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The need to belong 
Genetics should be kept out of discussions on race and tribe 

HOW would you feel if your 
government declared that you 
had to emigrate if your father 
wasn't your biological parent? 
This unpalatable scenario is 
already playing out within some 
American Indian tribes. 

Once upon a time they were 
groups of indigenous people 
united by both blood and culture. 
Today they are often political 
entities, a product of historic 
treat ies. If they are lucky, they 
possess a sense of community too. 

Deluged with applicat ions for 
membership, governments of 
some tribes are turning to genet ics 
to define who is a member (see 
page 8). They say that they merely 
want to ensure that their 
grandchildren enjoy the benefits 
of membership without opening 
the floodgates to everyone else. 

Leaving aside the emotional 
turmoil caused when paternity 

testing shows the father isn't the 
father, DNA testing puts biological 
relationships before upbringing. 
Some worry that genetics will be 
increasingly used to define tribal 
mem bership. 

At first glance, it may seem 
reasonable to rely on genetic 
rather than social factors. But 
what does the idea of "American 

"What does the idea of 
American Indian blood 
mean after generations 
of intermarriage?" 

Indian blood" actually mean 
in t he wake of generations of 
intermarriage? Indeed, a study 
published last year showed that 
28 members of the Seaconke 
Wampanoag tribe possessed 
genet ic markers associated with 
African and western European 
heritage, but few American 

Cloud hangs over the cloud 
AT THE launch of Apple's iCloud 
service last week, Steve Jobs 
promised to" demote" those 
workhorses of modern life, the 
PC and Mac. That's because cloud 
computing can liberate those 
devices, along with smartphones 
and others, offloading the burden 
of number-crunching and storage 
onto distant data centres. 

But, as we report on page 24, the 

Robots show 
their soft side 
IMAGINE a robotic tailor and you 
probably think of something like 
Ginsberg and Cohen, the fractious 
cyborgs in Woody Alien's film 
Sleeper. Now a "sewbot" has been 
built for real and it's far more 

cloud is vulnerable. Within its 
nebulous frame, it appears to 
be relatively easy to mount 
cyberattacks and commit fraud. 

The cloud is a welcom e 
development, but if these 
loopholes exist, what others 
m ight there be? If cloud providers 
like Google, Amazon and Apple 
want us to t rust them with 
our digital worldly possessions 

capable, and less crabby, than 
Alien's creations. 

This is an impressive 
achievem ent; we have been 
trying to make m achines that 
can manipulate soft materials for 
decades. As we report on page 46, 
the sew bot can measure, cut and 
stitch a garment with little help. 
We are entering a world of mass-

Indian markers. Similarly, it is 
a fair bet that some non-American 
Indians possess more American 
Indian blood than some members 
of federally recognised tribes. 
As has been seen with warring 
factions elsewhere, from the 
Hutus and Tutsis in Rwanda, 
to the Serbs and Croats in the 
Balkans, there's little difference 
between us in terms of our genes. 

What next ? What if tribes 
demanded genetic markers 
associated with American 
Indian ancestry for membership? 
What if the US government 
required genet ic proof of 
indigenous heritage for tribes 
to be recognised? 

These moves should be 
resisted. The notion of a tribe is 
a social and political construct. If 
American Indians wish to ret ain 
their sovereignty, they would be 
well advised to keep it that way. • 

they must monitor more closely 
what is happening on their 
servers; measures such as closing 
criminals' accounts after the 
event are not enough. 

Greater collaboration with 
credit card providers and other 
com panies targeted by cloud 
criminals could help ensure 
a safe and reliable service. Cloud 
com puting will provide great 
advantages, potentially so 
great that we must not allow 
it to be subvert ed. • 

produced tailor-made clothes. 
There is admittedly something 

mundane, not to say comical, 
about a sewing robot. We still 
think of robots as doing macho 
and heroic things, like building 
cars or searching for earthquake 
survivors. The sew bot should help 
banish that myth and shape a 
more rounded view of robotics. • 

18 June 20111 NewScientist 1 5 



UPFRONT 

UKjoins drought club 
ADD one more to the list: after the 

driest spring in more than 20 years, 

parts of eastern England are officially 

in a state of drought, according to the 

UK's Department for Environment, 

Food and Rural Affairs. This comes 

hard on the heels of some of the 

worst droughts on record across 

the globe, from Texas to China. 

While global warming is an obvious 

suspect, there's no evidence that it 

is to blame. Though climate change 

models predict extended droughts 

and periods of intense rainfall for the 

end of the 21st century, they don't 

explain the current droughts, says 

Martin Hoerling at the US National 

Oceanic and Atmospheric 

Administration. "A lot of these 

extreme conditions are natural 

variations of the climate. Extremes 

Clash at the collider 
TALK about mixed signals. An 
inexplicable "bump" in the data 
produced by the Tevatron particle 
collider that h inted at a brand
new force of nature is nowhere 
to be found in a second analysis. 

In April, members of the CDF 
experiment at the Tevatron 
collider at Fermilab in Batavia, 
Illinois, reported finding a curious 
signal in the debris from collisions 
between protons and anti protons. 
The signal, which covered eight 
years' worth of collisions, created 
a stir because it hinted at a particle 
not predict ed by the standard 
model of physics. 

Now an independent analysis 
by a rival team has failed to find 
any sign of the bump (arxiv.org/ 

"Nope, nothing here
sorry. The result shows 
good agreement with 
the standard model" 

abs/no 6.1921). It uses the same 
amount of data as the CDF team, 
but this data was collected at a 
different detector at the Tevatron, 
called DZero. "Nope, nothing 
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happen, heat waves happen, heavy 

rains happen," he says. 

Drought across the southern US 

and heavy rains across the north of 

the country - are a result of La Nina, 

says Michael Hayes, director of the 

National Drought Mitigation Center 

at the University of Nebraska-Lincoln. 

An extended holding pattern in the 

jet stream, the same type of "blocking 

event" that caused last summer's heat 

wave in Russia, is responsible for 

this year's European droughts, says 

Michael Blackburn of the University 

of Reading, UK. 

As for the apparent convergence of 

droughts worldwide, Mark Saunders of 

University College London says current 

conditions aren't that unusual. News 

media may simply be more tuned in to 

reporting extreme weather events. 

here - sorry," says Dmitri Denisov, 
a DZero spokesman. "We're 
basically excluding a signal at the 
gg.gggz per cent confidence level. 
The result shows good agreement 
with the st andard model." 

Both studies look at how often 
collisions between protons and 
anti protons produce a particle 
called a W boson and a pair of 
jets of quarks. But other events, 
involving different com binat ions 
of particles, can mimic that signal, 
so if the CDF team incorrectly 
modelled the number of those 
"background" signals it might 
make it look as if there were a 
bump in the data, Denisov says. 

Rob Roser, a spokesman for 
CDF, says that is a possibility 
but argues that it's too soon to 
d iscount CDF's result: "We have 
more work ahead of us before we 
understand what is going on." 

To try to resolve the 
discrepancy, Fermilab is putting 
together a task force that will 
include members of both teams. 
But the final answer may come 
from the Large Hadron Collider at 
CERN near Geneva, Switzerland, 
which will be able to collect more 
data than the Tevat ron. 

Rewarded for Ricci 
RECOGNISING spheres in high
d imensional space is tough 
from our three-d imensional 
standpoin t. Now a mathematician 
who helped m ake it easier has 
been rewarded at last. 

The Shaw Prize Foundation in 
Hong Kong has announced that 
Richard Hamilton at Columbia 
University in New York, who in 
t he 1980s devised a geometrical 
process called Ricci flow, will 
split its $1 million m athematical 
sciences prize with Demet rios 

' 

Gasping for rain 

Christodoulou, a mathematical 
physicist at the Swiss Federal 
Institute ofTechnology in Zurich. 

Ricci flow is a way to smooth 
abstract shapes. It underpins 
Grigory Perelman's proof of the 
famous Poincare conjecture, a 
way to recognise hard-to-imagine 
geometrical objects that exist 
in spaces of more than three 
dimensions. In 2006, Perelman 
refused the prestigious Fields 
medal for his feat ; last year he 
turned down a $1 million Clay 
mathematics prize, saying 
Hamilton deserved credit too. 

German bug travelled on sprouts 
BEAN sprouts are off the menu in 

Europe this week after a German 

sprout farm was named as t he source 

of the extremely virulent Escherichia 

coli bacteria that had poisoned 

3300 people and killed 37 when 

New Scient ist went to press. 

lt probably got into food via human 

f aeces, says Lothar Beutin, head of 

in Beijing, China, have sequenced 

the bacterium's genes and found it 

is a type called entero-aggregative, 

known only in humans. 

This strain also has a gene for 

Shiga toxin, which causes bloody 

diarrhoea and sometimes-fatal 

kidney damage. And it may have got 

the gene some time ago: the MOnster 

the E. coli lab atthe German Federal lab has also sequenced a very similar 

Institute for Risk Assessment in Berlin. German strain from 2001, suggesting 

Both the University of MOnster, these bacteria have been circulating 

Germany, and BGI, a sequencing lab in people for a decade. 
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FromAtoB 
THERE'S a double dose of good 
news in the battle against 
meningitis this week. It has taken 
just six months for a cheap new 
vaccine against meningitis A to 

"No one who received the 
new vaccine six months 
ago has developed 
meningitis A" 

work its magic, reducing the 
number of new cases in west 
Afr ican trial zones to almost 
zero. And a new vaccine against 
meningitis B is showing 
promising results in Europe. 

Meningitis A causes epidemics 
in the notorious "meningitis belt" 
from Senegal to Sudan, but none 
of the people who received the 
new vaccine six months ago in 
Burkina Fa so, Mali and Niger has 
developed the illness. People in 
Chad, Cameroon and Nigeria will 
receive shots this year as part of 
a five-year programme to extend 
the treatment to all25 countries 
affected, provided enough money 
can be raised. 

Meanwhile, in Europe, 
pharmaceutical firm Novartis 
has reported encouraging results 
in 1800 infants with what could 
be the first vaccine against 
meningitis B. The company 
revealed last week that recipients 
of"4CMenB" produced antibodies 
against strains that cause 8o per 
cent of meningitis B cases. 

Not-so-healthy food 

Lost frog lives on 
VIVA Las Vegas's frog. The Vegas 
Valley leopard frog (Litho bates 
fisheri), thought to be the only 
endemic US frog to have died 
out in modern times, lives on. 

The frog inhabited the Las 
Vegas Valley but had not been 
seen since 1942, after its habitat 
was drained to build Las Vegas. 

But when Evon Hekkala 
ofFordham University in New 
York City and colleagues took 
DNA samples from museum 

"Museum specimens of the 
extinct frog are genetically 
indistinguishable from a 
species living in Arizona" 

specimens of the Vegas Valley 
frogs, they found they were 

l:1 indistinguishable from 
g Chiricahua leopard frogs living 
~ 400 kilometres away in central 
~ Arizona. A second population of 
~ the Chiricahua frogs, further 
~ south-east, may be a separate .. 
... species (Conservation Genetics, 

DOl: 10.1007/S10592-0ll-0229-6). 
The Chiricahua frogs are 

themselves vulnerable, as their 
population h as fallen 30 per 
cent in three generations. They 
are worse off than we thought. 
"A threatened species is now 
divided in two," Hekkala says. 

The rediscovery of the Vegas 
Valley frogs poses a dilemma, says 

Chiricahua leopard frog ... or is it? 

the paper's co·author Raymond 
Saumure, of the Las Vegas Springs 
Preserve. Saumure is helping to 
restore the wetlands of the Las 
Vegas Creek, where the frogs once 
lived. The plan was to populate it 
with the severely threatened relict 
leopard frog (L onca), but it may 
make more sense to reintroduce 
Vegas Valley leopard frogs. "It's a 
tough eaU," Saumure says. 

Significant warmth 
WHAT a difference a year makes. 

In February 2010, climate 
sceptics were crowing about 
apparent admissions from Phil 
Jones at the Climate Research 
Unit in Norwich, UK, that 
warming trends over the period 
1995 to 2009 were "not 
statistically significant". 

This week, in a foiJow-up to 
last year's announcement, Jones 
has said that simply adding the 
temperature data from 2010 to 
the data set has pushed the trend 
back into "significance". That 
makes it above the 95 per cent 
confidence interval, meaning that 
there is only a 1 in 20 likelihood 
that the warming trend is 
occurring by chance. 

"Next year, it could slip back 
into non-significance, but it shows 
the naivety oflooking at short 
term trends," Jones told New 
Scientist. Trends over at least 30 
years are more reliable, he adds. 

GO SECONDS 

Rover roadblocks 
Hundreds of unsolved problems 
could delay the lift-offof NASA's next 
rover, the Mars Science Laboratory, 
bytwoyearsand add more than 
$500 million to its cost, the agency's 
inspector general said in a report 
last week. NASA says it is still "very 
confident" it will meet its launch 
window. which opens in November. 

Tornado's disease toll 
At least three survivors of the 
tornado that tore through joplin, 
Missouri, on 22 May have since died 
from mucormycosis. State health 
officials say mostofthose struck 
by the fungal disease had sustained 
serious wounds in the tornado, and 
that these may have been penetrated 
by disease-causing spores. 

Teeny-weeny dino 
A fossil fragmentfound in southern 
England could be from the smallest 
dinosaur on record. Based on a single 
fossilised neck bone. Darren Naish of 
the University of Portsmouth. UK. 
estimates thatthe bird-like creature 
was no more than 40 centimetres 
long. and possibly as little as 33 
centimetres (Cretaceous Research. 
DOI:10.1016/j.cretres.2011.03.001). 

Womb transplant 
Swedish doctors hope to achieve 
theworld'sfirstsuccessfulwomb 
transplant early next year. Led by 
Mats Brannstrom of the University of 
Gothenburg's Sahlgrenska Hospital. 
the team is reviewing 10 possible 
recipients. At least one would receive 
the womb she was born from
belonging to her donor mother. 

Christchurch shaken 
The New Zealand city of 
Christchurch was struck by a 
magnitude 6.3 quake this week. four 
months after a tremor there claimed 
lBllives. The quake occurred on a 
differentfaultfrom the February 
event and may trigger more 
aftershocks. saysjohn Townend 
at the Victoria University of 
Wellington. New Zealand. 
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SPECIAL REPORT 

Linda Geddes, Coarsegold, California 

BLASTED from arid, rocky land where 
rattlesnakes once thrived, the 
Chukchansi Gold Resort and Casino 
stands like a modern castle in the 
foothills of the Sierra Nevada. Saturday 
night and the car park is heaving with 
gleaming pick-ups lured from the small 
towns of central California. 

Though business is booming, the 
casino has opened up wounds in the 

Bl NewScientist 118 June 2011 

community of American Indians that 
build it on their land. The tribe has 
resorted to desperate measures to 
stem the deluge of claims from people 
hoping to be granted membership of 
the Chukchansi and consequently a 
share of the casino's profits - which can 
amount to several thousand dollars per 
person each year. This month, they will 
vote on whether all new applicants 
should undergo a paternity test to 
prove they are related to who they say 

they are. Would-be members include 
many children and adolescents 
brought up within the tribe for whom 
a negative result could be devastating. 

Membership disputes are nothing 
new in Indian country. The Chukchansi 
tribe has already expelled more than 
soo members through non-genetic 
means. Earlier this month ex-members 
of the Ch ukchansi and several other 
tribes gathered at the Pechanga Resort 
and Casino in Temecula, California, to 

"We thought 
DNA testing 
would make 
sure we only 
get qualified 
members in 
the tribe" 
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Several American Indian tribes are debating 
genetic testing of their members 

• Suquamish 
Sisseton-Wahpeton Oyate 

• 
Chukchansi 
Gold Resort and Casino 

.J 

Pechanga 
Resort and Casino 

protest against the culling of California 
tribes: "There are tribes across our 
country that have terminated a 
significant portion of their citizens. 
In California alone, nearly 2500 Indian 
people have been stripped of their 
tribal citizenship since the approval 
and expansion of Indian gaming, 
stripping them of the right to vote, 
representation for their allotted tribal 
lands and healthcare," said a statement 
issued by the organisers of the protest. 

--

• 
Ho-Chunk 

• 
Eastern Band 
of Cherokee 

• 
Cherokee-Freedmen 

---

Introducing genetics to solve 
enrolment disputes is a new twist in 
the drama. Regardless of the result of 
this month's vote, Indian communities 
are turning to DNA testing more and 
more. "Since we started a casino a few 
years ago, all of a sudden we had 
Chukchansis coming out of the 
woodwork," says Reggie Lewis, 
chairman of the Chukchansi tribe. "We 
thought DNA would be a way to make 
sure that we only get people who are 

Chukchansis 
protest against 
genetic tests to 
prove membership 
and their rights to 
a share of casino 
profits 

qualified to be in the tribe in the tribe." 
Those fighting expulsion suspect the 

proposed Chukchansi paternity test is 
an attempt to purge yet more members 
from the rolls. Some believe that DNA 
testing could create new problems for 
tribe members, such as false paternity 
issues. Others worry that if tribes base 
membership on genetics, the door 
might open for other racial groups to 
claim tribal authority based on DNA. 

Currently, there are 565 federally 
recognised tribes representing around 
1.9 million people in the US. Each 
operates as a sovereign nation, with 
its own government and courts. The 
majority of tribes admit new members 
by setting a minimum "blood 
quantum". For example, if your mother 
is !4 tribe x and your father is l4 tribe x, 
that makes you l4 tribe x too. With 
tribal membership comes a cultural 
identity, educational grants, healthcare, 
housing and assistance with childcare. 

That American Indian tribes have 
embraced DNA technology may seem 
surprising. "Culturally, it may seem a 
little weird that tribes are using DNA 
testing, but tribes are not immune to 
what goes on in the larger society," 
says James Mills, founder of Creating 
Stronger Nations, which advises tribes 
on issues including membership. 

The Chukchansi aren't alone. Other 
tribes, such as the Ho-Chunk in 
Wisconsin and the Eastern Band of 
Cherokee in North Carolina, also require 
DNA tests for new members. To date, the 
only genetic tests tribes routinely use 
are those to confirm parentage. But 
tribes say they have been approached 
by people with no direct relative in the 
tribe wanting to enrol on the basis of 
ancestry tests that suggest American 
Indian heritage. The concept of finding 
such markers is highly controversial 
because no one has ever found genetic 
markers that can reliably distinguish 
between culturally defined races. Alex 
Sinelnikov of Genetica Laboratories in 
Cincinnati, Ohio, says such tests are 
not accurate enough to place an 
individual in a tribe with any degree of 
certainty. "It's a fairy tale," he says. 

Those tribes already using DNA 
testing say it is perfectly reasonable to 
require proof that people are related to 
who they say they are. "DNA testing has 
helped to settle membership > 
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SPECIAL REPORT 

disputes and is a very scientific and 
clear-cut way to do so," says Sheila 
Corbine, Attorney General for the 
Ho-Chunk tribe in Wisconsin Dells. 
Potent ial problems can creep in, 
however, when existing members of a 
tribe are ordered to undergo paternity 
testing (see "Not Indian enough"). 

At the Creating Stronger Nations 
conference in Las Vegas last month, the 
issue of DNA testing polarised opinion
part icularly where retrospective testing 
was concerned. "We use DNA for new 
members, but we don't go backwards," 
says Janis Contraro of the Suquamish 
tribe in Washington. "If you start 
paternity testing [existing members) 
you open up a whole can of worms." 

Cherokee

Freedmen are 

among those 

discussing the 

benefits of DNA 

testing 
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The Chukchansi t ribal council, 
wh ich also attended the conference, 
disagrees. Since 2003, they have had 

costs $200 to $400- no small sum for 
the m any American Indians who live 
on or below the poverty line. 

a moratorium on new members after 
their numbers swelled from around 30 
in the early 1980s, to m ore than 1000. 
A vote for DNA testing would involve 
amending their constitution so that all 
potential members would have to 
undergo a test- including children who 
have not been able to enrol since the 
moratorium. A paternity test typically 

"We know that at first there will be 
an emotional issue between families," 
says Jennifer Stan ley, secretary for the 
Chukchansi tribe, "bu t in the end what 
we're hoping th rough DNA is a unified 
t ribe that actually knows who they are." 

Few members are willing to discuss 
the m atter open ly, though internet 
forums are providing one means for 

NOT INDIAN ENOUGH FOR THE HO-CHUNK 
Daria Powless, 20, was brought up 

by her grandmother within the 

Ho-Chunk tribe in Wisconsin. So 

when her right to belong to the 

tribe was challenged by three other 

members, she thought nothing of 

testing of new applicants into its always assumed to be her father 

written constitution. The t ribe can was the parent with Ho-C hunk 

also ask an existing member to take ancestry." 

a paternity test - if at least three Powless is waiting for the tribe 

members testify under oath that to put her expulsion to a ballot, and 

the person can't be a member of a handful of other members are 

volunteering a DNA sample to prove the tribe. "Ho-Chunk Nation has the awaiting hearings following DNA 

that she was related to her father, 

making her 'A Ho-Chunk blood and 

eligible for membership. 

Her DNA told a different story, 

revealing that her father was not in 

fact her father. On top of the 

emotional trauma this revelation 

caused, the Ho-Chunk tribe 

proceeded to try and expel her, as 

she no longer met the blood 

quantum for membership. 

This scenario is being repeated 

across the US (see main story), 

but using DNA as a tool for 

confirming membership of a tribe 

is relatively new. 

In 2009 the Ho-Chunk Nation 

inserted a requirement for the DNA 
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authority to determine who shall 

be eligible for membership and 

the methods for how membership 

will be determined," says Sheila 

Carbine, Attorney General for the 

Ho-Chunk Nation. "The tribal 

membership often has information 

about children that were claimed 

as biological children when they 

were not." 

This is what happened in 

the Powless case. 'There is no 

implication that Ms Powless 

deliberately misled the tribe;' says 

Carbine, "but that still does not 

negate the fact that she does 

not contain the requisite blood 

quantum, since the person she had 

tests. If two-thirds of general 

council members vote in favour, 

Powless will lose her membership 

and the benefits that go with it 

including healthcare, eligibility for 

housing, education scholarships, 

voting rights and per capita 

payments of several thousand 

dollars per year. 

While Powless declined to 

comment on the matter, Cathy 

Corey, who was expelled from the 

Chukchansi tribe in 2005, says 

the emotional effects can cut far 

deeper than material benefits. " Its 

like having your heart torn out;• she 

says. 'The emotional pain that it 

causes never goes away." 

' • 

people to vent t heir concerns. Many 
say that DNA testing could undermine 
centuries of cultural values. 
Traditionally, culture and upbringing 
were often considered as important as 
blood ties, if not more so, and many 
tribes adopted non-Indians into their 
membership. One famous exam ple is 
the Cherokee-Freedmen- former black 
slaves ofCherokee Indians. 

"DNA testing undermines the notion 
of what it is to be tribal," says Kimberly 
TaliBear of the University of California, 
Berkeley, who studies the impact of 
science on American Indians and is an 
enrolled m ember of the Sisseton
Wahpeton Oyate tribe in South Dakota. 

Cathy Corey, who was expelled from 
the Chukchansi tribe in 2005, agrees. 
"Nothing within the Indian culture has 
ever been based on DNA. Many adopted 
people into the tribe that had no blood 
or DNA connection." 

TaliBear also cautions that focusing 
too narrowly on DNA could ultimately 
underm ine the very iden tit ies and 
sovereignty that tribal councils are 
seeking to protect. "As DNA testing 
occurs more frequently in Indian 
country, the legal and h istorical 
foundations of tribal sovereignty may 
fade from view." She says anti-tribal 
interests may argue that tribal benefits 
are race-based rights rather th an the 
result of historical treaties which could 
lead to the dissolution of tribes or to 
other racial groups trying to claim 
benefit s. "Tribes have to create new 
traditions, but we should be mindful 
of the type oftraditions and culture we 
are creating," she says. • 
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Out of Africa, into 
bed with the locals 
Michael Marshal! 

WHEN the first modern humans 
left Africa they were ill-equipped 
to cope with unfamiliar diseases. 
But by interbreeding with the 
local hominins, it seems they 
picked up genes that protected 
them and helped them eventually 
spread across the planet. 

The publication of the 
Neanderthal genome last year 
offered proof that Homo sapiens 
bred with Neanderthals after 
leaving Africa. There is also 
evidencethatsuggeststhey 
enjoyed intimate relations with 
other hominins including the 
Denisovans, a species identified 
last year from a Siberian fossil. 

But what wasn't known is 
whether the interbreeding made 
any difference to their evolution. 
To find out Peter Par ham of 
Stanford University in California 
took a closer look at the genes 
they picked up along the way. 

He focused on human 

"Early humans who left 
Africa interbred with local 
Homo species, picking up 
resistance to disease" 

leukocyte antigens (HLAs), a 
family of about 200 genes that is 
essential to our immune system. 
It also contains some of the most 
variable human genes: hundreds 
of versions - or alleles - exist of 
each gene in the population, 
allowing our bodies to react to a 
huge number of disease-causing 
agents and adapt to new ones. 

The humans that left Africa 
probably carried only a limited 
number of HLA alleles as they 
likely travelled in small groups. 
Worse, their HLAs would have 
been adapted to African diseases. 

When Par ham compared the 
HLA genes of people from 

different regions of the world with 
the Neanderthal and Denisovan 
HLAs, he found evidence that 
non-African humans picked up 
new alleles from the hominins 
they interbred with. 

One allele, HLA-C*0702, is 
common in modern Europeans 
and Asians but never seen in 
Africans; Parham found it in the 
Neanderthal genome, suggesting 
it made its way into H. sapiens of 
non-African descent through 
interbreeding. HLA-A *11 had a 
similar story: it is mostly found in 
Asians and never in Africans, and 
Parham found it in the Denisovan 
genome, again suggesting its 
source was interbreeding outside 
of Africa. 

Par ham points out that because 
Neanderthals and Denisovans 
had lived outside Africa for over 
2oo,ooo years by the time they 
encountered H. sapiens, their 
HLAs would have been well suited 
to local diseases, helping to 
protect migrating H. sapiens too. 

While only 6 per cent of the 
non-African modern human 
genome comes from other 
hominins, the share ofHLAs 
acquired during interbreeding is 
much higher. Half of European 
HLA-A alleles come from other 
hominins, says Parham, and that 
figure rises to 72 per cent for people 
in China, and over go per cent for 
those in Papua New Guinea. 

This suggests they were 
increasingly selected for as H. 
sapiens moved east. That could be 
because humans migrating north 
would have faced fewer diseases 
than those heading towards the 
tropics of south-east Asia, says 
Chris Stringer of the Natural 
History Museum in London. 

Par ham presented his work 
at a Royal Society discussion 
meeting on human evolution 
in London last week. • 

Does my HLA look big in t his? 

AP OF LIFEJ 

CONVERGENT EVOLUTION 
ONLINE 

www.mapoflife.org 
W hat do o ctopus and mammal eyes t e ll us 

abo ut re peated patterns in evolut ion? 
W hat abo ut hummingbirds and sunbi rds? 
To find out visit www.mapoflife.org and 

explo re amazing cases of biological convergence 
from throughout the living world. 

M UNJ\'J;RSITY Or )Oil~ TUIPLETOS fOIJ>;D.mOs-
1()11 '-""1 BRI OGE • ,-,.;., "'' ''"""" ,,. • ....., 

• •• 1 '. • .............. 
facebook WoR.DPR.Ess 

18 June 20111 NewScientist 111 



THIS WEEK 

Ketamine warning 
of bladder damage 
Shaoni Bhattacharya 

THERE is growing evidence that 
chronic use of the recreational drug 
ketamine is linked with severe 
bladder problems. The findings 
may also have implications for the 
drug's use as an antidepressant. 

Used safely as a medical 
anaesthetic and analgesic for 
decades, ketamine has also risen 
in popularity as a recreational 
drug. The first case of severe 
bladder problems linked with 
ketamine use was documented in 
2007, but little is known about the 
extent or cause of the problem. 

Now a group of surgeons 
and scientists have raised the 
alarm in a review calling for more 
investigation (BJU International, 
DOl: 10.1111/j.t464-410X.2o10. 
10031.x). They highlight effects 
such as incontinence and bladder 
shrinkage, as well as damage to 
the kidneys and ureter in people 
using ketamine frequently. 

"It has a major impact on users 5 
such that they can be incontinent ~ 

or have enormous pain," says ~ 
Dan Wood, a consultant urologist ~ 

at University College London ~ 
Hospitals, who led the review. ~ 

~u,_ 
He has seen 20 chronic ketarnine v · 

We cooperate 
with strangers 
to skip a beating 
IT SEEMS humans really are the 

cooperative ape. A nomadic society 

in east Africa that lacks a centralised 

government can still regularly muster 

armies of several hundred warriors, 

most of whom have never met before. 

We are the only species prepared 

to cooperate in large numbers with 

unrelated individuals. The feeling 

was that such behaviour was a recent 
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users with urinary problems in 
the last three years and had to 
remove four patients' bladders. 

The review suggests that 
heavy users are more likely 
to suffer symptoms, and about 
20 per cent of people who have 

development, requiring a centralised 

political authority. Now it seems 

possible that such cooperation could 

have predated these organisational 

structures and may have featured in 

numerous large prehistoric societies 

hundreds of thousands of years ago. 

Sarah Mathew and Robert Boyd 

of the University of California in Los 

Angeles interviewed 118 Turkana 

men. An ethnic group from east 

Africa, the Turkana live in small 

households that regularly move 

around to find fresh pasture for their 

animals. If a small group of Turkana 

men want to seize livestock from 

taken high doses ofketamine 
several times a week over months 
to years have experienced urinary 
t ract problems. 

"[Recreational use] is a growing 
problem in the UK, Australia 
and New Zealand, and it's a huge 
problem in south-east Asia, 
especially in Hong Kong," says Val 
Curran, a psychopharmacologist 
at University College London, who 
is leading a review ofketarnine 
for the UK's Independent 
Scientific Committee on Drugs. 

Long-term users take note 

other ethnic groups they can rally 

a raiding party of several hundred 

men through word of mouth. 

The interviews revealed that these 

raids are risky- on a given raid each 

man has a 1.1 per cent chance of 

being killed- and some men are 

reluctant to participate. On 43 per 

cent of raids, at least one man 

deserted before combat, and in 

45 per cent of battles someone 

"Punishment in the Turkana 
seems to help drive 
cooperation in the absence 
of a central government" 

Previously, it was thought that 
bladder problems might have been 
down to substances combined 
with the drug for street sale. In an 
as-yet-unpublished study, Si m on 
Baker and Jennifer Southgate at 
the University ofYork, UK, added 
ketamine to human urothelium 
cells, which line the bladder. With 
increasing doses, the cells rapidly 
became cytostatic - they stopped 
growing - and t hen died with 
further increases. 

Ketamine has recently shown 
promise in treating depression. In 
a study published this week, Lisa 
Monteggia and colleagues at the 
University ofTexas Southwestern 
Medical Center in Dallas show 
that in mouse models of 
depression, ketamine promotes 
the rapid synthesis of a protein 
known to have antidepressant 
effects, called brain-derived 
neurotrophic factor (BDNF). They 
suggest that this may provide a 
therapeutic target for developing 
fast-acting antidepressants, 
especially important for people 
at risk of suicide (Nature, DOl: 
10.1038/naturetot30). 

"We are excit ed that ketamine 
could be the basis for a whole 
new generation of drugs, but 
concerned that these might show 
similar side effects to ketamine," 
says Baker. Understanding 
more about ketamine's actions 
could support the development 
of antidepressants without these 
negative effects. • 

behaved in a cowardly fashion. Such 

"cheats" are informally judged by 

the community, and may be tied to a 

t ree and beaten. Mathew and Boyd 

speculate that this punishment helps 

drive cooperation in the absence of 

centralised government (Proceedings 

of the National Academy of Sciences, 

DOl: 10.1073/pnas.1105604108). 

Samuel Bowles of the Santa Fe 

Institute in New Mexico agrees 

that punishment may have spurred 

the development of large-scale 

cooperation. He says this cooperation 

may have set modern humans on the 

path to success. Michael Marshal! • 



Building a Smarter Planet 

A new sustainability for a smarter planet. 
As globalisation, population growth, rapid urbanisation and an 
expanding middle class intensify competition for scarce resources, 
a fundamental mindset shift is taking place. Sustainability- once 
seen as extremist thinking • is fast becoming mainstream, with 
increasing recognition that it is good for people and business, as 
well as for the planet. 

Far from fearing that recovery and growth must always be at the 
expense of environmental stewardship and social equity, forward
thinking organisations are seizing the opportunity to drive strategic, 
cultural and behavioural change, and achieving a sustainability 
that is economically, socially and environmentally desirable. By 
using real-time data to identify and understand inefficiencies, 
they are building in sustainability and changing the way the 
business works. 

Their success demonstrates that aligning sustainability to business 
strategy can deliver economic growth and long-term viability, reduce 
dependency on costly resources, and generate step changes in 
efficiency. 

Convinced by the business benefits of sustainability, others are 
building end -to- end sustainable infrastructures and opening 
up data and insights to suppliers and partners. This enables 
interaction and collaboration, creates operational and environ
mental improvements along the supply chain and promotes 
more sustainable choices by customers. 

In addition to lower costs and greater efficiency, this systemic 
sustainability gives us all a breathing space until new ways to use 
scarce resources or viable substitutes are available. 

Among the organisations to elevate sustainability from a niche 
issue to the mainstream is global consumer goods company 
Unilever, whose Sustainable Living Plan aims to decouple future 

IBM. the IBM logo, Smarter Planet and the planet ioon are 113demar1<s of lllremational Business Machines 
Corp, registllred in mali'f Jlllisdicbolls worldwide. A current list oi iBM trademarks is available on the Web 
at IV\wt.ibm.ool'lll1egaVcopytrade.shlml C tntematioOal Business Machines Corpora !loo 2011. 

growth from environmental impact. This will involve halving the 
environmental footprint of its products, helping 1 billion people 
improve their health and well-being, and sourcing 100% of its 
agricultural raw materials sustainably. 

Peterborough is the UK's Home of Environment Capital, delivering 
truly sustainable growth and investment. So it is demonstrating the 
role of shared data and collaboration by offering a real-time, integrated 
view of its sustainability performance on line. This way, stakeholders 
can Identity problems, modify behaviour and track progress. 

Collaboration is also key at the Energy Technologies Institute, 
where in one of many projects to create a new energy future, a 
consortium of organisations is exploring how a mass market for 
electric and plug-in hybrid electric vehicles could be achieved in 
the UK and what energy infrastructure would be required. Its goal 
is to substantially reduce carbon emissions from personal trans
portation in a sustainable, secure and affordable way. Smarter 
integration is critical to enabling more effective demand manage
ment and resource utilisation. 

The value of approaches like these is underlined in The Climate 
Group's SMART 2020 report, which estimates the potential of 
smarter, whole-system solutions to drive annual savings in excess 
of £500bn and 7.8 gigatons of C02 globally by 2020. 

Sustainability is now such a major issue that when IBM hosted a 
9-day Business Summit at Start (www.ibm.com/uk/start) on the role 
of business in sustainability, over 1,000 business leaders attended. 
This makes sense: business was the driving force of the industrial 
revolution, the guiding foroe behind the digital revolution and must 
now become the leading force in the sustainability revolution. 

Let's build a smarter planet. Join us and see what others are doing 
at ibm.com/smarterplanet/uk 
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THIS WEEK 

INSIGHT 

Can an introduced species 
ever be considered native? 
THE wild horses of the American west 
should be considered a native species 
as fully deserving of protection as 
elk or antelope, even though they are 
the descendants of domest ic livestock 
introduced by European settlers. 
Or so claim animal rights groups. 

In a case before a US federal court 
they are arguing that wild horses 
should no longer be rounded up to 
make room for cattle.lf the claim is 
successful, it could change the way 
the US Bureau of Land Management 
(BLM) manages tens of thousands of 
wild horses on federal lands. 

"Right now, the BLM treats them 
as if they are a nuisance or livestock. 
They deserve more respect than 
that" says Rachel Fazio, the lawyer 
representing In Defense of Animals 
and other plaintiffs in the suit. 

In the plaintiffs' favour, there is 
no doubt that North America is the 
ancestral home of horses. The horse 
family evolved there, and it is almost 
certain that the modern species, Equus 
cabal/us, was present in North America 
for almost 1.5 mill ion years before 
dying out about 10,000 years ago. 

On the other hand, today's wi Id 
horses are the feral descendants of 

Movie shows 
brain losing 

• consciousness 
FOR the first time, a 30 "movie" has 
shown what happens in the brain 
when a person loses consciousness. 
The discovery could help to 
determine the state of consciousness 
of people with brain damage, and 
how fast they might recover. 

Brian Pollard at the University 
of Manchester, UK, and colleagues 
used a new method called functional 
electrical impedance tomography 
by evoked response (fEITER) 
to record the brain activity of 
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domestic horses from Europe, with a 
6000-year history of domestication. 
Whether these horses can be 
considered truly native thus hinges on 
whether a few millennia offoreign 
domest icat ion are enough to "spoil" 
1.4 million years of native evolution. 
Animal rights groups are adamant that 
they are not, but the BLM's website 
labels as "false" any claim that the 

20 people as they responded 
to a general anaesthetic. 

The technique measures the 
resistance to a small current 
generated by electrodes on the 
scalp to gauge electrical activity 
in the brain. By taking 100 scans 
a second the team could create 
a real-time video of the activity 
of the whole brain. The results 
were presented last week at the 
European Anaesthesiology Congress 
in Amsterdam, the Netherlands. 

The brain processes involved 
in consciousness are the topic of 
some debate. One theory proposes 
t hat people have a "seat" of 
consciousness- a brain region 
t hat activates or deactivates 

horses can be considered native. 
Settling the dispute wil l be 

difficult especially because no 
wild, never-domest icated E. cabal/us 
survive for corn parison. Pleistocene 
horse fossils exist though, and the 
tiny amount of DNA that has been 
recovered from them shows no 
clear differences from today's wild 
horses, says jacobo Weinstock at 
the University of Southampton, UK. 

Stil l, both fossils and ancient cave 

The ancestors of American wild 
horses lived in European stables 

consciousness like a switch: "Click it 
and you're unconscious. Click it again 
and you're back on," says Pollard. 

Another idea, put forward by 
Susan Greenfield at t he University of 
Oxford, suggests that consciousness 
is generated by interactions between 
groups of brain cells. Inhibit this 
interaction and the person becomes 
sedated and then unconscious
rather like a dimmer switch. 

The Manchester team's video 
shows that as anaesthetic takes 
hold, brain activity between certain 

"Consciousness comes from 
interactions between brain 
cells. Inhibit them and the 
person becomes sedated" 

paintings suggest that modern horses 
look rather different f rom their 
Pleistocene ancestors- taller, more 
slender and longer-legged. And, like 
all domesticated animals, their brains 
are smaller, says Melinda Zeder 
at the Smithsonian Institut ion 
in Washington DC. However, the 
mantle of domestication seems to 
sit more light ly on horses than other 
domesticated animals. Zeder says 
their brains have shrunk less- only 
about 14 per cent - than animals such 
as pigs, which have brains around 
34 per cent smaller than boars. 
Moreover, feral horses develop highly 
structured social systems and do well 
in the wild - unlike feral dogs, which 
hang around the periphery of human 
society and depend on its refuse. 

Yet according to some researchers, 
whether or not the horses are 
native ought to be irrelevant to 
their treatment by the BLM. Mark 
Davis at Macalester College in Saint 
Paul, Minnesota, is lead author of a 

~ new paper that questions the valuing 
~ of nat ive species over non-native 
" ~ ones(Noture, DOl: 10.1038/474153a). 
~ He says the distinction between 
i native and introduced is arbitrary. ''The 
z 
~ question should be, a re wild horses 
~ causing a problem? Are they providing 
~ benefits? Then you can develop policy 
:!\ to either reduce or increase their 
::::; 

!;l' numbers." Bob Holmes • 

clusters of neurons significantly 
increases. Pollard thinks this is 
probably a sign of inhibitory 
signalling between groups of 
neurons as the brain prepares 
to shut down. This supports 
the idea of neural assemblies. 
"If it were a switch, we would see 
one area light up then it would all 
go blank," Pollard says. 

Geraint Rees at University 
College London says that this is an 
exciting advance, not least because 
the fEITER device is portable. For 
example, it might be used to record a 
signal from people with brain damage 
who are unable to communicate, to 
see how they respond to external 
stimuli. Catherine de Lange • 
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THIS WEEK 

First ·living laser' is 
made of human cell 
Ferris jabr 

A LIVING cell has been turned 
into a laser for the firs t t ime. 
The hum an kidney cell involved 
survived the experience, and 
t hough we are a long way from 
the laser eyes of Cyclops from 
the X -Men franchise, the 
achievem ent su ggests that "living 
lasers" might be created inside 
live animals. This could allow 
internal t issues to be im aged in 
unprecedented detail. 

Typically, a laser consists of 
t wo mirrors on eit her side of a 

"We would like to have a 
laser inside the body of 
the animal, to generate 
laser light directly" 

gain medium - a m aterial whose 
s tructural properties allow it to 
amplify light. A source of energy 
excites the atoms in the gain 
medium, releasing photons. 
As these bounce back and forth 
between the mirrors, repeatedly 
passing th rough the gain 
medium, they st imulate other 
atoms to release photons of 
exactly the same wavelength, 

phase and direction. Eventually, 
a concentrated single-frequency 
beam of light erupts through one 
of the mirrors as laser light. 

Hundreds of different gain 
media have been used, including 
various dyes and gases, and the 
"living laser" is not the first to use 
an u nex pected material in this 
role (see "Meet the edible, n uclear 
and anti-lasers", below). But no 
one has previously used living 
t issue. Mostly out of curiosity, 
Malte Gather and Seok-Hyun Yun 
ofHarvard University decided to 
investigate using a single 
mammalian cell. 

They in jected a human kidney 
cell with a loop of DNA that codes 
for an enhanced form of green 
fluorescent protein . Originally 
isolated from jellyfish, GFP glows 
when exposed to blue light and 
has been invaluable as a biological 
beacon, tracking molecules inside 
cells and lighting up when certain 
genes are expressed. 

Aft er placing the cell between 
two mirrors, the researchers 
bom barded it with p ulses ofblue 
light until it began to glow. As the 
green light bounced between the 
mirrors, certain wavelengths were 

MEET THE EDIBLE, NUCLEAR AND ANTI-LASERS 
The living laser is a first, but other 

strange lasers have been made since 

Theodore Maiman built the f irst such 

device from a fingertip-sized ruby 

rod. On 16 May 1960, Maiman blasted 

t he ruby with a brilliant burst of light 

from a photographic flash lamp, 

generating a bright red beam. 

About a decade later, t wo future 

Nobel laureat es created the first edible 

laser - well, almost. Theodor Hansch 

and Arthur Schawlow tried 12 f lavours 

of jell-0 dessert before settling on an 

"'almost non-toxic"' f luorescent dye. 

When added to unflavoured gelat in, 

this yielded a bright laser beam when 

illuminated with UV light. Schaw low, 

who had snacked on the fa ilures, 

gave the successful one a miss. 

Around the same t ime, NASA 

wanted powerful lasers for beaming 

energy into space, and proposed 

powering these by exciting molecules 

with fragments from nuclear fission 

inside a small reactor. Pulses of up to 

1 kilowatt were achieved before 

NASA abandoned the programme. 

The "'Star Wars"' missile-defence 

programme of the Reagan era later 

funded a project to develop 

preferentially amplified until 
they burst through the semi
transparent mirrors as laser light . 
Even after a few minutes of la sing, 
the cell was still alive and well 
(Nature Photonics, DOl: 10.1038/ 
nphoton.2011. 99 ). 

Christopher Fang-Yen of t he 
University of Pennsylvania in 
Philadelphia, who h as worked 
on single-atom lasers but was not 

reactor-powered laser weapons, 

but they never got off the ground. 

In 2009, t he world's smallest 

laser was made at t he University 

of california, Berkeley. lt generated 

green laser light in strands of cadmium 

sulphide only 50 nanometres across, 

one-tenth of the wavelength of the 

light it emitted. 

And don't forget the anti-laser, 

f rom Hui Cao's lab at Yale University, 

which soaks up light. Strange as it 

sounds, it may even have a practical 

use: converting optical signals int o 

electrical form. Jeff Hecht 

Glowing cells can imitate the Cyclops 

involved in the recent study, is 
impressed. "GFP is similar to dyes 
used to m ake comm ercial dye 
lasers, so it's not surprising that if 
you put it in a little bag like a cell, 
and pump it optically, you should 
be able to get a laser," he says. "But 
the fact that they show it really 
works is very cool." 

Yun has been mulling over a 
few possible applications. "We 
would like to have a laser inside 
the body of the animal, to 
generate laser light directly,'' he 
says. This could provide higher
resolution images than current 
tech niques, which either fire 
lasers from outside the body or 
rely on the fainter glow from 
living cells doped with GFP. The 
mirrors in Yun's laser would have 
to be replaced with n anoscale 
slivers of metal that act as 
antennas to collect the light. 

"Previously the laser was 
considered an engineering 
mat erial, and now we are showing 
the concept of the laser can be 
integrated into biological 
systems," Yun says. • 

18 June 2011 1 NewScientist 117 







IN BRIEF 

Scuba spider uses web as gill 
to breathe underwater 

THE diving-bell spider was using something better than 

scuba gear to live the life aquatic long before jacques

Yves Cousteau invented the aqualung. Using its web as 

a gill, it can live underwater with only occasional visits 

to the surface to replenish its oxygen supply. 

Argyroneta aquatica breathes air from a bubble that 

it grabs from the surface of water using fine hairs on its 

abdomen. lt traps the air in a web that it carries around 

underwater like an aqualung. Until now, however, 

biologists didn't know how it managed to stay below 

for so long. 

Trust me, you will feel no pain 

To find out. Roger Seymour from the University of 

Adelaide in South Australia and Stefan Hetz of Humboldt 

University in Berlin, Germany, measured oxygen levels 

inside and around 12 spiders' air bubbles using optical 

fibres tipped with oxygen-sensitive dye. 

"The spider's web acts like a gin;· says Seymour. 

As the spider takes oxygen out of the air in the bubble, 

more diffuses in through the silk from the water; carbon 

dioxide moves in the opposite direction (The journal 

of Experimental Biology, DOl: 10.1242/jeb.OS6093). 

Seymour calculated that 70 per cent of a spider's 

oxygen supply comes from diffusion through the web. 

He believes the spiders can survive underwater for more 

than 24 hours, allowing them to stay out of sight of 

predators and prey alike. 

LOOK into my eyes and sniff: bonding - and the rest a placebo. 

Belgium, who compared the 
outcomes of people having 
surgery, with or without hypnosis, 
to remove breast tissue or part of 
the thyroid gland. 

a whiff of oxytocin can make 
even the least suggestible people 
amenable t o hypnotism. 

Richard Bryant at the University 
of New South Wales in Sydney, 
Australia, and colleagues, tried to 
hypnotise 40 men who scored low 
in an initial test for hypnotisability. 
They gave 19 of the men a nasal 
spray containing oxytocin - a 
hormone involved in social 
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Eight of those given oxytocin 
shifted from a low to medium 
level ofhypnotisability, compared 
with just three using the placebo 
(Psychoneuroendocrinology, DOl: 
10.tot6/j.psyneuen.zou .os.oto). 

Bryant reckons oxytocin 
increases trust in the hypnotist, 
which may be useful for Fabienne 
Roelants's team at Saint-Luc 
University Hospital in Brussels, 

Those who chose hypnosis with 
local anaesthesia had less pain 
aft er surgery and spent less t ime 
in hospital than those who had a 
general anaesthetic, says Roelants. 
She presented the result s last 
week at the European Society 
of Anaesthesiology Congress 
in Amsterdam, the Netherlands. 

Ovarian cancer cells 
are real bullies 

A TIME-LAPSE movie of the 
cells from an ovarian tumour 
has shown how they force their 
way into other organs. 

When tum ours form in the 
ovaries, parts may break off and 
attach to the peritoneum- the 
membrane that holds organs in 
place in the abdominal cavity. 
To find out how they get through 
the mem brane and spread to 
other organs, Marcin Iwanicki 
and colleagues at Harvard Medical 
School in Boston attached the 
cancer cells to membrane cells 
and filmed their interaction in 
Petri dishes for up to 14 hours. 

Tumour cells appeared to clear 
the layer of healthy cells beneath 
them by using proteins involved 
in cell movement to force them 
out of the way (Cancer D iscovery, 
DOl: t o.u s8/21S9-8274·CD-u 
ooto). "The cancer cells act like 
bullies," says Iwanicki, who 
hopes the discovery will aid 
fut ure therapies. 

Stay well clear of 
this power line 

A COSMIC jet 2 billion light years 
away is carrying the highest 
electric current ever seen: 
10 18 amps, equivalent to a trillion 
bolts of lightning. 

Philipp Kronberg of the 
University ofToronto in Canada 
and colleagues measured the 
alignment of radio waves around 
a galaxy called 3C303, which has 
a giant jet of matter shooting 
from its core. They saw a sudden 
change in the waves' alignm ent 
coinciding with the jet. "This is 
an unambiguous signature of a 
current," says Kronberg. 

The team thinks magnetic 
fields from a colossal black hole 
at the galaxy's core are generating 
the current, which is powerful 
enough to light up the jet (arxiv. 
org/absjn o6.1397). 
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Shrink spheres for 
designer wrinkles 

Genes explain why some female Zebra finches cheat 

IN HOLLYWOOD, wrinkles are feared. 

Not so in physics, where these 

curious patterns might be created 

to channel the flow of fluid in tiny 

devices, or to form artificial tissues 

for use in medicine. 

To harness wrinkles in this way, 

you have to control how they form. 

In earlier experiments, striking 

patterns of wrinkles emerged when 

metal spheres shrouded in a silicon 

skin contracted as they cooled. 

Some of the patterns resembled 

the structure of cage-like carbon 

molecules called buckyballs. 

Now Bo Li of Tsinghua University 

in Beijing, China, and colleagues 

have created a computer model of 

shrinking spheres shrouded in an 

outer skin. The buckyball-like 

pattern emerged in the simulation, 

and the t eam also found that the 

pattern could be made coarser or 

finer-grained by tweaking the 

relative stiffness of the sphere's 

core and skin. 

The same patterns also appeared 

on the surface of green peas that 

the team dried and shrank .• so the 

same principles are likely to apply to 

a wide variety of spheres (Physical 

Review Letters, DOl: 10.1103/ 

PhysRevLett.106.234301). 

"Understanding and controlling 

wrinkling phenomena are important 

in a wide range of materials," says 

Ryan Hayward of the University of 

Massachusetts, Amherst. 

ZEBRA finches form monogamous 
lifetime partnerships, but males 
and fem ales indulge in 
extramarital sex. The benefit for 
the males is clear: the chance to 
sire more offspring than fidelity 
would permit. But why would 
females cheat when that means 
risking losing their lifetime 
partners and catching diseases? 
It seems females are promiscuous 
simply because they inherit 
many of the genes responsible 
for male promiscuity. 

Wolfgang Forstmeier of t he 
Max Planck Institute for 

Early infection may 
shorten lifespan 

AN ACTIVE immune syst em early 
in life may stunt life span, at least 
in beetles. The findings support 
the idea that a strong immune 
system helps a species reach 
breeding age but brings an earlier 
death from fighting infections. 

}ens Rolff, at the University of 
Sheffield in the UK, and colleagues 
activated the immune system of 
meal worm beetle larvae using 
either dead bacteria or a piece of 
nylon, int roduced to irritate the 
gut lining. Maximum lifespan 
was 10 per cent shorter in the 
"infected" beetles at just 202 days, 
compared with 224 in the controls. 

The reason for early death was 
clogging of the Malpighian 
tubules - structures that perform a 
similar role to kidneys in humans
with melanin, which is produced 
as a result of immune system 
activation in beetles (PLoS One, DOl: 
10.1371/journal. pone.0019972). 

Some suggest that an active 
immune system early in human 
life can also lead to a shortened 
lifespan: "It supports our analysis 
of the 1918 flu epidemic, in which 
prenatal exposure caused a 25 per 
cent increase of heart disease 
6o years later," says Caleb Finch 
of the University of Southern 
California, Los Angeles. 

Ornithology in Seewiesen, 
Germany, and colleagues studied 
a population of more than 
1500 individuals from five 
generations. The team recorded 
the birds' sex lives on videotape. 
Later, through genetic paternity 
tests, they determined which ones 
had the most offspring. 

They found that both males and 
females differ in their promiscuity: 
som e m ales are "obsessed" with 
ext ramarital sex, he says, others 
seek it much less; likewise, some 
females are far more receptive 
to cheating on their partners. 

As expected, the males who 
cheated a great deal sired the 
most offspring. But the team also 
found that more promiscuous 
males tended to father more 
promiscuous fem ales 
(Proceedings of the National 
Academy of Sciences, DOl: 
10.1073/pnas.1103195108). 

Forstmeier's models estimate 
that at least half the genes 
responsible for cheating in m ales 
are inherited by females and 
influence their own behaviour
without necessarily giving them 
any evolutionary advantage. 

Easter Island also colonised from east 
EASTER ISLAND, one of the world's 

remotest inhabited islands, was 

colonised from the Americas 

as well as Asia. 

The established theory is that 

Polynesia, including Easter Island, 

was colonised exclusively via Asia, 

starting 5500 years ago. lt has been 

backed up by archaeology, linguistics 

and genetics. But in the mid-20th 

century, Norwegian adventurerThor 

Heyerdahl controversially claimed 

that Easter Island's famous statues 

were similar to those at Tiahuanaco 

in Bolivia, and sailed a raft from Peru 

to French Polynesia to prove it could 

have been colonised from the east. 

To put Heyerdahl's theory to the 

test, Erik Thorsby of the University 

of Oslo, Norway, collected blood 

samples from islanders whose 

ancestors had not interbred with 

Europeans or other visitors, and 

looked at their HLA genes. A few 

people carried versions only found 

in Native Americans. 

Thorsby presented his findings 

at a Royal Society discussion meeting 

on human evolution in London last 

week. Thorsby says that Easter Island 

was primarily colonised from Asia, 

but a f ew Americans could have 

reached it before Europeans 

arrived in 1722. 
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What if there's no Rosetta stone? 

a an'-llua'-lle 
Treating languages like secret codes could unlock all the 
world's tongues to machine translation 

jacobAron 

AUTOMATIC translation services 
seem like magic. Input some 
foreign text and you instantly 
get a decent English version in 
return - unless your text happens 
to be in Farsi, Pashto or any 
number of other widely used 
languages that computers can't 
currently translate. 

That's because machine 
translation techniques rely 
on analysing the statistical 
propert ies of the same text 
written in two different 
languages - a Spanish-English 
dictionary, for example. "You 
have parallel data for common 
language pairs like French
English, but for rare or 
uncommon language pairs it's 
very difficult to find bilingual 
sources," explains Sujith Ravi, 
a computer scientist at the 
University of Southern California 
in Marina Del Rey, who is trying a 
new approach to the problem. 

Ravi and his colleague Kevin 

Knight treat translation as a 
cryptographic problem, as if the 
foreign text were simply English 
written in an advanced cipher. 
Their software cracks the code by 
estimating the probability that a 
foreign word matches an English 
word based on the number of 
times it appears in the text - a 
frequently occurring word is more 
likely to mean "the" or"a" than 
"antidisestablishmentarianism". 

To ensure the translation makes 
sense, the pair use another piece 

of software to evaluate the quality 
of English that comes out. This in 
turn tweaks the probabilities used 
in the translation software. They 
tested the syst em on a collection 
of short phrases such as "last 
year" and" the fourth quarter", 
attempting to translate the 
Spanish equivalents back into 
English, along with a number of 
movie subtitles that existed in 
both languages. 

The resulting translations 
known, confusingly, as 

Machine versus the Zodiac killer 
CODED messages apparently sent by 

a San Francisco serial killer in the late 
1960s have baffled cryptanalysts 

ever since, but Ravi and Knight's 
translation model could help crack 
the cipher. The Zodiac killer's code 

replaced letters with strange 
symbols and sometimes used 
multiple symbols for the same letter, 

making it very hard to decipher. 

The first three messages were 
decoded by hand, revealing them 
to be parts of a single message, but 

the fourth remains unsolved to this 
day. Ravi and Knight's model has 
successfully cracked the first 

messages - the first time this has 
been achieved without human 
Intervention -and they now hope 

to decode the fourth. 

"monolingual" translations 
rated highly compared with 
standard computer t ranslation 
techniques. But it remains to be 
seen whether the models can 
be scaled up from such short 
phrases to deal with longer, more 
complex texts. 

Chris Callison-Burch ofJohns 
Hopkins University in Baltimore, 
Maryland, says Ravi and Knight's 

"Ravi and Knight treat 
translation as if the foreign 
text were English written in 
an advanced cipher" 

method is" extremely promising" 
but adds t hat it hasn't proved 
itself yet. His team is also working 
on translation software that 
eschews parallel data. Their 
version crawls online texts and 
compares disparate texts from 
different languages- say, a 
collection of Spanish blog posts 
and news stories in English. For 
example, the word "tsunami" 
spiked in 2004 and 2011 following 
the Indian Ocean and Japanese 
events, as did the equivalent word 
in Spanish, maremoto, suggesting 
that they mean the same thing. 

Ravi and Knight are also 
exploring how monolingual 
methods could help us crack 
long-lost languages or unknown 
ciphers (see "Machine versus the 
Zodiac killer"). But what about 
the ultimate unknown tongue 
could their methods translate an 
alien language? "Totally," says 
Ravi. "You could also think of 
deciphering dolphin-speak." 

Monolingual translation might 
also help soldiers or aid workers 
react quickly in countries with 
unfamiliar languages; responding 
to a bombing in Indonesia or an 
earthquake in Haiti, for instance. 

Don't expect a Google Translate 
upgrade just yet, though. "They're 
trying to do something very 
ambitious," says Phil Blunsom, a 
machine translation researcher at 
the University of Oxford. "It's not 
something you're going to see 
popping up in commercial 
systems any time soon." • 
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...... ~eware o ... e 
Cloud computing offers services for everyone, including cyberattackerso 0 0 

JacobAron 

OFFLOADING your software and 
data to a cloud computing service 
has never been easier. 

Apple last week became 
the latest tech company - after 
Google and Amazon- to offer 
cheap online storage, with its new 
iCloud service allowing users to 
access music, documents and 
other files from any Apple device. 
But cloud services could also be 
used to launch attacks, send spam 
and commit fraud. 

"Right now it's just a few attacks, 
most aren't well publicised and a 
lot can go undetected," says Kassidy 
Clark of the Delft University of 
Technology in the Netherlands. 
"As long as cloud service providers 
are not taking proactive steps 
to prevent these things, I think 
this trend will increase." 

As well as basic online storage, 
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firms such as Amazon, which 
provides the largest cloud service, 
also offer virtual computing. This 
allows people to rent as many 
"virtual computers" as they need. 

Now Cl ark and colleagues have 
investigated how the cloud could 
be used to build a botnet, a network 
of infected computers under an 
attacker's control. Traditional 
botnets are built over time 
by taking control of ordinary 
people's computers without their 
knowledge, but a cloud botnet-
or botcloud - can be put together 
in a couple of minutes just by 
purchasing space in the cloud with 
stolen credit card details. "It makes 
deployment much faster," says 
Clark, who presented his findings 
at the CLOSER cloud computing 
conference in Noordwijkerhout, 
the Netherlands, last month. 
"You don't have to wait months 
for millions of machines around 

Cloudy, with a chance of fraud 

the world to get infected." 
To find out just how easy it 

is to construct a botcloud, Clark 
and colleagues hired 20 virtual 
computers from a leading cloud 
service provider for around €100 

and used them to carry out attacks 
on their own web server. They 
first attempted a distributed 
denial of service (DDoS) attack, 

"The botcloud's distributed 
denial of service attack 
brought the server down 
in just 10 seconds" 

which floods a target with massive 
amounts of traffic. The botcloud 
pumped out 2o,ooo page requests 
per second and brought the server 
down in just 10 seconds. 

Clark also built a larger botcloud 
and used it to simulate "click 
fraud" - clicking links in pay-per
click adverts in order to generate 

fraudulent revenue. Advertising 
companies normally stop this 
by tracking the internet protocol 
(lP) address of each individual 
computer and blocking one if it 
clicks a link too many times. The 
researchers circumvented this 
defence by setting up a botcloud 
of 1000 virtual computers, each 
with its own address. Neither 
botcloud attack was detected or 
shut down by the cloud provider. 

So are botclouds being used? 
There were certainly rumours 
that the recent attack on Sony's 
PlayStation Network was carried 
out via Amazon servers rented 
using stolen credit cards, but 
these have not been substantiated. 
"We have seen spam coming from 
some of these environments, 
but not on a massive scale," says 
Paul Wood, a senior analyst at 
Syrnantec.cloud, which provides 
cloud-based security services. He 
says that it is even possible for a 
virtual computer in the cloud to 
become infected by an ordinary 
botnet, because cloud users don't 
normally run anti-virus software. 

Thomas Roth, a security 
researcher in Cologne, Germany, 
who recently showed how to use 
Amazon's servers to crack Wi-Fi 
passwords, agrees the lack of 
anti-virus protection in the cloud 
is a problem. "I think that Amazon 
should provide infrastructure for 
doing vulnerability assessments 
and virus scans," he says. 

"Amazon Web Services 
employs a number of mitigation 
techniques, both manual and 
automated, to prevent the misuse 
of the services," Amazon told New 
Scientist. "We have automatic 
systems in place that detect and 
block many attacks before they 
leave our infrastructure." 

But Wood warns that attacks 
from the cloud could easily take 
off in countries with more lax 
web policing. "It's only a matter of 
time before a Russian or Chinese 
equivalent of Amazon offers 
similar services," agrees Clark. 
"You put malicious or illegal 
software there, it doesn't matter, 
they will never take you oftline." • 
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Say cheese! Taking photos 
with a wave of the hand 
TAKING a photo using a camera timer 

is fraught with problems - not least 

making sure you are all in shot before 

the timer runs out. Gesture recognition 

algorithms could solve this, by 

allowing people to control a camera 

remotely, using only a wave of a hand. 

Shaowe Chu at the University of 

Tsukuba in japan has developed a 

digital camera whose software lets 

the photographer pan or tilt the 

frame before taking the shot. 

The system only works w ith 

cameras equipped w ith viewfinders 

that can be flipped round to face the 

front, or those that have a viewfinder 

on the front and the back. This lets 

the user see the frame and control 

virtual buttons that appear on screen 

by moving their hand over where 

they appear in the frame. 

One, which Chu calls the "hover 

button", operates the shutter. When 

a hand within the viewfinder's frame 

points a finger at this floating icon 

and stays on it for 1 second, the 

camera initiates a short countdown 

sequence before the shot is taken. 

Panning and tilting is achieved by 

sliding a finger up and down, left and 

right, over a cross-hair icon displayed 

on the viewfinder's screen, which 

is picked up and acted on by an 

algorithm that detects movement. 

The system, due to be presented 

injuly atthe Human-Computer 

Interaction conference in Orlando, 

Florida, is sti ll just a prototype and 

so uses a motorised digital camera 

to pan and tilt, butthis would be 

easy to achieve digitally on a simpler 

camera, Chu says. The camera spots 

hands using an algorithm that 

detects skin tone, w ith fingers 

identified by a separate algorithm 

that analyses shape. 

lt's a novel application for hand 

gesture recognition, says Chris 

Melhuish of the computer vision 

group at the University of Bristol, UK. 

But, he adds, "things like changing 

"The shutter is controlled 
by a 'hover button', which 
the user points at with one 
finger for a second" 

light levels can make it extremely 

difficult for a single camera system to 

be reliable". Chu admits that lighting 

conditions have an effect, and says 

the system works best indoors. 

The other problem is that Chu only 

tested the camera from a distance of 

2 metres. Any further away and it 

might become difficult to see what's 

going on in the viewfinder. To get 

round this, he is working on a feature 

that would activate the shutter 

with a head nod from any distance, 

allowing those all-important group 

shots. Duncan Graham-Rowe • 

Smile for the timer 
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INSIGHT 

You want to sue us over a 
patent? See you in court 
SMARTPHONE users, listen up: 
your precious apps are being held to 
ransom. A war brewing in the US 
over patents threatens to stif le the 
development of new apps for some of 
the planet's most popular cellphones 
and kill off the small technology 
businesses that make them. But the 
app industry isn't about to give in 
without a f ight. 

At the centre of this battle is the 
firm Lodsys, which holds four patents 
for software inventions that let 
consumers use apps to buy things 
online, or are used in online polling 
systems. In May, Lodsys f iled lawsuits 
against seven small software 
development fi rms, cla iming the apps 
they create to run on Apple's iOS and 
Google's Android mobile operat ing 
systems infringe t heir patents. 

This isn't your typical tech-company 
legal squabble. Lodsys didn't even 
invent the technology it holds the 
patents for - an independent inventor 
called Daniel Abelow did. In fact al l 
Lodsys does is sit on the patents it 
owns and demand payment whenever 

a developer invents an a pp that may 
have used an Abelow process. 

The tech industry has dubbed this 
pract ice "patent troll ing". The tactic 
tends to work well with rich tech fi rms 
like Google, Apple and Microsoft which 
can afford to pay the relatively small 
licensing fees that f irms like Lodsys 
demand for use of their patents. 

Secret messages can be 
hidden in a Google search 
THE peculiar list of search options 
t hat Google suggests as you type in a 
query could be hijacked to let people 
communicate secretly. 

So says Wojciech Mazurczyk at the 
Warsaw University of Technology in 
Poland, who specialises in 
steganography- the art of hiding 
messages in plain sight. 

Mazurczyk and his team dream up 
new ways in which spies or terrorists 
might try to communicate undetected, 
allowing security agencies to develop 
ways of eavesdropping on them. To 
avoid arousing suspicion, the method 
used must be as commonplace as 
possible, and what could be more 
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ordinary than seeing someone 
googling in a cyber cafe? lt wouldn't 
warrant a second glance, Mazurczyk 
told a security conference in Prague, 
Czech Republic, last month. 

So the team turned to Google 
Suggest to see if it could hide 
messages. Google Suggest works by 
listing up to 10 suggestions each time 
a letter is added to a search term, based 
on the most popular searches made by 

other Google users that begin with the 
same letters. The words offered 
change as each new letter is added. 

Some of the options that appear 
as your search term takes shape 
can often seem quite strange: 

But Apple's wildly profitable App 
Store and Google's thriving counterpart 
Marketplace, rely on small developers 
to build smartphone apps. Without 
them, the f irms would lose a lot of 
money as they get a cut of each sale, 
plus millions of iPhone and Android 
phone users would be deprived of 
their apps. 

Trolls may soon lose the upper hand. 
Apple stepped into the fray last week, 

The days of patent "trolls" holding 
big tech to ransom may be over 

asking a court in the Eastern District of 
Texas, where Lodsys has brought its 
claims, to be allowed to intervene. That 
may be enough to get Lodsys to back 
down. But the legal district is known 
for decisions that favour the "trolls" 
and the company is nominally based 
there, even though its only registered 
employee works in Chicago. 

Anotherfirm, ForeSee Results, 
which makes polling-form software 
for the i nternet is taking things even 
further. The company asked a federal 
court in Chicago last week to say that 
all four Lodsys patents are invalid. 

Michael Wokasch, an intellectual 
property lawyer at Quarles & Brady in 
Madison, Wisconsin, said: 'What 
ForeSee Results is doing is essent ial ly 
entering into patent lit igation.lt has 
the same potential costs as you might 
expect with one huge advantage: it's 
not in east Texas." 

This is not an isolated case. 
A company called Macro Solve is 
notorious in the industry for churning 
out suits similar to Lodsys's. lt has now 
targeted not only Apple but Blackberry 
and Android developers. 

~ So far, no one has taken on 
~ 

~ MacroSolve, but if ForeSee is 
tx 
~ successful the trolls' days could be 
u. 

~ numbered. joel Shurkin • 

"runescape", "rotten tomatoes" and words in English to make sure they 
"rock and chips" for "r'', "ro" and "roe" do not appear too outlandish. 
in "rocket", for instance. This is the key The receiver types in a random 
to how Mazurczyk's team adds its own search term and notes down the 
search suggestions to t he list to additional word in each suggestion. 
encode secret messages. 

To do this, the team infects a 
target computer with malware called 
StegSuggest. This intercepts the 
Google Suggest lists exchanged 

"Malware can intercept the 
list of Google Suggest 
search terms and add an 
extra word to each one" 

between Google and the infected 
computer, and adds a different 
word to the end of each of the 
10 suggestions in the list on that 
particular machine. The added words 
are chosen f rom the 4000 most used 

These 10 extra words are then 
looked up in a "codebook" shared by 
receiver and sender that contains all 
4000 words, which gives each word 
a 10-bit binary number. The numbers 
are linked together into a chain which 
is converted into text using a separate 
program on the receiver's home PC, 
revealing the hidden message. 

However, Ross Anderson, a 
cryptography and security specialist 
at the University of Cambridge, 
thinks there is enough traffic 
between sender and receiver to alert 
authorities that something suspicious 
is afoot- t hereby undermining the 

process. Paul Marks • 
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OPINION 

I I 

n ....,raise o ewe1r~ 

Scientists who search for obscure or supposedly extinct creatures are not 
getting the respect and recognition they deserve, says William Laurance 

LAST December an 8-second 
amateur video went viral. Shot 
in remote northern Tasmania, 
the blurry footage featured a 
long-tailed mammal trotting 
across a meadow with an oddly 
stilted gait. According to the film· 
maker, Murray McAllister, the 
animal was a Tasmanian tiger. 

The Tasmanian t iger, or 
thylacine, is a wolf-sized marsupial 
predator that has been presumed 
extinct since the last known 
specimen died in Hobart zoo 
in 1936. Yet despite its apparent 
demise, reports ofTassie tigers 
refuse to die. Hundreds of 
sightings, many from seemingly 
credible observers, have been 
recorded, both in Tasmania and 
on the mainland. 

When I saw the video there 
was something vaguely familiar 
about it. Then it hit me: the 
animal moved like a red fox. 
I'd raised a fox as a boy in the 
western US, and they have a 
peculiar way of trotting. Soon, 
others were saying the same 
thing. Then a faecal sample 
McAllister collected was analysed 
for its DNA: it was a red fox. 

McA!lister has been searching 
for the Tasmanian tiger since 
1998. Though he might not 
describe himself as such, he 
is a cryptobiologist, a chaser 
of mythical, mysterious or 
supposedly extinct species. 
Cryptobiologists are a diverse 
lot, ranging from conventional 
scientists to eccentrics far from 
the mainstream. All share a 
dream of discovering elusive or 
unknown creatures unrecognised 
by conventional science - and 
with it their share of instant fame. 
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Everyone knows about fabled 
creatures like Nessie and Bigfoot, 
but cryptobiologists actually 
chase a far larger menagerie 
of exotic beasts which they 
collectively term" cryptids". 
Some, like the Tasmanian tiger, 
clearly once existed. Others, 
such as giant vampire bats, 
conceivably might exist, having 
somehow escaped the attentions 
of conventional scientists. The 
third category, oddities such as 
the Jersey devil and the mothman, 
are strictly on the fringes. 

The more credible side of the 
cryptobiology crowd can be a 
pretty serious lot. Some, such as 
tropical ecologist David Bickford 
of the National University of 

• ----

--- -- - -- --- -- --- ---

--

Singapore and Aaron Bauer, 
an evolutionary biologist and 
herpetologist at Villanova 
University in Pennsylvania, are 
respected mainstream scientists. 
Bickford has discovered a number 
of previously unknown species, 
including a bizarre lungless frog 
that lives only beneath waterfalls 
in Borneo. 

The most committed 
cryptobiologists spend big sums 
of their own money to finance 
their quests. Being outside the 
realm of traditional science, 

"The search captivates 
people. We want to believe 
there is more out there 
than we already know" 

they don't usually have a choice. 
For example, the late Grover 
Krantz, a physical anthropologist 
at Washington State University, 
invested around Sso,ooo for a 
light aircraft, infrared heat 
detector and other expensive 
gear in a decades-long search for 
Bigfoot in the Pacific Northwest. 

But for mainstream scientists, 
being a cryptobiologist isn't easy. 
Some have paid for their efforts 
in more than money. Roy Mackal, 
a dedicated chaser ofNessie and 
mokele·mbembe, an aquatic 
dinosaur that supposedly lives in 
the Congo basin, was booted out 
of the biology department at the 
University of Chicago; few if any 
dispute that his cryptid·seeking 
was the chief cause. Others endure 
sneers from their colleagues, 
a loss of credibility and even 
academic isolation. 

Why tolerate such treatment? 
"The search for the fringe and 
fanciful captivates many people," 
says Mike Trenerry, a biologist 
with the Queensland Department 
of Environment and Resource 
Management who uses automatic 
cameras to search for rare beasts. 
"We want to believe there is more 
out there than what we already 
know about." 

And the truth, of course, is 
that even in the 21st century, 
the natural world is still 
brimming with mystery. Tropical 
biologists commonly find that 
half or more of the insect species 
they capture in the rainforest 
canopy are new to science. 
Undiscovered fish and other 
species are frequently found in 
the deep sea. Up to half of all the 
plant species in the Amazon are 
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still scientifically undocumented. 
Not all of the new discoveries 

are small or obscure. The Mindoro 
fruit bat, discovered in the 
Philippines in 2007, has at-metre 
wingspan. The same year saw 
the discovery of a venomous 
snake in Australia and a large 
electric ray in South Africa. 

And despite the misfire of the 
recent Tasmanian tiger video, 
there are many Lazarus species 
that have been rediscovered after 
having been presumed extinct. 
Until1951, the Bermuda petrel 
had not been seen by scientists 
for 330 years. The Javan elephant, 
okapi, coelacanth, mountain 
pygmy possum, venomous Cuban 
solenodon and giant terror skink 
were also erroneously consigned 
to oblivion. The Laotian rock rat, 
discovered in 1996, is now the sole 
known representative of a rodent 
family that was thought to have 
vanished 11 million years ago. 
The Wollemi pine - the only 
known survivor of a zoo-million
year-old plant family - was 
discovered in 1994 just a stone's 
throw from Sydney, Australia. 

It is the Lazarus species, 
perhaps more than any other 
cryptid group, that most inspire 
cryptobiologists. They give them 
hope by revealing that nature is 
still very much shrouded in 
uncertainty. From the coelacanth 
to the mountain pygmy possum, 
Cuban solenodon and giant terror 
skink, even dramatic species are 
sometimes wrongly presumed to 
have vanished. 

So we should celebrate the 
intrepid efforts of cryptobiologists. 
Yes, they chase bizarre creatures 
and flit around the fringes of 
conventional science, but we 
ought to appreciate their 
adventurous spirit rather 
than be disdainful. • 

William Laurance is a distinguished 
professor and Australian Laureate at 
james Cook University in Cairns, 
Australia. He also holds the Prince 
Bernhard Chair in International Nature 
Conservation at the University of 
Utrecht the Netherlands 

One minute with ... 

Alan White 
Why is being male so bad for your health? We ask a man who 
knows the reasons and wants to turn the gender bias around 

Does gender make a difference when it 

comes to health? 
Yes. There are huge disparities. Around 630,000 
men die between the ages of 15 and 64 in Europe, 
compared with 300,000 women in the same age 
group. We have looked at data from across Europe 
and found that men die prematurely from nearly 
every condition that should affect men and 
women equally: heart disease, cancer, pneumonia, 
type 2 diabetes. The list goes on. The trends are 
the same in the US too. 

Why are men so much more unhealthy 

than women? 
There are an awful lot of reasons. Men's lifestyle 
is problematic: they smoke and drink more than 
women, and eat less healthily. And how men 
respond to worsening social conditions and 
unemployment is a majorfactor. For example, 
they are more likely to commit suicide. 

Isn't it simply a biological fact that women 

live longer than men? 
I think it is because people make this assumption 
that no one has really stood back and questioned 
why so many young men die. it is not inevitable. 
Yes, there are some physiological reasons why men 
are more vulnerable to certain diseases, but we 
have found such massive differences in the health 
of men compared with women across Europe, that 
we have to recognise that the vast majority of 
premature deaths in men can be prevented. 

You think that we should look at men and 
women differently when it comes to health, 
but surely an illness is an illness? 
When we are ill, how we respond is greatly 
influenced by our gender. From birth there are 
different socialisation processes at play that 
influence how boys and girls grow up. This 
affects risk-taking, knowledge offood and health, 
perceptions of weight mental and sexual health. 
The way men and women use health services, the 
way health services treat us, working practices ... 
all a re gender -biased and have a great influence 
on the way we manage our health and well-being. 

PROFILE 
Alan White is professor of men's health at 
Leeds Metropolitan University, UK. and lead 
author of The State of Men's Health in Europe, 
published in July. See a summary at bit.ly/9pKljt 

The higher male death rates for diseases that 
should affect men and women equally means that 
no disease should be considered gender neutral. 

What can be done to turn this around? 
Take mental health. We need to reach out to men 
in a different way. When men find t hings difficult 
they often retreat get more irritable, smoke and 
drink more. They don't see this as a sign of mental 
health issues. They see it as just being "male". 

We also need to set up services that men ea n 
actually use. In Europe, men are more likely to be 
unavailable during the t imes most health clinics 
operate. We need more initiat ives like the one in 
the UK run by Newcastle United football club, 
which puts on badminton classes at midnight for 
taxi-drivers and restaurant workers. 

Are you a good example of a healthy man? 

I try to keep my weight down, and I don't 
smoke or drink much, which makes a big 
difference. But don't look at me for a healthy 
work-l ife balance -I am a workaholic. 
Interview by jessica Griggs 

18 June 20111 NewScientist 131 



OPINION THE BIG IDEA 

owe nee'"""' 
ci izen me""""icine? 
Adverse drug reactions to prescription medicines cost 
bi llions to treat and kil l over a million people globally, yet 
professionals are unwilling to listen to the real experts 
-patients. Janet Krska and Tony A very think we must 
find out fast if everyday knowledge really can save lives 

YOU are a doctor somewhere in the western 
world. During surgery hours, a patient 
complains of a strange reaction to a medicine. 
It's like an electric shock, he says, like dropping 
out of an aircraft - it takes your breath away. 

No sooner have you reassured patient X, 
told him to continue taking the medicine, 
and made a new appointment, than patient 
Y is recounting her story. "I took a capsule 
and I was talking to a friend on the phone 
and within half an hour my tongue started to 
swell. I had to ring off... I couldn't speak. .. I had 
mucous streaming out of my nose and my 
mouth ... it was awful. I felt sick and broke out 
into a rash which itched and felt hot:' 

Later, you ponder these odd symptoms, or 
as professionals call them, suspected Adverse 
Drug Reactions. You won't find these ADRs in 
any textbooks, but you are not a doctor who 
sets much store by patient accounts of bad 
reactions to their medicines anyway. 

You are, however, very aware your patients 
may stop taking the drugs, which could make 
matters worse. What to do? After all, a big part 
of your job is to walk the tightrope between 
the healing and the harm of our modern 
pharmacopeia. But it all takes time. 

Had you had time to keep up with your 
reading, you might have noticed in the UK's 
Royal Society of Medicine's journal a paper 
showing 557,978 ADR-associated admissions 
to hospital - up by 76.8 per cent over the 
decade from 1999 to 2008. ADRs, said the 
society, have a major impact on public health. 

Just days ago, too, The Lancet ran a letter 
from top researchers and doctors to the UK's 
prime minister and health secretary, stating: 
"[ ADRs] have reached epidemic proportions ... 
increasing at twice the rate of prescriptions. 
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[In 2008 the] European Commission 
estimated adverse reactions kill197,000 EU 
citizens annually, at a cost of f.79 billion." 

When you next see your patients, you try to 
reassure them. Had you believed in their 
symptoms, you would have reported them to 
the authorities. In the UK that is the Medicines 
and Healthcare products Regulatory Agency 
(MHRA), a government agency responsible for 
ensuring medicines and medical devices work 
and are acceptably safe. Similar systems work 
across the European Union. And if you were a 
doctor in one of the 46 countries with a patient 
reporting system, you might have suggested 
your patients submit their own reports. 

Once a report reaches one of these bodies, 
it is electronically recorded so safety issues 
can be detected and action taken to update 
both the patient information leaflet (PIL), 
legally required for medicines in the EU, and 
the summary of product characteristics (SPC), 
which gives more details of the medicine, 
including what it is licensed for. Depending 
on the severity of the problem, manufacturers 
may decide to withdraw or modify their drugs, 
or reflect the drug reactions in SPCs and PILs. 

While many ADRs are identified during 
clinical trials before drugs reach the market, 
many others depend on pharmacovigilance 
systems - in which our fictional doctor is not 
playing a full part. The reports made to our 
doctor are about real drugs, based on real 
patients' stories cited in our recent evaluation 
of patients' reports of ADRs using the UK 
Yellow Card system. 

Yellow Card reporting was set up in 1964 
in the wake of the thalidomide disaster. From 
the start, it was seriously underused because 
patients were felt to be unreliable sources of 

information - and few felt the pharmaceutical 
industry needed challenging. 

Direct patient reporting was first considered 
in the UK after benoxaprofen, a non-steroidal 
anti-inflammatory, was withdrawn in 1983. 
Sixty-one people, mostly elderly, died and 
3500 adverse drug reports were received by 
the Committee on Safety of Medicines. But it 
was rejected in favour of encouraging patients 
to consult their doctors in the hope that these 
professionals would report more ADRs. The 
levels failed to increase significantly. 

PROFILE 
janet Krska is professor of pharmacy practice at 
Liverpool John Moores University, UK. Tony A very is 
a GP and professor of primary healthcare at the 
University of Nottingham. UK. Their research on 
patient ADR reporting features at a conference in 
London on 24 June, more at: primm.eu.com 
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Support for patient reporting grew slowly. 
There was scepticism and speculation that it 
was merely a sop to consumer pressure. But by 
October 2005, patients or their representatives 
were finally allowed to add their voices to 
those of professionals, and use Yellow Cards to 
report ADRs by post, telephone or the internet. 

Five years on, ADRs are still seriously under
reported by doctors and health professionals. 
It is estimated that over 90 per cent of ADRs 
are not reported by doctors and health 
professionals, so it is helpful that patients can 
boost the number of reports. After a slow start, 
patient reporting has gathered momentum. 
Between 2005 and 2009 the MHRA received 
to,ooo patient reports compared with 56,ooo 
from healthcare professionals. 

Our research involved studying patient 
reports and asking what patients thought of 
the process. We compared patient reports with 
those of health professionals. Five years into 

Few patients know they can report reactions 
to a medicine w ithout f irst telling a doct or 

the UK system, we think that our findings 
should worry regulators everywhere. 

First, few people (doctors or patients) know 
that direct patient reporting actually exists. 
Some who do know are ambivalent about its 
value, which means important information 
that could save lives is not taken seriously. 
For example, patients tended to record more 
suspected ADRs per report, more suspect 
drugs, and used more, often very emotive, 
words to describe their experiences than 
health professionals. Even so, similar 
proportions of reports from both groups 
contained at least one reaction that the MHRA 
considered" serious". And 44.8 per cent of 
patient reports indicated that a suspected 
ADR was bad enough to affect everyday life. 

Withdrawal symptoms also loomed large. 

One patient wrote:" ... the effect wrecked my 
life, my body, my mind. I have been unable to 
work for 18 months ... Personality change is the 
most unbearable efl'ect - aggression, 
irritability, depersonalised feelings. The 
information on the PIL was not adequate ... " 

Equally important were the "signals", new 
information on possible causal relationships 
between an ADR and a drug. It turned out that 
patients were as likely as health professionals 
to note reactions not already listed, so they 
were a potential source of extra information. 

Patients also explained how they set about 
identifying a suspected A DR. Roughly 75 per 
cent said there was an association in time- in 
other words, they took a medicine and shortly 

"We need to know fast how 
important patient reporting 
is in improving drug safety' 

afterwards something happened, sometimes 
reliably, over and over again. Others said 
health professionals had told them their 
symptoms were associated with the suspect 
drug, while others found data from the PIL, 
or other sources, including the intern et. 

The fact that patients are trying to evaluate 
their experience and match it with external 
evidence is important and should help allay 

ii! the fears of those who feel patients are not up 
~ to the job of accurately identifying ADRs. 
a. 3 As for the future of patient reporting, the 
§ scale of ignorance is a big problem. Only 
-' 
2 8.5 per cent of2ooo people we surveyed had 
~ heard of it. Almost half of those who sent in 

a Yellow Card learned about the scheme from 
pharmacies rather than from doctors or other 
healthcare professionals. 

Patients felt this lack of awareness typified 
the ambivalence and dismissiveness that had 
dogged the system from the start. Some said 
successful reporting needs to be independent 
of professionals to ensure patients are heard 
accurately - or at all. As one wrote: "I feel if I 
told my doctor about my side effect, he would 
belittle it ... I would feel I was making too much 
fuss, whereas my experience was not wrong ... 
I feel scared of my [doctor's ]response." 

ADRs are such a problem that if patient 
reporting has a big role to play in improving 
medicine safety, we need to know fast. We 
need to explore how much notice regulators 
take of patient reporting, the best way to 
use patient reports, whether patients and 
regulators see the same ADR as equally 
serious - and what would happen after a 
big campaign to publicise reporting. • 
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OPINION LETTERS 

Bicycle zoo 
From Duncan Stone 
In Michael Brooks's "Easy rider" 
(28 May, p 44) he wrote, "it is clear 
that a near-perfect [bicycle] design 
evolved decades ago". 

Evolution as a metaphor is 
perhaps a little off, given that 
marketing, new materials and the 
restrictive rules of international 
cycling have exerted powerful 
"non-evolutionary" effects on 
the design process. 

Even so, surely the path of 
this "evolution" has not been 
towards a single "near-perfect" 
design but, through a process 
more like speciation, into many 
different bike designs: cargo, 
folding, mountain, touring, 
recumbent, recumbent trike, 
Christiania trike and front-wheel
drive recumbent. 

These are not tweaked road 
bikes, and road bikes are no more 
perfect than they are, any more 
than there is the "right" kind of 
Galapagos finch. 

Even when speed is the key, 
recumbent bikes are faster due to 
lower air resistance. Indeed, as I 
ride my recumbent with its 
aerodynamic and comfort 

advantages, I tend to view 
traditional road bikes as being 
pretty imperfect. 
Drumnadrochit, Highland, UK 

--------------------------------------------------
From ferry Cain 

Your feature stated that bike 
riders" seem to rely on a mix of 
feedback controls from various 
inputs" and "most of the control is 
done by turning the handlebars". 

Perhaps the experts involved 
made the same discovery as me 
and my teenage pals in the 1930s: 
that crashing was inevitable 
if we crossed our arms on the 
handlebars, in other words, put 
the right hand on the left grip 
and vice versa. 

Wagers were laid, but 
universally scraped elbows and 

Enigma Number1651 

Four -digit numbers 
RICHARD ENGLAND 
I have found a 3-digit perfect square, a 3-digit perfect cube and a 4-digit 
triangular number that between them use 10 different digits, with no 
leading zero. (Triangular numbers are those that fit the formula n(n+ 1)/2, 
like 1, 3, 6, 10, 15.) 

I have also found a 3-digit perfect square, a 3-digit triangular number 
and a 4-digit perfect cube that between them use 10 different digits, with 
no leading zero. 

What are my two 4-dig it numbers? 

WIN £15 will be awarded to the sender of the first correct 
answer opened on Wednesday 20 July. The Editor's decision is final. 
Please send entries to Enigma 1651, New Scientist, La con House, 
84 Theobald's Road, London WClX 8NS, or to enigma@newscientist.com 
(please include your postal address). 
Answer to 1645 Neighbourhood watch: the house number is 32 
The winner Alan Beasley of Leominster, Herefordshire, UK 
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knees precluded payment. 
Try it on grass if you insist 

on verification. 
West Lafayette, Indiana, US 

Calming effect 
From Dave Willis 
Ocean engineering authority 
Chiang Mei, quoted in the story 
"Wave dismantler could shield 
coasts" (4 June, p 14), has been the 
voice of breakwater reason since 
at least 1978, when he predicted 
the failure of the huge breakwater 
in Sines, Portugal. 

Wave-modifying theories, such 
as the invisibility cloak principle, 
can be adapted to water waves, 
but rarely where they dissipate 
or convert their energy- near 
the shoreline, for example. As 
Mei points out, numerical and 
physical modelling may prove 
this concept without proving its 
feasibility for a breakwater. 

All" clever" wave absorbers have 
anchoring problems at full scale. 
The absorbed or converted energy 
from a wave must be resisted by 
forces on the foundation and 
anchorage of the system. These 
forces are small in the lab, but rise 
as the cube oflength scale: that is, 
for a model scale of 1:10, the 
anchoring force scale is 1 :woo; 
a kilogram in the model 
corresponds to a tonne full scale. 
That is why coastal engineers 
specify massive rubble-mound or 
caisson breakwaters. 

As forts unamis, they are long, 
long waves, whose wavelength is 
usually several kilometres. To 
provide effective protection, the 
cylinder array described in the 
story would need to project at 
least a wavelength offshore. 

The mathematician proposes 
and the coastal engineer disposes. 
Ottawa, Canada 

Fired up 
From Kart Lehmann 

I read with concern the story on 
energy-related carbon dioxide 

emissions hitting a record high 
last year (4 June, p 6). It looks like 
Germany has just decided to focus 
on burning more coal and gas for 
political reasons. Opportunists 
such as the German chancellor 
Angela Merkel keep repeating 
words like "renewable" to disguise 
the reality, and gullible voters 
swallow it. 

It is time to realise the fossil 
fuel industry has won. All 
recoverable coal and oil is going 
to be burned. We need to start 
mitigating the effects of climate 
change now, before it's too late. 

Top priorities should be the 
creation of migratory corridors 
between wildlife refuges, assisted 
migration of threatened 
ecosystems where that isn't 
possible and creation of 
doomsday vaults for seeds, 
embryos and tissue samples. 

At least that will give our 
descendants a chance to partly 
restore the planet, should they 
survive the bottleneck. 
Taos, New Mexico, US 

Mutual benefit 
From Angus Martin 
Pat Shipman's concept of the 
domestication of animals by 
humans (28 May, p 32) overlooks 
the fact that it would certainly 
have been a two-way street. 

Wolves, for instance, were not 
passive agents upon whom 
domestication was imposed. 
They launched themselves on 
this pathway because, being 
opportunistic omnivores, they 
recognised the activities of 
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humans as providing a niche 
worth exploiting. 

Wolves/dogs and humans 
domesticated each other. 
Camberwel/, Victoria, Australia 

Baby's blank 
From Michael Laycock 
I read Kirsten Weir's article on 
childhood memory (30 April, p 42) 
with interest. 

It is not hard to understand why 
"most people remember nothing 
from before the age of 2 or 3". 
Most things that happen to a baby 
are not individually memorable. 
Being bathed, fed, changed and 
put to bed belong to short-term 
memory; each day's memories 
are overlaid by repetition and 
each new attainment is soon 
taken for granted. 

Also, children are not expected 
to remember what went before. 
Most events memorable to adults 
are incomprehensible to a baby. 

Finally, a 1-year-old has no 
calendar, no concept of years 
or months, and therefore no 
framework in which to fix 
memones. 
Harrogate, North Yorkshire, UK 

No, sunshine 
From Clive Semmens 
In his letter, Michael Phillips 
suggested a solar furnace could 
focus sunlight into a beam to 
power a plasma-engined rocket 
(28 May, p 31). 

Unfortunately, solar furnaces 
cannot focus sunlight into a 
beam, they focus it into an image 
of the sun at a single focal 
distance. The sun subtends an 
angle of 0.5 degrees at the Earth, 
and the focused image subtends 
the same angle. 

The rocket would rapidly reach 
a height where the diverging 
"beam" was much larger than it. 
This is why you need lasers: the 
beam remains narrow over a 
much greater distance. 
Ely, Cambridgeshire, UK 

Still steaming 
From A/ex Dow 
The continued use of a stylised 
steam train on road signs warning 
of a rail crossing is not quite as 
anachronistic as Feedback would 
have us believe (14 May). 

The reality is that there has 
not been a single year, let alone a 
decade, in which there has been 
no steam traction running on 
British main lines. 
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Clearly, the steam loco outline 
has been retained as it is instantly 
recognisable. Images of most 
otherforms of rail traction would, 
unfortunately, look like buses. 
Cowdenbeath, Fife, UK 

Go with the grain 
From Philip Stewart 
K. T. van Santen writes that both 
tomatoes and trees have short
term carbon cycles, but goes 
astray in conflating the two 
(4 June, p 35). Almost every carbon 
atom in a tomato plant and its 
fruit will be oxidised within a 
year. Trees continue to withdraw 
carbon from the atmosphere for 
as long as they are growing, which 
may be many decades. 

Carbon fixed in wood may 
remain out of circulation for 
centuries in objects such as 
buildings, furniture and books. 
We should maximise this form 
of carbon capture and storage 
by reforesting large areas, 
substituting forest products for 
energy-intensive materials, and 
by reusing and recycling them. 
Oxford, UK 

jungle law 
From !an Watson 
Fred Pearce questions the Borlaug 
hypothesis (5 February, p 26), that 
agricultural intensification could 
save rainforests from further 
destruction to create farmland. 

We cannot rely on farmers at 
the borders of our diminishing 
rainforests to voluntarily 
maintain the status quo. 

Rich countries and the UN will 
have to motivate governments 
that control rainforests to 
legislate to stop farmers, loggers 
and others from damaging the 
remaining areas. Rangers will 
be needed to enforce this. 

The world benefits from 
rainforests. It is reasonable for 
rich countries to pay for the 
protection of an asset which is 
vital for a sustainable future. 
Glasgow, UK 

Vacuum row 
From Ju/ian Gold 
Ernest Lucas sells science 
short when he suggests that 
philosophers or theologians will 
be able to tell us the origin of the 
quantum vacuum (4June, p 34). 

Suppose that science could not 
answer this question. Does that 
mean we can simply make up 
an answer and insist it is so? 
That is what theology is, after 
all. In what sense is that an 
"intellectual discipline"? 

The theologians' answer will, of 
course, be "God did it". But why is 
there a God rather than nothing? 
Like petulant teenagers, the only 
answer they will provide is: 
"There just is, right?" 
Cambridge, UK 

CC all readers 
From Peter Golding 

On the use of words in meanings 
different from the original 
(Feedback, 28 May), it is worth 
correcting the "typist's" mistaken 
belief that cc stands for carbon 

copy, as its use pre-dates this. 
It is the Latin duplication of the 

initial letter of a noun to indicate 
plurality. The Latin eo pia was, in 
medieval use, an extra copy of a 
land tenure document, and cc 
indicates more than one, as in LLB 
(Bachelor ofLaws) and pp (pages). 
Tring, Hertfordshire, UK 

Bad for bats? 
From Gerald Legg, Booth Museum 
of Natural H istory 
Pity bats and other cave-dwelling 
animals if sound waves are 
blasted into caves in order to 
map them (4 June, p 26). Marine 
mammals are having a hard time 
with noise pollution in the oceans, 
particularly from the military; 
surely bats will fare little better 
with bangs in caves. 
Brighton, UK 

Grilled rat 
From Douglas Hendry 
Cedric Mims points out that 
rodents consume a considerable 
proportion of food crops (4 June, 
p 34). I don't know how much of 
the world food crisis is caused by 
the African cane rat, but I do 
know they are delicious when 
barbecued. They are big and 
meaty and very tasty. 

It's one way of getting even. 
Crowmarsh, Oxfordshire, UK 

For the record 
• In the "Mind readers" feature 
(28 May, p 40), Hans Berger's 

invention was the encephalograph. 

Letters should be sent to: 
Letters to the Editor, New Scientist 
84 Theobald's Road, London WClX 8NS 
Fax: +44 (0) 20 76111280 
Email: letters@newscient ist.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. 
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Our modern lives depend on a host of 
obscure materials- and supplies are 
running out, says james Mitchell Crow 

S YOU flick the light switch in your 
study, an eerie europium glow 
illuminates your tablet computer, 

idling on the desk. You unlock it, casually 
sweeping your finger across its indium-laced 
touchscreen. Within seconds, pulses of 
information are pinging along the erbium
paved highways of the internet. Some music to 
accompany your surfing? No sooner thought 
than the Beach Boys are wafting through the 
neodymium magnets of your state-of-the-art 
headphones. 

For many of us, such a scene is mundane 
reality. We rarely stop to think of the advances 
in materials that underlie our material 
advances. Yet almost all our personal 
gadgets and technological innovations have 
something in common: they rely on some 
extremely unfamiliar materials from the 
nether reaches of the periodic table. Even if 
you have never heard of the likes of hafnium, 
erbium or tantalum, chances are there is some 
not too far from where you are sitting. 

You could soon be hearing much more 
about them, too. Demand for many of these 
unsung elements is soaring, so much so that it 
could soon outstrip supply. That's partly down 
to our insatiable hunger for the latest 
gadgetry, but increasingly it is also being 
driven by the green-energy revolution. For 
every headphone or computer hard-drive that 

depends on the magnetic properties of 
neodymium or dysprosium, a wind turbine 
or motor for an electric car demands even 
more of the stuff. Similarly, the properties 
that make indium indispensable for every 
touchscreen make it a leading light in the 
next generation of solar cells. 

All that means we are heading for a crunch. 
In its Critical Materials Strategy, published in 
December last year, the US Department of 
Energy (DoE) assessed 14 elements of specific 
importance to clean-energy technologies. 
It identified six at" critical" risk of supply 
disruption within the next five years: indium, 
and five" rare earth" elements, europium, 
neodymium, terbium, yttrium and 
dysprosium. It rates a further three - cerium, 
lanthanum and tellurium - as "near-critical". 

What's the fuss? 
It's not that these elements aren't there: by 
and large they make up a few parts per billion 
of Earth's crust. "We just don't know where 
they are," says Murray Hitzman, an economic 
geologist at the Colorado School of Mines 
in Golden. Traditionally, these elements 
just haven't been worth that much to us. 
Such supplies are often isolated as 
by-products during the mining of materials 
already used in vast quantities, such as 

aluminium, zinc and copper. Copper 
mining, for example, has given us more than 
enough tellurium, a key component of next
generation solar cells, to cover our present 
needs - and made it artificially cheap. 

"People who are dealing with these 
new technologies look at the price of 
tellurium, say, and think, well, this isn't so 
expensive so what's the fuss?" says Robert 
Jaffe, a physicist at the Massachusetts Institute 
ofTechnology. He chaired a joint committee 
ofthe American Physical Society and the 
Materials Research Society on "Energy Critical 
Elements" that reported in February this year. 
The problem, as the report makes clear, is that 
the economics changes radically when 
demand for these materials outstrips what we 
can supply just by the by. "Then suddenly you 
have to think about mining these elements 
directly, as primary ores," says Jaffe. That 
raises the cost dramatically - presuming 
we even know where to dig. 

An element's price isn't the only 
problem. The rare earth group of elements, 
to which many of the most technologically 
critical belong, are generally found together 
in ores that also contain small amounts of 
radioactive elements such as thorium and 
uranium. In 1998, chemical processing of 
these ores was suspended at the only US mine 
for rare earth elements in Mountain Pass, 
California, due to environmental concerns 
associated with these radioactive 
contaminants. The mine is expected to 
reopen with improved safeguards later this 
year, but until then the world is dependent 
on China for nearly all its rare-earth supplies. 
Since 2005, China has been placing 
increasingly stringent limits on exports, 
citing demand from its own burgeoning 
manufacturing industries. 

That means politicians hoping to wean the 
west off its ruinous oil dependence are in for a 
nasty surprise: new and greener technologies 
are hardly a recipe for self-sufficiency. "There 
is no country that has sufficient resources of 
all these minerals to close off trade with the 
rest of the world," says Jaffe. 

So what can we do? Finding more readily 
available materials that perform the same 
technological tricks is unlikely, says Karl 
Gschneidner, a metallurgist at the DoE's Ames 
Laboratory in Iowa. Europium has been used 
to generate red light in televisions for almost 
so years, he says, while neodymium magnets 
have been around for 25. ''People have been 
looking ever since day one to replace these 
things, and nobody's done it yet." 

Others take heart from the success story > 
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of rhenium. This is probably the rarest 
naturally occurring element, with a 
concentration of just 0 -7 parts per billion in 
Earth's crust. Ten years ago, it was the critical 
ingredient in heat-resistant superalloys for 
gas-turbine engines in aircraft and industrial 
power generation. In 200 6, the principal 
m anufacturer General Electric spotted a 
crunch was looming and instigated both a 
recycling scheme to reclaim the elemen t from 
old turbines, and a research programme that 
developed rhenium-reduced and rhenium
free superalloys. 

No longer throwing these materials 
away is one obvious way of propping up 
supplies. "Tellurium ought to be regarded 
as more precious than gold - it is; it is rarer," 
says Jaffe. Yet in many cases less than 1 per 
cent of these technologically crit ical materials 
ends up being recycled, according to t he 
United Nations Environment Programme's 
latest report on metal recycling, published 
in May. 

Even if we were to dramatically improve 
this record, some basic geological research 
to find new sources of these elements is 
crucial- and needed fast. Technological 
concerns and necessary environmental and 
social safeguards mean it can take 15 years 
from the initial discovery of an ore deposit 
in t he developed world to its commercial 
exploitat ion, says Hitzman. 

Rhenium again shows how quickly the 
outlook can change. In 2009, miners at a 
copper m ine in Cloncurry, Queensland, 
Australia, discovered a huge, high-grade 
rhenium seam geologically unlike anything 
seen before. "It could saturate the world 
rhenium m arket for a number of years - and 
it was found by accident," says Hitzman. 

In the end, we should thank China for its 
decision to restrict exports of rare earths, 
says Jaffe, as it has brought the issue of 
technologically critical elements to our 
attention a decade earlier than would 
ot herwise have happened. Even so, weaning 
ourselves off these exotic substances will be 
an immense challenge - as our brief survey 
of some of these unsung yet indispensable 
elements shows. • 

james Mitchell Crow is a f reelance writer based in 

Melbourne, Australia 

Further reading: US Department of Energy. Critical 
Materials Strategy, bit.ly/eLFwuo. American Physical 

Society and Materials Research Society, Energy Critical 
Elements, bit.ly/e09QOT. US Geological Survey, 

Mineral Commodity Summaries, on.doi.gov/hzZqDO 
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NEODYMIUM 
Rare earth element 

ATOMIC NUMBER: 60 
USED IN: high-performance magnets 

DOE CRITICALITY RATING: critical 

Neodymium is the epitome of green, having been 

first harnessed to generate the light in green 

laser pointers. Fittingly, it has found a place at the 

heart of more than one green energy technology: 

in t he magnets that keep the motors of both wind 

turbines and electric cars turning. 

When mixed with iron and boron, neodymium 

makes magnets that are, w eight for weight, 

12 times stronger than conventional iron 

magnets. That's one reason your latest laptop is 

so compact and lightweight: the magnets allow 

finer control in the motors that spin the hard disc 

and the arm that w rites and reads data t o and 

f rom it, allowing much more information t o be 

stored in t he same area. 

These numerous uses make for a perfect storm 

threatening future supplies. In its Critical 

Materials Strategy, which assesses elements 

crucial for future green-energy technologies, the 

US Department of Energy estimates t hat wind 

turbines and electric cars could make up 40 per 

cent of neodymium demand in an already 

overstretched market. Together with increasing 

demand for the element in personal electronic 

devices, that makes f or a clear "critical" rating. 

ERBIUM 
Rare earth element 

ATOMIC NUMBER: 68 

USED IN: optical fibres 

CRITICALITV RATING: not rated 

Reading this article onl ine? Or keeping half an 

eye on your email while you read? If so you are 

probably doing it with erbium. 

Erbium is a crucial ingredient in the optical 

fibres used to transport l ight-encoded 

information around the world. These cables are 

remarkably good at keeping light bouncing along, 

easily outperforming a copper cable t ransporting 

an electrical signal. Even so, the light signal 

slowly fades as it racks up the kilometres, making 

amplification necessary. 

Excitable ions of erbium are just the ticket. 

Embedded every so often within short sections 

of the optical fibre wall, t hey are pushed into a 

high-energy state by irradiating them with a 

laser. Light signals coming in along the f ibre then 

stimulate the excited erbium ions to release their 

stored energy as more light of precisely the right 

wavelength, g iving the signals a boost. 

The good news is that while supplies of erbium 

are relatively tight, demand for optical fibres is 

not skyrocketing as it is f or other technologies. 

On current trends, this is one element we will 

continue t o be able to live with. 

''lt's not that these materials are 
not there - it's just t hat we don't 
know where they are" 

Materials guzzler: 

electric cars might not 

be so sustainable 



TELLURIUM 
Metalloid 

ATOMIC NUMBER: 52 
USED IN: solar cells 

CRITICALITY RATING: near-critical 

In 2009, solar cells made from thin films of 

cadmium telluride became the first to undercut 

bulky silicon panels in cost per watt of electricity 

generating capacity. That points to a cheaper 

future for solar power- perhaps. 

Both cadmium and tellurium are mining 

by-products- cadmium from zinc, and tellurium 

from copper. Cadmium's toxicity means it is in 

plentiful supply: zinc producers are obliged to 

remove it during refining, and it has precious few 

other uses. "The people who manufacture 

cadmium telluride photocells often say one of 

the best things you can do with cadmium is to put 

it between two sheets of glass and leave it there," 

says Robert jaffe, a physicist at the 

Massachusetts Institute of Technology. 

For tellurium, the situation is reversed. 

Because the global market for the element has 

been minute compared with that for copper

some $100 million against over $100 billion 

there has been little incentive to extract it. 

That will change as demand grows, but better 

extraction methods are expected to only double 

the supply, which will be nowhere near enough 

to cover the predicted demand if the new-style 

solar cells take off. The US DoE anticipates a 

supply shortfall by 2025. 

Clean green future? 

HAFNIUM 
Transition metal 

ATOMIC NUMBER: 72 

USED IN: computer chips 

CRITICALITV RATING: not rated 

Hafnium's peerless heat resistance has taken 

it to the moon and back as part of the alloy 

used in the nozzle of rocket thrusters fitted to 

the Apollo lunar module. Since 2007, though, 

it has also been found much closer to home, 

in the minuscule transistors of powerful 

computer chips. 

That's because hafnium oxide is a highly 

effective electrical insulator. Compared with 

silicon dioxide, which is conventionally used to 

switch transistors on and off. it is much less likely 

to let unwanted currents seep through. lt also 

switches 20 per cent faster, allowing more 

information to pass. This has enabled transistor 

size to shrink from 65 nanometres with silicon 

dioxide first to 45 nm and now to 32 nm. 

Such innovations keep our smartphones smart 

and small. And hafnium will probably not be the 

thing that slows that progress: despite its low 

profile, it is a relatively abundant element. 

Making up several parts per million of the Earth's 

crust it is distributed widely around the globe. 

In 2010 t he US Department of Energy assessed the risk of short-term supply 
disruption for 14 elements crucial to future green technology 
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TANTALUM 
Transition metal 

ATOMIC NUMBER: 73 
USED IN: Almost all handheld electronics 

CRITICALITV RATING: not rated 

Your smartphone or tablet computer is a veritable 

wonder of modern materials technology, with its 

touchscreen interface incorporating indium (page 

40), compact lithium-ion battery and tiny 

processors packed with nanoscale transistors 

(see hafnium, left). 

This also extends to its capacitors, the 

humble components that store energy and 

smooth power flow in electronic circuits. lt is 

thanks to two-faced tantalum that they remain 

so slimline.ln its pure form, this metal forms 

one of two conducting plates on which charge 

is stored. As an oxide, meanwhile, it makes a 

highly effective insulator, only a thin layer of 

which is needed to prevent leakage between 

the plates. As a bonus, the oxide is self-healing, 

rapidly reforming to plug any leak that lets 

current through. 

lt is fortunate, then, that the US Geological 

Survey believes that tantalum is in plentiful 

supply, with known deposits covering projected 

need.ln fact, during the recent global economic 

slowdown, several mines were temporarily shut 

down as demand dropped. > 
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TECHNETIUM 
Transition metal 

ATOMIC NUMBER: 43 

USED IN: medical imaging 

CRITICALITV RATING: not rated 

Technetium is exceedingly rare. Until1937, it was 

just a hole in the periodic table. When element 43 

was finally isolated, it was by the then-innovative 

expedient of synthesising it, rather than by 

digging it out of the ground. 

That is because technetium, though present 

within uranium ores in Earth's crust, quickly 

falls apart through radioactive decay. What 

frustrated early element hunters is a boon for 

medical imaging. One of the element's forms, the 

isomer technetium-99m, has a half-life of just 6 

hours - long enough for it to be injected into a 

patient and light up the body part of interest, but 

short enough to minimise radiation exposure. 

Globally, around 30 million medical procedures 

involving technetium are performed each year. 

But two new Canadian reactors which were to 

secure supplies of technetium and other medical 

isotopes have been mothballed. So it 
questionable whether these procedures can 

continue atthe same rate (New Scientist 16 

January 2010, p 30). For now, a handful of ageing 

reactors supplies the world's hospitals. 

Scarce rare earths 

INDIUM 
Post-transition metal 

ATOMIC NUMBER: 49 

USED IN: touchscreens, solar cells 

CRITICALITV RATING: critical 

We spend a lot of time looking at indium, yet 

rarely see it. The alloy indium tin oxide (ITO) 

possesses t he rare combination of being both 

electrically conductive and optically transparent. 

That makes it essential for flat screen displays 

and televisions, where it forms the see-through 

front electrode controlling each pixel. A layer of 

ITO on a smartphone's screen gives it touch

sensitive conductivity, enabling the device to 

detect taps, swipes and pinches. 

When mixed with other metals, indium loses 

its transparency and instead becomes a 

light-collector. Alongside cadmium telluride cells 

(see tellurium, page 39), solar cells made of 

copper, indium and selenium, sometimes with a 

sprinkle of gallium, are starting to challenge 

silicon's pre-eminence. 

The US DoE puts a "critical" alarm on supplies 

of indium for the next five years, but will reduce 

this to "near-critical" for the period 2015 to 2025 

as we get better at extracting the element or 

develop indium-free technologies such as 

conductive polymers or nanowires (New 

Scientist, 23 October 2010, p 40). Even so, 

without expanded production after 2015, the 

DoE says reductions in "non-clean energy 

demand" will be needed "to prevent shortages 

and price spikes". In other words, we might need 

to choose which is the more important 

smartphones or solar cells. 

DYSPROSIUM 
Rare earth element 

ATOMIC NUMBER: 66 

USED IN: High-temperature magnets 

CRITICALITVRATING: critical 

LIKE neodymium, dysprosium is prized for its 

magnetic properties - not least, when mixed with 

terbium and iron to form the alloy Terfenol D. lt 

has the peerless ability to change shape in 

response to a magnetic field. 

This "magnetostrictive" property has led 

to some far-out uses. The US navy has used 

Terfenoi-D to develop an advanced active sonar 

transducer, producing and then picking up 

high-powered "pings" underwater. 

Dysprosium's greatest selling point, however, 

is how it handles the heat. Magnets made f rom 

a pure neodymium-iron-boron alloy lose their 

magnetisation at temperatures above 300 ·c. 
Adding in a small amount of dysprosium, at about 

5 per cent by weight, solves that problem, making 

the element a vital component in high

performance magnets found in countless 

technologies from turbines to hard discs. 

According to the US DoE, t he wide range of its 

current and projected uses, together with the 

lack of any immediately suitable replacement, 

makes dysprosium the single most crit ical 

element for emerging clean energy technologies. 

China is the only country with significant known 

deposits, with the new mines opening in 

Australia and Canada only containing small 

quantities of the element in their rare earth ores. 

Even the US DoE's most conservative projections 

predict a shortfall of dysprosium before 2015. 

China currently mines over 90% of the supply of rare earth elements, yet limits its exports. lt has 50% of the world's reserves. 
These are key materials for magnets. batteries and lights 

China's export quota 2010 Estimated rest-of-world demand 
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LANTHANUM AND CERIUM 
Rare earth elements 

ATOMIC NUMBERS: 57; 58 

USED IN: Batteries 

CRITICALITY RATINGS: near-critical; near-critical 

When it comes to batteries, lithium is the true 

Olympian. Lithium-ion batteries are unsurpassed 

in energy density, and dominate the market in 

laptops, cell phones and other devices where a 

slim line f igure is all-important. 

Yetthey are also rather explosive characters: 

computer manufacturer Dell recalled four million 

lithium laptop batteries in 2006 amid fears they 

might burst into flames if overheated. That risk 

makes them unsuitable for use in electric and 

hybrid electric cars, leaving the market to the less 

explosion-prone nickel-metal-hydride batteries. 

This is where lanthanum and cerium come in. 

They are the main components of a "mischmetal" 

mixture of rare earth elements that makes up 

the nickel-metal-hydride battery's negative 

electrode. The increased demand for electric 

cars, and the elements' subsidiary roles as 

phosphorescents in energy-saving light bulbs, 

place lanthanum and cerium on the US DoE's 

short-term "near-critical" list for green 

technologies- a position also assumed by lithium 

in the medium term. 

Meanwhile, a mischmetal mixture is not totally 

inert: strike one and it produces a spark. This 

property has seen it being widely adopted as the 

ignition element in cigarette lighters - clearly no 

skill for would-be Olympians. 

"The wide range of its 
uses makes dysprosium 
the single most critical 
element for green 
energy technologies" 

EUROPIUM, TERBIUM AND YTTRIUM 
Rare earth elements 

ATOMIC NUMBERS: 63; 65; 39 

USED IN: energy-efficient lighting 

CRITICALITV RATINGS: critical; critical; critical 

Europium and terbium have long been an 

entertaining double act: their phosphorescent 

properties - terbium in yellow-green and europium 

in blue and red - help to produce the images on most 

television screens. Their rare earth cousin yttrium 

plays a quiet but crucial supporting role, hosting the 

red-releasing europium ions. 

These colourful qualities have recently secured 

the europium-terbium duo another gig in energy

saving compact fluorescent light bulbs. These bulbs 

work by exciting mercury vapour to emit ultraviolet 

light, which is then absorbed by phosphorescent 

materials coating their insides to produce visible 

frequencies of light. One complaint made about 

early versions was that they did not produce the 

same warm light as the incandescent tungsten 

bulbs they replaced - a problem resolved by 

switching the coating to the right blend of terbium 

and europium. 

The next generation of energy-efficient lighting, 

based on LEDs, might see europium strike out alone: 

adding europium ions to a blue LED turns some of its 

light yellow, giving a white output overall. That 

could free up terbium to pursue its own projects, 

such as perhaps replacing dysprosium in the 

manufacture of high temperature permanent 

magnets. 

All that depends on securing additional supplies, 

however. According to the DoE, europium could be 

in short supply as early as 2015 - and terbium even 

sooner. For yttrium we have already reached crunch 

time: demand outstripped supply in 2010. • 
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In a world where balance is at a premium, why 
are so many sexual appendages asymmetrical, 
asks Menno Schilthuizen 

I 

and right-sided liver. Not so the spider. As a 
rule, its left half is an exact mirror image of the 
right. That's why M. mariguitarensis was such 
a surprise when it was discovered in 1986. All 
male spiders have a pair of sex organs called 
pedipalps, held like two boxing gloves in front 
of their face, but in this particular daddy-long-
legs spider the right pedipalp was twice as 

..... ERN HARD HUBER' s bespectacled face is 
just visible behind the piles of vials and 
bottles that form a skyline on his desk at 

Museum Koenig in Bonn, Germany. In them 
float the pickled remains ofthousands of 
daddy-long-legs spiders waiting to be returned 
to natural history museums around the world. 
And somewhere amongst them sit a few 
specimens of Metagonia mariguitarensis. large as the left. For many years, it was thought /: 
It was this tiny Venezuelan species that first 
put Huber, a world expert on daddy-long-legs 
spiders - not to be confused with crane flies 
or harvestmen - on the untrodden trail of the 
evolution of asymmetric genitalia. 

Spiders, he explains, are among the most 
perfectly symmetric animals. As anybody with 
any experience of disembowelling knows, 
outwardly symmetric creatures are often 
much less neatly laid out inside, with internal 
organs jumbled around. Think, for example, 
of our own loopy intestines, left-sided heart 

tobeone-of-a-kind. ~ ~ -~~~~~~~~T 
~L-
~ 

Strange asymmetry 
Although genital asymmetry is 
extraordinarily rare among spiders, when 
Huber started looking into the matter it 
soon became clear that the rest of the natural 
world is awash with lopsided penises and 
crooked vulvas. He also realised that from 
an evolutionary point of view, all this blatant 
asymmetry is very strange. 

The significance of symmetry was only 
made clear with the discovery that stress and 
disease make it harder for an individual to 
develop a perfectly symmetric body. Small 
differences on either side of an imaginary 
mid-plane therefore betray genetic quality, 
and potential mates use this to gauge each 
other's desirability. Put simply, symmetry is 
sexy. So why have so many organisms evolved 
to be asymmetric at the business end of things? 
That is the question Huber set out to answer. 
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Insect genitalia are renowned for their 
complexity. These structures are wonders of 
biological engineering - sexual Swiss army 
knives with intricate assemblies of springs, 
plates and levers. And, as Huber discovered 
when he started trawling the entomological 
literature, the bewildering variety of forms 

Asymmetric genitals are 
particularly common 
among mammals but 
only found in a handful 
of spider species (left) 
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includes many asymmetric ones. Entire 
orders of insects have succumbed to wholesale 
one-sidedness - male stick insects, praying 
mantises and cockroaches, for example, 
always carry skewed genitals. Asymmetric 
male and/or female genitals also pop up here 
and there throughout the evolutionary trees 
of beetles, butterflies and earwigs (Biological 
Reviews, vol82, p 647). 

Such lopsidedness also exists closer 
to home. Among vertebrates, we find 
asymmetric genitals in four families of fish, 
and also in ducks - where the males often 
have a helical penis and the female a helical 
vagina coiled in the opposite direction, 
possibly to make it harder for unwanted males 
to penetrate them. Meanwhile, in snakes, the 
males' two penises are always of unequal size. 

Genital asymmetry seems to be particularly 
common among our closest relatives: in 1974, 
M. R. N. Prasad of the University of Delhi, India, 

exposed the wide variety of asymmetries in 
mammalian penises. The Indian giant flying 
squirrel, for example, has a helical penis-bone 
and glans. Male camels and llamas possess two
pronged penises- with a large hook-like finger 
on the right and a small pointed branch on 

"If symmetrical individuals 
are preferred as mates, 
how could asymmetry 
begin to evolve?" 

the left. And the ruminant penis often has a 
ridge on the right-hand side or is coiled like a 
corkscrew (Handbuch der Zoologie, volg, p 1). 
Even human genitals display subtle but 
intriguing asymmetries (see "Classical good 
looks", page 44). 

Then there are flowers, which are, of course, 

the genitals of plants. Back in 1882, American 
botanist James Edward Todd published a paper 
in The American Naturalist (volt6, p 281) in 
which he reported the curious fact that the 
Texas tumbleweed Solanum rostra tu m has 
flowers with the style - a part of the female sex 
organ - bent to the left and the male anther to 
the right, or vice versa. In fact, Charles 
Darwin's last letter, sent nine days before his 
death, was to Todd asking for some seeds of 
this plant so that he might have "the pleasure 
of experimenting with them". Since then, 
similar skews have been found in flowers 
from at least 12 different plant families, says 
evolutionary botanist Spencer Barrett at the 
University ofToronto in Canada. 

This extravaganza of asymmetry can 
only mean one thing: in evolutionary terms 
it often pays to be a bit lopsided in the nether 
regions. This is puzzling, given all the evidence 
indicating that the most symmetrical > 
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individuals tend to be the most successful 
at passing on t heir genes. In recent years, for 
example, there have been studies showing 
that humans prefer part ners with symmetric 
faces, barn swallow females preferentially pair 
with males that have super-symmetric tail 
streamers, and female zebra finches favour 
males that have plumage spotted in the most 
balanced way. 

There is even evidence that genitalia are 
prone to the same scrut iny. When Chiharu 
Koshio at Naruto University of Education 
in Tokushima, Japan, kept track of almost 
200 female white-tailed zygaenid moths, 
measuring the genitalia of the males that 
successfully mated with them and those that 
were rejected, he found that the chosen ones 
had more symmetric genitals (Behavioural 
Ecology, volt8, p 571). 

If symmetrical individuals are preferred 
as mates then it is difficult to see how 
asymmetry could begin to evolve. But 
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CLASSICAL GOOD LOOKS 
In 2002, Chris McManus of has shown (Human Women normally have 

University College London Reproduction, vol12, p 68). more nerves ending in their 

won the lg No bel prize for The left testicle does right ovary than in the left, 

medicine for his study of indeed hang lower in about which may be linked with 

scrotal asymmetry in two-thirds of men.lt is the the fact that the right ovary 

107 ancient sculptures. other way around in the ovulates more often. The 

Examining both size and rest with the higher testis two ovaries also differ in 

drop, he discovered that the tending to match the their susceptibility to disease 

artists tended to portray the handedness of the fellow. and response to drugs and 

left testicle as both lower However, far from being hormones: cysts develop 

and larger than the right. larger and heavier, as more often in the left, 

In his paper, McManus also gravitational reasoning whereas ovarian cancers 

points out that the ancient might suggest, the more tend to befall the right one, 

Greeks believed that the descended testicle is actually and there is even evidence 

right testis produces boys smaller. Why this should be that eggs deriving from 

and the left, girls (Nature, remains a mystery. Unlike in the right ovary have a 

vol259, p 426). birds, there is no evidence greater chance of leading 

That old myth is long that it is the result of one to pregnancy than those 

debunked, but the ancients testis compensating for from the left. 

were at least partly reduced function of the Detailed figures on vagina 

correct about scrotal other (see main story). asymmetry are, perhaps 

asymmetry, as research Moreover, around 15 per unsurprisingly, hard to come 

by the Kinsey Institute cent of men also have an by, but advertisements for 

and anthropologists' asymmetric penis, bent plastic surgery claim that 

dedicated fieldwork in sideways, usually to the left. asymmetric labia minora 

the showers of public Neither are women's are common and inexpensive 

swimming pools genitalia entirely balanced. to "correct". 

biostatistician Stefan Van Dongen of the 
University of Antwerp in Belgium has a 
solution. He makes a distinction between 
minor genital asymmetries that are a sexual 
turn-off, such as in Koshio's moths, and 
conspicuous ones. The former are the result 
of"minute errors in following a predisposed 
growth plan", he says. In other words, they do 
signal a lack of biological quality. The latter, by 
contrast, result from drastic alterations of the 
growth plan caused by genetic mutations that 
have been selected by evolution. "There are 
several reasons why genitals would or should 
evolve to be asymmetric," says Van Dongen. 

Usually, females exhibit "antisymmetry", 
which means individuals representing bot h 
mirror images are equally common in the 
population. As a result, there is no benefit for 
the males to specialise in targeting them from 
either the left or the right. There is only one 
exception, M. mariguitarensis, in which all 
females have their reproductive tract folded 
to the right. This, says Huber, has led to the 
evolution of males with a larger pedipalp 

So what might these reasons be? One turns 
out to be as mundane as efficient packing. 
Take the asymmetric daddy-long-legs spiders. 
Huber's painstaking dissect ions have revealed 
that it belongs to a genus in which females 
have very little space between their uterus 
and the body wall, so that their reproductive 
plum bing is always folded and asymmetric. 

on the right, allowing them to deliver more 
sperm on the side where it has a better chance 
offertilising an egg. 

This "packaging hypothesis" has also been 
invoked in birds. During the breeding season, 
males often have extremely large testes, with 
one bigger than the other. However, when 
evolutionary ecologist Sarah Calhim of 
Queen's University in Kingston, Ontario, 
Canada, and Tim Birkhead at the University 
ofSheffield, UK, tested the idea, they found 
something else was going on. 



Dissecting 232 male red-billed quelea 
(a kind of weaver bird that raids wheat fields) 
that had been killed as part of a pest-control 
programme, Calhim and Birkhead found that, 
contrary to expectation, most males had 
approximately equal-sized testes. However, 
whenever one was conspicuously larger, the 
other was correspondingly smaller. Finding 
the same pattern in zebra finches, they 

"Another idea is that 
genital asymmetry 
evolves as a result 
of sexual conflict" 

concluded that testis asymmetry, in these 
birds at least, does not result from optimal 
packaging, but from compensation: if one 
testis is damaged or diseased, the other grows 
to boost its sperm output (Proceedings of the 
Royal Society B, vol276, p 2279). 

Genitals being what they are, it is not 
surprising that more titillating explanations 
for asymmetry have also been proffered. One 
is based on the discovery that in many species 
a female can choose whether to store or 
discard sperm at will, based on her liking of 
the signals a male gives her during mating. 

The idea here is that some penises may have 
evolved to be asymmetric to stimulate females 
into extending copulation and using more 
sperm. This seems to hold true in pigs, where 
farmers have found that sows artificially 
inseminated using a catheter resembling a 
boar's corkscrew-like penis eject less of the 
costly semen than those inseminated with 
a non-lifelike catheter. Similarly, in the fly 
Dryomyza ani/is, the more asymmetric the 
phallic" drumsticks" with which the male taps 
the genital region of its mate, the likelier she 
is to use his sperm (Behavioural Ecology and 
Sodobiology, vol42, p 185). 

Another idea is that genital asymmetry 
evolved as the result of sexual conflict. Huber 
thinks that this could explain why it is so 
common among insects. It's all to do with 
the position of coitus, he says. The original 
position - still seen in primitive insects such 
as mayflies - had the female on top of the 
male. Later, mating modes evolved that gave 
the male more control over the female and 
more possibilities to subdue any attempts by 
her to escape. In stick insects, for example, the 
male sits on top of the female, twisting and 
bending his abdomen to connect with the 
female from below - something that is aided 
considerably by his asymmetric penis. More 

recently evolved insect groups, such as flies 
and beetles, adopt a similar mating position, 
but instead ofbending their abdomen they 
have evolved even more drastically twisted 
genitals to reach inside the female. 

Even flowers do it 
Many of the explanations of asymmetry 
invoked for animals cannot apply in plants 
that fertilise one another using insects as 
proxies. But even those asymmetric plant
genitals that intrigued Darwin have given 
up their secret. When Barrett and his student 
Linley Jesson manipulated Texas tumbleweed 
flowers by pruning and tying their styles and 
anthers with nylon thread to make them more 
symmetrical, they became more likely to 
self-pollinate (Nature, vol417, p 707). They 
conclude that asymmetry in plants helps 
prevent inbreeding. Bumblebees visiting 
a left-styled, right-anthered flower will pick 
up pollen on the right sideoftheirbody, with 
which they are then more likely to pollinate a 
right-styled, left-anthered flower. 

Given the disadvantages of inbreeding, it 
is surprising that so few plants do this. Other 
mysteries remain, too. Richard Palm er at the 
University of Alberta in Edmonton, Canada, 
seen by many as biology's foremost 
asymmetry guru, describes Huber's mating
position explanation as "quite plausible" for 
insects but thinks we still haven't got to the 

The boar's corkscrew 
shaped penis always 

coils anticlockwise 

• 

bottom of genital asymmetry in other animals. 
Palmer also points out that we know little of 

what is happening at the genetic level. With 
any asymmetry two mirror-image forms are 
possible, but in most species only one of these 
exists - the camel's two-pronged penis is 
invariably larger on the right, for example. 
This suggests that genes force the developing 
genitalia in a particular direction. 

But what about the rare cases where 
both mirror images exist in the same 
species? This is the case in the praying mantis 
Ciu!fina baldersoni and the moth Scythris 
antisymmetrica. Have they done away with 
those direction-determining genes? Or have 
they evolved separate gene versions for each 
mirror image, and if so, why? It cannot be for 
preventing self-fertilisation, as in the Texas 
tumbleweed. "That is one of the really big 
questions," says Palm er. 

Once, such questions would have been a 
minority interest, but increasingly biologists 
are starting to tackle them. Huber's review has 
certainly been a spur. And this year's congress 
of the European Society of Evolutionary 
Biology in Tiibingen, Germany, in August will 
have a symposium almost entirely devoted to 
genital asymmetry. Clearly, this is no longer 
the backwater it was when Huber set out on 
his voyage of discovery. • 

Menno Schilthuizen is an evolutionary biologist and 
science writer based in Leiden, the Netherlands 
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Machines that can sew made-to-measure suits could open the door 
to cheap, personalised clothing, reports Duncan Graham-Rowe 

AM strolling along London's Sa vile Row, in 
the heart offashionable Mayfair. This street, 
synonymous with sartorial excellence for 

150 years, attracts customers from around the 
world in search of the finest bespoke suits. 

It's easy to see why. Peer into any ofits 
celebrated tailors and you glimpse a world in 
which collars, cuffs, seams and hems are 
carefully hand-stitched to ensure that fabric 
flows elegantly around the body. Here clothes 
are fashioned to make the very best of every 
curve, bump and bulge. With enough cash, 
even your imperfections can be made to look 
nothing less than, well, perfect. 

Yet from where I am standing all I see is the 
reflection of my own ill-fitting, mass
produced suit and that leaves me puzzled. 
In an age of precision engineering and 
on-demand manufacturing, when we can 
manipulate atoms and print nanosized
circuits for pennies, why do most of us still 
struggle to find clothes that fit? 

The truth is that the cost of custom-tailoring 
outfits rules it out for most people, leaving the 
rest of us with mass-produced clothes that are 
made to standard sizes and shapes - and no 
one is a standard size. What we need is 
mechanisation to deliver on its full promise. 

While automation helped spin the wheels of 
the industrial revolution, the textile industry 
has never completely embraced it. To this day, 
the vast majority of clothes are stitched 
together manually, mostly by armies of poorly 
paid workers in Asian sweat shops. When it 

0 

~ comes to holding two pieces of fabric together 
~ and running them through a sewing machine, 
0 

~ there is still no substitute for the human hand. 

That could be about to change. Thanks to a 
€23 million European research project, our 
clothes could soon be turned out entirely by 
machines. But rather than a waistcoat-wearing 
droid wielding tailor's chalk and a tape 
measure, textile factories will be filled with 
that workhorse of the motor industry, the 
one-armed production line robot, alongside 
shape-shifting tailor's dummies armed with 
retractable pins. 

Working together, these computer
controlled "sewbots" could manipulate and 
stitch fabrics with dexterity, speed and cost to 
rival the human hand, and radically change 
the way we buy clothes at the same time. 

"In an age of precision 
engineering, why do most 
of us still struggle to find 
clothes that fit?" 

Machines would measure you, help you 
choose the style you fancy and then run up 
those garments to your exact measurements. 
The results may not reach the hand-stitched 
heights of Sa vile Row, but with unwavering 
precision, a needle-wielding robotic arm could 
outstrip the limited skills of the average 
manual worker. They might finally usher in 
the dawn of mass customisation. 

Many of the components for this makeover 
are already in place. Laser scanners that 
measure body shape with disturbing precision 
have been available in stores for a decade. 
When first introduced, these machines did 

little more than tell customers which off-the
peg size would fit them best. Yet the latest 
scanning systems can turn your 
measurements into truly personalised 
clothes, says Martin Sofranko of Assyst 
Bullmer, aUK-based company that designs 
software for the scanners. 

Walk into Tailor Made in Shoreditch, 
London, for example, and once your body 
shape has been mapped by lasers, you can 
browse a range of clothing styles, fits and 
fabrics, see how they would look on a virtual 
you and even personalise them to your taste. 
Finally, the software uploads your design to 
the manufacturer, transferring the details 
directly to the robotic fabric cutters. 

This slick operation can whip up a suit in 
weeks rather than the months that a bespoke 
tailor usually requires - and typically at 
around half the price. Yet someone must still 
sit at a sewing machine and stitch the whole 
thing together. While Tailor Made's final 
assembly stage takes place in Germany, for 
many mass-produced items, this process 
usually takes p lace in the developing world, 
where labour costs are low (see diagrams, 
page 48}. Nearly a third of all the world's 
garments are now made in China, for example, 
and the World Bank estimates Chinese workers 
could soon be making half the world's clothes. 

In 2004, a team of European engineers 
decided to try to challenge Asia's growing 
dominance in the industry. Their aim was 
simple: to find an automated way to make 
clothes rapidly, flexibly and at a cost that 
competes with low-paid human workers. The 
result was a research project with the > 
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snappy title Leadership for European Apparel 
Production From Research along Original 
Guidelines, (Leapfrog). Partly funded by the 
European Commission, Leapfrog was a 
collaboration of35 industrial and academic 
partners from 11 countries, including German
based fashion house Hugo Boss and French 
clothing company La Redoute. 

Leapfrog's primary aim was to create a 
prototype robot-only production line capable 
of turning out a suit jacket. This is more 
ambitious than it might seem, says project 
coordinator Lutz Waiter of the Belgium-based 
European Apparel and Textile Confederation. 
Making a jacket involves a number of complex 

must be carefully controlled during stitching 
or seams end up misaligned or weak. 
"Humans generally handle fabric using two 
hands, and monitor the operations with a 
sense of touch and vision," says Molfino. 

Creating robots that mimic the way we 
handle flexible materials is a tall order- after 
years of trying, we still struggle to fully 
automate the assembly of carbon fibre aircraft 
components or lasagne ready meals. Getting a 
machine to hold thin cotton cloth in complex 
shapes is a task of Herculean proportions. 
"Curves require gathering," says Hakon Raabe 
of the Norwegian research organisation 

tasks, from handling fabrics on the cutting "We sti 11 can't fully automate 
table and carefully arranging the separate 
components together, to stitching them into the assembly of carbon 
anelaborate3Dshapeandpressingthe fibre aircraft COmponentS 
finished garment. If you can make something , 
as challenging as a jacket, then almost any or lasagne ready meals 
other garment will be a snip, says Waiter. 

The team didn't need to start from scratch. 
Many clothes manufacturers already use 
computer-controlled rollers for moving 
fabrics around, as well as automated systems 
to hold material on cutting tables and cut out 
the garments' patterns. But that is pretty 
much where automation ends, says Rezia 
Molfino from the Laboratory of Design and 
Measurement for Automation and Robotics at 
the University of Genoa in Italy. 

In particular, the engineers needed a way 
to automatically align two pieces of fabric 
and stitch them together. Fabric is soft and 
flexible, and both orientation and tension 

Stitched up 

SINTEF, based in Trondheim. "It's really tricky 
to get the parts to stay in the right position." 

Raabe is the coordinator of Tempo, a 
Norwegian-led project that aims to tackle this 
by building a machine which can hold pieces 
of cloth in place and feed them through a 
stationary sewing machine. "It's a robot 
gripper, replacing the human hand," he says. 

Several years later, Raabe's robot works 
up to a point. It can join flat p ieces offabric 
together into a number of simple shapes. The 
technology is now being commercialised. 

It won't be making dresses any t ime soon, 
however; Tempo's robot is designed to sew 

upholstery and it's a huge step from a foot 
stool to a jacket. For a start, the fabric for 
making clothes tends to be thinner and more 
difficult to handle. Clothing also uses more 
complex shapes and intricate stitching than 
the average chair cover. 

So Waiter and his Leapfrog team began by 
looking for ways to make the task more 
amenable to robotic fingers. An early 
suggestion was to temporarily stiffen the 
fabric by spraying it with a solution of water
soluble polymers or nanoparticles. When the 
water evaporates, the chemicals would bind 
together, giving the fabric extra rigidity. Once 
manufacturing is complete, these chemicals 
would be washed out. However, the extra costs 
involved and the risk that the chemicals would 
alter the feel of the final product led to this 
idea being shelved. 

Instead, the Leapfrog team focused on 
finding a way to fix fabric into the desired 
shape. With the cloth secure, a movable 
sewing machine could then buzz around the 
seams and complete the garment. What was 
needed, they decided, was an automated 
tailor's dummy with a twist. 

This dummy would be nothing like those 
used by fashion designers and tailors, says 
Andrea Pestarino, of the Italian engineering 
research group D~ppolonia, based in Genoa. 
"They can turn a knob to make it bigger, but 
they cannot change the shape of the spine and 
the shoulders," he says. Leapfrog's dummy 
would not only need to automatically adapt its 
size and shape, but it would also need to hold 
the fabric in place. 

The only way to supply our passion for cheap fashion is by employing armies of low-paid workers in developing countries to sew garments together for cents 
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Resembling the body of a skeletal alien, the 
dummy has a flexible metal mesh skin and 
shiny, segmented spine. Beneath the skin is a 
nervous system of wires, pipes, pistons and 
valves - a computer-controlled hydraulic 
system that can alter the dummy's size and 
shape as required. But the machine has 
another trick up its sleeve. At the flick of a 
switch, an array of pins push out through its 
skin to hold pieces offabricfirmly in place. 

More than five years after the project 
started, Waiter's team has finally tested their 
automated production line to create a jacket. 
First up, motorised rollers move the fabric 
onto a computer-controlled cutting table 
where the jacket components are cut out. 
These pieces are then picked up by finger-like 
suction grippers and moved on an overhead 
rail to the tailor's dummy for assembly. Once 
held in place by the dummy's pins, the final 
stage of the process can begin. A robotic arm 
with a sewing machine "hand" buzzes along 
the joins, stitching the pieces together. 

This sewing arm, developed by the 
German engineering firm Moll 
Automatische Nahsysteme, based in Aachen, 
was first employed to help doctors close 
incisions during surgery. It is also used to sew 
simple upholstery for cars, such as head rests. 
Its speed is impressive: the arm takes just 
2 0 seconds to finish a job that would take an 
experienced worker with a sewing machine 
5 minutes to complete. 

In tests, Leapfrog's production line 
performed like clockwork. Yet the jacket it 
produces may leave the project's funders 
feeling stitched up. Lacking sleeves, pockets, 
buttons and a lining, it would look shabby at 
a barn dance let alone a grand ball. Worse, to 
create what amounts to a tailored sack still 
requires human intervention to check the 
surface of the fabric for folds and wrinkles 
as it is stitched together. 

Even with these limitations, the team are 
convinced the project is a success. The 
addition of sleeves poses no extra problem, 
says Waiter, and machines already exist for 
automatically sewing on buttons. And so what 
if the production process needs the occasional 
helping hand? The latest robotic car assembly 
lines can't do entirely without human quality 
control either, he adds. 

With research complete, Leapfrog's 
technology is already at work. Hugo Boss, 
for example, is using an automated system 
pioneered by Leapfrog to compare fabric 
colour and check that fabrics sourced from 
different parts of the world match. Similarly, 
Leapfrog's fabric stitching and laser welding 

Robotic vehicle 
makers are showing 
tailors the way 

technologies are now being used to assemble 
everything from air bags to life jackets. 

Despite these advances, it will still be some 
time before the first machine-made suit hits 
the shops. Manufacturers will need to make 
substantial investment in the technology 
before they switch on the first automated 
production line - and this could make the 
items produced expensive. To get the most 
out of their investment, and keep costs down, 
production volumes will have to be high 
enough to keep the machines running day 
and night. "Typically, shop-floor labour costs 
in developing countries are 10 per cent of 
those in the west," says Jagjit Srai, head of the 
Centre for International Manufacturing at the 
University of Cambridge. Building a state-of
the-art robotic factory that can compete on 
price with clothing produced in sweat shops 
is going to be tough, he says. 

Automated style 
Waiter predicts that the first robot production 
lines will run up low-quality, high-volume 
clothes that are simple in design, such as 
hospital uniforms. If automation in the car 
industry is anything to go by, he says, it could 
take the textile industry over a decade to 
switch over. But once machines get a foot in 
the door, mass customisation should follow. 

So should the tailors of Savile Row start to 
worry? Any form of mass-produced clothing, 
be it by human or robotic hand, only makes us 
look better, says Darren Tiernan of tailor Dege 
& Skinner, which has been making suits since 
1865. "I don't think we will ever be greatly 

affected." He admits that bespoke tailors 
must move with the times but believes that 
machines will never master the art of making 
clothes. "It's the personal touch, the little 
things that we see, which make up a suit. 
That's what sets us apart," he says. 

Yet Thomas Koep, Hugo Boss's 
representative in the Leapfrog project, 
believes automated tailoring will bring a 
number of benefits, including better-fitting 
clothes. He also hopes it will reduce the huge 
amount of waste created by inaccurate 
cutting; around 15 per cent of the cloth used to 
produce each garment currently ends up in 
landfill, incinerators or as mattress stuffing. 

This technology could potentially allow the 
clothing trade to respond more rapidly to 
what people want to wear, rather than 
guessing and getting it wrong, Koep says. 
Fashion trends will probably come and go 
much faster as a result, he adds, accelerating 
the "fast fashion" approach already utilised 
within the industry to reduce delays between 
design and production. 

And what of the hope that automation will 
help return the clothing industry to Europe? 
Things may not work out that way, reckons 
Sofranko. Robotic tailors may streamline 
made-to-measure services, but with China's 
knack for technological imitation and 
innovation, it remains to be seen where these 
systems will end up. "In five years, China will 
have copied the technology," he says. "In a few 
years more, they will be leading the way." • 

Duncan Graham-Rowe is a writer based 
in Brighton, UK 
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ROUNDl 
Ql: c. Q2: b. Q3: d (the qubit, pronounced like 
cubit. Various cubits were used throughout the 
ancient world but the earliest on record is the 
Egyptian royal cubit). Q4: d. 
ROUND2 
QS: d (Uranus's five major moons are Miranda, 
Ariel, Umbriel, Titania and Oberon. Ariel and 
Umbriel are named after characters in Alexander 
Pope's The Rope of the Lock; the others are 
Shakespearean). Q6: d. Q7: b. QS: b. 
ROUND3 
Q9: a (One angstrom, A. equals 10·10 metres. 
Named after spectroscopist Anders Angstrom, 
who used it as a unit of wavelength, it is also a 
convenient size for measuring chemical bonds). 
QlO: b. Qll: b. Q12: d. 
RDUND4 
Q13: b. Q14: a. QlS: d. Ql6: a. 

ROuNDS 
Q17: d. Q18: d (plants are green because 
chlorophyll doesn't absorb green light making 
them strangely wasteful). Q19: c. Q20: d. 
ROUND6 
Q21: c. Q22: a (the paradox is named after 
German astronomer Heinrich Wilhelm Olbers, 
although he was probably not the firstto 
propose it.lt is no longer considered paradoxical 
as in modern cosmology the observable universe 
is not infinite). Q23: d. Q24: c (At Preskill's 
request it was Total Baseball: The ultimate 
baseball encyclopedia). 
ROUND7 
Q25: c. Q26: a. Q27: a. Q28: c. 
ROUNDS 
Q29: b (it eats mainly bamboo but is a member 
of the mammalian order Carnivora). 
Q30: b. Q31: b. Q32: d. 



CULTURELAB 

The beasties that made us human 
We have lost a connection with the species that shaped our bodies, Courtney Humphries learns 

The Wild Life of Our Bodies by Rob 
Dunn, Harper, £16.99/$26.99 

:-a THERE has been 
no~l nuN·~ noshortageof 

• 
nostalgia for the 
"good old days" of 
human prehistory, 
when our hunter
gatherer ancestors 
lived in ecological 

harmony with nature, roaming 
savannahs instead of cramped in 
office chairs. In The Wild Life of 
Our Bodies, Rob Dunn shares the 
view of modem human life as a 
paradise lost, but the loss he 
laments is not merely of a vague 
sense of being one with nature. 
What we have sacrificed, he 
argues, is a physical connection 
with the species that shaped our 
bodies - from our physique 
to the immune system. 

As humans became urban and 
industrial, we also separated 
ourselves from other species. Pets 
aside, we have laboured to rid our 
houses and cities of creatures 
not just visible predators and 
pests but also the microbes on our 
countertops and hands. Some of 
these steps were sensible acts of 
self-preservation, but others were 
driven by an ideology of humans 
as separate from nature. Dunn, a 
biologist at North Carolina State 
University as well as a science 
journalist, catalogues the dangers 
of that ideology. 

To illustrate how species 
influence one another's evolution, 
he points to the pronghorn, a 
small antelope-like mammal 
in North America that runs 
inexplicably fast. The pronghorn's x 

w 

speed, Dunn says, only makes ~ 
3 
w 
> 

We are still haunted by ghosts of the ~ 
organisms that shaped our evolution ~ 
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sense if you consider the large 
predators that once hunted it. The 
"pronghorn principle" also applies 
to the human body. We too are 
"haunted by ghosts" of parasites, 
pathogens and predators that 
shaped our evolution. 

Dunn makes the case that 
the influence of these ghosts can 
be seen in our immune systems. 
He highlights early evidence 
suggesting that chronic 
inflammatory diseases of modem 
society, such as Crohn's disease, 
diabetes and asthma, could 
be alleviated by repopulating 
our bodies with the parasites 
we evolved with. Our bodies 
rely so much on gut bacteria that 
we even give them a safe house 

in the form of the appendix, 
Dunn points out, yet our love for 
antibiotics could be undermining 
this important relationship. 

Dunn also highlights research 
that shows how we are shaped by 
the species we have eaten-and 
that once ate us. Our brains are 
still wired to avoid predators 
we no longer encounter: our 
adrenal system responds to 
modem daily stresses as if they 
were mortal threats, for example, 
and one theory holds that our 
acute vision may have evolved 
specifically to avoid venomous 
snakes. Meanwhile, as we 
domesticated plants and animals 
in our quest for survival, we too 
became domesticated, evolving 

the ability to drink cows' milk and 
break down the starch in grains 
more efficiently. 

Dunn makes the case for these 
connections through detours 
and anecdotes, with lively stories 
of patients and scientists, and 
research spanning archaeology, 
field biology, medicine, ecology 
and microbiology. The elaborate 

"By separating from nature, 
we have tricked ourselves 
into believing that we are 
self-sufficient" 

fungus farms of leafcutter ant 
colonies, for instance, become a 
m eta ph or for understanding how 
we humans cultivate bacteria with 
our immune systems. By drawing 
connections between work that 
seems unrelated, Dunn repeatedly 
drives home his key point: we 
ignore the lessons of ecology at 
our peril. By trying to separate 
ourselves from nature, we have 
tricked ourselves into believing 
we are self-sufficient. 

Looking for a better way 
forward, Dunn is practical. Rather 
than issue a blanket call for "more 
nature", he advocates applying 
the lessons of studying our own 
ecology. Instead of surrounding 
ourselves only with the plants and 
animals we find most appealing, 
we also need to be aware of 
creatures that help keep our 
instincts sharp, and species like 
worms and bacteria that keep our 
immune systems in check. 

Dunn doesn't go so far as to 
suggest letting predators loose in 
Central Park, but he does argue for 
more diversity in the species we 
interact with and eat. As he writes, 
"What is missing from our lives is 
not nature, but a kind of nature 
that most benefits us". • 



For more books and arts coverage and to add your comments, visit newscientist.com/blogs/culturelab 

Shaping history 
The adventures that led to the discovery of 
Earth/s bulging midriff are a story worth tell ing 

Measure of the Earth by Larrie D. 
Ferreiro, Basic Books, £15.99/$28 

Reviewed by Jonathan Beard 

·-~···=::-Q 

IN 1671, France 
sent astronomer 
Jean Richer to 
South America 
to map the skies 
of the southern 
hemisphere. 
Richer, whose work 

helped the French navy navigate 
the world, took with him two 
pendulum clocks. Though they 
had been carefully calibrated in 
Paris, he was dismayed to find 
that they lost 2 minutes 28 

seconds per day in French Guyana 
compared with local clocks. 

Upon his return home in 1673, 
this discrepancy caused an 
international scientific uproar. 
Isaac Newton declared that the 
clocks beat more slowly near the 
equator because the force of 
gravity was less there, and that 
gravity was less because the 
planet bulged at its waist due 

to the centrifugal force generated 
by its rotation. French scientists 
rejected Newton's oblate Earth, 
maintaining instead that the 
planet is pointed, rather than 
flattened, toward the poles. 

Both sides realised that 
measuring the length of a degree 
oflatitude at various points 
especially near the equator and 
poles - would reveal the true 
shape of the Earth. An expedition 
needed to be sent to the equator 
to survey a line, as nearly north
south as possible, hundreds of 
kilometres long. With Africa 
considered impenetrable and 
Asian equatorial sites very far 
away, Spanish America beckoned. 

In 1733 a Franco-Spanish 
team of scientists, naval officers, 
device-makers and servants was 
assembled. In Measure of the Earth, 
Larrie Ferreiro tells the story of 
their adventures. They set sail in 
1735, expecting to spend three or 
four years taking measurements in 
the viceroyalty of Peru. Instead, it 
would be nine years before any of 

them would see Europe again, and 
several would never make it. Their 
surgeon died by the sword, the 
youngest succumbed to malaria, 
while two were marooned in the 
New World for lack of money. 

The team did measure the 
surface distance of one degree of 
latitude in what is now Ecuador. 
They found it to be 56,753 toises 
(a French unit of measurement 
at the time) - just so metres off 
today's value - proving Newton 
right. Ironically, by the time they 
reached Paris, another French 
team had gone north to the Arctic 
circle and taken measurements 
confirming the Earth to be oblate, 
ending the debate. 

Unlike past seafaring and 
polar ventures, these geodetic 
expeditions are now almost 
forgotten . Although Ferreiro 
explains their scientific work, 
his main interest is the human 
story, very much warts-and-all. 
Expedition members quarrelled, 
overspent their budgets, and one 
leader abandoned two daughters 
in Peru. The team came prepared 
for steamy jungles, but suffered 
more from altitude sickness and 
cold. And perhaps most tellingly, 
these Europeans scarcely noticed 
the indigenous people who 
cooked their food and carried 
their burdens. 

Ruffled feathers 
Feathers: The evolution of a natural 
miracle by Thor Hanson 
Basic Books, £18.99/$25.99 

Reviewed by jamie Condliffe 

., NOWONDERAlfred , 
> 
-t 

Hitch cock struck a 
scary chord with 
The Birds. 

:::Z: Worldwide, there 
rn are 400 billion of ::a the creatures, 
en outnumbering us 
humans by nearly 6o to 1. But 
while there is no shortage of 
stories involving our feathered 
friends, accounts of their defining 
characteristic are sparse. 

Thor Hanson's Feathers is a 

sparkling history of the 
protein-based structures 
that keep birds aloft. Flitting 
between the aerodynamics of 
flight, thermodynamics of heat 
regulation, aesthetics of courtship 
and plenty more besides, Hanson 
provides an accessible and 
interesting introduction to what 
could have proved a dry topic. 

Well-written science adds 
gravity to the more featherweight 
content of witty anecdotes - from 
interviews with feather-clad 
Las Vegas showgirls to plucking 
roadkill in the name ofbiology. 
The skilful way Hanson combines 
the two makes this book popular 
natural history at its best. 

Western evolution 
Sex, Genes & Rock 'n' Roll: How 
evolution has shaped the modern 
world by Rob Brooks, New South 
Books, £27.95 

Reviewed by Wendy Zukerman 

THE quandaries 
of the west can all 
be explained by 
evolution. At least, 
so says Rob Brooks, 
an evolutionary 

~~~ biologist at the 
.. ~ ........ UniversityofNew 
South Wales in Australia. In Sex, 
Genes & Rock 'n' Roll, he argues, 
convincingly, that the obesity 
crisis, declining fertility rates and 
even Ozzy Osbourne's hedonism 
are down to natural selection. 

While Brooks's prose is playful 
and entertaining, few ideas in this 
book are new. Most people with 
an interest in evolution will have 
already considered the disconnect 
between our current sedentary 
lifestyles and former hunter
gatherer ways as a factor driving 
obesity, for example. 

He has some surprising insights 
into the changing role of women 
in society, but mostly this book 
is for beginners in evolutionary 
theory. Still, it's a nice reminder 
that in spite of all our technology, 
our way of life remains simple: it 
really is all about sex. 
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Incorporating Sciencejobs.com 
To apply online visit newscientistjobs.com 

BIOLOGY 
Assistant Plant Scientist I 
andiiJob 
Syngenta US 
NO - North Dakota 
Assists in organizing planting, 
harvesting and other agronomic 
operations in the field or 
greenhouse necessary to 
achieve the objectives of the 
research program. Performs 
tasks and experiments in the 
f ield and/or greenhouse that 
achieve the objectives of the 
research program. 
For more information visit 
NewScientistjobs.com job ID: 
1401181837 

Biochemist 
Gevo Inc. 
CO -Colorado 
This position will perform 
biochemical characterization for 
enzymes and proteins for opt imal 
performance within biochemical 
pathways under the direct 
supervision of a Research 
Scientist. This position is also 
responsible for coordination and 
documentation of the analysis 
of sample sets for enzyme assay 
analysis. 
For more information visit 
NewScientistjobs.com job ID: 
1401185145 

Clinicallnformatics 
-Associate Principal 
lnformatics Scientist 
AstraZeneca US 
DE - Delaware 
In addit ion, successful candidates 
will be expected to be adaptable, 
able to contribute to wide range of 
R&D informatics activities, 
including direct drug R&D project 
information support as well as 
platform build activit ies. We have 
a number of i nformatics positions 
available, at varying levels of 
seniority depending on experience 
and skills. 
For more information visit 
NewScientistjobs.com job ID: 
1401181037 
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Bioinformatics Research 
Scientist 
St. Jude Children's Research 
Hospital 
TN - Tennessee 
Examines data from next
generation sequencing 
instruments, microarrays, 
proteomics, public databases 
and other sources, and performs 
analyses typically including 
discovery of genetic variants, 
different ial gene expression, 
abnormal regulation, and disease 
associat ions. 
For more information visit 
NewScientistjobs.com job ID: 
1401184401 

HTP DNA Sequencing and 
Genotyping Scientist I 
St. Jude Children's Research 
Hospital 
TN- Tennessee 
The Genome Sequencing 
core at the Hartwell Center for 
Bioinformatics and Biotechnology 
provides state of the art genome 
sequencing analysis to invest igators 
at St. jude Children's Research 
Hospital using lllumina GAIIx and 
Roche FLX platforms. 
For more information visit 
NewScientistjobs.com job ID: 
1401184400 

Manager of Scientific Affairs 
Job#l2 
ContraFect Corporat ion 
NY- New York 
Maintenance of our patent 
portfolio and interfacing with our 
patent attorneys. Preparation of 
Requests for Proposals (RFPs) 
from contracting organizations. 
Acquiring and maintaining licenses 
for our laboratory work. Creating 
and organizing a digital library of 
scientific literature for use by the 
entire company. 
For more information visit 
NewScientistjobs.com job ID: 
1401181568 

Postdoctoral Research 
Associate - Lincoln, NE -

East Coast Office 
225 Wyman Street 
Waltham, MA 02451 
Email N5Sales@New5cientist.com 
Phone 781 734 8770 
Fax 720 3569217 

West Coast Office 
201 Mission Street, 26th Floor 
San Francisco, CA 94 105 
Email NSSales@NewScientist.com 
Phone 415 908 3353 
Fax 4155436789 

Calls may be monitored or recorded for staf f training purposes 

Research in 
Germany 

-

~ v 
Alexander von Humboldt 

Stiftung I Foundation 

The Alexander von Humboldt Foundation enables highly-qualified 
scientists and scholars of all nationalities and fields to conduct 
extended periods of research in Germany in cooperation with 
academic hosts at German institutions. Fellowships are awarded 
solely on the basis of the applicant's academic record, the quality 
and feasibility of the proposed research and the candidate's 
international publications. The Humboldt Foundation particularly 
we.lcomes applications from qualified, fema le junior researchers. 

Humboldt Research Fellowship for .Postdoctoral Researchers 
• For scientists and scbolars who have completed a doctoral 

degree within the past four years 

• Allows for a stay of 6-24 months in Gennany; applications 
may be submitted at any time; monthly stipend of2250 EUR 

Humboldt Research Fellowship for Experienced Researchers 
• For scientists and scholars who have completed a doctoral 

degree within the past twelve yea rs 

• Fellowships may be divided into a maximum of three visits 
lasting three months or longer; applications may be submitted 
at any time; monthly stipend of 2450 EUR 

Additional allowances are available for accompanying fami ly mem
bers, travel expenses, and German language instruction. 

www.humboldt-foundation.de 

Higher Education 
University of Nebraska-Lincoln 
NE- Nebraska 
This position will continue studies 
that have identified 
new aspects of the interplay 
between epigenetic marks, 
transcriptional regulation, and 
dehydration stress signaling. The 
project will use both Arabidopsis 
and Camelina sativa for analyzing 
the molecular, genomic, and 
physiological responses to 
dehydration stress. 
For more information visit 
NewScientistjobs.com job ID: 
1401181991 

Postdoctoral Fellow 
-Biochemistry 
(Pharmaceutical Sciences) 
Pfizer US 
CT - Connecticut 
The candidate wi 11 design and 
execute various experiments aimed 

at developing a self sufficient 
Cytochrome P450 catalyst(s) for 
application in chemical synthesis 
(C-H activation). The project 
will required the use of protein 
engineering and will involve 
validation with various organic 
substrates. 
For more information visit 
NewScientistjobs.com job ID: 
1401183809 

Post-Doctoral Fellow in 
Translational Women's 
Cancer Research 
University of Connecticut Healt h 
Center- UCONN 
CT- Connecticut 
The University of Connecticut 
Health Center seeks a motivated 
post -doctoral fellow to develop 
a unique Clinical-Translational 
Research interface in the 
Departments of Cell Biology 
and the Neag Cancer Center. 



University of Washington, Seattle 
Department of Pediatrics 

Seattle Children's Hospital 

The recently established Center for Childhood Cancer of the 
Seattle Children's Research Institute (SCRI) invites applications 
for two full-time faculty positions (Assistant Professor, Associate 
Professor or Professor, without tenure) from established 
investigators whose research is focused on tumor immunology and/ 
or translational aspects of cancer immunotherapy. The (enter's 
research vision is to discover and refine to practice effective 
forms of cancer immunotherapy for children through integrative 
team research. The applicant's area of research interest should 
be complementary to the interests of current faculty working 
on T cell genetic engineering for cancer adoptive therapy and 
ideally take advantage of the (enter's Process Development and 
cGMP cell production unit, as well as, the extensive collaborative 
opportunities with the Fred Hutchinson Cancer Research Center 
and the University of Washington. Responsibilities of the 
position include development of an independent, extramurally 
funded research program and teaching and mentoring graduate 
students, post-doctoral fellows and junior faculty investigators. 
The successful candidate must have a PhD, MD, or MD/PhD. 
Address any inquir ies to Dr. Michael Jensen, Center Director, 
at michael.jensen@sea ttlechildrens. org. 

University of Washington faculty engage in teaching research and service. 
The University of Washington is an Equal Opportunity! Affirmative Action 

Employer. Women and minorities are encouraged to apply. 

Seattle Children's 
HOSPITAL • Rlf5£AIICH • FOUNDATION 

Fellow will be responsible for 
integrated research with 
multiple investigators in 
the Women's Cancer 
Consortium. 
For more information visit 
NewScientistjobs.com job ID: 
1401180788 

Postdoctoral fellow on a 
rapid point-of-care test for 
the diagnosis of infectious 
bacteria 
McGill University 
QC- Quebec 
Spearhead the project including 
design, development and validat ion 
of the microfluidic circuitry, bacterial 
capture, and chemical signal 
amplif ication. Help guide graduate 
students on the project and help 
coordinate project involving clinical 
partners. 
For more information visit 
NewScientistjobs.com job ID: 
1401181565 

Research Assistant in 
Microbiology -Job #16 

ContraFect Corporation 
NY- New York 
You will support ContraFect's 
lysin discovery efforts. You 
should 
be skilled in: Microbiology (the 
growth and maintenance of 
bacterial and bacteriophage 
cultures). Molecular biology 
(experience in protein engineering 
and mutagenesis techniques are a 
plus. Protein expression and 
purif ication (including familiarity 
with FPLC and nickel affinity 
chromatography) 
For more information visit 
NewScientistjobs.com job ID: 
1401181564 

Research Lab Specialist 
St. Jude Children's Research 
Hospital 
TN - Tennessee 
The Research Lab Specialist 
in the Structural Biology 
Department assists the principal 
investigator with the collection and 
analysis of data for 
specified research projects. 
Specifically, our laboratory seeks 

newscientistjobs.com 
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to understand the molecular basis 
of regulation of cell division and 
apoptosis, with special emphasis 
on the role of tumor suppressor 
proteins in these vital biological 
processes. 
For more information visit 
NewScientistjobs.com job ID: 
1401184416 

Principal Scientist 11 
AstraZeneca US 
MA- Massachusetts 
The successful candidate will 
become an instrumental 
member of a cross discipline 
team involved in the discovery 
and delivery of novel anti cancer 
therapies and provide strategic and 
tactical leadership in this research 
area. 
For more information visit 
NewScientistjobs.com job ID: 
1401181020 

Research Assistant (206505) 
Henry M Jackson Foundation 
MD - Maryland 
Performs laboratory research 

projects, including collection and 
organization of data. Makes detailed 
observations about experiments. 
Provides basic data analysis and 
interpretation. Assists with the 
preparation of technical reports, 
summaries, and protocols. 
For more information visit 
NewScientistjobs.com Job ID: 
1401180773 

Genome Analyst (00305) 
Monsanto 
MO- Missouri 
Monsanto is seeking a highly 
motivated scientist with 
excellent training in Genetics & 
Bioinformatics to join our 
Genome Analysis and 
Bioinformatics Integration team. As 
a Genome Analyst you will 
participate in defining 
and implementing decision
enabling analysis in the fast 

• mov1ng genom1cs arena 
including next generation sequence 
data. 
For more information visit 
NewScientistjobs.comjob ID: 
1401180259 
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FEEDBACK 

WE ARE relieved to hear that the 
US Centers for Disease Control 
is geared up to tackle zombies 
should it prove necessary. Its 
online catalogue of Emergency 
Preparedness and Response plans 
at bit.ly I cdczombieplan includes 
"Preparedness 101: Zombie 
Apocalypse". And guess what? The 
CDC manages to calm public fears 
about dealing with a zombie 
attack by the simple expedient 
of making the whole issue so 
boring even the zombies will 
lose interest. 

"If zombies did start roaming 
the streets," the CDC intones, 
"CDC would conduct an 
investigation much like any other 
disease outbreak. CDC would 
provide technical assistance to 
cities, states, or international 
partners dealing with a zombie 
infestation. This assistance might 
include consultation, lab testing 
and analysis, patient management 
and care, tracking of contacts, and 

.... infection control ... " 

.... . 
~ We had m tended to quote 
Q 

~ more from this lengthy document, 
=> 
~ but sadly we fell asleep. 

.. -
\ I 

I I 
I 

-

WIKIPEDIA is a wonderful 
phenomenon, though like many of 
the best things its wondrousness lies 

as much in unexpected results as in 
the intended purpose.lt is frequently 
claimed that t he on line encyclopedia 

is proof that society can rely on 
volunteers to do the best of our 
cultural work- a claim somewhat 

undermined by the stern warnings 
on many Wikipedia entries that 
they fail to sufficiently reference 

the work of professional scientists, 
journalists and so on, whose efforts 

are their livelihood. 
Now we think reader Henry 

Howard has discovered Wikipedia's 
real use, which is to map concept 

connections. How? He credits, 
properly, fellow undergraduate 
Martin for reporting that "if you pick 

a random Wikipedia article, click on 
the first blue hyperlinked word not 
in brackets or italics, then recursively 

keep on clicking on the first such 
word in subsequent articles, you 
will always end up at 'Philosophy'," 

So we tried it, with the page we 
had open at the time: Gil Scott-Heron 
(1949-2011). And sure enough, then 

the sequence went: "poet, poetry, 

Paul Brown directs us to Jim Legans's 
photostream on Flickr and a photo of a sign 
outside a New Mexico restaurant that says, 
worryingly, "Come in. We're closed" 
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For more feedback, visit newscientist.com/feedback 

literary, fiction, narrative, Iatin, italic 
language, lndo-European, family 
(language), human, living (extant 

species), biology, natural science, 
science, knowledge [getting warm!], 
facts, information, sequence [colder 

again], mathematics, quantity, 
property (philosophy), modern 
philosophy, philosophy." We can 

clearly hear this little found poem 
recited by Scott-Heron, the 
grandfather of rap. 

A friend of Feedback, fellow 
Scott-Heron fan Pennie Quintan, 
asks: what happens when you start 

at "philosophy"? The answer is that 
you get back to philosophy- it takes 

around 20 steps. 
Howard writes that he "felt that 

the proper authorities needed to be 

informed of this discovery, so of 
course, I am writing to Feedback". We 
are therefore delighted to announce 

what we shall call the "Martin 
metric"- though the history of the 
discovery is now buried in several 

hundred tweets on the topic. 
The metric is the number of clicks 

from a given entry to "philosophy". 

Oddly, many obviously concrete words 
have low Martin metrics- "rock" has 
a Martin metric of about 10 -perhaps 

because their "obvious concreteness" 
lies in a philosophical abstraction. 

Feedback takes no responsibility 

for the thousands of hours that 
readers may collectively waste as a 
result of this observation. We would 

appreciate, though, news of strange 
attractors in Wikispace other 
than "philosophy", 

ON HIS holiday last year, Colin 
Deady passed through Nepal's 
Kathmandu international airport, 
where he was disconcerted to find 

his hand luggage had to fit into a 
one-dimensional bag: "Maximum 
size per cabin baggage must not 
exceed a total dimension ofns 
cm", a notice advised passengers. 

"Despite sitting on my bag and 
squashing it every which way, 
I just could not remove the extra 
two dimensions," he says. 

WHEN booking a flight with Easyjet, 

passengers are required to provide 
personal identification details such 
as passport number and date of birth. 

The date entry is supported by drop 
down lists of numbers for day, month 

and year of birth. The latter, Fred 
Nind noted with pleasure, gives 
options going back to 1850. 

"I am glad t hat this facility will 
allow me to give my details easily 
when I book tickets towards the 

end of my second century of life," 
says Fred. 

QUANTUM Bit Induction 
Technology sets out its lofty 
aims at quantumbit.com. "The 
Company," we are told, "is 
developing quantum control 
applied to the superposed 
realities of many worlds. We are 
working on 'Reality Bender' 
technology for our Stockholders." 

Colin Watters, however, is not 
so sure about this. "Is there much 
demand for reality bending?" 
he asks. The investors they seek 
may wish to ponder this. 

FINALLY, where should Mark 

Ribbands put bottles of beer in his 
new Miele K9757 refrigerator? The 
instructions, he tells us, state that 

"the coldest area in the refrigerator 
is directly above the PerfectFresh 
zone;· but they go on to say, 

"however, the PerfectFresh zone 
is even colder". 

You can send stories to Feedback by 
email at feedback@newscientist.com. 
Please include your home address. 
This week's and past Feed backs can 
be seen on our website. 



THE LAST WORD 

Worry lines 
I was photographing landscapes 
in a field under high-tension power 
lines (see photo, below) when 

I discovered my metal tripod was 
delicately vibrating. I could only feel 
the vibrations if I rested my fingers 

lightly on the metal and t hey were 
clearly related to t he high tension 
w ires (notthe gentle breeze). 

When I moved the tripod away from 
the lines the v ibrations stopped, but 

returned when I took it back beneath 
the wires again. What was going on? 
More important ly, if t he lines did this 

to a metal t ripod, what might they 
have been doing to my body? 

• It is not at all surprising that 
there should be some effect 
underneath high-tension power 
lines, when one considers the 
influence of the magnetic and 
electric fields . The magnetic field 
generated by t he alternating 
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and style.lnclude a daytime telephone 
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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. 

current running through the 
wires could induce a current in 
the person and tripod that would 
flow back and forth to earth. But 
in this case, this effect can be ruled 
out because at so hertz (the UK 
standard alternating-current 
frequency), the induced current 
would be very small- especially 
when one allows for the resistance 
of the person's shoes and the 
probable presence of rubber feet 
on the tripod. 

The culprit is almost cert ainly 
the very high electric field under 
the cables. This field can be 
detected by holding a long 
fluorescent tube underneath the 
cables: lo and behold, it lights up. 
I tried this under a 400-kilovolt 
cable near Did cot power station 
in Oxfordshire, UK, recently. 

The vibration the quest ioner 
felt is probably the same 
sensation experienced when 
you lightly touch the metal case 
of a piece of electrical equipment 
from which the earth wire has 
becom e disconnected. My bread 
maker showed this a treat. There 
is a not unpleasant tingling on the 
skin which might be interpreted 
as vibration. It is caused by the 
capacitive current travelling 
to earth through the body. 
The same is happening here 
between human and t ripod. 
Brian Burrows 

Sutton Courtenay, Oxfordshire, UK 

• I suspect your correspondent 
was sensing a small capacitive 
current. If the power lines are 
operating at, say, 25 kilovolts, the 
capacitance from line to tripod 
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would allow a small current to flow. 
If the tripod has plastic feet or 

the ground was very dry when 
your correspondent touched the 
metal, this current - or a fraction of 
it - would flow through their body 
to ground. A similar situation 
occurs when the earth wire of any 
appliance is disconnected and the 
conducting case is touched lightly. 
It is a somewhat odd sensat ion 
that does feel like vibrat ion or 
rubbing one's finger over a finely 
corrugated surface. It is possible 
that if your questioner gripped 
the tripod firmly they would not 
notice anything. 

In this example the risk of 
harm was very low. The m ost 
significant instance of danger 
I have experienced in such 
circumstances was when a 
midwife in the hospital where 
I worked reported this kind of 
sensation when using a portable 
ultrasound scanner. I found that 
the earth connection in the wall 
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socket was faulty and the midwife 
was sensing the capacitive current 
between the live and earth 
conductors in the mains cable. 
Fortunately no harm resulted, 
but these faults can be serious in 
places such as operating theatres 
where an internal connection 
might be made to a patient. 
John Fleming 
Glasgow, UK 

This week's question 

SNOW MOBILE 
The photo above shows a "snow 
rope" which developed on the 
back of a bench as the snow 
started to melt. The rope sagged 
until it broke after about a day 
and a half, and has not repeated 
itself in similar weather. How did 
it form? Significantly, perhaps, 
the area around the bench never 
gets direct sunlight. 
RodGunn 

Elkins Park, Pennsylvania, US 




