New Guinea. So I went 
there, fell in love with it, and I’ve been going 
ever since. 

What made you fall in love with the country? 
It is one of only three places in the world with 
snow on the equator, and the only one where 
you can stand on coral reefs and look up at  
the white of glaciers – it has the whole range  
of habitats compressed into a few miles.  
And New Guineans themselves are from a 
thousand different tribes, with a thousand 
languages. They are wonderful, vivid, “in your 
face” people. They say what’s on their mind. 
I’ve learned a lot from them. 

What has New Guinea taught you? 
When I went there in 1964, naive, New Guineans 
were technologically primitive. They used 
stone tools, and I had no idea what they were 
going to be like mentally. It took me very little 
time to realise that mentally and emotionally 
they were similar to me. Then gradually I 
discovered that there are some important 
differences – in their attitudes towards danger 
and how they raise their children, for instance. 

What distinguishes their way of child-rearing? 
Outside observers are universally struck by 
the precocious social skills of children in tribal 
societies. In most traditional cultures, kids 
have the right to make their own decisions. 
Sometimes this horrifies us because a 2-year-
old can decide to play next to a fire and burn 
itself. But the attitude is that children have  
got to learn from their own experience. 

What are the roles of family and community in 
these traditional societies? 
Children sleep with their parents so they have 
absolute security, and are nursed whenever 
they want. They live in multi-age playgroups, 
so, by the time they are teenagers, they have 
spent 10 years bringing up little siblings. 

Are there any negative aspects? 
There are many things that these societies do 
that are wonderful, and there are some things 
that they do that, to us, seem terrible – like 
occasionally killing their old people or infants, 
or persistently making war. 

In what context would elderly people be killed? 
In most traditional societies that live in 
permanent villages, old people have happier 
and more satisfying lives than those in 
Western society. They spend their lives with 
their relatives, children and lifelong friends. 
And in a society without writing, old people 
are valued for their insight and knowledge. 

But in a nomadic society, the cool reality is if 
you have to move and you are already carrying 
your baby and your stuff, you can’t carry the 
old person. There’s no alternative. 

What happens to old people in nomadic tribes? 
There’s a sequence of choices that all end up 
with them being abandoned or killed. The 
gentlest thing to do is to abandon them, 
leaving food and water in case they regain 
strength and can catch up. In some societies, 
old people take it upon themselves to ask to be 
killed. In other societies, they are killed 
actively. Among the Aché people of Paraguay, 
for example, there are young men whose job it 
is to kill the older people. 

Sometimes infants are killed as well? 
Infanticide is widespread around the world, 
and again, one’s thought is “this is horrible”. 
But what are they supposed to do? If you live 
in a marginal society where it is difficult to get 
enough food, you can’t have freeloaders. If a 
physically damaged baby is born that will not 
become an independent self-feeding member 
of the society, the reality is that usually the 
society is not going to be able to deal with that 
baby. So it is the responsibility of the mother 
to decide whether the child is healthy and, if so, 
to name it and bring it back. It is the mother’s 
decision whether the child should live. 

Would traditional societies consider most 
Westerners to be freeloaders? 
You and I are freeloaders. We are not growing 
our own food. We are parasites on the 2 per 
cent of Americans and British who produce 
food. In our complex society, 2 per cent  

“ We are freeloaders, relying 
on the 2 per cent of people 
who grow all of our food”
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of the people can produce all the food; in 
places like New Guinea everyone has to be  
a food producer.

Why do you think it is so tempting to 
romanticise a traditional, tribal way of life? 
There is a feeling among the general public – 
and some anthropologists – that traditional 
people are peaceful. But the reality is that the 
great majority are not. To have peace requires 
a central government. 

Why can’t societies without strong leaders be 
peaceful? 
In a band or tribe of people it’s fairly 
democratic – the number of people is so small 
that you reach decisions face to face. But if you 
get 100 people who agree a peace treaty with 
the neighbouring tribe, there will always be 
some hot-headed young men who still have a 
grievance, break the armistice and kill 
someone, which starts the whole cycle again. 

Restraining these hotheads requires a 
centralised force. Tribal societies, without a 
strong leader, can’t enforce peace. The reason 
a state society spreads – and why the farmers 
tolerate “parasites” – is that a state society 
maintains peace, it settles disputes. 

So nation states circumvent direct vengeance? 
If you have a car crash, it’s not your problem  
to get satisfaction from the person who broke 
your leg. It is, instead, the state’s legal system 
that does that. That’s why people from 
traditional societies move into the state 
society, but you don’t see the flow the other 
way. Traditional societies recognise the 
benefits of state power. 

What do New Guineans make of rich countries 
like the US? 
New Guineans are certainly frank in telling me 
what they like and don’t like about our society. 
They love all the material goods: umbrellas, 
matches, glue. They love the fact that our 
children usually don’t die. But they are 
appalled at how we bring up our children – 
that kids aren’t running in and out of houses. 
When they get to know our society, they are 
appalled at our loneliness, at our sparseness of 
personal relationships. And they are disgusted 
that our old age is often so miserable. 

Have you ever made a “first contact” with a 
previously unknown tribe? 
I have never, thank God, dealt with  
un-contacted people. Being in the first  
contact situation is dangerous. Nobody  
knows how the other person will behave.  ■ 

Profile
Jared Diamond is 
professor of geography 
at the university of 
california, Los angeles. 
his latest book is The 
World Until Yesterday: 
What can we learn from 
traditional societies? 
(allen Lane/Viking)
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War on drugs
From Ullrich Fischer 
Everyone who has studied the 
science and history of marijuana 
use agrees that prohibition does 
more harm than good and should 
end. The votes to legalise it in  
the states of Colorado and 
Washington (17 November 2012,  
p 6) are great steps towards a more 
rational policy for the US and the 
rest of the world, given most 
countries will follow its lead. 

The war on drugs has been an 
abject failure to learn from the 
prohibition of alcohol. Ending it 
would free up the equivalent of 
about $100 billion per year of 
resources for productive uses and 
save thousands of people who are 
currently criminalised from the 
resulting needless exclusion from 
the job market.
Surrey, British Columbia, Canada

From David Marjot, psychiatrist
That alcohol and tobacco cause 
damage equivalent to that of 
heroin and cocaine raises a grave 
moral dilemma, as the 
prohibition of drugs is justified by 
the harm they cause. Supplying 
anyone with alcohol or tobacco is 
then morally no better or worse 
than giving them heroin or 
cocaine. Do not confuse morality, 
legality and respectability.

It is shocking to sentence a 

person to imprisonment for drug 
offences that cannot be morally 
distinguished from similar acts 
that are unpunished, even 
rewarded. We cannot avoid the 
conclusion that those subjected to 
sanctions for drug supply and use 
are a persecuted minority.
Weybridge, Surrey, UK

Big problem?
From Stephen Wilson
While engineers continue to  
be surprised by the endurance  
of Moore’s Law, which says that 
computing power doubles 
roughly every 18 months, we  
can be certain that Silas Beane’s 
descendants will never get to 
simulate the universe on a lattice 
resolution of 10-27 metres  
(15 December 2012, p 33).

Today’s state-of-the-art 
memory chips use transistors a 

little larger than 10 nanometres 
(10-9 metres) across. When Beane 
extrapolates Moore’s Law over 
500 years, he is implying 
transistors will continue to shrink 
to impractical sub-nuclear, 
quantum-scale dimensions.

But even if that engineering 
fantasy were to come true, it 
would defeat the purpose. The 
envisaged grid-based simulation 
involves calculating how physical 
properties change from one 
instant to another at every point 
in the model. You need physical 
memory to store the data. The 
circuits used to hold all the data 
for a universe whose points are 
10-27 metres apart could not 
themselves fit into the universe 
being modelled.
Sydney, Australia

It’s a trap
From Martin Ellis
If Harold de Vladar is right that 
game theory can help define the 
risk of signalling extraterrestrials, 
one wonders if all attempts at 
contact are suicidal (15 December 
2012, p 11). Unless an alien 
civilisation is just a few centuries 
ahead of us technically – unlikely 
given the age of the universe – on 
receipt of our missive they will 
know that our capability is way 
below theirs. Fine if they are 
benign, but not if hostile.

For the same reason, we should 
surely ignore any communication 
we get because it is likely to be a 
trap. If only one such hostile 
civilisation exists they will likely 
have conquered or destroyed any 
other who has in the past sent 
speculative communications. The 
only communications that will 
endure are the hostile traps.
Isleworth, Middlesex, UK

Right decision
From Neal Battersby
Further to your look at the vote 
against mandatory labelling of 
genetically modified food in 

California (17 November 2012,  
p 28), nothing Californians eat is 
natural. The defeated proposal, 
known as Prop 37, was another 
attempt by practitioners of the 
politics of fear to codify a false 
dichotomy in our labelling 
regulations. RIP Prop 37. 
San Francisco, California, US

Crunch crunched
From Robert Webb
“This book will anger many 
environmentalists,” says Fred 
Pearce in his careful review of 
Dieter Helm’s The Carbon Crunch 
(17 November 2012, p 51). It would 
be more accurate to say that the 
book will anger anyone with logic, 
as its arguments are nonsensical. 

Helm says that existing clean 
energy technology is expensive, 
uneconomic and largely 
ineffective. But he presents no 
quantitative analysis to justify 
this. Onshore wind turbines are 
already competitive with 
conventional energy sources in a 
growing number of markets, at 
around 9 pence per kilowatt hour.

Secondly, he says that coal is the 
major culprit and that shale gas 
will enable us to replace it. But 
even if we switched all coal 
electricity to gas, we would only 
reduce carbon dioxide emissions 
by about 5 gigatonnes per year, 15 
per cent of the total from humans.

Using compressed natural gas 
to power vehicles, as he advocates, 
only saves about 10 per cent, 
according to a study by the US 
Department of Energy’s Argonne 
National Laboratory.

This is not nearly enough to 
stop dangerous climate change. 
The only way to reduce emissions 
fast enough is to first decarbonise 
electricity and then electrify 
vehicles and heating. Even 
without carbon-free electricity, 
the latter steps reduce emissions 
in those sectors by 50 per cent.

Helm holds out research and 
design as the answer, after shale. 
But solar and wind are by far the 
most abundant energy sources, 
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and current technologies are 
already close to their 
thermodynamic limits. The best 
way to reduce costs further is 
through mass production and 
widespread deployment.
London, UK

Ancient sunshade?
From Mike Cotterill
You reported research suggesting 
that Earth might once have had  
a planetary ring, like Saturn  
(8 December 2012, p 18). 

Is it possible that major 
meteorite impacts on the moon 
produced such a ring of debris?  
If so, could the effect on climate 
have caused the “snowball Earth” 
events about 2.3 billion years ago?
Freshwater, Isle of Wight, UK

Collateral damage

From Glenn Humphreys
The rise of small personal drones 
brings many issues (8 December 
2012, p 42), including for wildlife.  
I fear that birds in areas where 
drones will be used could be in for 
a tough time, especially in war 
zones, where they might be shot 
down by mistake.
Liverpool, UK

Delta debate
From Hugh Brammer
Regarding the article on flood 
risks for the world’s deltas, there 
are some further factors worth 
raising as they help mitigate 
subsidence (1 December 2012,  

To join the debate, visit newscientist.com/letters
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Letters to the Editor, New Scientist,  
84 Theobald’s Road, London WC1X 8NS 
Fax: +44 (0) 20 7611 1280 
Email: letters@newscientist.com 

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

For the record
n  In our look at the mystery of 
matter (5 January, p 36), artwork 
should have been credited to  
Daniel Stolle.

p 40). First, Holocene sediments 
in some deltas include sandy 
layers – as in Bangladesh – which 
provide aquifers but do not create 
subsidence by compaction when 
the water is removed. 

Then there is the possibility  
of carrying out controlled tidal 
sedimentation to compensate for 
subsidence, a process known as 
warping. It was once practised in 
England and is now being tried in 
parts of Bangladesh.

Finally, conditions in deltas 
tend to be heterogeneous, making 
it unsafe to generalise. On the 
Ganges tidal floodplain, for 
example, subsidence rates 
apparently range between  
0 and 5 millimetres per year; and 
the high rates the article quotes 
for Bangkok probably apply only 
to parts of the city, not to the 
whole of the Chao Phraya delta.
Hove, East Sussex, UK

We can fix it
From Martin J. Greenwood
MacGregor Campbell need not 
worry about the manufacturer  
of his kettle claiming copyright 
when he prints a new handle  
(15 December 2012, p 46). 

They are more likely to be 
concerned that the kettle’s 
planned obsolescence has been 
foiled. They would prefer 
Campbell to buy a new kettle.
Stirling, Western Australia

Diagnosis disorder
From Peter Wilson
Your editorial discusses the 
American Psychiatric 
Association’s failure to agree a 
new system of diagnosing 
personality disorders for the next 
edition of its handbook, DSM-5  
(8 December 2012, p 5).

 While improving the system 
would help to ensure that the 
correct diagnosis is given,  
the problem of inadequate 
availability of psychotherapy  
has not gone away.

In the UK’s National Health 
Service, for example, there are 
insufficient psychotherapists 
with training and experience of 
the treatment of personality 
disorders. There is also the issue 
of stigma. Some patients might 
prefer to stick with a wrong 
diagnosis for this reason.
Glasgow, UK

Early roller coaster 
From Tony Williams
The inventors of a new train in 
Japan were not the first to think  
of gravity-aided public transport 
(8 December 2012, p 22). At least 
some London Underground lines 
have stations higher than the 
tracks either side, so that gravity 
helps to slow the trains’ approach 
and accelerate them as they leave. 
Clever people, those Victorians.
Whaley Bridge, Derbyshire, UK

Winter warmer
From S. E. Good
I was surprised there was no 
reference to the Gulf Stream in 
your look at possible climate 
change in Europe by 2050  
(1 December 2012, p 8). It clearly 
has considerable influence on the 
UK’s climate, and I seem to 
remember an article some years 
ago discussing the possibility of it 
ceasing completely. 
Borrowash, Derbyshire, UK

The editor writes:
n  The models used to predict 
European temperatures do take 
account of such factors. However, 
while there are still concerns 
about the Gulf Stream weakening, 
it currently seems like it would 
happen too far in the future to be 
a significant factor in 2050.

See what I mean?
From Keith Ross
Richard Price’s letter decrying the 
description of a voltage in terms 

of that generated by AA batteries 
rather than SI units (8 December 
2012, p 32) reminded me of how 
Richard Feynman tried to make 
physics understandable. He used 
many figures of speech to help us 
visualise things.

In his book What Do You Care 
What Other People Think? he 
recalled a moment of inspiration 
when his father was reading from 
the Encyclopaedia Britannica: 

“[Tyrannosaurus rex] is 25 feet 
high and 6 feet across.” Feynman 
went on to explain: “My father 
would stop reading and say ‘…that 
would mean that if he stood in  
our front yard, he would be tall 
enough to put his head through 
the window here… but his head 
would be too wide to fit in the 
window.’”

I’m all for making our arbitrary 
system of scientific units easier to 
understand.
Villembits, France
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The microbes living inside us don’t just play a vital role in our 
health – they also shape our evolution, says Carrie Arnold

DISPOSING of corpses can be tricky. Bury 
them in a shallow grave and hungry 
animals are liable to dig them up. Our 

body faces a somewhat similar problem when 
it comes to disposing of unwanted substances. 
One of the ways the liver purifies blood is by 
adding the equivalent of a “chuck this out” label 
to molecules, but this label is made of a kind of 
sugar – and the bugs in our gut have a sweet 
tooth. Some produce a special enzyme that 
allows them to cut off the sugar and eat it, which 
often results in compounds being recycled 
within the body rather than disposed of.

Back in the 1980s, Richard Jefferson used the 
enzyme to develop a powerful technique now 
relied upon by thousands of genetic engineers 
around the world. At the same time, he was 
intrigued by the enzyme’s normal role. Its 
recycling effect helps determine the  blood 
levels of many compounds, including 
important substances such as sex hormones. 
Jefferson realised that the bacteria within us, 
far from being passive hangers-on, must affect 
us in profound ways.

In the past decade, this view has started to 

hints are beginning to emerge that symbiotic 
microbes can indeed play a much bigger role 
in evolution than anyone thought.

What struck Jefferson is that our microbiome 
plays a critical role in some key processes. 
Levels of sex hormones obviously affect us in 
many ways, for instance – and yet as much as 
65 per cent of circulating testosterone cycles 
through microbes, according to one study 
Jefferson came across at the time.

Microbes are also important in the 
production of the small, aromatic molecules 
that give us each a unique, if not always 
socially acceptable, odour. The body does not 
secrete these molecules directly. Instead, it 
secretes precursors called androstenes that 
bacteria living on our skin convert into the 
volatile androstenols sometimes referred to  
as pheromones. Although the role of these 
molecules in human sexual attraction is 
highly controversial, they do play a role in 
some animals. “Fertility, fecundity and mate 
choice – the great troika in Darwinian 
selection – are all impacted by the 
microbiome,” Jefferson says. >

CoVer STorY

become mainstream. Study after study has 
shown how the microbes living in us and on 
us – the microbiome – can affect our health 
and even happiness. But back in the 1980s, 
Jefferson took this idea even further. If 
microbes are so important, he reasoned, they 
must play a big role in evolution too. He came 
up with what he called the hologenome theory 
of evolution. “The hologenome is the biggest 
breakthrough in thinking I’ve had in my life,” 
he says.

But Jefferson was busy perfecting his 
genetic technique and helping organise the 
first field trial of a genetically engineered 
plant, in 1987. Later he left academia and 
became famous for his efforts to make 
biotechnology open source, so it could be used 
for the benefit of all rather than a few wealthy 
corporations. He never got around to formally 
writing up the hologenome theory, though he 
often spoke about it at meetings.

A couple of decades later, another 
researcher come up with much the same idea, 
even giving it the same name. And although 
this approach is only starting to be explored, 

The oTher you
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This suggests that the reproductive success 
of plants and animals may depend in part on 
the particular set of microbes harboured by 
each individual. Of course, we know parasites 
and diseases have a huge negative impact on 
fitness, but Jefferson recognised that microbes 
can boost fitness too. In fact, he came to the 
conclusion that they are so important that 
instead of thinking about an individual plant 
or animal, we should think about the overall 
collective including the microbiome – the 
“performance unit”. 

“This unit comprises the contributions of 
many, sometimes thousands, of individual 
genomes, in varying combinations and 
numbers,” Jefferson told a meeting in Cold 
Spring Harbor, New York in 1994, during which 
he briefly outlined his ideas. And it is this 
performance unit, Jefferson argued, that is the 
unit of selection.

Meanwhile, microbiologist Eugene 
Rosenberg of Tel Aviv University, Israel, was 
studying corals in the eastern Mediterranean. 
A rise in sea temperatures had led to outbreaks 
of bleaching, which occurs when corals lose 
the algae that produce most of their food. In 
the invasive coral Oculina patagonica, 
Rosenberg found that higher temperatures  
led to infection by the bacterium Vibrio shiloi, 
triggering bleaching. 

He thought these widespread Vibrio 
infections would sound the death knell for  
the coral. These animals do not really have an 
adaptive immune system for fighting off 
diseases, and they cannot survive prolonged 
or repeated bleaching. He was wrong. By the 
early 2000s, the corals had become resistant 
to Vibrio. Since neither the bacterium nor the 
coral seemed to have changed, Rosenberg and 
his colleagues proposed that a change in the 
coral’s microbiome must be responsible. 
Corals house numerous microbes along with 

the photosynthetic algae, and a change in this 
assemblage might enable them to kill off 
invading Vibrio.

This idea is controversial – some researchers 
think the coral immune system can adapt. 
What matters is how it shaped Rosenberg’s 
thinking. He knew most animals play host to a 
large array of microbes that are usually passed 
down from generation to generation, directly 
or indirectly. His work on corals made him 
realise, like Jefferson before him, that an 
animal’s survival – or fitness – often depends 
not just on its own genes, but also on those of 
the microbes it inherits. If a change in the 
microbiome can make corals resistant to 
infection, and this change can be passed down 
through the generations, then these corals 
have effectively evolved a new ability, even 
though their genome is unchanged.

Bugs R Us
The separation of an organism from its 
microbiome is artificial, Rosenberg argues.  
In the eyes of natural selection, he says, they 
are a single organism. What’s selected for is 
the combination of the genome of the host 
and the genomes of the microbiome. Like 
Jefferson, Rosenberg dubbed this the 
hologenome, from holobiont – a term that 
describes the collective entity formed by 
symbionts. The holobiont can be seen as a 
superorganism, he argued in a 2007 paper.

Similarly, Jefferson argues that all the 
bacteria doing useful jobs in and on our body 
are not just symbionts. Rather, they are part of 
us, like distant workers for a giant company 
that outsources manufacturing jobs. The work 
being done remains just as important for the 
company even though it is carried out by 
overseas workers it does not employ directly. 
“Bugs R Us,” as Jefferson puts it. Recent studies 

support this idea, such as one in 2011 showing 
that mice need their gut flora for their brains 
to develop normally.

Crucially, of course, our microbes can 
change. Based on his hologenome theory, 
Rosenberg predicted that most animals 
inherit much the same microbes as the 
previous generation, and that closely related 
species will have closely related microbiomes. 
But changes in the microbiome – from a shift 
in the ratio of different microbes to the 
acquisition of new ones – can allow the 
holobiont to adapt quickly to changing 
circumstances and even acquire new abilities 
during its lifetime. Thinking in these terms, 
Rosenberg argued, will lead to new insights. 

These ideas have found a receptive audience 
among microbiologists. After all, as Rosenberg 
notes, “they have been forever saying that 
‘bacteria come first’ ”. Microbial ecologist Seth 
Bordenstein of Vanderbilt University in 
Nashville, Tennessee, says eukaryotes – like 
plants and animals – are superorganisms.  
“We should be looking at the total repertoire 
of genetic information that makes a eukaryote 
function,” he says.

In one recent study, for instance, 
Bordenstein’s team treated termites with the 
antibiotic rifampicin to kill off some of their 
microbes. They found that colonies founded 
by antibiotic-treated termites produced far 
fewer offspring than other colonies. One 

A change in the bacteria 
they host may have 
allowed Oculina corals 
to resist infection
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possible reason is that disrupting the termites’ 
gut microbiota reduces the insects’ ability to 
extract nutrients from food.

Bordenstein has also found that among 
parasitic Nasonia wasps, species with closer 
evolutionary relationships have a more 
similar microbiota, just as Rosenberg 
predicted. But despite such findings, the 
hologenome concept has not been warmly 
welcomed in evolutionary biology circles.

“I would say that most evolutionary 
biologists would agree that there’s definitely  
a lot of cooperation, but there’s also room for 
conflict as well,” says Andy Gardner of the 
University of Oxford, who studies collective 
evolution. “So I would be less inclined to 
bundle all of these cells together as a single, 
integrated organism because sometimes the 
microbial cells will be doing things that aren’t 
good for the host.”

Another reason for scepticism is that there 
is a Lamarckian dimension to the hologenome 
theory. Early in the 19th century, Jean-Baptiste 
Lamarck devised a theory of evolution 
incorporating the then-popular idea that 
organisms could pass on adaptive traits 
acquired during their lifetime. Thus, giraffes 
evolved their long necks because they were in 
the habit of stretching their necks. Darwin 
believed something similar, but such ideas 
became discredited with the development of 
modern genetics. The hologenome theory 

does suggest that animals can sometimes 
evolve via the inheritance of acquired 
characteristics, Rosenberg says, but it does so 
in a way that can be verified by experiment.

After he published his ideas, he and his wife 
Ilana Zilber-Rosenberg began combing the 
literature to find related studies. They 
stumbled across a 1989 paper by Diane Dodd, 
then a postdoc at Yale University, who had 
found that changing the diet of a fruit fly 
could alter the flies’ mating choices after just 
two generations.

“When I read this, I started jumping up  
and down,” Rosenberg said. “It had to be the 
microbes. I just knew it. Nothing else could 
explain such a rapid change.” 

To prove this, Rosenberg got his PhD 
student Gil Sharon to try replicate Dodd’s 
results. Sure enough, after two generations, 
flies fed on molasses would no longer mate 
with flies on a regular starch. Next, Sharon 
gave the flies rifampicin to kill off their 
bacteria. Afterwards, starch flies happily 
copulated with molasses flies, showing that 
bacteria were indeed responsible (PNAS, 
vol 107, p 20051).

As Rosenberg was writing up these results, 
Jefferson finally got around to posting a 
synopsis of his hologenome theory on the 
blog of Cambia, the non-profit organisation  
he runs in Australia. This led to a spate of  
web searching during which he came across 
Rosenberg’s work. Jefferson now faced a 
dilemma. On the one hand, he wanted to 
contact Rosenberg to find out how he had 
come up with the idea. On the other hand, as 
Jefferson puts it: “Scientists can be pricks.” His 
curiosity got the upper hand, and on 10 March 
2010, Jefferson sat down and began writing. 
“Dear Professor Rosenberg,” the email began, 
“I am writing to compliment you and 
Professor Zilber-Rosenberg on your clear,  

lucid and compelling writing in the last years 
on the hologenome theory.” 

Rosenberg opened the email the following 
morning. Who the hell was this Richard 
Jefferson, he wondered? At first, he wasn’t sure 
how to respond, thinking Jefferson might be 
an oddball. After reading the email several 
times, though, he decided that oddball or not, 
he certainly knew his stuff. So Rosenberg 
wrote back: “Dear Richard, wow. What a joy to 
read your email and blog.”

Creator of species?
Although Rosenberg did not know it at the 
time, his fruit-fly results fitted in beautifully 
with Jefferson’s ideas about the importance of 
bacteria in fertility and mate choice. The 
findings have also made many other biologists 
sit up and take notice, because they hint at an 
intriguing possibility.

While natural selection explains how 
species change over time, accounting for how 
new species arise in the first place has proved 
rather trickier. Darwin’s On the Origin of 
Species actually said nothing at all about the 
origin of species. In broad terms, biologists 
define a species as a group of similar 
organisms that can reproduce only with each 
other. Anything that prevents groups of 
organisms interbreeding, then, can potentially 
lead to the formation of new species.

Such reproductive isolation can come about 
through the rise of a new mountain range, 
being stranded on a far-flung island, changes 
in mating preferences, or mutations that 
prevent two strains producing viable offspring 
if they do mate, although there is still much 
debate about the details. In theory, then, if a 
change in diet causes shifts in gut bacteria that 
affect a fly’s mating preferences, it could lead 
to one species splitting into two.

” When I read this, I started jumping up 
and down. It had to be the microbes. 
Nothing else could explain  
the rapid change”

>
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The microbiome might also lead to 
speciation in another way, Bordenstein thinks. 
When different species of the Nasonia wasp 
are crossed, many of the offspring die as 
larvae. He and graduate student Robert 
Brucker have just finished experiments that 
show, they think, that these deaths happen 
because the offspring have inherited 
incompatible bacteria. If so, it means that 
differences in the microbiome can prevent 
otherwise compatible animals interbreeding. 

Evolutionary role
In a review paper published in August, 
Bordenstein and Brucker also point out that 
acquiring certain microbes can give animals 
the ability to consume a new kind of food or 
survive in a different environment. Over time, 
this too could, in principle, lead to speciation.

But the case remains to be proven. “I don’t 
think we have any evidence yet that there has 
been speciation caused by microbes… I’m not 
willing to go that far yet,” says evolutionary 
biologist Scott Gilbert of Swarthmore College  
in Pennsylvania. “I can say that symbionts are 
capable of giving us selectable variation.”

Jerry Coyne, an evolutionary biologist at the 
University of Chicago, agrees. “I know of very, 
very few cases in which endosymbionts cause 
speciation, and a ton of cases in which changes 
in [host] genes do, and in which those genes 
have been mapped,” he says.

That is true, but we have only just started 
looking, say Rosenberg. We do not even know 
which microbes are found in most animals,  
let alone understand their role in evolution. 
Given the recent flood of evidence about the 
importance of microbiota, it would perhaps  
be surprising if this role is not also bigger than 
previously thought.

Even if symbiotic microbes do turn out to  
be important in the formation of new species, 
however, this does not necessarily support the 
concept of a superorganism with a hologenome, 
says David Sloan Wilson of Binghamton 
University in New York, who studies group 
selection. Speciation could be a by-product of 
a microbe manipulating the host for its own 
benefit rather than of microbes and host 
evolving together for their collective benefit.

There is little sign of the hologenome theory 
winning converts among evolutionary 
biologists, then, but some other biologists are 
starting to adopt the same perspective. “We 
have a tendency to think of the microbes as 
being separate from the nuclear genes, but  
I think the most contemporary view is that  
the microbiome is as essential as the nuclear 
genome, and these things should be viewed 

Anal gland secretions 
are the hyena 
equivalent of a 
Facebook page

together,” says Bordenstein. The discoveries 
about flies and wasps suggest this perspective 
can indeed lead to new insights as Rosenberg 
claimed. Bordenstein puts it more cautiously. 
“Terms such as ‘superorganism’ and 
‘hologenome’ help to encapsulate a wide array 
of research,” he says. “A symbiotic concept of 
complex life has basic and biomedical 
relevance that is here to stay.”

For Jefferson, there are even wider 
implications. By themselves, large organisms 
can only evolve slowly, he points out, but by 
cooperating with fast-evolving microbes they 
can take advantage of the latest innovations, 
just as termites have acquired the ability to 
digest wood or legumes have become able to 
make their own nitrogen fertiliser.

He sees parallels with the modern world. 
When companies keep their knowledge and 
technology to themselves, progress is much 
slower than when they share it freely. Since 
Darwin, almost all the emphasis has been on 
competition as the driving force in evolution. 
Important as it is, Jefferson says, cooperation 
and collaboration are even more vital.  n

Carrie Arnold is a freelance writer in the US
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kevin theis smelled it before he saw it. 
Squinting across the vast expanse of 
kenyan savannah, theis spotted the oily 
brown substance that a spotted hyena  
had recently rubbed on the ends of the 
grasses with its rear end. this behaviour  
is the hyena equivalent of a Facebook 
page, providing information on the 
animal’s health, reproductive status and 
social rank. 

the foul-smelling, greasy goo, known  
as “paste”, contains an array of chemicals 
secreted from anal scent pouches. theis, 
of Michigan State University in East 
Lansing, thinks that its smell is produced 
by the microbes living in the scent 
pouches. He has shown that different 
groups of hyenas harbour different arrays 
of microbes. Since chemical 
communication is crucial to hyena society 
and reproduction, changes in the bacterial 
content of paste may help drive hyena 
evolution (see main story). it may even 
have played a role 4 million years ago, 
when the ancestor of hyenas split into two 
species, the spotted and striped hyenas.
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We often get creeped out by artificial beings 
that look like us, says Joe Kloc, but the reasons 
are more complex than you might imagine

Too close for comfort

>

EIGHT years ago, Karl MacDorman was 
working late at Osaka University in Japan 
when, around 1 am, his fax machine 

sputtered into life. Out came a 35-year-old 
essay, written in Japanese, sent by a colleague. 

It was an intriguing read for MacDorman, 
who was building hyperrealistic androids at 
the time. It warned that when artificial beings 
have a close human likeness, people will  
be repulsed. He and his colleagues worked  
up a quick English translation, dubbing the 
phenomenon the “uncanny valley”. 

They assumed their rough draft of this 
obscure essay would only circulate among 
roboticists, but it caught the popular 
imagination. Journalists used the uncanny 
valley to explain the lacklustre box office 

If correct, the phenomenon is more complex 
than anyone realised, encompassing not only 
our relationship with new technologies but 
also with each other. 

While it’s well known that abnormal facial 
and body features can make people shun 
others, some researchers believe that human-
like creations unnerve us in a specific way. The 
essay that MacDorman read was published  
in 1970 by roboticist Masahiro Mori. Entitled 
“Bukimi No Tani” – or The Valley of Eeriness – 
it proposed that humanoid robots can provoke 
a uniquely uncomfortable emotion that their 
mechanical cousins do not.

For decades, few outside Japan were aware 
of Mori’s theory. After MacDorman’s 
translation brought it to wider attention, his 
ideas were extended to computer-generated 
human figures, and research began in earnest 
into the uncanny valley’s possible causes. 

MacDorman’s first paper on the subject 
examined an idea proposed by Mori: that we 
feel uncomfortable because almost-human 

performance of movies like Polar Express,  
in which audiences were creeped out by the 
computer-generated stars. It was also blamed 
for the failure of humanoid robots to catch on. 
Finding an explanation for why the uncanny 
valley occurs, it seemed, would be worth 
millions of dollars to Hollywood and the 
robotics industry. Yet when researchers  
began to study the phenomenon, citing 
MacDorman’s translation as the definitive 
text, answers eluded them. 

MacDorman now believes we have been 
looking at the uncanny valley too simplistically, 
and he partly blames his own rushed 
translation. He and others are converging on 
an explanation for what’s actually going on in 
the brain when you get that uncanny feeling.  

ti
m

o
th

y 
a

rc
h

ib
a

ld

130112_F_Uncannymind.indd   35 3/1/13   14:10:28



36 | NewScientist | 12 January 2013

ti
m

o
th

y 
a

rc
h

ib
a

ld

robots appear dead, and thus remind us of our 
own mortality. To test this, MacDorman used 
something called terror management theory. 
This suggests that reminders of death govern 
much of our behaviour – including making  
us cling more strongly to aspects of our own 
world view, such as religious belief. 

So MacDorman asked volunteers to fill in  
a questionnaire about their world views after 
showing them photos of human-like robots. 
Sure enough, those who had seen the robots 
were more defensive of their view of the  
world than those who had not, hinting that  
the robots were reminding people of death. 

This explanation makes intuitive sense, 

given that some animated characters and 
robots appear corpse-like. But even at the time 
it was clear to MacDorman that the theory had 
its limits: reminding someone of their own 
demise does not, on its own, elicit the uncanny 
response people describe. A gravestone 
reminds us of death, for example, but it doesn’t 
make us feel the same specific emotion. 

Competing theories soon emerged. Some 
researchers blamed our evolutionary roots; 
we have always been primed to shun 
unattractive mates, after all. Others blamed 
the established idea that we evolved feelings  
of disgust to protect us from pathogens. 
Christian Keysers of the University of 
Groningen in the Netherlands pointed out 

Mentalising is understood to be involved  
in feeling empathy. Could empathic pathways 
in the brain be responsible for mediating the 
uncanny response?

More evidence came in 2011 with a second 
fMRI study, this time led by Ayse Saygin at  
the University of California, San Diego. The 
researchers observed people’s brain activity 
while showing them video footage of a 
mechanical robot, a human and a lifelike 
android known to induce the uncanny valley 
response. Each of these were displayed to the 
participants performing an identical action – 
but one triggered a notably different result.

When people observed the human or 
mechanical robot walking, the brain exhibited 
very little activity. But when participants had 
to process the lifelike android doing the same 
action, activity increased considerably in the 
visual and motor cortices of their brains. 

Saygin and colleagues suggested that the 
feelings of eeriness produced by watching  
the android may stem from the extra work  
the brain needs to do to reconcile the robot’s 
movements with the human-like behaviour  
it expects based on appearances.

It is thought that the motor cortex houses 
mirror neurons, which are specialised for  
a particular task and can also fire when we  
see another organism performing that task.  
While opinion remains divided on their role, 
these neurons have also been implicated in 
our ability to empathise with others. 

The uncanny feeling, then, could be caused 
by a sort of dissonance in the system that 
helps us to feel empathy, says MacDorman 
(see illustration, above). “It seems related to 
the ability to feel what something else feels.”

Losing empathy
When artificial creatures look like us,they enter the “uncanny valley”. 
This could be because we feel less empathy towards them, as this 
illustration shows
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that irregularities in an almost-human form 
make it look sick. Since uncanny robots  
look very similar to us, he argued, we may 
subconsciously believe we are at a higher  
risk of catching a disease from them. 

Again, both these theories are incomplete: 
many disgusting and unattractive things do 
not, by themselves, elicit that specific uncanny 
feeling. We know that somebody sneezing  
on the subway exposes us to potentially 
dangerous pathogens, yet a subway ride is not 
an uncanny experience. “There are too many 
theories,” says MacDorman. “The field is 
getting messy, further away from science.” 

The first clue there was something more 

complex going on came when neuroscientists 
began to explore what might be happening  
in the brain. In 2007, Thierry Chaminade of 
the Advanced Telecommunications Research 
Institute in Kyoto, Japan, and colleagues 
presented people with a series of computer-
generated characters that resembled humans 
to varying degrees, while monitoring their 
brain activity in an fMRI machine. While it 
wasn’t the specific aim of the study, the results 
hinted at a new explanation for the uncanny. 
When the volunteers observed a character that 
appeared almost human, activity increased  
in the part of their brain responsible for 
mentalising –the ability to comprehend the 
mental state of another. 

” the uncanny feeling could be caused by a dissonance 
in the system that helps us feel empathy - the ability 
to feel what something else feels”
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With close likenesses,  
it only takes a hint of 
the non-human to 
create an eerie feeling

Mori didn’t know this when he wrote  
his essay in 1970, but he did leave the door  
open to the possibility. When MacDorman 
translated the essay into English, he made  
a crucial simplification. According to  
the 2005 translation, when we are in the  
uncanny valley, our feelings of “familiarity” 
plummet. This quality – along with 
“likeability” – has provided the framework  
for countless studies of the uncanny valley, 
says MacDorman – and this may have been 
obscuring its possible roots in empathy.

Suppressed empathy
Mori didn’t actually use the terms familiarity 
or likeability. Instead he used a neologism, 
shinwakan, which he invented because there 
was no opposite to the word uncanny. 
MacDorman now believes that shinwakan is 
actually a form of empathy. Last June, he 
published a new translation that he hopes will 
prompt researchers to look at the uncanny 
valley through this lens instead.  
“The fact that empathy is complex means we 
can tease it apart,” he says, “and figure out 
what is really at play.” 

In cognitive neuroscience, empathy is  
often divided into three categories: cognitive, 
motor and emotional. Cognitive empathy is 
essentially the ability to understand another’s 
perspective and why they make certain 
decisions – to play “social chess”, as 
MacDorman puts it. Motor empathy is the 
ability to mimic movements like facial 
expressions and postures, and emotional 
empathy is essentially sympathy, or the ability 
to feel what others feel. MacDorman’s theory 
is that the uncanny feeling is produced when 
we experience certain types of empathy but 
not others. “The question,” he says, “is what 
kind of empathy is being suppressed?”

To test one possibility, MacDorman, now  
at Indiana University in Indianapolis, asked 
people to watch videos of robots, computer-
generated characters and real people in 
situations ranging from harmless to harmful. 
He then asked the volunteers to categorise 

these characters as either happy or sad  
about their situations. In other words, he  
was measuring participants’ abilities to 
sympathise with the figures. 

MacDorman found that they had a more 
difficult time determining the emotional state 
of characters that fell within the uncanny 
valley. This was, he believes, an indication that 
emotional empathy was being suppressed. On 
a cognitive and motor level, all the typical cues 
for empathy are triggered, but we can’t muster 
sympathy, he says. 

Kurt Gray, a psychologist at the University 
of North Carolina, Chapel Hill, agrees that the 
uncanny valley is about our inability to feel 
certain types of empathy, and that we should 
start looking at the phenomenon differently. 
“What Karl did in terms of framing is really 
important,” he says. 

Gray believes he has an explanation for why 
struggling to sympathise with human-like 
robots and animated characters would make 
us uncomfortable. In a recent study, he and 
Daniel Wegner at Harvard University asked 
volunteers to take a survey that measured 
their comfort level with various types of 
computer capabilities. The idea was to identify 
which human traits, when exhibited by a 
machine, make people uncomfortable. 

The pair found that people thought 
computers capable of feeling emotions were 
the most unnerving. “We are happy to have 
robots do things, but not feel things,” they 
concluded. 

Gray’s argument is that almost lifelike 
robots make us feel uneasy because we see in 
them the shadow of a human mind, but one 
that we know we can never comprehend. In 

other words, it’s not just about our failure  
to sympathise with uncanny robots and 
computer-generated characters; it’s also 
about our perception that they can empathise 
with us. 

The particular brand of sympathy we 
reserve for other people requires us to believe 
the thing we are sympathising with has a self. 
And this concession of a mind to something 
not human makes us uncomfortable.

It follows that as long as we are aware that  
a robot or virtual character is not human,  
we will never grant it passage to cross the 
uncanny valley. Even if we do find a way to 
make artificial creatures with identical human 
features, they may still provoke discomfort if 
we know they are not like us. This possibility 
has already been explored in science fiction: 
consider how the human characters reacted 
to the cylons in Battlestar Galactica, says 
roboticist Christoph Bartneck of the 
University of Canterbury in New Zealand. 
“You have these robots indistinguishable 
from humans. That was what’s so scary.  
They are not like us. But they are like us.”

Perhaps this is what Mori was getting  
at when, years after he penned his essay, a 
reporter asked him if he thought humankind 
would ever build robots that crossed the 
uncanny valley: “Why try?” he responded.

The idea that the uncanny valley may be 
impossible to cross may come as bad news  
to Hollywood and robot designers. But it also 
stands as a sign of something many will find 
reassuring: that there is a particular feeling  
of empathy that only humans can share.  n

Joe Kloc is a writer based in New Yorkti
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The spectacular light shows in our polar skies 
don’t just happen on earth. Glimpses of the 
auroras on other planets could reveal a world 
of information, finds Sophie Hebden

Good to glow
HIGH in the sky, giant ribbons of colour 

dance and flicker. It is a good night for 
aurora watchers. The strips of red turn 

cyan and back again as the clouds roll by. Stars 
twinkle in the night sky beyond. A full moon is 
rising above the horizon, while the crescents  
of another two moons arch majestically. 

Welcome to one of the many planets outside 
our solar system. More than 850 have been 
found so far, most by watching for wobbles in 
starlight or a brief dimming of their parent 
star. Such techniques can tell us about a 
planet’s mass, radius and orbit. Other details 
can be gleaned from the handful of planets 
that are big enough and close enough for 
molecules in their atmospheres to be detected. 
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entangling with the magnetic field of a 
planetary companion.

Of all the auroras in our solar system, 
Jupiter has the brightest. Twice as massive as 
all the other planets combined, Jupiter is the 
king of the planets. It also has the strongest 
magnetic field and the most beautiful rings  
of auroras at its poles. We can’t observe them 
using ground-based telescopes because the 
light from Jovian auroras is mostly ultraviolet, 
which cannot penetrate Earth’s atmosphere. 

The first photographs were beamed back by 
NASA’s Voyager 1 spacecraft when it flew by 
the planet in 1979. Today we rely on ultraviolet 
images from the Hubble Space Telescope and 
X-ray images from the Chandra Observatory 
as they orbit Earth. 

But it was, in fact, low frequency radio 
signals from Jupiter that first revealed that it 
has auroras. The signals allowed scientists to 
calculate the planet’s magnetic field strength 
long before we sent Voyager 1 there for a direct 
measurement. 

Radio is still a promising means of finding 
and studying exoplanets, because if a planet >

University of Leicester in the UK. 
Here on Earth, the northern and southern 

lights are the result of electrons accelerated by 
the solar wind colliding with gas molecules in 
the upper atmosphere, causing them to 
radiate light at a characteristic wavelength. 
Oxygen emits the most familiar greenish-
yellow light, and nitrogen molecules glow red 
or blue. But before they collide, the electrons 
gyrate around the planet’s magnetic field lines 
and in the process emit radio waves. 

The sky-lighting effect isn’t just confined  
to Earth. Auroras have been spotted on Jupiter,  
Saturn, Uranus and Neptune. And there are 
good reasons to expect that at least some 
exoplanets will have them too, based on a few 
detections of solar-like flares thought to be 
caused by the magnetic field of the host star 

Now space scientists think that alien 
auroras could further enhance our 
understanding of exoplanets. No one has  
ever seen the auroral light from an exoplanet – 
even from those orbiting the nearest of the 
stars outside our solar system. The light is 
simply too faint to travel the huge distances 
involved. But auroras have another trait that 
researchers think could be detected: they  
emit radio waves. 

Detecting such radio emissions from just 
one exoplanet would give us a wealth of 
information that is not available from other 
techniques. As well as revealing previously 
hidden worlds, different aspects of the 
emission could also allow us to calculate the 
length of an exoplanet’s day and the strength 
of its magnetic field. It could even provide 
clues about the internal processes that drive 
the magnetic field, as well as how the planet 
interacts with its parent star and, possibly, 
whether it has any moons. “All of this is about 
understanding more about exoplanets than 
what we can determine from present 
methods,” says Jonathan Nichols of the 

” There are good reasons  
to expect that at least  
some exoplanets will  
have auroras like Earth’s”
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has a magnetic field, it is potentially capable  
of emitting radio signals that are stronger 
than those of its parent star. 

“If you want to observe a planet far away 
and you are looking in optical or infrared 
wavelengths, the planet is much fainter than 
its parent star, so it’s very difficult to detect,” 
says Philippe Zarka of the Paris Observatory  
in France. The reason is that stars are very hot 
and bright at optical wavelengths and planets 
are not, so our view of them is swamped by 
starlight. “By contrast, the radio emission is 
related to the magnetic field strength of the 
planet and the electrons moving along it, not 
its temperature,” he adds. 

To be able to predict and interpret these 
observations, however, our understanding  
of Jupiter is crucial. “A lot of the exoplanets 
found so far resemble Jupiter in some 
respects,” says Nichols. “Jupiter provides  
a link to other bodies that we can’t get to.” 

Nichols is a dedicated Jupiter enthusiast, 
having focused on the planet and its auroras  
for his PhD and stayed with it ever since, 
alongside study of the auroras on Saturn. 
“Jupiter is a fascinating system, it’s hard not  
to evangelise. My wife just rolls her eyes these 
days,” he says. 

In the low frequency range, at a few tens  
of megahertz, Jupiter’s radio emissions show 
up as brightly as those of our sun, but even 
this would not be detectable if Jupiter were  
as far away as the nearest stars. Not all is lost, 
though. “We expect that some planets will 
produce radio emissions much stronger than 
Jupiter,” says Zarka, who is simulating how an 
exoplanet could emit a sizable radio signal, 
and what that signal could reveal.

For example, the frequency with which  
an aurora emits radio waves depends on the 
strength of the magnetic field. Helpfully, this 
radio emission is beamed outwards from the 

magnetic field in conical beams, which sweep 
around as the planet rotates, like a lighthouse. 
This sweep would appear as a pulse of radio 
waves at a telescope on Earth, allowing us to 
calculate the planet’s rotation period. 

The signal is also circularly polarised, 
meaning that its electric field rotates as the 
signal travels. This allows us to differentiate 
between planetary signals and radiation from 
the star, which is unpolarised because it is 
produced by bursts of electrons rushing 
through its outer atmosphere. “If you measure 
strong circular or elliptical polarisation, it’s 
very likely to have come from the planet 
rather than the star,” says Zarka.

Tune in to other worlds
The first group to search for exoplanets using 
radio was led by William Erickson, professor 
emeritus at the University of Maryland. 
Inspired by the success of Jupiter’s auroral 
radio signals, in 1977 his team looked for 
planets around nearby stars by searching  
for pulsed radio emissions from alien auroras. 
Using the Clark Lake Radio Observatory near 
Borrego Springs, California, the group looked 
at 22 stars, estimating that their telescope 
could detect a burst if it were 1000 times 
stronger than Jupiter’s strongest bursts. 
Nothing came of it. Radio telescopes at the 
time were not sensitive enough to pick up 
signals from such distant sources. 

Now, 35 years on, interest in auroral  
radio emissions has been reignited by the 
completion of a new, highly sensitive radio 
telescope called the Low Frequency Array. 
LOFAR is the largest and most sensitive radio 
telescope below 250 megahertz ever 
constructed. 

Ten years in the making, it is a vast array  
of over 45,000 small antennas, with its heart 
in the Netherlands – an army of tethered  
poles rising above a grassland nature reserve 
in the quiet north east of the country. Other 
antennas are installed across France, 
Germany, Sweden and the UK. Scientific 
operations began last month and Nichols 
hopes to be searching for exoplanets in the 
very near future. 

In the meantime, his team and Zarka’s have 
been calculating what sort of giant planets 
could emit radio signals detectable by LOFAR, 
and what the signals could reveal about the 
underlying planet. This is where expert 
knowledge of auroral processes in our own 
backyard comes into its own.

Both teams have considered a Jupiter-like 
planet, because most exoplanets found so far 

Guiding light
Auroras at Jupiter’s poles were �rst spotted from the radio waves they produce, not the more familiar light 
shows we see on Earth. Such radio waves could be used to �nd planets outside our solar system

Electrons rush in towards a 
planet or moon at the poles
and gyrate around the magnetic 
�eld lines, releasing radio waves

The electrons excite gas 
molecules in the atmosphere 
or gaseous outer layer, 
generating an eerie glow
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Jupiter has the 
brightest auroras in 
the solar system

have a mass greater than or equal to Jupiter. 
There are two possible scenarios for strong 
radio emissions. 

First, the planet orbits close to its parent  
star and is strongly buffeted by the solar wind, 
which reconfigures the planet’s magnetic 
field. This drives flows of charged particles  
and aurora-producing currents, characteristic 
of auroral processes on Earth.

Zarka and Sebastien Hess, who is based  
at the Atmosphere, Environment and Space 
Observation Laboratory (LATMOS) in 
Guyancourt near Paris, France, considered  
this “hot Jupiter” scenario, developing a model 
to predict the radio signals that could arise 
depending on how the planet interacts with  
its parent star and where the auroral emission 
occurs on the planet.

“We found the model very successful at 
accounting for the radio emissions from 
planets in our own solar system,” says Zarka. 
What’s more, they found that they could 
analyse a radio signal from an exoplanet  
and use it to deduce physical quantities that 
cannot be found any other way. These include 
the inclination of a planet’s orbital plane,  
the tilt of the magnetic field relative to the 
rotation axis, as well as rotation period, orbital 
period and magnetic field strength. This  
will help us to understand the evolution of 
exoplanets as well as the way they behave today.

The second option is that the radio 
emissions are mainly associated with an 
orbiting moon, as is the case for Jupiter. Its 
third largest moon Io is a volcanic world, with 
eruptions spewing ionised gas towards Jupiter 
at a rate of 1000 kilograms per second. Unlike 
the northern and southern lights on Earth, 
which are due to the solar wind, it is this 
ionised gas that is mostly responsible for 
Jupiter’s auroras. “It is reasonable to assume 
that such active moons may be relatively 
prevalent amongst Jupiter-like exoplanets,” 
says Nichols. 

Nichols tackled this second scenario, 
examining how a planet’s rotation rate, rate  
of outflow of ionised gas from a moon, orbital 
distance and the ultraviolet brightness of its 
parent star would affect radio emissions. He 
found that massive, fast-rotating planets 
could produce bright radio emissions 
detectable from 150 light-years away. 

So far there are no confirmed detections  
of auroral signals from exoplanets in the 
ongoing searches at other telescopes. Walid 
Majid of NASA’s Jet Propulsion Laboratory in 
Pasadena, California, and colleagues have 
looked at half a dozen exoplanets using the 
Giant Metrewave Radio Telescope (GMRT) 

located 80 kilometres north of Pune in India. 
They believe the main reason for not detecting 
any radio signals from these planets is that the 
instrument can’t observe at a low enough 
frequency. 

For example, Jupiter doesn’t emit intense 
radio waves above 40 megahertz, a cut-off 
frequency that depends on the planet’s 
magnetic field strength. So if you don’t look 
below this cut-off frequency for an exoplanet, 
you wouldn’t see anything. The lowest 
frequency GMRT can detect is 50 megahertz. 

LOFAR will be able to detect radio signals 
down to 10 megahertz, which is more 
promising. However Earth’s atmosphere 
blocks frequencies below 10 megahertz, so you 
would need a space-based antenna to search 
below this limit. Majid suggests the surface  
of the moon would be a good location for such 
a telescope.

Telescope sensitivity also influences our 
ability to observe auroral radio signals. This 
can be improved by adding more antennas  
or by identifying and removing noise in the 
signal caused by other sources of radio waves. 
Majid is optimistic that radio astronomers are 
up to the task, with LOFAR starting up and 
another huge radio telescope called the Square 
Kilometre Array which is under construction 
in South Africa and Australia. 

“If we don’t detect anything with LOFAR 
after a few years, it won’t be because we are 
missing the beams of radio waves from 
exoplanets,” says Zarka. “It will be because 

there is no emission. I have a fair hope that  
we will detect something. But of course, this  
is research, so you’re never sure.” 

Space physicists hail low frequency radio  
as “a science frontier for the next decade”. 
Certainly as the sensitivity of LOFAR increases, 
and our detection of exoplanets using other 
techniques improves, being able to define the 
magnetic field characteristics of a planet will 
reveal more and more. “The existence of a 
magnetic field is interesting as we try to 
understand planetary evolution, but also 
because it has effects that are favourable  
for the habitability of a planet,” says Zarka. 
Earth’s magnetic field produces a large 
protective shield called the magnetosphere 
that deflects energetic charged particles, such 
as cosmic rays that can damage DNA and 
potentially prevent life from evolving. It also 
preserves our atmosphere by trapping the 
ionised upper layers of the atmosphere.

The importance of such a magnetosphere 
for the habitability of a planet is partly what 
has motivated the European Space Agency’s 
mission to Jupiter and its moons in 2022 – 
dubbed the Jupiter Icy Moons Explorer, or 
JUICE – which will eventually go into orbit 
around Jupiter’s largest moon Ganymede. 

Ganymede is made of rock and ice and has 
its own magnetic field and auroras. “It’s one of 
the best places in the solar system to look for 
extraterrestrial life,” says Nichols. He’s excited 
by the prospect of sending a spacecraft 
directly to the action, something you could 
never do for exoplanets. For this reason, and 
because Jupiter has already revealed so many 
interesting features, “Jupiter will always be my 
favourite planet”, says Nichols.  n

Sophie Hebden is a writer based in Mansfield, UK.  
Her blog is sophiehebden.wordpress.com
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” The existence of a magnetic 
field is favourable for  
the habitability of a planet 
or moon”
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the alcohol industry says it wants to curb excessive drinking, 
so why do its preferred policies neglect the best strategies for 
doing just that? Peter Aldhous reports

The battle  
of the bottle
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IMAGINE, if you can, drinking 33 litres of 
vodka. Not easy – but if you’re an average 
British adult that’s roughly the amount of 

booze you put away in a year, enough to 
exceed the government’s recommended 
limits week in, week out.

The Brits deserve their reputation for 
booziness, but most other western countries 
are worse or not far behind. Even supposedly 
abstemious Americans each knock back the 
equivalent of 24 litres of vodka per year.

With so many people drinking at unsafe 
levels, it’s no surprise that alcohol is rising up 
the public health agenda. In May 2010, the 
World Health Organization published its first 
comprehensive strategy on reducing the harm 
caused by alcohol, seen as the launch of a 
worldwide war on booze.

The WHO was stung into action by a grim 
toll of disease and death. According to its own 
figures, harmful drinking kills 2.5 million 
people annually – around twice as many as die 

companies involved vigorously deny  
(see “Joe Camel in a bottle?” p 44).

Sound familiar? These tactics more or less 
follow the playbook written by the tobacco 
industry as it fought measures to restrict sales 
and advertising of its products – though with 
one significant difference.

“Tobacco companies made a huge tactical 
error in taking the stance that their products 
don’t cause harm,” says James Mosher, an 
alcohol-policy consultant based in Felton, 
California. That approach exploded in the 
industry’s face in the 1990s after US states 
sued tobacco firms to recover healthcare  
costs caused by smoking. The action laid bare 
internal company documents showing that 
executives understood the science very well, 
yet pursued an aggressive strategy of denial.

Those documents also revealed covert 
attempts to manipulate science, including 
paying consultants to place industry-friendly 
papers in journals and even the creation of a >

in road accidents. Excessive drinking  
accounts for an estimated 5.5 per cent of the 
total global burden of disease and premature 
death. Overall, it is the third most important 
contributor to ill health, behind only high 
blood pressure and tobacco.

Even the alcohol industry, with global  
sales of some $1 trillion a year, accepts that 
excessive drinking is a problem, and that it  
has a responsibility to do something about it. 
Indeed, the WHO’s strategy acknowledges  
that industry has a role to play. But behind the 
scenes, the two are locked in a struggle for 
control of the health agenda.

The mantra of the alcohol industry is  
“drink responsibly”. Its prescription is a 
mixture of personal restraint and industry 
self-regulation: targeting problem drinkers, 
promoting the use of designated drivers  
and adopting voluntary codes to prevent 
advertising from targeting children.  
Who could argue with that?

But here’s the rub: the industry’s  
preferred policies are not the most effective. 
An extensive evidence base makes it clear  
that the best policies are those imposed by 
governments – increasing price, restricting 
availability and banning advertising.

The clash between these two perspectives is 
now playing out on a global scale. The WHO is 
encouraging governments to use the levers of 
price, availability and curbs on advertising to 
treat humanity’s collective drink problem.  
But it must compete with the multinational 
companies’ own, rather different, approach.

To the casual observer, this struggle can 
seem like a phoney war. Rather than directly 
challenging the WHO, the industry talks in 
terms of “corporate social responsibility”. It 
also speaks the language of science, drawing 
especially on the output of a think tank in 
Washington DC called the International Center 
for Alcohol Policies. ICAP is bankrolled by 
some of the world’s largest alcohol companies.

Critics complain that ICAP’s publications 
either downplay the evidence on price and 
availability, or claim there is debate among 
researchers on these issues where there is not. 
“They are experts at muddying the scientific 
waters,” claims David Jernigan of the Johns 
Hopkins Bloomberg School of Public Health in 
Baltimore, Maryland, who recently published 
a critical review of ICAP’s science and its 
strategies for influencing policy (American 
Journal of Public Health, vol 102, p 80).

At the same time, alcohol producers are 
investing heavily in marketing, including 
campaigns that critics claim are calculated to 
reach underage drinkers – a charge that the 
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The average British adult drinks enough alcohol to 
exceed recommended limits every single week

scientific society to question the evidence on 
passive smoking.

In contrast to big tobacco’s secrecy, the 
alcohol industry has long acknowledged that 
excessive drinking is harmful and is 
transparent in its support for ICAP. These 
tactics seem to work. While tobacco companies 
today have pariah status, the alcohol industry 
has retained a generally positive public image, 
and has the ear of many powerful politicians.

There are still reasons for concern, however. 
ICAP’s stance is notably industry-friendly. Its 
key publication is the Blue Book, a guide to 
policy that focuses on targeting heavy 
drinkers. This may help, but conspicuously 
absent, note critics, are statements on the 
effectiveness of raising the price, restricting 
availability and banning adverts.

Jernigan concedes that ICAP’s publications 
contain some useful contributions, but he 
complains that proven policies are either 
neglected or covered in a way that stresses 
uncertainty. For instance, ICAP’s briefing on 
taxation states: “The impact and effectiveness 
of taxation as a health policy tool remain the 
source of much debate.”

Pressed on this point, ICAP does not dispute 
that increasing taxes can reduce overall harm. 
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Joe Camel knew how to catch ‘em young. 
The cartoon character was the public face 
of Camel cigarettes, dropped in 1997 by 
tobacco firm R. J. Reynolds in the face of 
legal action and criticism that Joe was 
calculated to appeal to children.

Today, similar arguments surround the 
marketing of alcohol, notably alcopops. 
Critics claim that they appeal to underage 
drinkers, who later transfer their brand 
loyalty to related brands.

One brand under particular scrutiny  
is Diageo’s Smirnoff Ice, which accounted 
for about half of all US alcopop advertising 
in 2001. Sales of Smirnoff vodka soared 
after the introduction of Ice in 1999, 
reversing a slow decline, but Diageo 
denies the suggestion that it markets to 
underage drinkers.

“Diageo does not market to underage 
youth,” says Guy Smith, the company’s 
executive vice-president for corporate 
relations. “We do not want the business  
of anyone under the legal drinking age.  
It’s that simple.”

James Mosher, an alcohol policy 
consultant in Felton, California, has 
analysed the marketing of the Smirnoff 
brand. He cites evidence that, in 2005, 
more than 10 per cent of US TV ads for 
Smirnoff Ice and Smirnoff vodka were 
placed against shows with an underage 
viewership of 30 per cent or more, 
breaching the industry’s own voluntary 
advertising code (American Journal of 
Public Health, vol 102, p 56). Several other 
big companies, including Bacardi and 
SABMiller, also breached this code.

Diageo’s Smith disputes these findings, 
pointing to a 2008 report from the US 
Federal Trade Commission that concluded 
that the drinks industry has made “good 
faith efforts” to comply with its own code.

With the action now switching to social 
media, this may already be yesterday’s 
debate. In 2011, for example, Diageo 
credited its “multimillion dollar strategic 
partnership” with Facebook for increasing 
US sales of five key brands by 20 per cent.

“The use of new media channels to 
market alcohol is a clear area of concern 
due to their youth appeal, relative lack of 
regulation and the sheer volume of 
promotional messages,” concluded a 2010 
report from the Institute for Social 
Marketing at the University of Stirling, UK.

Critics fear that the industry has struck 
marketing gold. “It’s infinitely more 
powerful for a message to come from your 
mate than from Diageo,” says Gerard 
Hastings at Stirling. 

Joe cAMeL  
in A BottLe?

But its deputy president, Marjana Martinic, 
questions whether it is effective for the 
heaviest drinkers, who may “trade down”  
to cheaper forms of alcohol.

Priced out
It’s true that the effects of higher taxes are 
weaker for the heaviest drinkers. Still, when 
results from many studies are considered 
together, it is clear that increasing the price 
significantly reduces consumption – including 
for heavy boozers (Addiction, vol 104, p 179).

Despite this evidence, industry executives 
are bullish in rejecting policies based on price, 
availability and curbs on advertising. “While 
these measures may reduce overall 
consumption, they would have precious little 
impact on hazardous and underage drinking,” 
argues Guy Smith, executive vice-president 
for corporate relations with Diageo, the 
world’s largest producer of distilled spirits.

Diageo instead backs approaches including 
Screening and Brief Intervention, which aims 
to identify people with a drink problem or a 
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self-regulation,” says Babor.
Is there any hope of reducing the harm 

caused by alcohol? Right now, the most 
encouraging signs come from countries that 
are reaping a devastating harvest from 
decades of industry-friendly policies.

Step forward Scotland, where consumption 
has doubled over the past five decades as the 
price of alcohol has fallen and controls on sales 
have been relaxed. Alcohol-related health 
problems now cost this nation of 5.25 million 
people £3.6 billion each year. “In 1960, 
Scotland had one of the lowest liver cirrhosis 
death rates in western Europe. Today we have 
one of the highest,” says Evelyn Gillan of 
Alcohol Focus Scotland.

In a bold move, the Scottish government 
intends by April to impose a minimum price 
of 50 pence per unit (10 millilitres) of alcohol. 
According to economic simulations run by a 
team at the University of Sheffield, UK, this 
would cut overall consumption by 5.7 per cent.

Minimum pricing has an important 
advantage over hiking taxes. Tax increases can 
be partly absorbed by producers and retailers, 
but a minimum unit price must be borne by 
consumers. That will eliminate the bargain-
basement booze favoured by some of the 
heaviest drinkers – white cider, for example, 
which can be bought for less than 13 pence a 
unit. This would address concerns about 
trading down. The Sheffield team’s 
simulations suggest that consumption by the 
heaviest drinkers – men drinking more than 
50 units a week and women 35 – would fall by 
10.7 per cent.

The move faces a legal challenge from 
industry groups, due to be heard on 15 January 
in Scotland’s highest civil court. As well as 
questioning the evidence that minimum 
prices cut consumption, the challenge argues 
that it breaches European competition law.

But the sobering idea is taking hold: the UK 
government is in the middle of a consultation 
period on a 45-pence minimum unit price for 
England and Wales, which the modelling 
suggests should cut overall consumption by 
4.3 per cent and reduce the annual number of 
alcohol-related deaths in England by more 
than 2000 a year. Ireland also says it intends 
to follow Scotland’s lead.

As the boozy British Isles rethinks the 
merits of decades of industry-friendly policies, 
the rest of the world will be watching with 
interest. The health of millions of people could 
hinge on the outcome.  n

Peter Aldhous is New Scientist ’s San Francisco 
bureau chief
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” If you look at who drinks and how much, 
it’s hardly surprising that manufacturers 
should be wary of these policies”

risk of developing one and get them into 
treatment.

There is good evidence that this is a 
necessary component of a comprehensive 
strategy. But in terms of bangs for buck it falls 
short of what can be done by increasing price 
and restricting sales.

If you look at who drinks and how much, it’s 
hardly surprising that manufacturers should 
be wary of measures that could strongly 
curtail excessive drinking. “They basically live 
off harmful consumption,” claims Jürgen 
Rehm of the Centre for Addiction and Mental 
Health in Toronto, Canada, who studies the 
global health burden caused by drinking.

In the UK, for instance, the heaviest-
drinking 10 per cent consumes about 45 per 
cent of the alcohol sold; in the US that figure is 
55 per cent. What’s more, total consumption in 
nations such as the UK is at such high levels 
that even relatively moderate drinkers are still 
endangering their health.

The reason that controls on price and 
availability work so well is that they seem to 
cut drinking across the board, delaying the 
onset of diseases like liver cirrhosis in the 
heaviest drinkers, while preventing others 
from reaching harmful levels of consumption.

So if that’s the message from science,  
should we worry that the industry takes a 
different view? Yes, say advocates for public 
health, who are especially worried about the 
industry’s influence in developing countries.

“The elephant in the room is that you’ve got 
huge markets – in South Asia, the Pacific Rim, 
Africa and Latin America – where young 
people are coming to prime drinking age,” 
says Thomas Babor, a specialist in alcohol and 
public health at the University of Connecticut 
in Farmington.

These territories represent the alcohol 
companies’ main opportunity for growth and 
are where their marketing and lobbying are 
increasingly being brought to bear.

Making a connection between alcohol 
companies and the promotion of policies  
that favour their interests is hard, but one case 
has been documented. In 2008 Øystein Bakke 
and Dag Endal of Forut, a Norwegian NGO, 
analysed draft alcohol policies being 
developed by Botswana, Lesotho, Uganda and 
Malawi. The documents were broadly in line 
with ICAP’s recommendations and the texts 
were remarkably similar to one another. In 
two cases, the Microsoft Word files indicated 
that the “author” was Mitch Ramsey, policy 
and issues manager with the African arm of 
brewer SABMiller, one of ICAP’s sponsors and 
the facilitator of workshops from which the 
drafts emerged (Addiction, vol 105, p 22). The 
documents largely ignored WHO’s policy 
recommendations.

Global action
That affair may have caused some 
embarrassment, but it has not stopped the 
industry pursuing its preferred policies. 
Through an initiative called Global Actions  
on Harmful Drinking, many of the biggest 
companies are backing efforts led by ICAP to 
promote self-regulation across the world – 
including key emerging markets such as 
Brazil, Mexico, China and India.

These efforts are a complement to 
government regulation, not an alternative, 
says ICAP’s Martinic. But critics fear that in 
many of the countries, it will be the industry’s 
position that prevails. “They are investing 
tremendous resources in the promotion of 
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Rebirth, Royal Academy of Arts, 
London, until 17 February, including 
Mariko Mori in conversation with 
Brian Cox, 8 February

Reviewed by Kat Austen

A GHOSTLY monolith pulses, its 
varying colours the only source of 
light in the room. Shades of purple 
and red waft over its surface, and 
it almost seems to be breathing, 
keeping time with the rapt crowd.

But this is no biological rhythm, 
it is something on a greater scale. 
The light playing across the 
4.5-metre-tall standing stone is 
that of cosmic particles as they 
dance through the Earth’s 
atmosphere. Or rather, as they are 
detected at the Super-Kamiokande 
observatory at the University of 
Tokyo’s Institute for Cosmic Ray 
Research in Japan.

This work, Tom Na H-iu II 
(pictured) welcomes you into 
Japanese artist Mariko Mori’s solo 
exhibition, Rebirth, at the Royal 
Academy of Arts in London. The 
sculpture uses a live feed from  
“Super K”, transforming incoming 
data into the ethereal glow of the 
sculpture. The varied hues reflect 
the different particles that are 
detected in the huge water tank 
at the Japanese facility: pale pink 
muons are rare; multicoloured 
neutrino bursts from the deaths 
of distant stars even rarer. 

This celestial dance is a theme 
throughout Rebirth, which 
showcases some of Mori’s key 
works from the last 11 years. The 
exhibition explores death and 
rebirth by linking our transient 
existence to the natural rhythms 
of the cosmos. 

Take Mori’s sculpture 
Transcircle, made of a circle of 
acrylic standing stones atop a 
bed of pebbles. Lit from within, 

the hue and brightness of each 
varies as time passes, reflecting 
the transit of different planets. 
In a 9-minute cycle, Mori has 
condensed the movements of 
the solar system over the course 
of a year.

The familiar imagery of 
ancient stone circles anchors the 
movements of the heavens to our 
own human history. “Our life was 
inherited from our very remote 

ancestors and given to us now, 
and we will transfer it to future 
generations,” Mori says. The chain 
of life reaching back through 
history, and our ancestors’ 
reverence for the natural world, 
are strong themes in the artist’s 
work – reminding us how 
interwoven we are with our 
environment. At the entrance to 
the gallery, a sound installation 
makes the point explicit. “We 
are nature,” Mori’s voice echoes. 
“We are sustained by nature.”

Where the exhibition begins 

with the death of stars, it ends 
with birth. The elegant installation 
White Hole draws you down a 
spiral passageway into a small, 
round, darkened space. The only 
light comes from a circular 
porthole in the angled ceiling, 
from which a slowly moving 
white glow spirals outwards. 
Aiming to create the inverse of a 
black hole, Mori calculated these 
spirals in collaboration with 
astrophysicist Shin Mineshige at 
Kyoto University. “I was using the 
formula of how a black hole has 
been fed, a circle stretched into a 
spiral form,” she says. Yet her aim 
was not to create a true depiction 
of a white hole – if such a thing 

even exists – but to convey the 
idea of a place where the “spirit 
or soul of the star is born again”. 

Conceptually multifaceted yet 
aesthetically simple, Mori’s art is 
informed not only by physical 
sciences and archaeology but 
also her explorations into the 
workings of the mind. “When you 
come to a deeper consciousness 
you acknowledge your life, 
other living beings, atoms and 
subatomic particles. Those things 
are all here in our bodies,” she 
says. “I try to visualise how we are 
connected in the physical world 
from the very small primal 
particles to a greater universe.” 

And she succeeds: Mori’s works 
not only illuminate connections 
across all levels of existence, 
but they put that existence in 
context – urging us not just to 
take care of our world, but to 
savour our time in it.  n

“I try to visualise how we 
are connected – from the 
very small primal particles 
to a greater universe”

Colours that play across the sculpture 
are live-linked to cosmic particles

The elegance of particles
In her new exhibition, artist Mariko Mori tethers human history to the life of the cosmos
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By the numbers
Statistics seem intimidating, until you realise 
they are all around, says Kevin McConway

Naked Statistics: Stripping the dread 
from the data by Charles Wheelan,  
W. W. Norton, £18.99/$26.95

STATISTICS 
lecturers have to 
come to terms 
with the fact that 
many students 
would rather not 
be there. Most 
signed up to study 

business or psychology, and doing 
strange things with numbers feels 
like an irksome side requirement 
of their primary pursuit. 

Yet, as writer and public policy 
lecturer Charles Wheelan points 
out in Naked Statistics, the same 
students who complain that the 
subject is irrelevant are happy  
to spend their free time reading 
news stories that feature survey 
results or discussing sports 
statistics – basketball player 
LeBron James’s points per game, 
or their favourite baseball 
pitcher’s earned run average,  

for example. (As a warning, the 
book is deeply entrenched in US 
contexts. If you don’t know much 
about baseball, Schlitz beer or 
even who LeBron James is – I had 
to look him up – you might find 
most of the examples alienating.) 

Wheelan aims to link these two 
parts of his students’ worlds by 
showing how statistics can be 
used to answer questions that  
are important and relevant to our 
lives. And he doesn’t want to stop 
at the classroom door. Does he 
succeed? Sort of.

He has some good stories.  
To demonstrate randomisation  
in designing experiments, for 
example, he describes a study  
that investigated whether being 
prayed for by strangers would 
reduce complications after heart 
bypass surgery. (It didn’t.) He also 
shows how important the 
wording of a question is to getting 
meaningful answers from polls: 
people in the US are considerably 
less likely to express support for 
the death penalty if also presented 
with the alternative of whole-life 
imprisonment without parole. 

Yet Wheelan also experiments 
with made-up examples that, by 
his own admission, are utterly 
implausible. His story about a 
crash between two buses – one  
full of marathon runners and the 
other going to an international 
sausage festival – is memorable, 
but I wonder how relevant. 

Though his style is innovative 
and often witty, most of the 
statistical topics he focuses on  
are pretty routine, and seem torn 
from the pages of a Statistics 101 
syllabus: descriptive statistics, 
probability, sampling issues, 
inference, regression and the 
Central Limit Theorem, which 
explains why averages tend to 

follow the symmetric bell curve 
that makes up normal 
distribution. (This is, apparently, 
“the LeBron James of statistics”.) 
And although he says he won’t,  
he does get technical in a rather 
confusing way in the chapters  
on inference and regression,  
while some of his discussion of 
significance tests is problematic. 

Still, there are things that you 
wouldn’t find in an introductory 
statistics class. His final chapter, 
on “program evaluation”, shows 
how you can use statistical ideas 
to make evidence-based decisions, 
such as whether to put more 
police officers on the street to 
deter crime. And he wraps up  
by applying statistics to five big 
questions, including how best to 
fight global poverty. These are 
interesting, engaging and useful. 

In the end, Wheelan doesn’t sell 
the marvellous world of statistics 
quite as well as he aims to. Yet he 
does make many interesting 
points, and often uses intriguing 
examples – I might even borrow  
a few for my own students.  n 

Kevin McConway is a professor  
of applied statistics at the UK’s  
Open University

Statistics for athletes like LeBron 
James are tracked in detail
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Game changers
The Tinkerers by Alec Foege,  
Basic Books, £17.99/$26.99 

Reviewed by Jeff Hecht

SELF-TAUGHT 
tinkerers once 
drove American 
innovation, and 
could do so again, 
Alec Foege argues. 
I just wish he had 
made a better case. 

Benjamin Franklin was a well-
known experimentalist; George 
Washington tinkered with crops 
and designed a novel plough; 
Thomas Jefferson invented the 
swivel chair. Foege finds similar 
promise in modern tinkerers like 
Dean Kamen, who built projectors 
for rock bands in high school, 
then invented a string of medical 
devices before turning to the 
elegant but overhyped Segway. He 
also points to Australian-born 
MIT-trained polymath Saul 
Griffith, who uses new materials 
to solve environmental problems, 
and biochemical engineer Jay 
Keasling, who devised a novel way 
to produce the anti-malarial 
compound artemisinin. 

But often Foege veers off target. 
His chapters on mistakes wander 
from Thomas Edison’s business 
failures to the RAND corporation’s 
ill-fated attempts to use systems 
analysis to win the cold war. 

Most disconcertingly, he omits 
two groups that should be at the 
heart of any book on tinkering – 
the open-source software 
community, and the “maker” 
subculture riding technologies 
such as 3D printing and robotics. 
They are the tinkerers changing 
today’s world.  n

Photo Puzzle Answers
The pairings for the puzzle in the 
22 December issue are: 1C; 2D; 3N; 
4B; 5A; 6H; 7P; 8L*; 9O; 10E; 11I; 
12K; 13M; 14G; 15F; 16J. Images at: 
newscientist.com/photopuzzle 
*correct online, but mislabelled  
as H on page 66

“The same people who think 
statistics are irrelevant will 
happily spend time reading 
survey results”
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Natural wealth
Putting a price on the impact of nature  
may help us understand its true worth

What Has Nature Ever Done for Us?  
by Tony Juniper, Profile, £9.99

Reviewed by Bob Holmes

HOW much is 
nature worth,  
in measurable 
financial value? 
Most economists – 
and politicians – 
would answer in 
terms of the price 

of timber, pasture for grazing or 
tourism in national parks. But 
nature delivers far, far more  
than that. In What has Nature  
ever done for us?, Tony Juniper 
aims to bring that knowledge  
to a broader public. 

One of the UK’s leading 
environmentalists, Juniper lays 
out the many ways that natural 
ecosystems pay dividends to 
human societies. Some are 
obvious: soils support crop 
growth; photosynthetic plants  

are the ultimate source of all the 
food that nourishes us; and thanks 
to biodiversity, we have access to  
a wealth of genes to breed better 
crop varieties and develop new 
antibiotics and other drugs. 

Others are easier to overlook: 

insects pollinate two-thirds of  
all crop plants; natural predators 
keep pests in check; plants, soils 
and oceans store carbon; and coral 
reefs, mangroves and wetlands 
protect coastlines from storms 
and flooding. Add it all up, Juniper 
says, and nature contributes 
trillions to the world’s economy 
every year. 

This is important stuff that 
policymakers and the public  
need to be reminded of, and 
Juniper piles on example after 
example. Those who are new to 
the subject will learn plenty that 

will open their eyes to the 
importance of these “ecosystem 
services”. That alone makes the 
book worthwhile for casual 
readers, though they may struggle 
at times with Juniper’s convoluted 
syntax. I found myself having  
to take a second run at some of  
his sentences. 

The real battle to protect  
nature, though, will be fought  
in boardrooms and government 
committees, where hard cash  
is the lingua franca. Putting 
financial value on natural services 
is fraught with guesswork, of 
course, but Juniper does the  
best he can. He reports, for 
example, that the coral reefs  
and mangroves of Belize yield 
about $15 million in fish, at least 
$150 million in tourism and about 
$150 million in storm protection 
every year. And he says New York 
City has saved about $7 billion by 
drawing its drinking water from  
a protected watershed instead of 
treating and filtering it. 

Unfortunately, only a few of  
the examples in Juniper’s book 
have been worked through in such 
detail. As a result, the sceptical 
businesspeople and politicians 
that he really needs to convince 
are likely to come away saying 
“show me more”. But if this book 
encourages them to ask, it will 
have done its job.  n

Will sizing up nature’s financial  
value prompt us to preserve it? 

Too hot to handle
Heat: Adventures in the world’s fiery 
places by Bill Streever,  
Little, Brown & Co, £17.99/$26.99 

Reviewed by David Cohen

HEAT. Burning, 
searing, scorching. 
Without it, life on 
Earth would be 
impossible, and yet 
the range of 
temperatures 
within which life 

can survive is extremely narrow. 
In a follow up to his 2009 book, 

Cold, Bill Streever embarks on a 
trip across the world in a quest  

to see and experience places  
with extremes of heat – and to 
investigate the extremes to which 
we have gone to generate it. 

He wanders Death Valley to  
feel a modicum of the effects that 
intense heat has on the body. He 
visits stretches of America burned 
out by wild fires, Hawaiian 
volcanoes and an underground 
nuclear bomb testing site. He 
peppers his experiences with 
anecdotes related to his travels – 
the physiological impacts of heat 
exhaustion, of burns, the 
destruction wrought by wild fires, 
a brief history of atomic bombs, 
industrialisation and our use of 
peat, coal and oil. All the while, he 

teases the reader with the promise 
that at some point he’ll face the 
bizarre personal challenge of heat 
endurance: walking on hot coals.
(Spoiler: he ultimately does.) 

Streever’s easy-going, colourful 
prose is at its best in his vivid 
descriptions of historical events. 

But there’s something a bit 
distasteful about his personal 
journey. He steals two bricks of 
peat from a small museum in 
Holland, a lump of coal from a 

plant pot in a cafeteria of the Ruhr 
Museum in Germany. It is odd 
behaviour given that at times this 
book seems to be a thinly veiled 
environmentalist lament about 
how humanity has immorally 
used technology like bombs and 
fossil fuel burning to destructive 
and climate warming ends. 

Ultimately, though, the book’s 
flaws are greater than admissions 
of petty theft. On its own, each 
adventure is pleasant enough to 
read, but these parts fail to come 
together as Streever meanders 
over his subject like a lazy lava 
flow. The hunt for ever-increasing 
temperatures unfortunately left 
me cold.  ■

“Without heat, life would be 
impossible, yet the range 
of temperatures in which 
life can survive is narrow”
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email recruitment.services@rbi.co.uk
UK tel +44 (0)20 8652 4444
UK fax +44 (0)20 8261 8434
US tel +1 617 386 2190
US fax +1 617 397 2805
US email nssales@elsevier.com

Callsmay bemonitored or recorded for staff training purposes

To apply online visit
www.NewScientistJobs.com

RECRUITMENT
ADVERTISING

Healthcare Science is one of the most exciting and dynamic areas 

to work within the NHS.

Join a unique team who are inspired to apply their exceptional 

scientific knowledge and skills to the prevention, diagnosis and 

treatment of disease and the rehabilitation of patients.

Excellent training opportunities are offered within this national 

postgraduate training programme located in hospitals and health 

services throughout England.

This is a three year postgraduate programme and successful 

candidates will be employed by an NHS Trust for the duration of 

their training. Trainees are also enrolled for a fully funded part time 

vocational master’s degree in their chosen specialism.

Posts are available within one of the following areas:

s ,IFE SCIENCES n INFECTION CONTROL�AND�EPIDEMIOLOGY��MYCOLOGY��

virology, bacteriology and parasitology, clinical biochemistry, 

haematology/transfusion science, immunology, histopathology, 

cytopathology, reproductive science, genetic sciences

s 0HYSIOLOGICAL�SCIENCES�n�AUDIOLOGY��NEUROPHYSIOLOGY�OPHTHALMIC�

and vision sciences, cardiac science, respiratory and sleep 

sciences, vascular science, gastrointestinal physiology and 

urodynamic sciences, critical care science

s 0HYSICAL SCIENCES AND�BIOMEDICAL�ENGINEERING�REHABILITATION�

engineering, clinical measurement and development, device risk 

management and governance, radiation safety, radiotherapy 

PHYSICS� IMAGING WITH IONISING�RADIATION��IMAGING�WITH�NON

ionising radiation, clinical pharmaceutical science, reconstructive 

SCIENCES �MAXILLOFACIAL�PROSTHETICS�n�APPLICANTS�FOR�MAXILLOFACIAL�

prosthetics will require dental registration)

Some of the areas may be grouped into themes for application 

purposes. Posts are due to start in September 2013.

To apply and for full information about the opportunities 

available and details of the qualifications and experience  

you need follow the link

www.nhscareers.nhs.uk/hcstp

Trainee Healthcare Scientists

Exciting opportunities to use your science degree for patient and public benefit

Salary c.£25,500 plus location allowance

The Wellcome Trust Sanger Institute is a world leader in genomic research, with an
expanding scientific programme dedicated to understanding gene function in health &
disease. The Institute has excellent purpose built facilities at the Genome Campus, Hinxton
on the outskirts of Cambridge; offering a range of comprehensive benefits including a final
salary pension scheme.

We are currently advertising a number of Senior Scientific Manager vacancies for a new
scientific programme in stem cells and cellular phenotyping [SCCP]. To view and apply for
these vacancies or any of our current vacancies please go to http://jobs.sanger.ac.uk

You can also see our job vacancies by following http://twitter.com/sangerinstjobs/
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University of Warwick Science Park, Venture Centre
Sir William Lyons Road, Coventry CV4 7EZ

Website: www.micropathology.com E-mail: info@micropathology.com

POST DOCTORAL HPC CLINICAL SCIENTIST
Molecular Microbial Diagnostics

We are looking for a Post-doctoral HPC registered Clinical Scientist, with
Molecular Microbial experience, to work within Micropathology Ltd, a busy
specialist laboratory providing a clinically supported service for the rapid
diagnosis and management of infectious and genetic disease.

The appointee will work with our HPC-registered Clinical Scientists, where
he/she will become familiar with our laboratory routine and then be expected to
operate with minimal supervision. Daily duties will include sample reception,
processing and testing, supervision of laboratory staff and authorising of
pathology reports. The appointee will also be expected to participate in
administrative duties and the Saturday morning sample receipt rota (currently 1
in 8) as required. It is expected that the successful candidate will maintain their
HPC registration and should actively participate in CPD.

The candidate will possess a degree in life sciences, post-graduate/post-doctoral
experience/degrees and have significant clinical diagnostic experience with HPC
Registration. Literacy, IT and mathematical skills are expected. Familiarity with
Quality Management Systems is essential as the laboratory is accredited to CPA
(UK) Ltd standards. A solid scientific knowledge combined with a logical
approach is preferable.

The successful applicant may expect to be appointed to a permanent post after a
satisfactory probationary period of 11 months. Pay will be competitive and
commensurate with age/experience. Employee bonus, share and pension schemes
are in operation.

Applications (by CV, including three referees, and a hand written covering letter)
should be made to Dr Andrea Collins, Quality Manager at the address detailed
above. Requests for more specific information should be made to Dr Andrea
Collins by email a.collins@micropathology.com

The closing date for applications is February 28th 2013

Tel 24hrs: +44 (0) 24 - 76 - 323222

Fax / Ans: +44 (0) 24 - 76 - 323333Micropathology Ltd The Department for International Development (DfID), the 

Biotechnology and Biological Sciences Research Council (BBSRC), 

the Natural Environment Research Council (NERC), the Economic 

and Social Research Council (ESRC) and Medical Research Council 

(MRC) have announced a joint research programme on zoonoses 

and emerging livestock systems (ZELS). 

Knowledge Broker

£54,565 - £60,627 pro rata
Polaris House, Swindon Ref: IRC72992

6 Year Fixed Term – 22.2 hrs per week – 3 days per week

The vision for ZELS is to make a step change in the evidence 

available to inform decision makers on how to minimise the

health risks associated with the rapidly changing nature 

of livestock production systems in developing countries, 

focusing on those risks which impact on the livelihoods 

and health of poor people. 

This post will require the individual to work with a 

range of researchers, funders and stakeholders to shape 

and draw together the findings from the programme, 

taking into account advances in relevant international 

research. Through their own international reputation and 

recognised expertise in this field, the individual will broker 

and co-ordinate the flow of knowledge and information 

between the ZELS project teams, the Funders Committee 

and relevant senior and influential people in national and 

international organisations (e.g. WHO, OIE, FAO). 

Whilst the post holder will work within a defined project 

plan, there will be a requirement for the post-holder to be 

self-motivated and be able to work independently. 

This is a fixed term appointment for duration of up to six 

years. It will be a part time job (3 days a week). BBSRC will 

hold the contract with the Knowledge Broker and ensure 

that the terms of the contract are met, on behalf of the 

funders. The individual will be based in BBSRC Swindon 

Office and would need to be prepared to undertake all 

travel necessary for the successful fulfilment of the role 

and responsibilities.

Applications are handled by the RCUK Shared Services 

Centre; for further details about this post and to apply 

please visit our job board at http://www.topcareer.jobs/ 

and complete an online application form. If you are unable 

to apply online please contact us on 01793 867003 quoting 

reference IRC72992.

Closing date: 18 January 2013

Interview date: 7 February 2013 

(Interviews to be held

in London)

BBSRC is an equal opportunities 

employer
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To �nd out more about the advertising opportunities available contact us on 
+44 (0)20 8652 4444 or email recruitment.services@rbi.co.uk

Follow our Insider series to get insight from 
industry experts or scientists and engineers that 
are already working in your chosen �eld or region. 
From real-life accounts of their work experience 
to expert career advice from those in the know, 
our Insiders equip you with the knowledge to 
begin or progress your career. 

So what are you waiting for? 

Look out for our series throughout the year or  
access them at newscientist.com /topic/careers

* Produced as a digital edition with targeted print distribution of 20,000.  
Information correct at time of going to press.

Careers Guide 12 January

Studentships & Courses 23 February

Earth and Environment 23 March

Germany 27 April

Biotechnology/Biopharma 15 June

Graduate Careers Special* 28 September

Switzerland 12 October

Oil and Gas 9 November

Postgraduate 7 December

EDITORIAL  
SCHEDULE 2013

If you have vacancies or research positions in any of these �elds or regions 
throughout the year, then contact our sales teams to see how we can help 

you reach a targeted and relevant audience for your opportunity.
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Director of Science and 
Technology

British Geological Survey 

Ref: IRC78650

We are looking to make a senior appointment as Director 

of Science and Technology to join the BGS Executive team. 

You will optimise the delivery of BGS science underpinning 

a science strategy that is tuned to the needs of the Natural 

Environment Research Council (NERC) the UK government 

and international collaborators. You will refine and develop 

the BGS science programme and working in partnerships 

with numerous stakeholders, ensure BGS delivers national 

capability in the geosciences and innovative research. You will 

develop collaborative programmes with universities, research 

agencies industry and other geological surveys in developing 

earth and environmental science leading to scientific results 

that will influence decision making.

You will be an international leader of science and research 

and have a good general knowledge of areas of geoscience in 

the present and emerging core mission for BGS. You will have 

experience of delivering scientific results at the highest level 

and running complex scientific research programmes. You will 

be able to provide evidence of high-level communication and 

negotiation with stakeholders in your area. 

If you are interested in the role, please contact Marion Squires 

– Head of Human Resources – for an informal discussion; she 

can be contacted on 0115 9363512; e-mail: masq@bgs.ac.uk. 

Applications are handled by the RCUK Shared 

Services Centre; to apply please visit our job board at 

http://www.topcareer.jobs/ and up-load your up-to-

date c.v. and a covering letter. Applicants who would 

like to receive this advert in an alternative format 

(e.g. large print, Braille, audio or hard copy), or who 

are unable to apply online should contact us by 

telephone on 01793 867003. Please quote reference 

number IRC78650.

Closing date for applications will be 31 January 2013. 

Interviews will be held in February 2013 at our 

Headquarters in Keyworth, Nottingham.

The Natural Environment Research Council is an equal opportunities employer and 
welcomes applications from all sections of the community. People with disabilities 
and those from ethnic minorities are currently under-represented and their 
applications are particularly welcome. 

The Survey has a no-smoking policy in all of its buildings. The British Geological 
Survey is an Investors in People organisation. There is a guaranteed Interview 
Scheme for suitable candidates with disabilities.

WE HELP KEEP THE WORLD MOVING
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To apply online visit
www.NewScientistJobs.com

ACADEMIC
OPPORTUNITIES

www.readingisinvesting.co.uk

Department of Geography and Environmental Science,
School of Human and Environmental Sciences
Lecturer in Ecosystem Services - Ref. LE12062

This appointment is full-time and permanent.  
Grade 7: £37,382 to £45,941 per annum.

Led by our recently appointed Vice-Chancellor, Sir David Bell, Reading’s vision will be supported by 50 
new academic posts.  As part of this initiative to further our research excellence in areas of global critical 
importance, we seek to appoint a Lecturer in Ecosystem Services.  

The successful candidate will have the potential to become an internationally recognised research leader 
and will be expected to develop a research agenda in Ecosystem Services that addresses key issues related to 
Environmental Change and/or Food Security in natural and managed ecosystems.

You will have:

ĥ ������ ��� ��� ����������� �  � �������������������� ���������

ĥ � ����� � �� ��� ���  ����  ��� ��������� ����� �������� ������

ĥ  �� ����� �  � �������� ����������� �������� �������Ğ���������� ��������� � ���������������� ����
skills required for effective teaching.

Informal enquiries: Contact the Head of Research Group, Dr Liz Shaw, on +44 (0)118 3786971   
����������ġ�ġ����Š�������ġ��ġ���� ���� ����� ��� �� ������������� ��������������Ğ���������������������Ğ� 
���ƚŶŶ�ŃŲńųųź�ŵŹźŹŵųŷ�����������ġ�ġ����Š�������ġ��ġ�

To apply please visit www.reading.ac.uk/Jobs or contact Human Resources, 
University of Reading, Whiteknights, PO Box 217, Reading RG6 6AH.  
Telephone +44(0)118 378 6771 (voicemail)

Closing date: 7 February 2013

We value a diverse workforce and welcome applications from all sections  
of the community.

www.readingisinvesting.co.uk

Reading is Investing in a global future

Human Resources
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The Professorship of Statistics
in Biomedicine

The Board of Electors to the Professorship of Statistics in Biomedicine 

invite applications for this Professorship from persons whose 

work falls within the general field of the Professorship to take up 

appointment on 1 October 2013 or as soon as possible thereafter.

Informal enquiries may be made to:

• Professor Simon Tavaré, Professor of Cancer Research 

(Bioinformatics), Cancer Research UK Cambridge Institute,

simon.tavare@cruk.cam.ac.uk

• Professor Sylvia Richardson, Director of MRC Biostatistics,

sylvia.richardson@mrc-bsu.cam.ac.uk, or

• Professor John Todd, Acting Head of the Department of

Medical Genetics, john.todd@cimr.cam.ac.uk

Further information is available at: www.admin.cam.ac.uk/

offices/academic/secretary/professorships/ or contact the 

Academic Secretary, University Offices, The Old Schools, 

Cambridge, CB2 1TT, (email: ibise@admin.cam.ac.uk), to

whom a letter of application should be sent, together with

details of current and future research plans, a curriculum vitae, 

a publications list and form CHRIS/6 (parts 1 and 3 only) with

details of two referees, so as to reach him no later than

16 January 2013.

The University is committed to Equality of Opportunity.

A world of opportunities

www.cam.ac.uk/jobs/

www.cranfield.ac.uk

Professor/Reader in  

Environmental Risk Analysis
£62,531 - £75,000 (Negotiable)

We seek a full time Professor/Reader in Environmental Risk Analysis to support 

our activities in environmental science and technology. You will be a published 

authority in environmental risk analysis, have both a broad understanding

and deep experience of its use in industry and Government and a highly

developed professional network. You will undertake research across the 

Department and support postgraduate teaching and a growing short

course programme. To succeed, you will have a passion for solving applied 

problems, enjoy engaging with senior experts and opinion-formers in industry

and Government, and possess a commitment to high levels of scientific

rigour, client care and timely delivery. We are interested in applications from 

academia, consulting practice, Government agencies or industry. 

For an informal discussion: Professor Simon Pollard on +44 (0)1234 754101; 

s.pollard@cranfield.ac.uk.

Apply online at www.cranfield.ac.uk/hr or contact us for further details  

at E: vchr@cranfield.ac.uk or on T: +44 (0)1234 754050/4195.  

Please quote reference: 1295

Closing date for receipt of applications: 31 January 2013

A place for learning,  

an opportunity for  

development.

School of Biological Sciences

Ranked in the top10 UK Bioscience Departments (2008 RAE)

Applications are invited for PhD Studentships 

Full UK Research council funding is available for the following projects:
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t 'JTI UIBU EPO�U UBTUF PG NVE��#JPFOHJOFFSJOH�UP�FMJNJOBUF�BO�VOQBMBUBCMF�UBTUF�

GSPN B GBSNFE GJTI 	%S $ 8JMLJOTPO
�

'PS GVSUIFS JOGPSNBUJPO PO UIFTF QSPKFDUT BOE JOTUSVDUJPOT BT UP IPX UP BQQMZ�QMFBTF�

WJTJU IUUQ���XXX�SIVM�BD�VL�CJPTDJQIE�

5IF DMPTJOH EBUF JT ��TU +BOVBSZ �����

5IF�$PMMFHF�JT�DPNNJUUFE�UP�FRVBMJUZ�BOE�EJWFSTJUZ�BOE�FODPVSBHFT�BQQMJDBUJPOT�GSPN�

BMM�TFDUJPOT�PG�UIF�DPNNVOJUZ�

Connect with over 180,000
science professionals the easy way
www.newscientistjobs.com

Beautifully evolved recruitment solutions
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email recruitment.services@rbi.co.uk
UK tel +44 (0)20 8652 4444
UK fax +44 (0)20 8261 8434
US tel +1 617 386 2190
US fax +1 617 397 2805
US email nssales@elsevier.com

Callsmay bemonitored or recorded for staff training purposes

STUDENTSHIPS,
COURSES & EVENTS

Cranfield works in partnership with leading global organisations such as Astra Zeneca,

GlaxoSmithKline, Philips, Quintiles and Unilever; helping to develop the technology and 

techniques which have a global effect on people’s health and wellbeing. 

Our collaborations inform our portfolio of specialist full and part-time MSc courses; ensuring they

meet the requirements of industry and academia – enabling our graduates to successfully pursue

a variety of career opportunities. 

Our students are taught by a combination of world-renowned academics and industry experts, and

they have the opportunity to carry out their research projects in industry; allowing them to network

with potential employers before even completing their course.

Course start dates are flexible. Bursaries are available.

www.cranfield.ac.uk/health/newsjan  

Visit us at our Open Day 
Wednesday 13 February 2013 

Masters courses

����!������������������!

������� ���������������

������������������

���� �������!������

�������
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Master your
Scientific
career at Cranfield
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Amgen Scholars An Undergraduate Summer Research Programme in Science and Biotechnology

Discover Your Potential

The Amgen Scholars Europe Programme provides selected undergraduate 
students with the opportunity to engage in a hands-on research experience at 
some of Europe’s leading educational institutions. Currently, three universities 
in Europe host the summer research programme. The Amgen Foundation has 
committed $34 million over eight years to this global initiative to make this 
opportunity possible to more than 2,400 students. 

Inspiring the Scientists of Tomorrow

As Amgen Scholars, students will have the opportunity to:

• Take part in important university research projects, gain hands-on lab 
experience, and contribute to the advancement of science;

• Interact with and receive guidance from faculty mentors, including some  
of Europe’s top academic scientists; and

• Attend scientific seminars, workshops, and other networking events.

The Amgen Scholars European Symposium

A signature component of the summer programme is a symposium where 
students hear firsthand from leading scientists working in industry and 
academia. The European symposium is held in England and provides 
students with a valuable opportunity to network with other Amgen Scholars 
from across Europe.

www.amgenscholars.eu

Host Universities in Europe:

Karolinska Institutet
Sweden

Ludwig-Maximilians-Universität München 
Germany

University of Cambridge
United Kingdom
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For further information please visit 
www.uea.ac.uk/sci

PhD Studentships in Science

We are seeking to recruit talented,  

high-performing undergraduate and

Master’s students to more than 20  

PhD Studentships in:

– Biological Sciences

– Chemistry

– Computing Sciences

– Environmental Sciences

– Mathematics

– Pharmacy

Successful applicants will be supported 

by excellent research supervision and a 

bespoke programme of career development 

and training activities coordinated by the 

Faculty of Science Graduate School.

Deadline for applications:  

28th February 2013 

General enquiries

T +44 (0)1603 591709 

E pgr.enquiries.admiss@uea.ac.uk

For a full list of PhD Studentships: www.uea.ac.uk/sci/studyscience/researchdegrees

The Faculty of Science at the University of East Anglia  

offers an outstanding environment in which to pursue research  

that will shape the future. 

U761 « Biostructures and Drug Discovery»

hŶŝƚĠ�DŝǆƚĞ�/ŶƐĞƌŵ�ʹ hŶŝǀĞƌƐŝƚĠ�ĚĞ�>ŝůůĞϮ�ʹ /ŶƐƟƚƵƚ�WĂƐƚĞƵƌ�ĚĞ�>ŝůůĞ

ϭဒ ŵŽŶƚŚ�WŽƐƚ�ĚŽĐ�ƉŽƐŝƟŽŶ�ŝŶ��Ğůů�ƉŚĂƌŵĂĐŽůŽŐǇ�

/ŶƐĞƌŵ hϳϲϭ ʹ /ŶƐƟƚƵƚ�WĂƐƚĞƵƌ�ĚĞ�>ŝůůĞ

dŚĞ ĐĂŶĚŝĚĂƚĞ� ǁŝůů ďĞ ƌĞĐƌƵŝƚĞĚ� ďǇ� ƚŚĞ hŶŝǀĞƌƐŝƚǇ ƚŽ� ĞǆĞĐƵƚĞ� ĂŶ� ϭဒ� ŵŽŶƚŚ

ƌĞƐĞĂƌĐŚ ƉƌŽŐƌĂŵ�ĨƵŶĚĞĚ�ďǇ�ƚŚĞ &ƌĞŶĐŚ ŐŽǀĞƌŶŵĞŶƚ��,Ğ�ǁŝůů ũŽŝŶ ƚŚĞ ƌĞƐĞĂƌĐŚ

ƚĞĂŵ�ůĞĚ�ďǇ��ĞŶŽŝƚ �ĠƉƌĞǌ�Ăƚ�ƚŚĞ /ŶƐƟƚƵƚ�WĂƐƚĞƵƌ�ĚĞ�>ŝůůĞ��

;ŚƩƉ���ǁǁǁ�ĚĞƉƌĞǌůĂď�Ĩƌ��

The research program : dŚĞ ƉƌŽũĞĐƚ� ĐŽŶƐŝƐƚƐ� ŝŶ ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ ĂŵůĞǆĂŶŽǆ�

ŝŶ ĞǆŝƐƟŶŐ Žƌ ŶĞǁ�ŵŽĚĞůƐ� ŽĨ� ŶŽŶƐĞŶƐĞ�ŵƵƚĂƟŽŶ�ŵĞĚŝĂƚĞĚ�ĚŝƐĞĂƐĞƐ� ŝŶ ŽƌĚĞƌ�

ƚŽ� ĚĞƚĞƌŵŝŶĞ ŝƚƐ ŵŽĚĞ�ŽĨ�ĂĐƟŽŶ ĂŶĚ ĚĞĮŶĞ ƉƌĞĨĞƌƌĞĚ� ŽƉƟŽŶƐ� ĨŽƌ� ĐůŝŶŝĐĂů�

ĚĞǀĞůŽƉŵĞŶƚ��WƌĞůŝŵŝŶĂƌǇ�ƌĞƐƵůƚƐ�ŚĂǀĞ�ďĞĞŶ�ƉƵďůŝƐŚĞĚ ŝŶ KƌƉŚĂŶĞƚ�:ŽƵƌŶĂů�ŽĨ�

ZĂƌĞ��ŝƐĞĂƐĞƐ� ϮϬϭϮ�ϳ ;ϭ� ϱဒ

�ĂŶĚŝĚĂƚĞ� ƉƌŽĮůĞ�� dŚĞ ĐĂŶĚŝĚĂƚĞ� ǁŝůů ĂƉƉůǇ ƌĞůĞǀĂŶƚ� ĐĞůů� ďŝŽůŽŐǇ ƚĞĐŚŶŝƋƵĞƐ�

ƚŽ�ŽƉƟŵŝǌĞ�ŵŽĚĞůƐ�ďĂƐĞĚ�ŽŶ�ƉĂƟĞŶƚ�ĐĞůů�ůŝŶĞƐ��,Ğ�^ŚĞ ǁŝůů ŚĂǀĞ�ĂĐĐĞƐƐ�ƚŽ�ƚŚĞ

ĂƵƚŽŵĂƚĞĚ�ŵŝĐƌŽƐĐŽƉǇ�ƉůĂƞŽƌŵ�Ăƚ�ƚŚĞ /ŶƐƟƚƵƚ�WĂƐƚĞƵƌ�

dŚĞ ĐĂŶĚŝĚĂƚĞ�ǁŝůů ŚĂǀĞ�Ă�ƉŽƐƚ�ĚŽĐƚŽƌĂů�ĞǆƉĞƌŝĞŶĐĞ ĂŶĚ Ă ƐŝŐŶŝĮĐĂŶƚ�ĞǆƉĞƌŝĞŶĐĞ�

ŝŶ ĐĞůů�ƉŚĂƌŵĂĐŽůŽŐǇ ĂŶĚ ŵŽůĞĐƵůĂƌ�ďŝŽůŽŐǇ��^ŚĞ�,Ğ ǁŝůů ƉƌŽƉŽƐĞ�ĂƉƉƌŽƉƌŝĂƚĞ�

ĞǆƉĞƌŝŵĞŶƚĂů�ƐŽůƵƟŽŶƐ�ĂŶĚ�ƉĂƌƟĐŝƉĂƚĞ�ĂĐƟǀĞůǇ�ŝŶ ƚŚĞ ďĞŶĐŚ ǁŽƌŬ��,Ğ�ƐŚĞ ǁŝůů�

ǀĂůŝĚĂƚĞ�ĂŶĚ�ŝŶƚĞƌƉƌĞƚ�ƌĞƐƵůƚƐ��,Ğ�ƐŚĞ ǁƌŝƚĞ�ƌĞƉŽƌƚƐ�ĂŶĚ�ƉƵďůŝĐĂƟŽŶƐ�

dŚĞ ĐĂŶĚŝĚĂƚĞ�� ŇƵĞŶƚ� ŝŶ �ŶŐůŝƐŚ� ǁŝůů� ũŽŝŶ Ă ǇŽƵŶŐ ĂŶĚ ĂŵďŝƟŽƵƐ ƚĞĂŵ� ŽĨ�

ƉƌŽĨĞƐƐŝŽŶĂů ƌĞƐĞĂƌĐŚĞƌƐ��ŝŶ ĂǁŽƌůĚ�ĐůĂƐƐ ĞŶǀŝƌŽŶŵĞŶƚ��ƐŽ�ƚĞĂŵ�ǁŽƌŬ��ĐƌĞĂƟǀŝƚǇ��

ŝŶŝƟĂƟǀĞ��ĚƌŝǀĞ�ĂŶĚ�ƌŝŐŽƌ ĂƌĞ�ŵĂƐƚĞƌ�ǁŽƌĚƐ�

WůĞĂƐĞ ƐĞŶĚ ůĞƩĞƌ�ĂŶĚ��s�ƚŽ�ƵϳϲϭΛƵŶŝǀ�ůŝůůĞϮ�Ĩƌ

Research Opportunities 
in Luxembourg.
See what’s behind it.

PEARL
LUXEMBOURG’S RESEARCH PROGRAMME FOR INTERNATIONALLY 

RECOGNISED SENIOR RESEARCHERS

Interested in establishing a high-profile research programme? 
Through our research programme PEARL (financial contribution 
up to EUR 5 million) we give you the opportunity to transfer your 
research programme to a research institution in Luxembourg.

ATTRACT
LUXEMBOURG ’S RESEARCH PROGRAMME FOR OUTSTANDING YOUNG 

RESEARCHERS FROM ALL OVER THE WORLD

Interested in doing scientific research at a high level in an 
international environment? Our research programme ATTRACT 
will allow you to set up your independent research team within a 
research institution in Luxembourg which will offer you attractive 
career opportunities. 
Funding up to EUR 1.5 million. The 7th ATTRACT Call 
will be launched in December 2012.

More information about ATTRACT and PEARL as well as  

the other funding opportunities offered by the National Research Fund 

Luxembourg can be found on the FNR’s website.

Go and see what’s behind on www.fnr.lu/pearl and 

www.fnr.lu/attract

For an overview on research in Luxembourg,  

have a look at www.innovation.public.lu

INVESTIGATING FUTURE CHALLENGES
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www.ncl.ac.uk/biomedstudentshipsCommitted to Equal Opportunities

Newcastle Biomedicine is recognised internationally. Research in the biosciences and biomedical sciences is strong particularly in

ageing and cell and molecular biology, including cancer, neurosciences, cellular medicine of chronic diseases and genetics. There is an

emphasis on translational research directed towards disease prevention, delivery of new treatments and improved patient stratification.

These endeavours are supported by fundamental research in mitochondria, stem cell biology, cancer, bacterial cell biology, and in diet

and health and animal behaviour.

Graduate School, Faculty of Medical Sciences, Newcastle University, 

Framlington Place, Newcastle upon Tyne NE2 4HH

Tel: (0191) 222 7002, Fax: (0191) 222 7038

Email: medpg-enquiries@ncl.ac.uk

Doctoral programmes in Biosciences and Biomedical Sciences

NEWCASTLE UNIVERSITY 

Newcastle Biomedicine

Graduate Student Opportunities

PhD and integrated MRes/PhD programmes

Newcastle Biomedicine is currently recruiting to fully funded 4-year integrated MRes/PhD studentships available to start in

September 2013. Candidates with a Masters may be considered for a 3-year award. Further opportunities are advertised as

available on the Web. All research is in modern state-of-the art facilities. Applications are taken until a studentship is filled: 

early application is advised. Please quote the reference number on the application form. Details of studentships are available at:

www.ncl.ac.uk/biomedstudentships

International students may apply in related areas or in other research areas.

Competitive ORS awards are available for outstanding international students.

Masters programmes
Applications to these programmes are invited from science graduates and from medical and dental graduates or students in their

intercalation year.

Competitive MRes and MSc International Scholarships are available.

MRes Programmes

The emphasis of these Programmes is on the research

element of the year of study.

There are opportunities for specialisation in several different

areas of expertise within the Faculty including: ageing, 

animal behaviour, biosciences, biotechnology, cancer, 

diabetes, genetics, immunobiology, microbiology, neuroscience,

stem cells, therapeutics, toxicology and transplantation.

Further information is available at:

www.ncl.ac.uk/biomedmres

MSc in Medical Sciences

The emphasis of this taught Programme is on the basic

science of clinical and translational medicine in which

Newcastle University excels.

This MSc Programme is designed to provide you with a

broad education in diverse areas of medical sciences.

The Programme allows students to tailor their study to their

own particular interests.

Further information is available at:

www.ncl.ac.uk/pgmscms
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join us

FULLY FUNDED PhD STUDENTSHIPS

AVAILABLE FOR SEPTEMBER 2013

�e School of Life Sciences, incorporating the Genome Damage 

and Stability Centre, invites applications for funded PhD projects 

in �ve major research areas. 

�e research projects being o�ered by each subject group are as 
follows:

Full details of all funded projects within the School can be found 

on our Studentships web page http://www.sussex.ac.uk/lifesci/

about/opportunities/studentships

Formal applications should be made using our online application 
system at: http://www.sussex.ac.uk/study/pg/applying/

Project enquiries should be sent to project supervisors.

Application enquiries and enquiries from self-funded applicants 
should be sent to Dr Deeptima Massey (d.massey@sussex.ac.uk)

Deadline to receive applications is 31st January (�ursday) 2013

School of Life Sciences, JMS Building, University of Sussex, Falmer,
Brighton, East Sussex BN1 9QG

 Chemistry
 Electrocatalytic functionalization of carbon oxides
 New developments of chromatographic NMR
 Characterisation and control of photodynamics in   
 semiconductor nanocrystals
 Fragment approach to drug discovery

Evolution, Behaviour and Environment
 Parent-o�spring interactions in paper wasps
 �e e�ective population size of animals and plants
 Impacts of systemic insecticides on biodiversity
 Symbionts in societies: parasites, mutualists and their  
 e�ects on the dynamics of insect societies
 Quantifying the exploitation of terrestrial species globally

Neuroscience
 Early visual information processing and natural image  
 statistics in wood ants

Genome Damage and Stability 
Motor neurone disease and the DNA damage response

 Functions of Aurora-kinase A in mitotic spindle dynamics
 Role of a novel human polymerase in bypassing lesions  
 encoutered during DNA replication
 Impairments of the DNA damage response underlying  
 human developmental disease

Biochemistry and Molecular Biology
 Host genes targeted by Epstein Barr virus during replication
 Methods for demonstrating target engagement for novel  
 CNS drugs
 Understanding immortalisation: how are B-cell factors  
 hijacked by Epstein-Barr virus to reprogramme gene  
 expression
 

�e Faculty of Physics of the University of Warsaw invites applications for 
research fellowships and research professorships in photonics and quantum 
science. �e eight positions to be �lled are funded from the European Union’s 
7th Framework Programme project PhoQuS@UW: Fostering Excellence in 
Photonics and Quantum Science which aims at expanding experimental and 
theoretical research in widely de�ned optics and quantum physics including 
quantum optics and quantum information, ultrafast optics, atto-science, 
photonics, biophotonics, plasmonics, and related areas of research.

�e University of Warsaw o�ers an exciting work environment located in 
one of the most vibrant cities of Central Europe. It is the top Polish academic 
institution with an extensive research programme, attracting best students 
from all over the country and beyond. �e University science campus 
currently undergoes a major expansion with the opening of new facilities 
planned in 2013.
 
�e candidates are expected to hold a doctoral degree, exhibit an 
outstanding academic record, and demonstrate the ability to carry out 
cutting-edge research. It is anticipated that conversion of research positions 
funded by the project into tenured or tenure-track posts will be possible in 
substantiated cases.

Enquiries and applications should be submitted via e-mail to: phoqusjobs@
fuw.edu.pl before February 4th 2013. Candidates are requested to provide a 
curriculum vitae, a research statement, and names and contact information 
of at least three referees familiar with their work. Equal opportunities 
policies will be applied in the recruitment process. Further information 
about the Faculty is available online at http://www.fuw.edu.pl/
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Newcastle/Liverpool/Durham

Doctoral Training Partnership

The universities of Newcastle, Liverpool and Durham have formed a

doctoral training partnership delivering world-class training 

in biosciences. Opportunities cross life sciences, medical sciences,

animal health, agriculture, computational sciences and engineering

and natural sciences. Training is delivered across the three

universities offering a unique opportunity for those fortunate enough

to secure a training position.

We are seeking high calibre applicants for 30 fully-funded

studentships to commence studies in September 2013.

Each studentship comes with university fees, a stipend at the

Research Council UK rate (subject to BBSRC eligibility), plus an

attractive package of additional training opportunities. Each student

will also be offered a PhD Internship opportunity with an external

organisation. Studentships come with funding for four years of

studies following an integrated MRes/PhD (1+3) programme.

www.ncl.ac.uk/dtp

With a growing demand for interdisciplinary 
scientists Surrey offers MScs designed to 

further your career in the field of Biology

Interdisciplinary
Masters in Biology

t 4ZTUFNT #JPMPHZ
t $PNQVUBUJPOBM�*OUFMMJHFODF� 
BOE�$PNQVUBUJPOBM�#JPMPHZ
t 7FUFSJOBSZ�.JDSPCJPMPHZ

Be part of it…
Join our dynamic, stimulating taught 
postgraduate programmes – and 
explore new ideas with leading 
BDBEFNJDT BU POF�PG�UIF�CFTU�
equipped campuses in the UK.

surrey.ac.uk/postgraduate

Wonderful things are
discovered here.

Doctoral Training in Medical Devices (4 year studentships) 

for Engineers and Physical Scientists

Doctor of Engineering in Medical Devices ( EngD)

We are currently recruiting graduates in Engineering or the Physical Sciences for October 

2013 who have obtained, or expect to obtain, a �rst or upper second class honours degree 

to join the Medical Devices Doctoral Training Centre at the University of Strathclyde 

which is funded by the EPSRC Life Sciences Interface Programme.  The centre is designed to 

allow graduates to carry out research relevant to problems in healthcare that can be addressed 

through new medical devices or related technologies. The students of the centre have the 

opportunity to work with medical companies and NHS and other clinical groups in state of the 

art research projects. The projects carried out in the centre have a high degree of relevance to 

the clinicians, patients and medical companies who are the end users of such research.

Graduates accepted for the centre who are UK citizens will receive a four-year studentship 

covering living expenses and fees.  EU citizens who have been resident in the UK for 3 years 

or more are also eligible for the full studentship. Fees only support is available for other EU 

citizens.

Additional information can be found on our website at http://www.strath.ac.uk/dtc/ and 

http://www.strath.ac.uk/simd and applications can be made online at http://pgr.strath.

ac.uk.

For further information please contact: 

Carol McInnes

Bioengineering Unit

University of Strathclyde

Glasgow G4 0NW

Telephone: 0141 548 3781

Email: carol.b.mcinnes@strath.ac.uk

PhD Studentships on Antennas and Applied Electromagnetics

Queen Mary, University of London -School of Electronic Engineering and Computer Science

Applications are invited for up to four PhD Studentships, to undertake research in the area of Microwave 

Metamaterials, Transformation Optics, Graphene Engineering and Computational Electromagnetics 

related to several EPSRC and EU projects from March 2013, or as soon as possible thereafter. The studentships 

are based at the School of Electronic Engineering and Computer Science at Queen Mary, University of London 

(QMUL) and will be supervised by Prof. Yang Hao (FIEEE) of the Antennas and Electromagnetics group. The 

studentships will involve the design of microwave metamaterials and antennas based on transformation optics, 

electromagnetic modelling and experimental characterisation of nanomaterials including graphene and spintronics. 

It is expected that the students will work in close collaboration with other researchers, both in QMUL and at 

collaborating universities.

Candidates should have a first class honours degree or equivalent (and preferably a Masters Degree) in any relevant 

area including Electronic Engineering, Mathematics, Physics, or a related field, and the ability to demonstrate 

strong mathematical and analytical skills. Good programming skills and a background in microwave circuits are 

also desirable.  This studentship will cover student fees and a tax-free stipend for 3 years starting at £15,590 per 

annum and is available to candidates of all nationalities.

Informal enquiries can be made by email to Prof. Yang Hao at yang.hao@eecs.qmul.ac.uk. To apply please follow 

the on-line process: http://www.qmul.ac.uk/postgraduate/howtoapply  by selecting “Electronic Engineering” 

in the “A-Z list of research opportunities” and following the instructions on the right hand side of the web page.

Please note that instead of the ‘Research Proposal’ we request a ‘Statement of Research Interests’. Your 

Statement of Research Interest should answer two questions: (i) Why are you interested in the proposed area? (ii)

What is your experience in the proposed area? Your statement should be brief: no more than 500 words or one 

side of A4 paper. In addition we would also like you to send a sample of your written work. This might be a chapter 

of your final year dissertation, or a published conference or journal paper. More details can be found at: 

http://www.eecs.qmul.ac.uk/phd/apply.php

The closing date for the applications is 31st Jan 2013. Interviews are expected to take place after 15th Feb 2013.

Valuing Diversity & Committed to Equality

NSC_120113_050-062:Layout 1  7/1/13  19:52  Page 62



To apply online visit
www.NewScientistJobs.com

RECRUITMENT
CONSULTANCIES
INDEX

email recruitment.services@rbi.co.uk
UK tel +44 (0)20 8652 4444
UK fax +44 (0)20 8261 8434

Callsmay bemonitored or recorded for staff training purposes

12 January 2013 | NewScientist | 63

To advertise in the
Recruitment

Consultancies Index
please contact Dan Smith

Tel:02086528573
or02086524444

Reed Scientific specialise in temporary, permanent and 
contract roles across a range of industry sectors. 

To view our latest opportunities visit reedglobal.com/scientific

reedglobal.com/scientific

For temporary, contract and permanent career opportunities in:

•Pharmaceuticals   •Biotechnology   •FMCG   •Regulatory

•Engineering   •Clinical Research  •Chemicals   •Quality      

� � ���������	���
���������� � ����������������������

�� ����������������������

HUDSON SHRIBMAN
scientific recruitment

N
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FEEDBACK

FEEDBACK doesn’t pretend to 
understand how the International 
Rugby Board calculates rankings  
for the rugby union World Cup 
competition. We’re just about aware 
that the ball is roughly ellipsoid and 
that in the past the players tended  
to be posher than in the other kind  
of rugby (league).

However, we’re deeply intrigued 
by this update from the World Cup 
website forwarded by Tim Hely: 
“Argentina and Samoa both had a 
rating of 78.71 but when expanded  
to 15 decimal places the difference 
between the two was minimal 
(78.709236088306938 to 
78.708853582562098).” This, 
apparently, enabled the Samoans  
to become not only “the first Pacific 
Islanders to occupy a top-eight spot 
in the rankings”, but even to be one 
place ahead of Argentina (bit.ly/
rugbyranking).

Reaching for a calculator and 
subtracting Argentina’s score from 
Samoa’s, we find that the latter 
became proud holder of seventh 
place in the world by a margin of 
0.00038250574484 points. So the 
ranking was decided by a difference 

“Is this gobbledegook?” Tony Holkham asks, after 
reading that Carillion support services “excels in 
the art of customer-focused behaviours as well 
as the science of risk management”

of a mere 4 ten-thousandths of a 
point, or four decimal places.

Are the 15-decimal-place results 
significant, or a mere spreadsheet 
artefact? In our naive view, ignoring 
the mysterious ways in which  
the scores are weighted, this level  
of precision would imply the 
existence of femtotries, in which  
the ball goes across the line by 
0.000000000000001 metres –  
not much more than the diameter  
of a proton.

“RESEARCH disconnected from 
reality” was the subject line of  
the email Rodney Blackall sent  
us after reading the “Nature 
notes” column on the back page  
of the UK’s Daily Telegraph on  
4 December 2012.

The piece described research 
done by the Institute of Ecology  
in the Netherlands which 
reported that in the extreme  
case of climate change leading  
to a temperature rise of 6 °C, 
“great tits would be in danger of 
being wiped out” because their 
breeding cycle would get out of 

sync with the insect population.
“It may have got lost in 

translation or editing,” Rodney 
comments, “but the possible 
extinction of humans and much 
else in this scenario seems to  
be overlooked.”

TRYING to start work after an 
overnight software upgrade, 
Feedback found Adobe’s InCopy 
software inexplicably trying to 
retrieve a draft of a two-month-old 
document. It failed, and offered us a 
button to click to cancel the operation.

So we did, and the program 
naturally produced a message 
informing us that it was cancelling 
the retrieval – and offered us a button 
to click to cancel the cancellation. So 
we clicked that, out of idle curiosity… 
and the program crashed, which may 
be as well for the integrity of the 
space-time continuum.

AIRSOFT MEGASTORE is 
advertising that its prices are  
“125 per cent lower than any other 
airsoft retailer”, with a money-
back guarantee. We are as puzzled 
as reader George Malone over 
what this may mean. 

Our hopes of gaining endless 
free money, by not buying 
products related to a sport 
resembling paintball, were 
squashed by the even more 
confusing statement that the  
company “will MATCH the  
lower price, then discount an 
ADDITIONAL 25 per cent of the 
difference”.

TELEPHONE company Vodafone 
recently ran an expensive series of 
UK adverts saying: “After being voted 
the best, there’s only one way to go.”

Feedback cannot help treating this 
as a problem in measurement theory 
and suggests the answer must be 
“down”. The company’s answer was 
“better”, which is illogical and doesn’t 
answer the question. 

Still, when you’ve painted yourself 
into a logical corner, there’s only one 
way you can go. Um, hold on…

IN THE beauty section of Velvet,  
a magazine sold in Cambridge, 
UK, Richard Parkins came across 
an advert by a firm called 
Dermaplicity. It promised 
readers: “Replenish, awaken, and 
regenerate your skin this winter 
with the help of impressive 3D 
Stem Cell products.”

“Evidently, ordinary 2D  
stem cells won’t do,” Richard 
observes. “But will you need the 
special glasses?”

FINALLY, hand-held computing 
technology gets more and more 
wonderful – it’s amazing how much 
they can pack into small spaces.  
John Hood sends a review of the 
“Sony Xperia T” from Computer 
Shopper magazine’s January 2013 
edition, with a fact-panel giving  
the dimensions of the device as  
“129 x 67 x 9mm, 139kg”. 

From these figures he calculates 
its density as 1,786,931 kilograms 
per cubic metre – compare water  
at 1000 kg/m3 and osmium, with  

the greatest measured density of  
any element, at about 22,570 kg/m3. 
Is this phone a pocket-sized  
neutron star?

Computer Shopper rather spoils 
our fun by giving the mass in the 
article text as 139g. Hmph. Feedback 
suspects that, just as we often  
skip verse in Victorian novels, an 
arts-educated proofreader skipped 
the fact-panel.

You can send stories to Feedback by 
email at feedback@newscientist.com. 
Please include your home address.  
This week’s and past Feedbacks can  
be seen on our website.

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

New Scientist retains total editorial control 
over the content of The Last Word. Send 
questions and answers to The Last Word, 
New Scientist, Lacon House, 84 Theobald’s 
Road, London WC1X 8NS, UK, by email to 
lastword@newscientist.com or visit  
www.last-word.com (please include a 
postal address in order to receive payment 
for answers). 

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

THE LAST WORD

Feel the heat 
When I open my dishwasher, which 
has a dry heat/dry finish, the china, 
glassware and cutlery are dry, but 
plastic containers are still covered in 
drops of water. This is regardless of 
position or proximity in the wash. 
Why is the plastic wet, when the 
rest is dry?

■  There are several possible 
reasons why plastic things don’t 
dry as well as crockery. The answer 
most often given is that plastics 
have a lower specific heat capacity 
than crockery at the same 
temperature. But in fact the 
opposite is true. Plastics need an 
input of about 1.5 kilojoules per 
kilogram to warm up by 1 kelvin 
compared with 0.8 kilojoules per 
kilogram for glass. But plastics 
are much less dense, so the heat 
capacity is indeed lower for 
plastics of the same volume. 
This difference is not enough to 
explain the very marked 
difference in drying, however.

More important is that glass 
and china objects tend to be 
thicker and so can store more 
heat. As the amount of surface 
water needing to be evaporated is 
much the same irrespective of 
material then, by virtue of its 
greater mass, a hot glass contains 
more heat than a hot plastic cup 
and so will be the first to 
evaporate all the water.

Another big difference is in 
thermal conductivity, which is 
0.2 watts per metre per kelvin for 
plastics and 1 for glass. This means 
that more heat passes to the water 

and evaporation is much faster 
from a drinking glass than from a 
plastic cup. This also explains why 
thin aluminium objects, such as 
pie cases, dry very well: aluminium 
has a thermal conductivity of 
250 watts per metre per kelvin. 

The heat capacity argument 
alone would suggest that plastic 
cups and aluminium pie cases 
would be equally wet. But because 
thermal conductivity is also a key 
factor, the specific heat capacity 
becomes much less important.
Hugh Hunt
Cambridge, UK

Ink blob 
I’ve often noticed that after a biro 
pen has seen regular use, ink seems 
to coagulate at the nib. This can 
leave thick deposits on paper that 
are easily smudged, especially when 
you start using the pen again after a 
period of disuse. What is it that 

causes this to happen? Is it related 
to any of the chemicals used in  
the ink?

■  It is not purely chemical, but 
rather a combination of chemical, 
physical and mechanical effects, 

depending somewhat on the ink 
formulation and the quality of the 
nib’s ball and socket. When 
stationary, the ball blocks the flow 
of viscous ink from the reservoir. 
Drag it over paper and it rotates, 
picking up a film of ink, most of 
which it transfers to the paper, and 
there the ink soaks in and partly 
dries. Commonly, ballpoint inks 
contain compounds such as resins 
that set permanently through 
drying and chemical reaction. 

Especially in low-quality pens, 
some ink scrapes off onto the rim 
of the socket as the ball rolls. With 
a little experimentation in pen 
holding methods, one may easily 
see residue develop. Because the 
residue is soft, unless an alert 
writer constantly wipes the point, 
the blob accumulates until it 
sticks to the paper and smears. 
A neglected blob on a long-unused 
pen’s ball, however, might stay 
put for some time, congealing as 
it picks up dust and dries out. If 
still softish, it sticks to the ball and 
ends up on the paper. Once hard, 
it does not readily smear, but may 
jam the socket badly enough to 
demand brutal scribbling to get 
the pen working again.
Jon Richfield
Somerset West, South Africa

This week’s 
questions
HearTacHe
Can heart muscles cramp in the 
same way as calf muscles? If not, 
why not? 
Philip Welsby
Edinburgh, UK

a sTrange TaIl
My two feline buddies bring me a 
never-ending supply of geckos. 
I frequently find tails and bodies 
separated, as tails can be shed for 
defence and regrown if escape 
is successful. However, I was 
surprised to find a lone tail that 
has two bifurcations (see photo). 
Can anyone explain this?
Marc Smith-Evans
Jeddah, Saudi Arabia

“If the ink blob hardens, 
it may jam the pen badly 
enough to demand brutal 
scribbling to make it work”

last words past and present, plus questions, at last-word.com

The new book out now: packed 
full of wit, knowledge and  
extraordinary discovery

Available from booksellers and at newscientist.com/dolphins

Will we 
ever speak 
dolphin?
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brennan

Built-in hard drive –
loading each CD takes 
JUST 3 - 4 MINUTES!

Album and track 
names are 

automatically added!

Combines tracks in 
ways you would 
never dream of!

No bigger than
an average 

hardback book!

OVER 
40,000 

ALREADY
SOLD!

Store, browse and play up to 5000 CDs* – at the touch of a button!

★ VOTED ‘BEST BUY’ BY WHAT HI-FI. RECOMMENDED BY GRAMOPHONE MAGAZINE AND SUNDAY TIMES. ★

Martin Brennan has worked with Sir Clive Sinclair
and Lord Alan Sugar and has designed over 20 
silicon chips in his career. Ever since CDs were 

invented Martin longed for a CD player that would
hold his entire disorganised CD collection. 

He wanted something as simple to use as a light
switch but at the same time something that would

let him find a particular track without leaving 
his armchair.

The face behind the Brennan JB7

How many CD’s  do you own and never play? Think of the money they cost, the space they take up. 
Well, now thanks to one man’s brilliant invention, you’ll find yourself listening and falling in love with your music
collection all over again. 
No more clutter, no more hassle, just every album you’ve collected over the years, every favourite track - instantly
available at the touch of a button. All from something no bigger than a hardback book. The Brennan JB7 will even
pick your music for you and play it back in a combination that will surprise, entertain, amuse and even move you in
a way you would never have imagined!

“At last I can get rid of the racks 
of CDs in my living room”

“Quite honestly it’s the best thing 
I’ve bought in years!”

*See copyright 
message on the 

Brennan website

Additional features: Seven rainbow colour coded playlists   
Segue function blends one track into the next   One touch record 

from vinyl, cassette or radio   Use it with existing hi-fi or on its own   
Plays MP3 downloads - future proof   Credit card size remote control

Buy it, load it, play it and if you still don’t love it - 
WE’LL GIVE YOU YOUR MONEY BACK!
If the Brennan JB7 isn't right for you - gives us a call and we will arrange
to come and collect it and give you a full refund - we can even arrange
collection from a place of work. 

Martin
Brennan

One simple button 
will play your entire 

collection at random!

Find the music 
you want to hear 

in SECONDS!

In 2006 the record companies said unequivocally that they
are happy for you to load your own CDs onto a hard disk
but the Advertising Standards Authority have asked us to

tell you that it is unlawful to copy material without the 
permission of the copyright holder. Confused? Find out

more and have your say at www.brennan.co.uk.There really is nothing quite like the revolutionary Brennan JB7 for the price. 
Re-connect with your music TODAY!
ALSO AVAILABLE DIRECT. To order visit www.brennan.co.uk

The Brennan JB7 will 
change the way you listen 
to your CD collection - forever! 

A V A I L A B L E  D I R E C T Now 
available 

on the high street, 

exclusively at 

RICHER SOUNDS

Massive CD 
database on the
Brennan JB7’s hard
drive contains the
titles of 3.0 million
albums including
their track names.

●   PUT AN END TO YOUR CD CLUTTER  
●   GAIN VALUABLE SHELF SPACE 
●   ALL OF YOUR MUSIC AT THE TOUCH OF A BUTTON 
●  PERFECT FOR ENTERTAINING OR RELAXING TO
●   CONTROL FROM YOUR ARMCHAIR 
●   COMPILE PLAYLISTS QUICKLY AND EASILY 
●   TAKE ADVANTAGE OF CHEAP CD PRICES

You can
download or 
play music 

from your
iPod

NOW
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