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What’s New at the Frontiers of
Science, Technology and

metres: Length of tentacles
of largest recorded specimen
of Lion’s Mane jellyfish.

Exploration

Contributed by natalie thompson, Michael Franco and daniel weiss

Most people aren’t too fond of jellyfish,
so it’s ironic that our actions are causing
their numbers to explode at record rates.
The problem is twofold, according to
University of Queensland scientist Dr Anthony Richardson, who recently worked
with Australia’s Commonwealth Scientific and Industrial Research Organisation
to release a report on burgeoning jellyfish
numbers.
The first issue, he says, is fertiliser runoff from the farming industry. When the
run-off interacts with phytoplankton, the
phytoplankton bloom just like plants on
land, giving zooplankton a lot more food
to eat. And zooplankton just happen to
be the meal of choice for jellyfish. But as
well as boosting food sources, fertiliser
run-off is also killing off fish. “Once the
phytoplankton bloom dies, it falls to the
bottom of the sea and then it’s broken
down by bacteria which use up oxygen.
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Using up that oxygen leads to what we call a
dead zone,” says Richardson. Fish can’t survive in dead zones because they are active
swimmers requiring healthy oxygen supplies,
whereas jellyfish have no trouble drifting in
low-oxygen water.
Richardson also believes that another major
cause of jellyfish proliferation is commercial
overfishing of species that feed on zooplankton. “When you take out the fish, you not only
take out the predation control on the small
jellyfish, but you let their major prey of zooplankton increase and there’s more food for
the jellyfish,” he says. His real worry is that
jellyfish can form what he calls an “alternative
stable state,” where their numbers increase to
the point that they become predators of fish
eggs and larvae, replacing fish as the dominant species. That’s one jellyfish party no one
would want to be invited to.

photos: getty images/afp; Y.Taniguchi, Niu Fisheries Cooperative

Jellyfish Joyride

An explosion in numbers of
giant Nomura jellyfish in 2003
caused problems for fishermen
off the coast of Japan.
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Turning Air into Water
Living in a giant raindrop that produces water out of thin air might sound like
something from the pages of a fairytale. But thanks to the artistic vision of
Spanish architect Orlando De Urrutia and the technical know-how of the TeexMicron
consortium, this fantastical building may soon be rising out of the water off the coast
of Saudi Arabia.
Known as the TeexMicron Water Tower, the structure is coated in photovoltaic
glass panels which not only help produce power, but work in conjunction with the
building’s internal airflow patterns to generate humidity. Moist air will be fed through
a series of atmospheric water generators, resulting in drinking water that is actually purer than bottled water. The generators are essentially dehumidifiers that run
through a seven-stage reverse osmosis process.
Because the ecofriendly tower will be built over the sea, it will also contain a
desalination system that will generate clean water for its residents for bathing,
washing and watering plants. Enough water will also be generated to supply 1,500
nearby homes. As for the building’s use, that’s entirely up to the purchaser: “It’s sort
of an à la carte, made-to-order design. We can expand it or squeeze it down
according to [the buyer’s] specifications. It’s essentially a teardrop shell that provides
all the bio-environmental systems. But as far as what the owner of the building
wants to do with it, it’s up to them,” says Gary Lloyd, chairman of WaterMicron, a
TeexMicron partner.

photos: ORLANDO DE URRUTIA architects

Inspired by nature, the TeexMicron Water Tower could be
the wave of the future.

facts about jellyfish
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largest species can reach a diameter of 2.5 metres
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have been around for over 650 million years

can reproduce sexually and asexually at different ages

1.2

billion: Number of
people living in areas
without enough water.

Zip Strips

Smile!

You might not think that
your electric toothbrush
has much to do with saving
the world, but a system
being developed in South
Korea uses a similar kind
of technology to help bring
electric cars into mass
circulation.
Electric toothbrushes
charge through an electromagnetic process called
induction, in which contact
between two metal coils
doesn’t need to be made; it
is enough for them to be in
close proximity. By implanting power strips into roads
and putting an onboard
charging system into vehicles, researchers at the Korea
Advanced Institute of Science and Technology hope
to put the phenomenon to
use on city streets.
Because their vehicles

Seeing the world through rosecoloured glasses may be more
than just a myth. A new study by
psychologists at the University
of Toronto, Canada, found that
subjects who were in a good mood
took in more of what was in front of
their eyes than those who were in a
bad mood.
Study participants were shown
pleasant, neutral or disturbing images
to conjure up a good, neutral or bad
mood. Then they were shown an image
with a face in the centre and a location
at the periphery. While subjects were asked
questions about the face to focus their attention
on it, a functional Magnetic Resonance Imaging machine monitored the activity of their visual cortices.
Subjects who were in a good mood had significantly more activity
in a part of the visual cortex that processes images of locations than
those in a neutral mood, while those in a bad mood had somewhat
less activity there.
Taylor Schmitz, lead author of the study, notes that earlier studies have shown that good moods make people more creative and
flexible problem solvers. “Not only does emotion make you feel a
certain way, it also alters the way you think,” he says. “It represents
a fundamental change in the way your brain processes information.”

can charge while driving or
idling at traffic lights, the
researchers say they “can
travel long distances with
no limitations, employing
only one-fifth of the battery
capacity of existing electric
vehicles.”
A facility has been set
up at the institute’s Daejeon
campus where golf carts are
zipping along on the strips.
Testing will begin later this
year in Seoul, Hangbok City,
Dongtan New Town and Jeju.

photos: getty images (smile!, bite this!); STIa (zip strips)

bite this!
Everyone knows that the way
to kill a vampire is by plunging a
wooden stake through the heart.
But a brick in the mouth? Forensic
archaeologist Dr Matteo Borrini of
Florence University, Italy, believes
his latest find proves just that.
Unearthing a mass grave on the
Lazzaretto Nuovo island, north of
Venice, dating back to the Venetian
plague of 1576, he found a skull with
a brick between its jaws. Borrini puts
this treatment of alleged bloodsuckers down to a lack of understanding
of the process of decomposition.
When villagers reopened graves
to bury more dead during periods
of plague, they would see that the

are made up of 95 percent water



have no brain, blood or nervous system

vampires had “eaten” the shroud
around the mouth – in reality, it had
simply decomposed.
“The nachzehrer, a specific kind
of vampire whose legend was born
in Kashubia, Poland, would eat his
shroud and in a magic-evil way would
create more plague,” Borrini says,
referring to a book by Philippus Rohr,
published in 1679, that describes how
bricking a vampire to death was a
popular tradition.
“It said that putting something inedible in the vampire’s mouth would
kill him; in this way, he wasn’t able
to eat the shroud and would starve
to death,” says Borrini. No need to
sharpen those stakes then.

consist of three body layers

there are around 200 species of true jellyfish
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300,000

Approximate number
of species of beetles
in the world.

the future’s bright
A fifth Beatle could someday make the
White Album even whiter – only this beetle
hails from Southeast Asia. The Cyphochilus
beetle has a brilliant-white shell, whose structure scientists hope to mimic to produce lightweight paper with a brighter coating.
The startlingly white colour comes from
just one thin layer on the beetle. Professor Pete
Vukusic from the University of Exeter in England says: “Very many systems can give you
great white, like snow. But if you took the same
amount of snow as is present thickness-wise in
the beetle shell, then it would be pretty much
transparent.”



Vukusic says the reason a layer that’s ten
times thinner than a human hair can produce
this unique optical effect is that the particles in
the beetle’s shell – filaments of a protein called
chitin – are arranged randomly. White appears
the way it does because all the visible wavelengths of light are reflected back to our eyes.
“This beetle has evolved the ability to separate the scattering centres in an optimal way.
There’s just enough – but not too much – space
between the scattering centres,” he says. The
technology could also find a home in ceramics
and even in helping dentists to get your smile
just the right shade of gleaming white.
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Catching Criminals
Illegal logging costs timber-producing countries
around US$10 billion a year in lost revenue, according to the World Bank, so it’s no surprise they’ve been
compared to Columbian drug barons by Julian Newman
of the Environmental Investigation Agency. But a new
DNA tracking system being developed by Singaporebased Double Helix Technologies could help axe their
activities.
The company is compiling the world’s first “genographic” database of Merbau trees – a heavily harvested
species found in Indonesia and Malaysia – by recording
leaf DNA and corresponding GPS coordinates from legal
logging camps. It then hopes to extract DNA samples
from wooden furniture and match it to entries in the database to confirm whether or not the wood was logged
legally. Double Helix CEO Kevin Hill says their testing
method is currently accurate enough to tell what site a
particular wood product has come from, but will eventually be able to distinguish between trees on opposing
riverbanks.
The two main challenges they face are extracting
viable DNA from wood that has been processed, and
gaining access to the camps, which Hill likens to the
“Wild West”. But their system could fight ecocrime on
an even bigger scale, he adds. “Timber products are just
the tip of the iceberg. There’s coffee. It can work with
rare truffles from one particular region in France. It can
apply to any plant life. If we make this work in the timber
industry, we can [apply it to] more boutique forestry
products, a lot of them equally under threat,” he says.
Timber barons beware!
1
most expensive bottles
of wine
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Winemakers take great care to select materials that will bring out
just the right mix of flavours in the finished product: all the way from
the grapes to the wooden ageing barrels. Now a group of scientists
has found that the wood used to make these barrels leaves a clearly
detectable chemical imprint on the wine.
The scientists used an ultra-high-resolution mass spectrometer to
analyse a variety of 10-year-old wines that had been aged in oak barrels made from trees harvested from nine different forests in France.
The spectrometer ionised the molecules that make up the wine and
then recorded how these molecules behaved in a magnetic field.
Instead of looking only for molecules whose structure is known,
the researchers cast a wide net and found a wide variety of unknown
molecules, a testament to the complex chemical makeup of wine.
Nonetheless, the results showed distinct similarities among wines that
had been aged in the same wood.
“Whether the wine is chardonnay, syrah, pinot noir or grenache, if
it is aged in barrels from a particular species from a particular forest,
then it has common markers,” says one of the scientists who conducted the study, Régis Gougeon of the Université de Bourgogne in
Dijon, France.
Gougeon says that the technique could theoretically be used to
verify the authenticity of a given wine. The next time you buy a vintage bottle of plonk, make sure it’s
the real deal.

3
sold for US$100,000
2 1784 Château d’Yquem:

photos: getty images (catching criminals); alamy (wine spectrometry)

Wine Spectrometry

4
Hermitage: sold for US$38,5005
3 1951 Penfolds Grange

Photos: Lynn Pelham//Time Life Pictures/Getty Images; Keystone/Getty Images; Jacques Pavlovsky/Sygma/Corbis

them to Padua, and so had rights to
them. It was to no avail, however, and
the whole collection was sent back to
Vienna by the US authorities in 1946,
where they were put on display again
in 1954. But although the collection –
including the Lance – was back home,
the controversy did not end.
The Legend Lives On
In 1973, journalist Trevor Ravenscroft
claimed that Hitler had believed the
Lance could help him, like the magician Klingsor in Wagner’s Parsifal, to
wield evil power, as part of his fascination with the occult.
Ravenscroft said that Hitler had
revisited the imperial museum shortly after the annexation of Austria in
1938, believing that his possession
of the Lance meant that world power
was now in his grasp.
Ravenscroft based his report
on his exchanges with an Austrian
historian, Walter Johannes Stein,



who told him he had met Hitler in
Vienna before World War I. Stein
also claimed to have discovered, in
a Vienna bookshop, a copy of Parsifal which had belonged to and
been written by Hitler. Stein was
convinced that Hitler had come to
understand the dark forces of the
world by a process of “transcendent
awareness” – by going into a trance
and reliving historical events.
Hitler is also thought to have had
drug-induced visions that led him
to believe he was the reincarnation
of Wagner’s Klingsor. But in fact, as
Ravenscroft admits, key elements of
Stein’s account – the meeting with
Hitler, Hitler’s visit to the museum in
Vienna and so on – were themselves
based on such “visions,” which could
mean they were pure inventions.
Despite the circumstantial and
unsubstantiated nature of the evidence, the myth of the Lance’s power
lives on. Books like The Spear, Adolf
Hitler and the Secrets of the Holy
Lance, Spear of Destiny and The Mark
of the Beast all keep the legend alive.
Comic strips have also taken up the
story, most notably Indiana Jones
and the Spear of Destiny.
For the most part, this is just entertainment, but many people still
believe key elements of the legend
of the Lance, and not just neo-Nazis;
TV documentaries and Internet sites
continue to boost its reputation.
In the Middle Ages, people were
often superstitious, and belief in
mysterious powers was widespread.
While it was not inherently absurd for
people then to believe that the Lance
did indeed pierce the side of Christ –
and that it contained nails from the
cross – it is surely unreasonable for
people today to believe things we
now know cannot be true.
But the legend of the Lance and
its powers lives on – and while allegedly gullible medievals thought the
Lance’s main feature was a supreme
capacity for good, many modern
believers seem open to a belief in
mysterious evil powers.
Only time, and to an extent history, will tell. n

despotic delusions
Dictators aren’t
known for rational
thinking, so it is
not surprising that
many of them have
been deeply superstitious men.
From 1957 to
1971, François
“Papa Doc” Duvalier exerted brutal control over Haiti with the use
of a group of men called Tonton
Macoutes. This band of thugs wore
sunglasses day and night, only reinforcing the belief that they were
zombies Duvalier raised from the
dead using
voodoo.
In Burma,
General Ne
Win who
ravaged his
country from
1962-1988,
was a devotee of yadaya-che, an arcane
Burmese practice of controlling
one’s destiny. This reportedly led
him to engage in odd practices,
such as walking over a bridge
backwards and circling his village
nine times while riding in an aircraft seated on a wooden horse.
Notorious Iraqi
ruler Saddam Hussein, whose mother
was a part-time
fortune teller, also
had a deep belief
in the supernatural.
During his life it
was believed that Hussein could
conjure genies as personal slaves.
He also reportedly wore a “magic
stone” that protected his life
and steered him safely through
multiple assassination attempts.
However, it seems the stone’s protective powers ran out on December 30, 2006, when the real-life
bogeyman was executed.
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