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we sit here in the Au shed, jazz
drifting in through the open (broken)
window, we can’t help but notice that a
new hole has developed in the roofing felt; don’t
worry, we’ll send out one of the copy editors in
the morning for some rival student publications
to cover the hole, and protect our papier mâché
Grammy… Despite recent events we’ve been
very busy with Issue Seven.
This issue looks at sound and music. Vibrations
are all around us, from the molecules beneath
our feet to the radiowaves we tune into, and that’s
why the science of music is just so interesting.
Radiation isn’t often coupled with distinct and
haunting melodies (unless you’re in the sell-out
Broadway show Go-Go-Chernobyl) but in this
issue we hit upon an orchestra merging melody
with isotopes in an unusual way to create radonrock. Another unusual kind of composition
is happening right here at the University of
Aberdeen, where resident professor of music,
Pete Stollery, is creating electroaccoustic music
from the unexpected. Find out more in our
interview on page seven.
Seranading the flowers, we also take a look
at some bees singing to flowers with the beat of
their wings. From the beachs of South Africa, to
zombees in North America, this article touches
upon all things bee-related.
In our book review we meet the Rinkidinks,
a race of colourful creatures who adapt to their
environment. The book, aimed at a younger
audience, provides an exciting and easy way into
the facts behind evolution.
You might remember in the previous issue,
we offered a free place on a course with our
sponsors. In this issue, we tell you about our five
fabulous finalists and what they hope to get out
of the course.
We hope you enjoy this issue of Au. To join the
conversation, hop over to our website at ausm.org.
uk. We are looking for creative and enthusiastic
designers, illustrators, journalists, feature
writers, and editors. Students in all subjects
at all levels are welcome and no experience is
required; we’ll teach you the skills you need. Get
in touch via info@ausm.org.uk.

E D I TO R- i n - C h i e f
Amy Hayward
C R E AT I V E E D I TO R
Josh Doyle
E D I TO R S
Dr. Kirsty Nutt
Anna Cederlund
AS S I S TA N T E D I TO R S
Bridget Murray
Anna Pitchford
Tom Mackenzie
WEBSITE
Dean Brooks
Iain Learmonth (aucs)
S P E C I A L T H A N KS
Communications Team, peru
Dr. Heather Doran
Dr. Ken Skeldon mbe
Shaunagh Kirby
Chris Pollard
Ross Hendry

Copyright © 2013
Science Journalism
Society

Opinions expressed are
not necessarily
those of the Society, the
University of Aberdeen or
our Sponsors.

AMY HAYWARD, EDITOR-IN-CHIEF

Jo in ou r te am !
EM AI L in fo @aus m
.o rg .u k

Have news to share?

News Update

email:

news@ausm.org.uk

Why Don’t Penguins Fly?
The truth about the flightless
birds
Why can’t penguins fly? It’s the oldest question in the Universe. Maybe.
They have wings. Things with wings fly.
The University of Aberdeen was part of
an international research team exploring the answer to this question using a
biomechanics theory, that wings good
for flying cannot be as good for diving.
Following studies of guillemots —
seabirds in the Auk family which closely
resemble penguins in their diving and
swimming behaviour but are still able
to fly — the researchers published their
findings in Proceedings of the National
Academy of Sciences of the USA. The
paper showed that guillemots used substantially less energy than most other
birds when they were diving, but the energy they needed for flight was the highest ever reported for a flying bird. The
energy demands were 31 times greater
than the energy they expended when at
rest.
Hence, the team believe their findings explain why penguins can’t fly —
because they are so efficient at diving
that there is a trade-off in terms of flight.
Professor John Speakman, who works at
the University of Aberdeen as well as the
Chinese Academy of Sciences in Beijing,
said: “Like many people, I have been
fascinated by films of penguins walking
across the Antarctic ice, and wondered
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why on earth they lost the ability to fly.
It is great to be part of the team that has
collected the data that resolves this issue.
“The lack of flight in penguins has
been an enigma, because it leads to
some seemingly poorly adapted behaviour. Emperor penguins, for example,
walk up to 60 km between their rookeries and the sea — a journey taking several days that could be covered in a few
hours if they were able to fly.
“Also, many penguins are targets of
predators such as leopard seals, at the

points where they enter the ocean. This
problem could be easily avoided if penguins could just fly over the top of the
predators.
“However applying the biomechanical
theory to penguins, their loss of flight
may have been due to the tradeoffs in
maximizing wing function in water versus wing function in air.
The paper — High flight costs, but low
dive costs, in auks support the biomechanical hypothesis for flightlessness in
penguin is available online as of 21 May
2013.

Reflux-ation
Surgery better than medication?
“Grab the Gaviscon” is the usual
solution when heartburn is a problem
(other medications are available). But
for chronic sufferers of persistent heartburn, antacids aren’t always a good
enough long term solution. A study published by the University of Aberdeen’s
Health Services Research Unit in the
British Medical Journal has found that
actually, surgery is a more effective
treatment. The study had over 800 participants, all of whom had suffered from
gasto-oesophageal reflux disease (gord)
for longer than 12 months. They were
recruited from across the UK, and many
were randomly allocated to either sur-
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gical or medical treatments. Surgery involved wrapping the top of the stomach
around the bottom of the gullet. Some
were able to choose their treatment program, and all were followed for up to
five years post — treatment. Professor
Craig Ramsay said, “At one year, people
who had had surgery had better relief of
their symptoms than those on medication. In this new report we have shown
that was also the case for patients who
had had surgery after five years. The
worse a patient’s symptoms were at the
start of the study, the greater the benefit
of surgery.”
Not only did the surgery provide bet-

ter relief for the patients, there were also
very few complications during surgery.
Ramsay went on to say, “Other studies
have suggested the operation can lead
to other symptoms, including difficulty
swallowing, wind and being unable
to vomit, but these types of symptoms
were reported by similar proportions of
people both in the surgery and the medication groups in our trial.” The positive
result of the study means surgery, where
appropriate, is a realistic approach to
the relief of long term suffering during
persistent heartburn.

Breaking New Bread
The Rowett Institute of Nutrition
and Health has broken new bread, announcing the winner of their ‘Commitment to Healthy Eating Award’ recently. The Pulsetta Roll, by Plenta Foods
Ltd., won this award during an event to
showcase the North-East food industry.
The roll itself is gluten-free, and nutritious, as well as being free from all
major food allergens.With such major
health benefits, the roll is now available
to purchase on the University of Aberdeen campus.
Commenting on this year’s awards,
Dr Alan Rowe, at the University said,
“We were once again delighted by the
high quality of applications for the
award, and thank all the applicants for
their work. In this Rowett centenary
year we were looking for something
more than simply an innovative product.

Receiving the award founder, Dr
Karsten Karcher, said, “On behalf of the
entire Pulsetta team, we are delighted
and honoured that the Grampian Food
Forum has recognised our commitment

Architectural Award
The University of Aberdeen’s Sir
Duncan Rice library has been shortlisted for a national architectural award,
in the 2013 My Place Scheme Awards.
The award aims to celebrate good
local design and conservation as nominated and evaluated by local people.
As such, the University of Aberdeen’s
library couldn’t be a stronger candidate for the award. The library itself
cost £57 million to complete, and is a
striking addition to the University of
Aberdeen campus with its unique spiral atrium. Opened by the Queen in
2012, it is a refreshing piece of architecture as compared to the surrounding
building. With over one million books
housed inside, 1200 work-stations,
and 4000 archives, the library has the
latest technology available to provide
a flexible learning environment, and
impressive public venue. The venture
was the largest capital fund-raising
project undertaken by the University, and is viewed as a great success.
The design of the library was conceived to reflect the ice and light of
the north in a sharp and modern design. In addition to a striking exterior,
the interior of the library has sweeping contours, and impressive views of
the Granite City surrounding it. The
special collections centre is housed in
the lower ground floor, preserving and
restoring the many archives housed
within it. The most notable of which
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Flat Voles
Professor Xavier Lambin, a Professor of Ecology at the University of Aberdeen was part of a team that has published a ground breaking new study on
the “flattening” in population numbers
of voles in Europe. Traditionally, voles
vary in number from year to year in a
cycle that repeats every three or four
years. Voles are a keystone species, integral to the rest of the ecosystem. What
happens to the voles impacts everything else, from top predators to vegetation. The change observed is consistent
throughout Europe, and it is suspected
climate change has a role to play. The
paper states more “flattened” population fluctuations are to be expected in
the future, and that their effects may
cascade through food webs across ecosystems. Professor Lambin said, “The
world will be a less exciting place without those spectacular fluctuations.”

University library shortlisted for major award

includes the Bestiary, and travel journals currently on display in the gallery.
Morten Schmidt, of Danish architects
Schmidt Hammer Lassen said, “The
University was committed to creating
a magnificent academic library, which
would at the same time be open to the local community of Aberdeen. All through
the process the University made visionary decisions and supported the design
of the buildings. This has had a positive
impact on the final result we achieved.”

He Stollery
Our Hearts
A music festival co-founded by University of Aberdeen Professor Pete Stollery
has been shortlisted for a prestigious
award. The festival brought together a
large range of different genres of new
music and encourages people to widen
their own musical horizons. Au interviewed Pete on page 7 ■
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Mathematically

Musical

micheal stringer explains how
maths affords music structure

It

is often noted by music teachers that they
have a high proportion of mathematically
gifted students. At first glance this link
may seem contradictory, after all what does the
purest of sciences have to do with what is, by
its very nature, a quintessential art form? The
answer may be surprising.
Links between the two subjects can be traced
to classical antiquity and Ancient Greece.
Apocryphal accounts tell of Pythagoras walking
past a forge pausing to listen to the ringing peals
of hammers of different sizes. He found there
was a link between the mass of the hammer and
the sound heard. On further investigation it was
discovered that string and wind instruments
followed similar principles, with the length
of the strings and the length of the air column
determining the sound.
His conclusions lead to an important
development; the Pythagorean scale. This was
constructed using what were to become the
intervals of an octave and a fifth of an octave.
He also used the fact that frequency ratios of 2:1
and 3:2 are particularly consistent.
By mathematical transformation of these
values it is easy to find the positions of the notes
on a scale. We could, for example, consider a
string that sounds with a given frequency. If we
cause that string to vibrate at twice the frequency
we will obtain the same note but a higher octave.
The disadvantage to this approach lay in the
fact that the scale created is not closed, which
could potentially create an infinite number of
notes. This does not agree in harmonic terms.
The scale was however sufficient for the music
of the time, and only later that the need for
improvement gathered pace as the harmonic
language found more fertile ground in the use
of major and minor keys.
The effort to improve the scale was to involve
both scientists—such as Euler, Mersenne and
Kepler—and musicians: Bach, Mozart and many
others. Often the problem with proposed scales
lay around the fact that they had compromised
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on some aspect or other, improving the sound
in a particular key to the detriment of other
keys. The eventual solution, known as equal
temperament, is still used today. It lay in finding
a compromise in which an octave is divided,
such that each note of the scale may be obtained
using a single basic interval. Each semitone of
the octave is then separated by a distance of
√(12+2). Vincenzo Galilei, the father of Galileo
Galilei, was one of the earliest proponents in
the West. The main technical challenge was
to approximate the root such that it could be
applied in practice.
Changes in the preferred scale and
compositional
developments
necessitated
corresponding alterations in the instruments
played. In the process some instruments were
superseded, such as the viol being replaced with
its more projecting sibling, the violin. Other
instruments, including most of the wind section,
were modified significantly. To take one example
flutes are perhaps the first instruments used
for the production of music, with the earliest
surviving example dating to around 38,000 B.C.
In Ancient Greece, the flute assumed the form
of the pan pipes. Separate pipes cut to a length
such as they could sound a particular.
Over time a realisation came that a single
pipe with holes inserted in suitable places was
able to play across a range of notes. This lead to
the creation of the recorder, penny whistle and
early concert flutes. Initially these holes were
positioned entirely by trial and error. Often if a
certain note was found to be too sharp or flat the
hole was modified accordingly. These changes
took no account of the effect such adjustments
had on other notes, and over time the result
was a very inconsistently tuned instrument
that was difficult to play well. This point in the
development of the instrument coincided with
the ascendancy of the skilled flautist, Theobald
Boehm. Over time he found significant
deficiencies in the existing instruments and
studied acoustics at the University of Munich.

MICHAEL STRINGEr IS a phd student in medical sciences

I l l u s t r at i o n s :
t o m m a c k e n zi e

Sounds of
Silence
ALEXIA FISH hunts out the quietest place on Earth

He developed a method of determining the
optimal position of holes to facilitate an equal
temperament scale on the flute. As can be
imagined, a mathematical grounding for such
a method was vital, though it also involved a
certain amount of experimentation.
To determine the position of the keys on a
flute one has to consider the effective length,
Ls, of the tube, which extends slightly beyond
the physical length of the instrument. The
fundamental wavelength, the wavelength
produced when all keys are covered, is found to
be equivalent to twice the effective length of the
instrument. The formula, f=vλ, where v is speed
of sound and f is frequency, can be rearranged
to find that the frequency of a note is equivalent
to the speed of sound, v, over 2Ls. From this it is
then possible to determine the position required
for a note of a known frequency to be produced,
allowing the positions required for each keyhole
to be determined. In practice the solution is
complicated by other considerations, some of
which were also accounted for by Boehm and
others of which remain a matter of research to
the present day. However the work carried out
by Boehm had a significant influence on other
woodwind instruments, with the clarinet being
subject to similar changes and made more
limited improvements to the bassoon and oboe.
The links between science and music are
not, of course, limited merely to woodwind
instruments. The family of Bessel’s functions is
widely applicable to a range of instruments. In
the case of drums we may determine the modes
of vibration using the functions. Bessel shapes
or horns are also closely related to the shape of
brass instruments. It would be a mistake to try to
think of music in rigorously quantifiable terms.
It is in the individuality of performance and
subtle embellishment of character that music
becomes more than an equation ■

Lo

ts of people crave silence,

but in
the Orfield Laboratories’ acoustic
anechoic chamber too much quiet
can make you hallucinate.
The chamber, in Minneappolis, currently
holds the world record for being the quietest
place on earth. With thick fibreglass
acoustic wedges, concrete, and double walls
of insulated steel, it absorbs 99.9% of all
sound. The entire room is also suspended,
to decrease external vibrations (such as a
heavy goods vehicle passing outside).
An anechoic (meaning echo-free)
chamber is a room created to completely
absorb sound or electormagnetic waves —
sometimes even radiation frequencies. The
accoustic anechoic chamber was originally
designed by accoustic expert Leo Beranek
to reduce sound levels. More recently, and
in the case of Orfield Laboratories, these
chambers are used to reduce external
noise in terms of radio frequencies and
disturbances in order to measure the actual
sound produced by devices.
The Orfield anechoic chamber has
been given a sound rating of negative 9.4
dBA (decibel A-weighting — a measure of
environmental noise). Any sounds below
0dB are undetectable by the human year,
so in the Orfield anechoic chamber, you
can’t detect any sound not made by yourself.
Internal sounds become more noticable in
the room, and silence becomes distubing.
Visitors are challenged to see how
long they can sit with the lights out. The
longest anyone has spent in the chamber
is 45 minutes. The founder and president
of Orfield Labs, Steven Orfield, can just
manage 30 minutes.
Aside from being used by companies for
testing the noise levels of their products
(such as motors or kitchen appliances) in
an entirely controlled environment, the
room has also been used by Nasa for space
training — they float trainee astronauts
in water tanks to simulate the silence and
weightlessness of space.
Anechoic chambers are found in many
places worldwide, a rival of Orfield Labs is
the University of Salford that, unofficially,
have a quieter chamber that measures
negative 12.4dBA. Wherever the true
quietest place on earth lies, after all the
raucous inventions man has come up with
it seems rather fitting that finally we have
come up with something so quiet that is still
proving to be so useful ■
alexia fish is an undergraduate in conservation biology
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ELECTROACOUSTIC
landscapes
“If

au talks to pete stollery, Professor of
music at the University of Aberdeen

you give me two minutes i can go get
that sound” Pete says to me as he goes
back to his office from the music studio
we’re currently sat in. Where others see sound
as something abstract, Stollery uses sound more
as a material, something you can carry around.
He likens himself to a sculptor, but instead of using clay to form something visually appealing he
uses the sounds around us to create something
melodic and pleasant. By the use of a simple microphone Pete records what he hears, sounds
that for some may just be considered noise. He
then takes his sounds into a studio and, with the
help of modern-day technology, he transforms
the sounds into new pieces of music. Pete isn’t
just some enthusiastic man with a studio in his
garden shed, he’s a music composer specialising
in electroaucoustic. As Professor in Composition
and Electroacoustic Music at the University of
Aberdeen, he’s won several awards and honorable mentions.
Pete started playing the piano at a young age,
took up the viola and sang in the church choir,
continuing on to studying music at university. He
had never really been involved with technology
before, but when a professor asked him whether
he wanted to compose his music using pen and
paper or the computer he decided to try using
the digital media.
Where a more traditional composition is
governed by specific, fixed rules much like
maths Pete’s music is without rules or a beat.
Taking the sounds he records, he uses modernday technology to create new sounds from the
existing natural sounds. He might stretch or
remove different parts of the sound. The new
sound he creates can then be stitched together
in a seamless tapestry of sounds making up his
composition. He defines the process as peeling
away the layers of the sound and using the inner
core to create new music. A very different aspect
of Pete’s music is the fact that he doesn’t use an
instrument. It is very unusual for him to create

music through the tones of any instrument.
The only thing he needs for his music is his
microphone for recording. It is rare even for him
to record sounds coming out of an instrument.
With this passion for sound also comes a
wish to preserve it. For example, when a whisky
distillery was updating their manufacturing
process, Pete visited them with his microphone
to record the sounds that would now be lost. He
then made pieces of music with these recordings.
Performing them in the same room, now silent,
which he recorded them in made the workers
both uncomfortable and touched he says. Another
way of preserving sound is sound mapping. As
an ongoing art project Pete and colleagues have
created a website where ordinary people can
upload their own sound recordings of a certain
space
(www.aberdeensoundsites.net).
By
connecting these sounds to Google maps their
wish is to raise awareness of sounds around us
that are being ignored. A similar project is being
carried out in Buenos Aires, letting people get to
know a new place through listening to sounds.
Listening is another passion of Pete’s. He
tells me about the importance of listening carefully to the sounds around you, gladly quoting
J. Cage, one of the pioneers in electroaucoustic
music, “All music is sound and all sound has the
potential to become music”. This is illustrated by
the story of a young boy taking part in an event
held by Pete. After two hours of different musical exercises the little boy went to go to the loo.
He came back very excited telling everyone they
must come at once, and listen to the sound of
the toilet flushng. Enthused by it, the boy asked
if they’d ever heard how beautifully the toilet
sounded when it flushed? Thanks to Pete, the
child now had a new outlook on sound and an
appreciation of the noises that we so easily ignore on a daily basis. As I exit Pete’s office, and
headed for the bus I have a similar revalation;
when have the sounds of traffic ever seemed so
musical? ■
pete stollery is a professor of composition at the university
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Feel it in my Fingers
diana-maria marosi looks at involuntary movements

Wa

“

changes
have been
discovered in
the brains of
profesional
musicians.

”

Illustration:
Antek Sieczkowski

Au s u m m e r 2 0 1 3

lking down the high street offers
you one of today’s extremely common
sights: people coffined in their own
thoughts, trying to detach themselves from the
daily noise and stress, by listening to the sounds
coming from their tiny earphones. With all the
music that surrounds us, it is easy to forget that
there are people behind the notes, mastering
the keys and the chords, real virtuosos of the
instruments. However, some of them experience
a very frustrating condition springing from their
very passion for the instruments they play: focal
dystonia.
Focal dystonia is a painless movement
disorder referring to the loss of voluntary control
over individual finger movements, being a more
frequent phenomenon in accountants, students,
typists, or teachers. The condition occurs in 1%
of pianists, organists, wind players, guitarists,
and other string players, and, in many cases,
it means the end of their career. Dystonia is
thought to be the effect of repetitive, forceful,
highly articulated, synchronous movements
of digits that musicians make many hours a
day, over years of practice, affecting especially
the middle finger, the ring finger and the little
finger.
It is well known that, even in adulthood, the
human brain is capable of reorganizing itself
because of its ability to adapt to how we use
our bodies, as well as to compensate for ageing.
Reorganisation can come in many forms —
from increasing the surface area of the brain
dedicated to nurturing (in rats) to reassigning
visual parts of the brain in the blind to Braille
reading. This also be seen in dystonia. An
MRI study from 1998 found that the distances

between mind representations of fingers of
the dystonic hand were smaller in the part of
the brain that processes sensory information
coming from receptors (somatosensory cortex)
than for the hands of people who were not
musicians. In the case of musicians, fingers are
most often moved in the same way at the same
time during the playing of an instrument. This
results in a different kind of reorganisation,
in which less space in the brain is dedicated
specifically for individual fingers since they
most often move together.
There are treatments available for the
dystonic patients. In a study investigating
treatments, more than half of musicians that
chose to practice nonspecific exercises on their
own instrument reported that their condition
improved. Musicians are less likely to embrace
drugs (like trihexiphenidyl or botulinum toxin
injections) as cure for dystonia because they
have a feeling of self-control through exercises
and believe that an active involvement to be
beneficial in the healing process.
The most successful remedy was one of
ergonomic modifications. These involved
attaching splints to the affected fingers to
block the involuntary movements, introducing
support systems for the instruments that had
to be carried around or even modifications to
the instrument. Another therapeutic option was
retraining, in which musicians had to perform
the movements of a restricted tempo and force,
to avoid movements of the adjacent fingers, and
they also got visual feedback from mirrors to
recognise their correct and incorrect gestures.
Other changes have been discovered in
the brains of professional musicians. Sensory
response to pressure in their left-hand has
been found to be greater compared to that of
non-musicians, especially in the little finger. It
is also stronger for those that start to play their
instrument at an early age. Musicians’ brains
are differently excited by the piano tones and
pure tones, it seems, again depending on the
initiating age. Those who never played an
instrument showed no difference in their
excitation, suggesting that a musician’s
brain is more specialised in processing
the tones of the musical scale.
Music is not only about the musician’s
work and pleasure or the euphoria and
change of mood felt by the listener.
The major change takes place in the
one who is offering the music as a
gift to the world, an imperceptible
but steady metamorphosis inside her
brain and in her hands ■
diana-maria marosi is an undergraduate in psychology
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Behind
Closed Jaws
anna cederlund looks at mri answering musical questions

Pa

ssion, beauty, humour, joy, anger, sadness; the extremes of human emotion can all be expressed
through a truly remarkable musical
instrument: the human voice. Few of us stop to
think about the mechanisms underlying such
versatility, particularly in the singing voice.
Singing is thought to embrace all cultures no
matter how remote or isolated. For religious reasons, communication or just simply enjoyment,
the purposes of singing are embraced in all aspects of our life. In fact, most anthropologists
believe that singing predates development of the
spoken word.
Singing is a very complex activity; it requires
finely coordinated movements of breathing,
vocal and articulatory muscles. Despite the
development of singing as a highly appreciated
art-form, our understanding of the science
of singing has lagged behind. Until the late
twentieth century, available investigation
methods meant that vocal activity could only
be examined in part. This all changed in 1987
when the introduction of magnetic resonance
imaging (MRI) to voice research meant that
the whole vocal tract could be scrutinised at
once. Since then, the use of MRI has contributed
to considerable advances in knowledge and
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understanding of the science underlying voice
production.
Traditionally, models of voice production are
based on the linear source-filter theory. In this
theory, the source of the voice is the larynx, an
organ at the top of the neck which has several
functions, the two most important being the
production of speech, and the protection of
the windpipe from swallowed food and liquids,
whose vocal folds are set in motion as air flows
from the lungs. During its passage through
the filter, or vocal tract, sound undergoes
alterations; some frequencies are enhanced and
others diminished according to dimensions of
the oral and pharyngeal cavities. The sizes of
these cavities are determined by the position
of the articulators (lips, tongue, jaw and soft
palate). The pitch of the voice is determined by
the length and tension of the vocal folds which,
in turn, depends upon activity of laryngeal
muscles. On its own, the source-filter theory
is unable to account for the full range of vocal
phenomena. Many questions are still without
answer, such as what mechanism underlies the
rise and fall of the larynx when we sing?
At the University of Aberdeen, Nicola Miller
is challenging this traditional approach. She’s
asking whether the current focus of research

Meet the scientist

could be masking or leading us to ignore
important pitch-related adjustments occurring
elsewhere in the head and neck that are unrelated
to changing positions of the lips, tongue and jaw.
Using MRI, she developed a method to allow
her to investigate relationships between vocal
structures and their bony surroundings; the
craniofacial skeleton and cervical spine.
Using MRI images from 10 healthy adults
relationships between the vocal structures
and the craniofacial skeleton and spine were
determined. Analysis of images with volunteers
at rest uncovered the presence of previously
unrecognised growth-related patterns of
development involving both skeletal and
vocal structures. Greater awareness of these
underlying development patterns is important
because they could explain some of the
differences between individual performers.
To look at functional differences in internal
structures volunteers then went on to hum
different notes while in the scanner. They
hummed two notes, one high pitched and one
low pitched. The results were stunning. Analysis
of images not only supported her hypothesis—
that significant pitch-related adjustments were
occurring elsewhere in the head and neck—but
they also showed that changes of pitch lead to a
surprising degree of internal neck movement.
So what underlies these changes? Nicola
hypothesizes that the nerves supplying postural
neck and hyoid muscles might have something
to do with it. Not only do these muscles have
common nerve roots, their position behind
and in front of the airway raises important
questions as to whether, by working together,
they could influence both vocal tract size and
pitch production. Overall, she says “the results
of this study lead us to put forward a bold and
thought-provoking hypothesis that the ability
to speak or to sing is superimposed on a robust,
underlying,
widespread,
pitch-adjusting
system where perturbation by, for example,
the rapid articulatory movements necessary
for the production of speech, results in on-line,
widespread, reflexive changes, which serve to
maintain a steady acoustic output.” A hypothesis
that sits well with anthropologists views that
mans musical voice predates the spoken word.
Apart from their implications for voice
science, these findings have important clinical
implications. They could, for example, explain
why some patients have voice difficulties after
cervical spine surgery, or why professional opera
singers have an increased incidence of cervical
spine abnormalities. More importantly, however,
taking into account pitch-related changes that
occur beyond the larynx might pave the way
for more effective treatments and therapies for
those with voice difficulties. It could also add
new insights into mechanisms that allow us
to communicate thoughts, words and feelings
through the power of voice ■

What’s your background?
I trained at Leeds Medical School before
training in general and occupational
medicine. I still work one day a week as
an occupational physician.

why this research?
As a junior doctor I wasn’t interested in
research. That all changed when I tried
to understand why my youngest daughter found learning difficult. I made some
observations that led me to question the
science underlying communication. I
was given the opportunity to pursue this
research by the University.

Where will your research lead?
The findings from this study clearly illustrate the ancient idea that the whole
is greater than the sum of the parts.
Apart from their relevance in singing
these results are likely to find interest
across a range of disciplines, including obstructive sleep apnoea (OSA) research. In OSA, skeletal abnormalities
are known to increase the risk of developing OSA in later life. Understanding
patterns of head and neck development
may help predict those at risk and lead
to more effective treatment strategies.

What are your future plans?
I hope to pursue some of the questions
raised during my research.

anna cederlund is a phd student in
the institute of medical sciences
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Descent
of Music
fiona hunnisett looks at
the origins of music and the
perceptions it leaves

fiona hunnisett IS AN undergraduate in music

Telling
Tastes
pauline van tol explains
how the music we listen to
might offer a glimpse
into the soul

W i l l i a m Mi c h a e l H a r n e t t
The Old Violin, 1886
O i l o n C a n va s
N at i o n a l Ga l l e ry o f A rt

pauline van tol IS An mres student psychology

Fo

r most individuals,
music has distinct
power. The ubiquitous
nature of music is
central to every culture
on earth, and likely goes back to the
very beginning of our species.
The origin of music is puzzling, and
Darwin evidently thought so when
he wrote in The Descent of Man: “As
neither the enjoyment nor the capacity
of producing musical notes are faculties
of the least use to man ... they must be
ranked among the most mysterious
with which he is endowed.”
Steven Pinker, psychologist, once
referred to music as “auditory
cheesecake,”
and
questions
the
benefits of music. He explains that as
far as biological cause and effect are
concerned, music is useless.
Pinker and his colleagues feel that
the powerful nature of music is made
possible by using brain systems that have
already developed for other purposes.
Interestingly, there is no devoted music
centre but a dozen scattered networks
in the brain. Regardless of the extent to
which musical interest is innate, music
remains manifest in many cultures.
Most of us can identify various
elements in a piece of music; tone,
rhythm, and so on. Different parts of
the brain work in symphony to create
what we ultimately percieve as a piece

Mu

sic

is

most

one

of

the

appreciated

phenomena in society
but
philosophers
and psychologists
have long speculated about its
purpose. Aristotle saw music as the
most influential phenomenon that an
audience could be affected by, whereas
psychoanalysts regarded music as a
form of sublimation of deeper desires.
Given the fact that people spend 14%
of the time they are awake to listen to
music, it is an important aspect of our
lives. As Professor D. Hargreaves noted,
due to technological advances allowing
us to listen to music at any time or place,
music no longer is just a commodity,
but a resource under our active control.
This allows us to use music to achieve
different psychological ends, such as
creating certain moods. But music tells
us also about who we are and reinforces
the views we have about ourselves, and
many studies look into this.
Recently, Chamorro-Premuzic and
Furnham categorised three different
uses of music: emotional, rational and
background. In emotional people appear
to use music for emotional regulation
or to change moods. When individuals
use music rationally, they listen to it in
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of music. Coupled with an almost
irrational and unconscious structural
appreciation of music, comes an often
powerful and penetrating emotional
response. As the nineteenth century
philosopher, Schopenhauer once wrote:
“The inexpressible depth of music, so easy
to understand and yet so inexplicable,
is due to the fact that it reproduces all
the emotions of our innermost being,
but entirely without reality and remote
from its pain... Music expresses only the
quintessence of life and of its events,
never these themselves.”
Listening to music is not just auditory
and emotional, it also involves the motor
system. The philosopher Nietzche once
claimed that we listen to music with our
muscles. The way we keep in time to
music is generally involuntarily. When
we are dancing, or tapping our feet, in
time to a melody we often mirror the
thoughts and feelings provoked.
This is not simply limited to listening
to music. Much of what takes place
during its perception can also occur
when it is imagined. The mental
conjuring of music, even in those among
us who are not musically trained, tends
to be loyal not only to the tune and
feeling of the piece, but also to its pitch
and tempo. Underlying all this is the
bizarre and firm capacity for musical
memory. So much of what an individual
hears during their early stages of

development may be imprinted on the
brain for the rest of an their life.
The extent to which
music is
intrinsic rests largely with the physical
properties it has. Its logical momentum
and unbreakable sequences resonate
with the multi-structured neural
circuitry that underlies and influences
musical perception and replay. Our
susceptibility to music is especially
important to our moods, and can have
immense therapeutic capacity for a
variety of patients with neurological
conditions.
There was a scarcity of research into
the neuroscience behind music, prior
to the 1980s. However, this has rapidly
changed with the advancement of
technologies that allow us to assess the
human brain whilst listening to music.
There is now an increasing body of
research into the neural substructures
of musical perception.
Recent research in neuroscience
is of great interest, but observer bias
becomes a real concern when trying
to examine music perception from a
scientific viewpoint.
The act of observing a phenomena
changes it; the highly subjective nature
of music leaves it especially prone to
such effects. The art of observation may
be replaced with that of an apathetic
one, and that the poignancy of human
context overlooked ■

an intellectual manner, analyzing the
structure of the composition. Finally,
music can have a background function
and be used while working, socializing,
or studying.
The study went on to show that those
listening to music in a rational way
tended to be more open, as well as have
higher IQ scores, while those who used
music for emotional regulation were
more likely to be introverted.
Our personality has also been
investigated in relation to music
preference. Given the wide range of
music styles, researchers have tried
to come up with broad categories that
reflect the complexity, rhythm and
intensity of music. Blues, jazz, classical
and folk music are called reflective
and complex, because of structure and
urge for introspection. There is also the
intense and rebellious category, full of
energy and with themes that emphasize
rebellion, which includes styles such
as rock, heavy metal and alternative.
Positive emotions, while communicated
through music simple in structure,
are characteristics of upbeat and
conventional music, such as country,
sound track, religious, and pop music.
Finally, lively and often rhythmic hiphop, soul and dance form the energetic

and rhythmic group of music.
Rentfrow and Gosling since found
that individuals who prefer intense/
rebellious music score high on
willingness to experience/enjoy taking
risks, and are physically active. These
people also like reflective and complex
music to some extent. This openness
is less likely to be found with people
listening to upbeat and conventional
music. Listeners of this type of music
are usually cheerful extraverts.
Other character traits in relation
to music preference have been
investigated.
So-called
sensationseekers prefer rock, heavy metal, and
punk music above sound tracks or
religious music. Psychoticism, a trait
typified by aggressiveness, predicts
preferences for music with exaggerated
bass.
However interesting this relationship,
it is not a hidden one. We give too much
away of ourselves in our music tastes,
but maybe this what we want — to
convey who we are through our music,
showing our identity to the world. If
words cannot convey our identity and
tell others who we are, music does. As
Victor Hugo once said, “Music expresses
that which cannot be said and on which
it is impossible to be silent.” ■
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The Love Buzz
amy hayward looks at the song of the hive employees

In

1987 pat deegan wrote that “the Sea Rose
teaches us a lot about hope.” The Sea Rose
Deegan refers to is a flower and it is most
certainly a lesson in hope, perhaps even more
so than she realized, for its survival depends
upon the actions of one tiny insect and no small
amount of luck.
To look at, the Sea Rose (Orpheum frutescens)
might seem like your average evergreen
perennial. It has lush green leaves, and stems
with small white hairs that give them a velvety
feel, but otherwise it is unremarkable in its
appearance. During the height of summer
though it produces a vibrant flower, speckling
the sandy flats and marshes of coastal South
Africa in a brilliant pink shade. It is not for us the
plant flowers, however, but for an insect.
Walk along the sandy shores South Africa,
or take a slightly less ambitious stroll through
the National Botanic Garden of Wales, and you
will see Orpheum frutescens. Running your
hands across its petals it is possible that it will
strike you that something is missing. The Sea
Rose has no pollen — or at least that appears to
be the case. You could run your hands over a
thousand flowers of the same plant and be lead
to the same bleak conclusion, the plant cannot
perform pollination. The species is completely
doomed. Who knows how it made it this far.
Yet, this is not the case. In the wild, the flower
is far from doomed. Indeed, it’s made quite
certain that none of its pollen goes to waste.
Most flowering plants depend on a third party to
transfer pollen between male and female parts,
and will let practically anything take pollen from
them on the off-chance of pollination. Orpheum
frutescens lies in wait for only one to deliver its
golden dust — the African carpenter bee.
Upon approach to the pink gentian flower, the
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carpenter bee lowers the frequency of the beat
of its wings as it touches down on the anther of
the flower. This frequency hits the note middle
C, sometimes known as the ‘love key’, providing
just the right vibration for the anther to release
the pollen for the bee. Only 8% of all flowers use
this buzz pollination technique, despite it being
30% more efficient than normal techniques.

industrial applications
The note C isn’t right for all pollination though.
Another buzz pollination technique, known as
sonication, tunes in at note E and is responsible
for the pollination of tomatoes, blueberries,
raspberries, and aubergines.
When sonicating bees rapidly contract their
indirect flight muscles without moving their
wings, producing strong vibrations that forcibly
expel pollen out from inside the flower’s anthers.
This process can generate forces of up to 30 G
at frequencies that range from 40 to 400 Hz. A
fighter pilot will black out when reaching 4-6 Gs.
Tomato plants are among those that require
30G shakes to release their pollen, and it seems
no substitute will do. Numerous techniques
have been applied to artificially mimic this
process — from air blasters to plain old shaking
of the tables the plants sit upon. But, today the
tool of choice for many has reverted back to the
humble bumblebee. Farms like Eurofresh, with
fields situated in Willcox, Arizona, are now
dominated by a low hum, not of machinery but
of bumblebees.
While a logical, and natural, solution for
now, the decreasing native populations of bees
could threaten the pollination of tomato plants
in the future. In South America bumblebees are
threatened by parasites from non-native species.
When the first explorers arrived in the

“

can
generate
forces up
to 30 gs

”

Americas, they carried with them a veritable
concoction of illness and disease. Things
they had developed an immunity to — flu and
measles in particular — efficiently killed off
the previously unexposed natives. Now it is
the South American bumblebees who are
threatened by the introduction of the robust
European bumblebee.
The parasite (Apicystis bombi) that at least
three species of European bumblebee appear
to carry may be killing off the native “Giant
bumblebees” (Bombus dahlbomii). The Giant
Bumblebees have seen a rapid decline in
population numbers in recent years. It’s in no way
certain whether the emergence of this parasite
in areas such as Chile,
where
white-tailed
bumblebees
were
introduced to pollinate
crops in 1997, can be
entirely blamed upon the
redistribution of bees for
agricultural use but the
message from such a link
is clear. The use of bees in agricultural industries
is inherently risky, and the consequences of
redistributing a species are as detrimental to us,
just as much as they are to the animal kingdom.

knockdown” as a potential control measure
in order to help save the honeybees. So far the
work has only been done in the lab but now the
team can take their work a step closer towards
developing a product that could help beekeepers
thanks to recent funding worth over a quarter
of a million pounds from the Biotechnology and
Biological Sciences Research Council and Vita.
Gene knockdown is when the expression of
one or more of an organism’s gene is reduced.
What this means is that characteristics or
traits can be altered on a genetic level of small
organisms. This happens either through genetic
modification (changing the dna directly) or by
treatment with a chemical that will change the
dna.
In terms of the
researchers
at
the
University of Aberdeen,
the hope is to find a
gene in the mites that
could erradicate the
parasite
altogether
without harming the
host. Because the host and parasite, in the case
of bees and the mites, are very similar the use
of pesticides against the mite is particularly
difficult — recently the European Union voted
for a ban on nerve-agent pesticides. Hence, the
use of gene knockdown in parasites may be a
Although the note of buzz pollination can viable way to control and prevent bee population
be reproduced by a simple tuning fork being declines.
placed against its petals, the likelihood of a
So, whether gene knockdown or some other
kind soul wandering the South African coast methods, the stakes are high for plants when it
pollinating the Sea Rose is slim. Hence, it is true comes to hoping for bee survival. The stakes are
to say that buzz pollination is a high risk strategy just as high for the bees.
in the modern world, with the general and
Research at the University of Nevada suggests
unexplainable decline in native bee populations, that bees aren’t born with the ability to pollinate
but it is also a strategy of optimism. As Deegan this way, but must quickly learn how to access the
correctly pointed out, the Sea Rose is a plant of hidden pollen. Videos released by researchers in
great hope.
Reno suggests that at first these bees will spend
There are other threats to bee populations time exploring the flower. Eventually, with
across the globe. The varroa mite (Varroa experience, they rapidly buzz the anthers upon
destructor) is recognised as the biggest global landing.
killer of honeybees. At the University of Aberdeen,
As we have seen Orpheum frutescens, like all
Dr. Alan Bowman and his colleagues are looking of its sonation cousins, is a plant that depends
into ways of dealing with this mite. The varroa upon the music to survive. As the poet H.D.
mite (Varroa destructor) is the biggest global wrote in Sea Rose, “more precious, than a wet
killer of honeybees. It survives by sucking rose, single on a stem — you are caught in the
blood from developing and adult bees, while drift.” Perhaps, there is hope for it yet ■
simultaneously releasing a virus. The lab at the
university aims to develop a method of “gene

“

the use of bees in
agriculture is
inherently risky

”

Hope

AMY HAYWARD IS AN MRES STUDENT IN PSYCHOLOGY

ZOMBEES
Th
e most famous of all bee
parasites has a mouthful
of a name — Apocephalus borealis. To the naked eye this fly
may seem largely uninteresting,
but it has a dark side.
Known commonly as the
“zombie fly” , a female fly places
eggs inside of a bee. As the lar-
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vae grow, they attack the bee’s
brain. The resulting disorientation sees bees wandering in circles, being attracted to bright
lights, and abandoning hives.
These “zombees” eventually die, with their behaviour conributing to
Colony Collapse Disorder (CCD). More recently, these parasitoid phorid
flies have become associated
with honey bees, documented in

several places in North America, although zombees are more
traditionally seen to target
bumblebees and paper wasps.
From any single infected bee,
15 maggots can emerge. In two
to four weeks the pupae hatch
into adult flies beginning the
cycle again. Hence parasites in
bees are a serious threat.
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Trumping
Conservation
koen arts and gina maffey talk the past of
Aberdeenshire’s newest golf course
Illustration:
Antek Sieczkowski

I

have never seen such an unspoiled
and dramatic seaside landscape,” said
a flamboyant American millionaire,
“and the location makes it perfect for
our development”. The flamboyant
millionaire was none other than Donald
Trump, and the unspoiled and dramatic seaside
landscape was part of a unique sand dune
system stretching northwards along the Scottish
coastline from Aberdeen.

Tee Off
In 2006, Trump bought Menie Estate in
Aberdeenshire with the intention to build the
“world’s greatest golf course”. More precisely, a
golf resort that would include two 18 hole golf
courses, a clubhouse, golf academy, driving
range, 450 room five-star hotel, 36 golf villas, 950
holiday homes, and space for future residential
development of 500 houses.
There were ‘minor’ issues from the beginning
of the development; the north of the estate was
designated as a Site of Special Scientific Interest
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(sssi); there were tentative plans for an offshore
wind farm nearby; and Menie Estate encircled
the homes and land of local residents. But none
of these issues deterred a seasoned and powerful
developer like Trump. In the words of one of
his lawyers: “the word ‘cannot’ does not appear
in his dictionary”. Business leaders, tourism
representatives, the First Minister and others
across Scotland were in high spirits. Staggering
promises popped up in the media: an investment
of one billion pounds generating 6,000 jobs
during the building process. And not to forget a
new primary school, a new bus service and half
a million pounds to aid social learning.

In the rough
In 2007, Scottish Natural Heritage (snh)
really began to spoil the party, as they advised
Aberdeenshire Council on the proposal.
“This
development,
specifically
the
championship golf course and associated
infrastructure, will have significant adverse
impacts both to the coastal landform interest
and the coastal vegetation within the Foveran
Links sssi and also to the sand dune habitats

south of the sssi. (...) snh does not consider it
possible to mitigate or compensate for the loss
of this important habitat. snh therefore objects
to the proposal to construct a championship golf
course in its current location.”
Furthermore, at a local meeting some local
residents expressed opposition to the plans,
and Sustainable Aberdeenshire held a 200
people strong beach protest. In November
2007, the Formartine Area Committee granted
outline planning approval. But soon after that
the Aberdeenshire Council’s Infrastructure
Committee overruled the decision and rejected
the approval by chairman Martin Ford’s casting
vote. The Scottish Government was not pleased.
It ‘called in’ the decision on planning approval,
claiming that the decision was of national
significance. As a result, Cabinet Secretary for
Finance, Employment and Sustainable Growth,
John Swinney, was to have the final say on the
matter.

a shop were officially opened. But the conflict
continued. The 2011 protest documentary
‘You’ve been trumped’ was broadcast by the bbc
on 21 October 2012. Among its footage were
recordings of the filmmakers being arrested by
Grampian Police when filming near the course.
As a result, the Grampian Police received 276
complaints over the arrests. Of late, on 11 March
2013, David Milne lodged an 11,000 plus signature
petition with the Scottish Parliament for a public
inquiry into the handling of the development by
local and national governments. On 25 March,
the petition had reached over 17,000. Milne had
originally hoped for 2000 signatures.

A different ball game

At a renewable energy inquiry before the
Scottish Parliament in April 2012, Trump
accused politicians of luring him on false
pretences to invest in the area. The false
pretences Trump referred to concerned the
construction of an offshore wind farm near
Aberdeen. He subsequently announced that
It is known that, after first visiting Menie further resort development was on hold. The
Estate in April 2005, Trump subsequently met Trump Organisation later commissioned a
with Scotland’s First Minister Jack McConnell newspaper advert that showed rusty wind
in New York in October 2005. Two years later, turbines with the text “Welcome to Scotland”
it was the turn of a new Scottish First Minister, and “Alex Salmond wants to build 8,750 of these
Alex Salmond, to dine with Trump, again in monstrosities”. Other organisations, including
New York. Moreover, the
SNH and the Royal
day before the decision
Society for the Protection
on the proposal was
of Birds, who originally
called in by the Scottish
opposed to the wind farm
Goverment, Salmond met
plans, have since dropped
Trump’s representatives
their resistance. But the
in Aberdeen. Opposition
Trump Organisation has
parties in the Scottish
maintained its opposition
Parliament
heavily
to date, calling for a
criticised the events and a Parliament Inquiry public inquiry on the matter. In March this year,
was instigated. The Inquiry Committee the Trump Organisation released a teaser image
concluded that the decision to call in the of the hotel, and stressed that it will only be built
application after being rejected by the planning if the wind farm application is rejected. On 26
authority was “unprecedented”. The committee March 2013, it was announced by the Scottish
deemed Salmond’s involvement “cavalier” and Government that the wind farm plans had been
said it showed “exceptionally poor judgement”. approved.
The opposition pointed out that ministers were
criticised on 46 occasions. However, the report
was without tangible political consequences,
There are at least five striking points
and a government spokesman emphasised that (below) to pick up on from the turbulent and
ministers had acted legally.
disconcerting history of events that surround
the Trump golf resort development.
Investment in the area, used to justify the
At the end of 2008, the Scottish Government
development, part of which falls on a SSSI, has
granted outline planning permission. With the not reached the level originally promised in the
political decision-making going its way, the media.
Trump Organisation (again) approached local
Public opinion has shifted dramatically over
residents to buy more land. Some residents still
time and much of this can be attributed to
refused to sell, notably Michael Forbes (with a the increased exposure of the development.
23 acres farm), his mother Molly Forbes, and
Although the decision making process
David Milne. Anticipating potential compulsory
appears to have been legal, accounted for,
purchase orders from Aberdeenshire Council, and in line with democratic procedures, was it
Michael Forbes sold some of his land to the newly truly legitimate if key planning decisions are
formed protest group Tripping Up Trump in possibly made between two people over dinner?
2010. The group created a legal maze by putting
The SSSI designation shows that it is
the names of hundreds of protesters on the title
susceptible to breaking when under
deeds to the land. In early 2011, a petition was pressure, which is ironic when the designation
lodged with the Scottish Parliament against was in part meant to protect precious natural
potential compulsory purchase orders. This was areas from development in the first place.
shortly followed by a statement from the Trump
This story is more than the typical case
Organisation outlining that it had no interest in
of power of money and the primacy of of
pursuing the compulsory purchase order route. economic growth over local people’s rights and
In July 2012, the golf course, a restaurant and nature conservation. More specifically, it shows

Foul play?

“

conservation
is currently too
often a stand
alone exercise.

”

lessons for conservation

Immovable obstruction: the bunker

1.

2.
3.

4.

5.

Au S U M M E R 2 0 1 3

16

an intertwining of corporate business and
politics.

deep insight into the current state of our planet,
and awareness of the impact of the human
footprint on it. And yet, despite all of this, the
unique, dynamic, pristine sand dunes of Menie
One could argue that these five points are the Estate were transformed into a golf course.
unfortunate particularities of just one case. But
The loss of the sand dunes shows that – save
at the same time it cannot be ignored that all the perhaps in recreational purposes for some –
beneficial ingredients for conservation have been nature does not have much value for many.
in place in this story. Like many other Western Conservation is currently too often a stand-alone
counties, Scotland is an established democracy, exercise, without being integrated in individuals’
it is on the whole an affluent society, there is an lives. The challenge for conservationists
independent judiciary, freedom of speech, a high is to change this attitude. The scientific
level of education, a well-developed civil society understanding gained from protected areas
with many non-governmental organisations, such as sssi’s needs to be better linked to people’s
expert environmental advisory bodies, there daily lives. Conservation will then be the logical
are protest groups, autonomous media, and and intuitive consequence of the realisation that
citizens are more rapidly engaged with events the resources we use and the places we enjoy, all
through the use of internet and social media. stem from nature ■
Furthermore, there is the legacy of more than
a century of nature conservation: (inter)national
environmental legislation, long standing This article is an abridged version of the article “Trump’s
realisation of how few wild places remain, good golf course, society’s nature”, the full article can be found in
understanding of complex ecological processes, ECOS, Spring 2013 issue.

It should never have happened

koen arts and gina maffey are researchers in ecology

YOUR
SCIENCE
HERE
we’re recruiting. see page 20 for details.

“

Isotopically Tuned
bridget murray discovers how to translate radiation to music

A

“

the line
between
science
and art is
blurred.

”

swedish project, “radioactive orchestra”
has transformed the way we can think
about ionising radiation, by attempting
to make a musical connection to the world of
atoms. By translating the radiation emitted by
isotopes into musical notes, and playing them in
sequence, like radiation itself is playing a piano,
unearthly symphonies can be produced.
The mechanism behind the music is
remarkably simple. When radioactive decay
occurs, energy is emitted from the nucleus of
an atom. Most of this energy is emitted as alpha
or beta radiation, but once this has occurred an
excited, high energy state, unstable daughter
nucleus remains. This daughter nucleus can be
moved to a lower energy state, and become more
stable by emitting a high energy gamma ray.
The gamma ray is characteristic of the isotope it
has come from. When an isotope is placed by a
sensor attached to a computer, the sensor detects
the radiation and the computer that assigns it a
note, depending on its frequency. High energy
radiation equates to a high pitched note, and low
energy radiation a low pitched note. Unstable
isotopes exist all around us; we live with the low
level, natural background radiation they emit
on a day to day basis. This background radiation
can also be used to produce the “music” of, well,

the planet basically. We can’t naturally hear
radiation, but if we could we’d never have any
quiet, we would live our lives to the music of
radiation.
As radiation is usually inaccessible to all
of our senses, this project explores a complex
world, never fully appreciated or understood by
most. Ask a passer-by on the street what they
know about radiation, and most people would
start talking about one of two things. Firstly, it’s
widely publicised negative impacts, such as too
much exposure to solar radiation increasing
rates of skin cancer, and the fallout from nuclear
disasters. Or, x-rays, a procedure carried out
thousands of times a day to which very little
thought is given. It’s unlikely they would talk
about the natural background radiation that
surrounds us at 0.87 milli-Sieverts per year.
It was the hope of the minds behind the
project that the orchestra would help people
visualise radiation, to see it not only as a thing
to be scared of, or something we can utilise to
our benefit, but as a thing in its own right. By
mixing together something as accessible as
music with something as remote as radiation,
the line between science and art is blurred, and
something entirely new is created ■
BriidgeT Murray is an undergraduate in zoology
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ORCHESTRALLY OBSCURe
VEGETABLE ORCHESTRA:
Performs music using
instruments made out of
vegetables.
RUBBISH ORCHESTRA:
Paraguayan orchestra that uses
rubbish pulled out of dumps to
make instruments.
ANIMAL ORCHESTRA:
Soundscapes of natural sounds
recorded all over the world that
indicate the conditions of the
ecosystem in which they were
recorded.0 8
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Review

Little Changes
I M A G E S : ja m e s m u n r o

TOM MACKENZIE reviews Little

Changes by Tiffany Taylor

Me

et the rinkidinks, a curious collection
of green creatures in Dr. Tiffany
Taylor’s book, Little Changes. We
follow these fictional creatures as they adapt,
evolve, and become different species. The book,
predominantly aimed at children, approaches
this scientific topic with a light-hearted and
refreshing attitude. Taylor feels the concept of
evolution is lost in today’s teaching, so the text
introduces the topic in an easy to understand,
and jargon-free way.
The story follows the Rinkidinks as they start
to behave differently, dependent on food sources,
and when a flood hits they are forced to go their
separate ways. Written with the flair of Dr. Suess,
this is perfect for all ages. The information is
trickled to the reader in clear, easy to understand,
increments. With a Planet of the Apes style
revelation, in the end the reader comes to see
that the story was of earth the entire time and
that all animals have evolved much like the
Rinkidinks.
Some might argue that the book deals with far
too complex ideas for early-stage readers, while
simultaneously dumming down a topic that
refuses simplicity. The ideas may be difficult to
digest, but the pictures are not. Accompanied by
education worksheets on the author’s website,
readers may engage with the topic as much or as

little as they want.
For such a broad area, Little Changes covers
the foundations of evolutionary biology in a
surprisingly entertaining manner. Even for
those with prior knowledge of the subject, the
book is charming. Illustrations surrounding the
text contain enough information to compliment
the story, whilst also visually engaging the
reader.
Little Changes was written the intention of
educating and engaging children in evolution.
Taylor has managed to create a charming,
and informative tale which can easily help
children do just that while applying what they
learn to real-world scenarios. The illustrations
compliment the story wonderfully and help
reinforce the message. This book is great for
children; however is also a fun and light hearted
read for those with a previous knowledge of the
subject. The book (which is available online
at www.rinkidinks.co.uk) is accompanied by
materials to help teachers take the topic further,
and tackle evolutionary biology in a very childfriendly manner ■

tom mackenzie is an undergraduate in zoology
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Puzzle

Au Science Crossword N.o 6
ACROSS
1. Marble is this type of rock (12)
5. Metallic element used to toughen and
harden steel without making it brittle
(9)
7.Aberdeen university can claim
the first clinical use of this imaging
technique (3)
8.
An
environmentally
harmful
substance denoted by initials HCB (17)
9. The name of a sequence of numbers
where the next term is formed by adding
the last two terms (9)
10. The acid that is the most produced
chemical in the UK (13)
16. The gas that accounts for most of the
background radiation humans receive
(6)
18.A chemical capable of reacting both
as a base and as an acid (10)
19. A condition defined by low levels of
sodium in the body (12)
20. The junction between two adjacent
neurons (6)
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2. The subfield of physics that deals with
plasma (20)
3. Humans have an estimated 762
distinct what? (7)
4. There were three horns and a large
bony frill on the head of this dinosaur
species (11)
6. The plant pigment carotene is
converted by the liver into this (9)
11. Infections or diseases passed to
humans from non-human vertebrates
(8)
12. Astronomer and composer who
discovered Uranus (8)
13. First synthetic drug used in the
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treatment of general bacterial
infections in humans (9)
14. Planet principally made of iron (7)
15. Glow worms are not worms, but
belong to this group of insects (7)
17. An elongated uvula can lead to
vibrations that cause this problem (7)

Crossword by
Bridget Murray
Solution: ausm.org.uk

see the world scientifically.

Au

science magazine needs
you! We're looking for creative, enthusiastic, individuals to help produce our magazine and
join our ranks. If you're interested in
science, journalism, illustration, broadcasting, or design get in touch. If you
can think of it, we probably do it!
We are made up of students from all
disciplines, and levels, so if you have
an interest, email us at info@ausm.org.
uk. We have lots of positions open, but
a few of the key roles you can get involved with include:
EDITOR

Au S u m m e r 2 0 1 3

You'll be involved in all levels of production with the magazine. Articles
come in fast, and printing dates approach swiftly, so an ability to work to
a deadline is key! An interest in words
and science is desirable for this role, as
you'll be dealing with both.
DESIGN TEAM
Our fabulous magazine runs on the creative abilities of our design team. You'll
be part of the design and creation of the
publication. We'll teach you the skills
you need to know, and give you the
freedom to stretch your creative wings.

BLOG EDITOR
Our website speaks to a global audience, and we need a blog editor to help
us maintain our regular science updates. An interest in online content is
important, and a love of science key!
NEWS EDITOR
Seek out, collate, and write news going
on in the University and beyond.
COPY EDITOR
This is a brilliant starting position for
anyone with a keen interest in words,
and an eye for detail ■
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Events in Aberdeen
11 June

Cafe Sci

why should youngsters leave
home one day?
Professor Xavier Lambin
free, 7 pm
the acorn centre, west high st, inverurie
What can lonely-heart water voles teach us
about family rivalry? This session will guide
you through an intriguing discussion of the
science behind the evolution of inter-family behaviour and the lessons we are learning from
the animal kingdom. What can lonely-heart
water voles teach us about family rivalry? This
session will guide you through an intriguing
discussion of the science behind the evolution
of inter-family behaviour and the lessons we
are learning from the animal kingdom.

11 June

au magazine in the pub
free, 5 pm, brewdog, gallowgate
Join us! We’re looking for enthusiastic indviduals to join our ranks! Come along to Au in the
pub to learn more about what we do, meet the
team, and discuss the science of pubs. After the
event we’ll head down to Cafe Phil for some
paradox chat.

11 June

Cafe Phil

what can paradoxes teach
us?
Dr. Franz Berto
free, 7 pm
the blue lamp, gallowgate
Discover, discuss and question the big ideas in
contemporary philosophy in a relaxed, informal environment.
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12 June

Cafe Sci

19–27 June

Piper Alpha:
Learning the lessons

eogan 2013

Prof. David A. Alexander & Dr. Kathryn Mearns
free, 7 pm
waterstones, union bridge
Twenty-five years on from Piper Alpha, the
scars remain. Come and discuss how we can
learn from such events and how safety priorities have evolved since.

free
sir duncan rice
library
university of aberdeen
The European Oil
and Gas Archivists
Network (EOGAN)
working to preserve
and promote the use
of oil and gas related
records.

27 June

Cafe Phil

Implicit bias against women
Professor Jennifer Saul
free, 7 pm
belmont picturehouse, bellmont street
Psychologists have shown that the same CV
receives different ratings depending on the
applicantís gender. We’ll explore the implications of key unconscious biases uncovered
by psychology, with a focus on gender bias in
professional contexts.
Discover, discuss and question the big ideas in
contemporary philosophy in a relaxed, informal environment.The lecture will start at 7pm,
followed by a screening of Legally Blonde.The
event is free but booking is strongly recommended. Tickets can be secured in advance by
calling 08719 025 721 or visiting the cinema
ticket office.

30 June

submission
deadline
The theme for Issue
8 is Extreme Science.
Interpret that any way
you will. Send your
articles to
submissions@
ausm.org.uk.
For more info visit
ausm.org.uk.

For the latest science news and events
going on in aberdeen:
■■University of Aberdeen public engagment website: www.abdn.
ac.uk/engage/
■■Au Science Blog: www.ausm.org.uk
■■Follow the Au Twitter account: @AuScienceMag, and the Au
team: @amykinshay, @jo_do, @ksn_81, @hapsci, and @ginazoo

Competition Update
We meet the finalists in our oceaneering competition

Oc

eaneering is a global oilfield provider

“

finalists
will now
make a two
minute
dragonsden style
pitch.

”

of engineered services and products,
primarily to the offshore oil and gas
industry inspection. It was founded in 1964, and
is now offering services in remotely operated
vehicles, deepwater intervention, manned
diving services, non-destructive testing and
inspections among others. Through the use of
its applied technologies Oceaneering helped
recover the Confederate submarine H. L. Hunley,
sunken in 1864, as well as the Titanic.
As proud sponsors of Au Magazine
Oceaneering is offering one lucky person the
chance to go on a Visual Inspection of In-Service
Equipment course. This is a two and a half
day course containing modules in perception,
environment, damage detection and remote
equipment. All the work will be followed by a
practical session. In last issue the details of the
competition were outlined; competitors sent
us a 300 word motivation on why they should
be given this opportunity.
After trawling
through countless applications, the editors of
Au Magazine have chosen the best five entries.
Thank you all for applying, deciding who to go
to the final has not been easy. The standard
of applications was high and we’re sorry we
couldn’t choose more.
So, what’s happening now? The five chosen
finalists will have to prepare a two minutes
pitch to give to Oceaneering on why they should
be given the spot on the course. The winner will
then be anounced later in the year. Look out for
more details on the winner’s experience in our
September 2013 issue.
Big congratulations to the five finalists and
good luck with preparing the two minutes pitch!
You will be contacted by email with the date of
the final round. So without further ado, and in
no particular order, here are our five finalists:

OCEANEERINg is our sponsor

fourth year,
mechanical
engineering
“This ASNT qualification would complement my existing
knowledge as I would
be able to apply my
new learning to my
previous exposures.”

etienne melville
second year,
mechanical
engineering

lauren johnston

first year, chemical
engineering

allan william macleod

fourth year,
mechanical engineering

“It would provide
the first step in using
the knowledge and
techniques discussed
at University and witnessing the industrial
application, through
this my interest in the
theory and desire to
apply it in the workplace would increase.”

third year,
chemical engineering

“I want to get as involved as I can and take
every opportunity there is to sharpen my
skills, gain new ones and learn as much as I
can about the industry…”

james boyan
Au S u m m e r 2 0 1 3

“I am always looking
for new opportunities
that will challenge me
to improve myself and
through my experience
in retail I have gained
excellent communication skills.”

“I am interested in the concept of engineering,
how the modern world is constructed and
how physics and mathematics are applied in
everyday life.” ■

lauren crane
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Asset Integrity
Delivered

T: 01224 758500

www.oceaneering.com/asset-integrity

