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ientists in the movies are often sporting
a rather fetching—yet surprisingly
clean—lab coat as they run around
telling people not to press that button or how
they’re reasonably sure the end of the world is
coming. Here at Au we enjoy a good apocalypse
prediction as much as the next science magazine,
but in reality science is less melodramatic than
Hollywood likes to think. In this issue we’ll show
you just how far science can take you, and how
sometimes the quietest of labs sparked the most
dauntless discoveries ever made.
Did you know that during the 2030 Mars
Mission, it’s going to take mission control 30
minutes just to say “hi” to their red planet
scientists? In this issue we’ll take a look at the
research being done right now to ensure the
lucky Nasa employees won’t feel completely
alone and out of touch.
It seems bizarre to be considering space
science, when only 40 years ago we were just
touching upon what altitude did to the human
body, in a series of experiments researchers
carried out on themselves during one particularly
long trip to the Himalayas. The findings from
that fateful trip would forever change the way we
think of altitude, although not the way we deal
with it when you get sick; our basic advice being,
“oh god, run away, run away from the mountain.”
Extremes aren’t only found on the tallest
mountains, and the loneliest space capsules.
We’ll hear from the scientists frantically digging
up the Alaskan coastline in an attempt to
preserve Yup’ik history before the sea does some
preserving of its own, and an exhibition about
the dig here in Aberdeen.
From our special word-scientists we also have
a piece on visual satire, and a fabulous three
page spread on printmaking techniques.
This issue is especially important to us as it
is our last under the current editorial team. But
have no fear! We’re welcoming in a new hoard of
editors with our next issue, and with it hopefully
a lot of new science based puns. We’ll miss
bringing you the latest on university architecture
news, and historical exhibitions, but with any
luck you won’t miss us.
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.
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The Origin of Wheaties

A

leap of understanding about
the evolutionary history of
plants has been made by University of Aberdeen researchers. It is
hoped that the new findings will enable
the food demands of the world’s population to be met by improved crop yields.
It has previously been noted that there
seemed to be a link between genome
duplications and species radiations, but
only now has the connection between
the two begun to be understood. In the
past it was thought that plants with du-

plicated genomes were less healthy, but
the new study, published in Science,
shows that actually plants with the duplicated genome can thrive, but only in
soils with high levels of salt. The duplication causes the plant to take up 30%
more of the essential mineral nutrient
potassium from the soil, and if the genome is artificially duplicated, the plant
becomes more tolerant to saline soils.
Professor David E. Salt said: “It is interesting to speculate that perhaps the duplication of the genomes of the ancestors

of seed and flowering plants gave them a
survival advantage in saline soils.” He
also hopes that: “If we can understand
the molecular events that occur after
genome duplication that allows uptake
of greater amounts of potassium and tolerance to elevated levels of salt in soils,
then we could look at how we could apply this knowledge to help develop more
productive crops that require less inputs
of fertiliser and are able to grow in fields
with elevated salt levels.”

the Sea (ICES), who are responsible for
recommending catch levels to the European Commission. Although some species, such as cod, remain in trouble, the
general trend is extremely promising,
primarily as a result of reforms to policy

put in place in 2002. As further reforms
to the common fisheries policy are currently being developed, the research
comes at the perfect time, so the reforms
can not only correct weaknesses, but
also build on previous successes.

Fishy Business
The fish have been promoted
dozens of european fish stocks
in the north-east atlantic are being
fished sustainably, and over time should
recover, according to the results of a major international effort to assess their
status. Although a low fishing pressure
needs to be maintained until the stocks
recover, if nature is allowed to take its
course the fish should be able to rebuild
their populations. The data was collected primarily by government research
institutes, and was carried out both at
fish markets and at sea, on fishing and
research vessels that operate every day
of the year. The fish were measured in
length, were weighed, sexed and had
their developmental stage and age estimated. The statistics were then analysed and peer reviewed at the International Council for the Exploration of
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Energy Efficient Building

Once More
Into the
Breach
Cancer research continues
Dr janice drew from the University’s
Rowett Institute of Nutrition and Health
will be contributing her expertise in
assessing the links between dietary
and lifestyle choices and cancer to The
Halifax Project, a year-long Non-Governmental Organisation project. The research aims to develop a new approach
to cancer therapy, primarily examining
the role everyday exposures to mixtures
of commonly encountered substances
have in causing cancer. In the past, the
treatment of cancer has focused on single intervention strategies which aim to
eradicate the one underlying defect responsible for the disease (i.e. the cancerous tissue) it has since been realised that
cancer is a complex disorder with multiple defects and factors. Determining
and limiting cancer causing agents is a
new approach to the disease.
The project aims to design a “broad
spectrum” therapeutic approach to cancer treatment, multi- targeted, to appropriately attack the multiple defects.
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Innovative, energy efficient, and
worth £2.25 million; a proposed University of Aberdeen nursery will be
among the first of its kind in Scotland.
The new Rocking Horse Nursery will
be designed as a “Passive House” – an
architectural standard for ultra-low energy buildings that require little energy
for space heating or cooling. The design
style, which originated in Germany, is
estimated to achieve a 75% reduction in
space heating requirements compared
to a standard UK new build.
Passive House constructions remain
relatively rare in the UK and the nursery
will be among the first buildings of its
kind in Scotland.
Expected to open in September 2014,
the nursery will be situated behind
King’s Hall on the University’s King’s
College Campus, relocating from its
current position within College Bounds.
It will have provisions for 78 children,
and be available to University staff and
students.
Leith Forsyth, Director of Student
Life at the University of Aberdeen said:
“The University has worked closely with
the architectural team to design the new
Rocking Horse Nursery to maximise energy efficiency to reduce the impact of
its construction and operation on the environment.”

Award for Academic
Exclusive award given for clinical trials
The academic who heads up a leading university of aberdeen research
unit has been recognised for her significant contributions to the advancement
of clinical trials. Medical research studies are experiments that test whether
treatments used, or proposed to be used,
in healthcare are safe. They can also determine how well they work, and what
doses are most effective for different
groups of people.
Professor Marion Campbell, Director
of the Health Services Research Unit,
has been made a Fellow of the international Society of Clinical Trials. The
award recognises Professor Campbell’s
work on the reporting of clinical trials;
her influence on the conduct and quality
of trials worldwide; her mentoring and
educating of trialists; and her service to
the Society.
Just ten academics worldwide are
elected each year to receive this award,
and only five other researchers from
the UK have been awarded fellowship
since it was launched in 2006. Professor Campbell said: “I am delighted to
have received this award and that my
research into improving the design and
quality of clinical trials has been recog-

nised by the Society. It is an honour to
join the ranks of distinguished academics who have already received this international award.”
The Society of Clinical Trials is an
educational, charitable, and scientific
organisation which works internationally to advance human health. Their
work involves encouraging the use of
clinical trials in order to further develop
effective treatments and communicate
the findings worldwide ■
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Where Everybody
Can Hear You Scream
amy hayward stresses space psychology

Im

agine the scene: You’re 54.6 million
kilometres (33.9 million miles)
away from home, an eight month
trip in a tin capsule from your favourite tv
show, and there isn’t a decent cup of tea
in sight. You’re on a mission that requires
astronauts to live and work together in
the most isolated human workplace in the
galaxy, and you’ve no way to blow off-steam.
Want to go for a jog and smell the roses?
Can’t. Want to call home and talk it through
with a friend? Well, okay, but expect a 15-20
minute lag in conversation as you wait for
your words to travel across the void.
The play aspect of work may seem trivial
when you’re on another planet completely,
but recently the likes of Nasa has begun
commissioning researchers to consider
just that — how do you stop your employees
being driven to the edge when they’re
already halfway there?
Eduardo Salas from the University of
Florida, is considering just that in his
research on conflict management and
interactions for Nasa. A balanced team is a
happy team, and so Salas is evaluating both
space crew cohesion and ways to intervene
should the worst happen. In practice, this
means the implementation of devices able
to monitor and transmit heart rates, vocal
intensity, and face-time distance. While
this is a step in the right direction, in reality
all this would allow Nasa to do at present,
would to be really, incredibly aware of
what was going wrong with their spacecrew and watch as everything crashes and
burns — Space; where we can all hear you
scream, but there’s absolutely nothing we
can do about it. But more developments
will undoubtedly follow, and with these
developments a deeper understanding of
conflict management may arise.
Arguments aren’t the only thing likely
to cause discomfort during the trip (let
alone the stay on Mars), for Nasa’s specially
selected employees are surrounded by the
constant noise of machinery — unable to
turn it off if they value their lives or the
mission. The constant noise of machinery,
a 15–20 minute lag time in communication,
lack of a sunlight based 24 hour day, and
the biological changes that arise from

low gravity are all factors that could
endanger the psychological well-being of
the astronauts. With all that to consider,
there’s a lot of work to be done before Nasa’s
predicted 2030 launch.
With nobody ever having been that far out
into space, researchers are using Antarctica,
as well as the International Space Station
(ISS), to try and glean an understanding of
what it’s like to live and work in isolation.
“Astronauts on the ISS live spaciously
compared to the capsule the Mars team will
use” Dr. Steve Kozlowski, of Michigan State
University, further points out. With current
estimates of the Mars capsule’s size being
closer to that of a small kitchen, developing
strategies for coping and team cohesion will
also be vital.
At the University of Aberdeen, Professor
Rhona Flin is focussing on the equally
important task of communication. The
hope is that technology will improve before
2030, but even if it does communication
with Mars will be slow. During the moon
landings, astronauts only ever experienced
a delay of half a second when it came to
talking to mission control, and so working
out how to even broach having to speak and
then wait up to 40 minutes for a reply is a real
challenge. Flin has begun her investigation
by looking into the past; after all, how can
we know what the future holds without
an understanding of what came before?
Interviewing retired mission controllers it
is hoped some theories, and subsequently
coping strategies, can be developed with the
knowledge of how delays in communication
can affect both the space-crew and Huston.
While all these investigations may seem
trivial, we could just wait for technology to
help us out, in actual fact they hold the key
to a successful mission in space. We’re a
long way from having all of the knowledge
required to fix these problems without
psychology, no human teleportation devices
in existence just yet, and so working out
what to do when everybody can hear you
scream, and there’s nowhere private to do
the screaming, may just save the spacecrew’s lives ■

Amy hayward IS An mres STUDENT IN psychology
AMY HAYWARD is a PHD student in psychology
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extreme
expeditions

Silver Hut Science
ross hendry gets cosy with heights

image courtesy of
Jim Milledge

Fe

w could disagree that the Silver
Hut Expedition was extreme science.
Officially named The 1960–1961
Himalayan Scientific and Mountaineering
Expedition, it was an ambitious undertaking to
perform experiments on human physiology at
high altitude (5,800 m), with the researchers
themselves as the subjects.
Before this expedition, little had been done
to investigate problems commonly known to
arise at altitude: tightness of breath, headaches,
fatigue, and dizziness were all well-known
issues that began to occur at heights as low as
2000m. The team, led by Sir Edmund Hillary
(the first man to successfully climb Mount
Everest) set out in the monsoon season of 1960
with the intention of better understanding these
problems. Why is it that height leads to sickness,
and occasionally death, in those not accustomed
to altitude? What happens during periods of long
exposure?
Perhaps the team knew it would be unethical
to ask anyone but themselves to take part in such
a study — for they were reaching out into the
unknown. Or perhaps it was simply the lack of
space, food, and supplies that led Hilary, along
with trusted physiologist and mountaineer, Dr.
Griffith Pugh, to push the frontiers of known
human physiology and test the effects of altitude
on themselves.
For nine months researchers pushed their
bodies to the limits in a lab no larger than seven
by three metres in size that had been carted
up the mountain by hand and erected on the
Mingbo Glacier region. Team members would
perform (among other studies) staged exercise
on a bike, also carried up by hand, in order to
measure breathing during maximum effort
exercise. This experiment was conducted first in
London, then at a base camp (4,500 m), the silver
hut (5,800 m), one of the mountain camps (6,300
m) and finally at the summit of Makalu (7,440 m).
By analysing the amount of oxygen and carbon
dioxide in these samples Hilary determined
how effectively the body was utilizing oxygen

at various heights. At sea level this gives a good
indication of a person’s level of fitness; the fitter
you are the more effectively you can use the
oxygen in the air you breathe. However, repeating
the experiments at successively higher altitudes
proved that reducing the amount of oxygen in
the air decreased the body’s ability to utilise that
oxygen.
In current times we have electronic ways of
measuring the composition of gas, however in
1960 everything had to be done chemically. This
meant transporting the breath samples given by
the participants at each altitude back to the silver
hut in airtight bags. One of the physiologists
would then transfer the sample into a special
blown glass tube where it would be tested. Both
the original tubes were smashed on the journey
to the Mingbo Glacier, meaning experiments
had to be delayed until two team members could
fetch replacements, carrying them in their
rucksacks the whole way from Kathmandu.
Hilary’s
observations
during
these
experiments eventually led to the understanding
we have of altitude physiology today, and that the
main reason for all difficulties is the lowered air
pressure of oxygen at altitude. At sea level, air
pressure is around 100 kPa, but at the height
of the silver hut – 5,800 m, it was only half that,
at around 51 kPa. With lowered air pressure
air density changes, meaning the number of
molecules of oxygen per given volume drops
dramatically. We need oxygen to survive, so it is
this drop in oxygen per volume that causes the
symptoms associated with altitude sickness.
Numerous
other
experiments
were
undertaken during the nine months that the
team were in the Mingbo Glacier, all of them
conducted on the scientists and mountaineers
that made up the expedition. Readings were
taken on heart rate, breathing, the composition
of the blood, the function of the kidneys, and
more. The silver hut expedition was a success
both in terms of science and mountaineering.
Many of the finding were not re-tested for many
years, and to this day none have been refuted ■
Ross hendry is an undergraduate in medicine
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scrumptious
science

Meat Up

anna cederlund looks at how we can grow our own dinner

Cl

ose your eyes, open your mouth,
and let your teeth sink into a
delicious million dollar steak.
“A million dollar steak?” you
say. What on earth is so special
about this piece of meat that it
warrants such a ridiculous price tag? A Kobe
steak, made from cows receiving daily massages
and being fed a diet that includes beer, only costs
around $200 per kilogram. Your steak has not
received any such treats, nor has it even roamed
around freely on the green pastures. No, in fact,
the meat currently valued at million dollars per
kilogram has never been outside. It is produced
inside a lab, grown in a test tube. In-vitro meat,
cultured meat and cruelty free meat are all
labels on steaks grown in an artificial setting. It
starts from muscle satellite or stem cells being
grown in bioreactors (a device for culturing cells
or tissue). In order to form muscle-like tissue it
needs to be put under mechanical load to mimic
the natural movements in muscles. The cells
also need to be given the necessary nutrients via
cell media to ensure growth.
This all sounds very science fiction, but
is actually fairly close to being an everyday
reality. In 2008 People for Ethical Treatment of
Animals (PETA), put out an award that promised
a million dollars for the first researcher to create
laboratory produced chicken meat. The original
end date, 30 June 2012, was postponed for a year
and is now close to finishing. So far, no one has
made a claim on the hefty prize. The researcher
closest to producing a lab grown meal is Dr. Post,
of Maastricht University who is working on his
own home-grown hamburger. He is growing
thin slivers of muscle tissue that he then fuses
together creating his meaty patty.
Modern Meadows, a biotech company in the
United States, is pursuing similar techniques
in their quest for the creation of artificially
grown meat. They recently purchased a 3D
bio-printer. Dr. Forgacs, founder of the company
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and a researcher at the University of Missouri
proposes a different method using “ink” made of
cultured cells to start printing meat.
Post has already created and eaten his first
burger. This summer he hosted a public event
in London where he treated a panel to his own
special recipe. The burger is estimated to have
cost $325,000 to produce. Because it doesn’t
naturally look like a burger—there’s no blood to
give it colour and, arguably, taste—they coloured
it with saffron and beetroot. Overall, the panel
agreed that it tasted like meat but it had a leaner
flavour.
The public cooking show was just one of Post’s
attempts to create awareness of this cause. The
ability to grow meat on a small scale exists today,
but is not commercially available due to the
hefty price tag that comes with production. More
investment in research is needed for it to make it
on to the shelves of our local supermarkets.
Potential motivations for eating meat
produced in labs are extensive. The cattle
industry is currently thought to contribute 30–
50% of all the greenhouse gases produced. Lab
grown meat could be the answer to this statistic.
It requires less water. It is more ethical in terms
of animal welfare. Will it ever really have the
same flavour as real meat? Meat produced in the
laboratory lacks the bones and fat that natural
meat contains, meaning it will be different to
taste. These are as much responsible for giving
a meal its tastiness as much as the meat itself.
What does this all boil down to? (If you’ll
pardon the pun.) Given that the technique
to produce lab grown meat on a large scale
is available, perhaps the key its success lies
in whether we, the end consumers, would be
willing to eat meat grown in a test tube ■

Anna cederlund is a phd student at the ims
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Scientific
Superheroes
fiona mclean lets science save the day

It

is striking how often fictional
superhero
characters
have
a
background in science. Peter Parker
studied science at university; Bruce
Banner was a physicist; Tony Stark obtained an
engineering degree from MIT; Reed Richards
had a mere two PhDs from Harvard as compared
with Charles Xavier who had PhDs in Genetics,
Biophysics, Psychology and Anthropology, not
to forget his M.D. in Psychiatry. There are also
villains aplenty with PhDs, including Dr. Doom,
Dr. Sivana and Dr. Octopus.
The definition of a superhero is, “a type
of stock character possessing extraordinary
or superhuman powers and dedicated to
protecting the public.” There also seems to be
a set of conditions that comes along with being
a superhero. These include a solid set of morals,
a sense of responsibility, a distinctive costume
(usually including stretchy pants, cape optional),
some gadgets, a sidekick and a collection of evil
villains who just will not go away.
What seems apparent in the world of
superheroes is that science is a necessity,
whether it be to explain how the heroes and

09

villains got their powers, to give them impressive
weapons and cars, or to just be able to give an
exciting name that strikes fear into the heart of
their enemies. Alas, these superheroes live only
in the minds of their creators. Let’s take a look at
some real heroes in the realm of science.
If Superman has saved a person every minute
since his first appearance he would still be
one billion lives short of Karl Landsteiner.
Landsteiner was an Austrian pathologist and
immunologist and the man responsible for
developing the classification of blood groups. He
identified the ABO blood groups and realised
that whilst blood transfusions between people
of different blood groups can destroy blood
cells, transfusions where the blood groups
are the same will not. Landsteiner also had a
role in understanding the Rh (Rhesus) blood
group system. This is a system that allows us
to classify blood with two groups giving us
terms like A-negative, which is a shortened term
for ABO group-A, and Rhesus-negative blood.
Rhesus blood group system is also important in
determining the possibility of erythroblastosis
fetalis — where the mother and baby have

nobel
science

Illustration:
JOSEPH KERN

different Rh statuses, which can lead to the
mother producing antibodies that attack red
blood cells in the baby. Karl was awarded the
Nobel Prize in Medicine in 1930, which is kind
of the equivalent of a superhero getting the key
to a city (even though there never seems to be a
corresponding huge lock...).
Another superhero is Norman Borlaug who
has the alter ego “The Man Who Saved a Billion
Lives”. In 1970 he was awarded the Nobel Peace
Prize. His work in wheat improvement was to
design a crop which was viable in countries
which have unfavourable growing conditions.
Borlaug managed to produce a high-yielding,
short-strawed, diseaseresistant
plant
and
encouraged peace across
multiple continents by
increasing food supply
and saving numerous
lives of people from
starvation.
Alongside
his Nobel Peace Prize
he was also awarded the Presidential Medal of
Freedom and the Congressional Gold Medal—
the two highest civilian awards in the United
States of America—and the Padma Vibhushan,
the second highest civilian award in India. All in
all, Borlaug was an impressive researcher who
took science beyond the laboratory and saw how
his research could help people on a global scale.
Our third superhero, Rita Levi-Montalcini,
was born in 1909 in Italy. She attended the
University of Turin Medical School and it was
here she gained her interest in the nervous
system. After graduating in 1936 she went on
to work in Giuseppe Levi’s laboratory (a mentor
of three Nobel Prize winners, Rita being one of
them). However, she had to stop her research
leading up to and during the Second World War
due to anti-semite laws. So what did Rita do?
Obviously she set up a laboratory in her own
bedroom. In a role reversal, her first assistant
was her previous mentor Giuseppe Levi who

“

joined her when he escaped the Nazi invasion
across Europe. When she was forced to leave
her home in Turin, and move to the country,
she took her laboratory with her however she
was eventually forced to abandon her research
and move to Florence. Here she worked as a
medical doctor in a refugee camp until the war
ended. Post war, she moved to St. Louis in the
USA. Rita went discover nerve growth factor, a
protein imperative in the function of nerve cells.
She later received the Nobel Prize in Physiology
or Medicine. The discovery of nerve growth
factor has lead to the further understanding
of many neurological diseases and disorders,
such as dementia, as
well
as
peripheral
diseases
including
cardiovascular diseases
and certain ulcers. Rita
never married or had
children and completely
dedicated her life to
science. She was the first
Nobel laureate to reach 100 years old and was
still working at the age of 103.
There are many scientists from the past and
present who could be described as the type of
“character possessing extraordinary powers
and dedicated to protecting the public.” Many
scientists have unique and finely tuned skills
that they use to research and develop cures for
illnesses and diseases that affect people every
day. The parallels between superheroes and
scientists are endless. Just like the superheroes
from comics and films, scientists all around
the world work within their own field but have
diverse expertise. Collaborations in science are
also as effective as when superheroes group
together to fight aliens or one of those crazed
villains previously mentioned, but probably not
as damaging to infrastructure ■

superman is one
billion lives short of
karl landsteiner

”

fiona mclean is a phd student
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Data,
Interrupted?
stuart smith unlocks the
secrets of open access data

Th

e world of research is changing,
and with it the potential for great
collaborative research. From April
this year all researchers funded by Research
Councils UK (RCUK) were required to make
their output open access, defined by the
councils as: “unrestricted, on line access to peer
reviewed and published research papers.” What
this means is the research must be available to
everyone, for free.
This is a radical move by the research
councils, but one that has been a long time
coming. With increasing pressure from the
public to be held accountable, funders are keen
for the research they back to be freely available.
Open access publishing is also supported by
many university and research institute libraries.
A triple whammy of library budget cuts, an ever
increasing body of research literature, and
increasing journal subscription-fees make it
difficult to maintain journal collections. Free
journal access helps solve these issues, but the
national push for open access raises questions
and concerns for many. With researchers,
institutes, universities, libraries, repositories,
funders, and publishers all having a stake in the
issue, open access is a far from simple matter.
Many concerns and obstacles facing open
access are simply due to misunderstandings.
According to Professor Peter Suber, Director of
the Harvard Open Access Project: “the largest
cause of this misunderstanding is lack of
familiarity.”
So what are the benefits of open access
publications? Publishing research that allows
for data mining, and free redistribution, has
tremendous potential in terms of impact.
Contrary to popular belief, researchers today are
obsessed with finding ways to interact with the
public and push their findings across the globe
in the hopes of further research. We call this
“impact” — research success, for better or worse,
is based largely upon this. Open access enhances
impact, and therefore careers. Despite many
recognising this advantage, there’s always the
allure to publish in elite-journals (for example,
Nature). To combat this, many elite-journals are
involved in the open access movement. However,
the impact of elite-journals may be declining
because of this, meaning it is unclear what the
future will hold.
In addition, open access monographs present

a conundrum to authors (and producers) in
financial terms. The kind of copyright required
to make open access journals presents the
possibility of decreased revenue (as work could
be freely re-distributed) and the publishers who
make these monographs could become obsolete.
In order to combat these concerns RCUK is
offering substantial funding to institutes willing
to be entirely open access (around £30-60
million per year). This should allow authors to
pay publishers the fees required to make open
access monographs financially viable. While this
is a real drive towards open access publications,
many research projects are collaborative
nowadays. This means within one paper, there
may be many authors, institutes, and countries
involved in the work. For example, some physics
papers at CERN have up to 172 institutes and 3000
researchers involved. Clearly, then, enforcing
this funding model may significantly curtail
some researchers’ academic freedom — for the
cost of publishing an article is burdened upon
the first listed author in this case. To combat this,
the RCUK, have proposed an alternative funding
model for collaborative researchers wishing
to publish their work as open access. In this
model, an author deposits their research in an
institutional or external repository that is both
open access and free. While this is not preferred,
it is certainly a way forward.
Open access is in a state of transition and so
is still viewed with uncertainty, but this is to be
expected. As there are many parties interested
in open access, policies remain complicated
and contentious. To add to the mix, the Higher
Education Funding Council is investigating how
to incorporate open access articles in the next
Research Excellence Framework post-2014
(a framework designed to allow universities
and research institutes to be ranked based on
“excellence”). Thus, effective communication
between different parties is fundamental to
sustaining open access. Open access also
represents a change towards a more open
culture of science, spanning open access, open
data, open peer review, which will hopefully
increase the value of research ■
STUART SMITH IS A PHD STUDENT
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real
thinkers

The Brain
Revolution
pauline van tol looks at the
future of mind reading

Th

e mind is an organ that enables
consciousness, perception, thinking,
judgment and memory, all at the
drop of a hat. The nature of the mind has
for centuries been subject to philosophical
and neuroscientific debate about its true
relationship with our physical form — the
human body. However, as the philosophers
Thomas Nagel and Frank Jackson once
said, we cannot know what it is like to be
a bat or what it is like to be in pain simply
by examining physical features and effects,
and the deepest and most complex inner
workings of the mind are still a mystery to
us today.
The problem of scientifically defining
the experience of having a mind—or
consciousness—is not likely to be solved in
the near future. However, advances in brain
mapping techniques are allowing us to gain
a much deeper and empirical understanding
of the inner workings of the brain. In fact, “I
can read your thoughts” may soon become
a literal statement experienced by watching
the brain’s activity on a computer screen;
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but how is this possible?
Electroencephalogram
(EEG)
measurements already allow us to learn
about a person’s feelings and other similar
general brain activity, which can then be
located more specifically in the brain by
functional magnetic resonance imaging
(fMRI) machines. However, an fMRI device
is able to do a lot more than this by accurately
generating three-dimensional pictures of
the blood flow inside the brain in real-time,
allowing researchers to accurately link
cause and effect. Physicist and futurologist
Michio Kaku claims in his book “Physics of
the Future” that future fMRI machines may
even be able to display the activity in single
neurons; this is an exciting possibility which
could allow us to observe the individual
neural patterns corresponding to specific
thoughts. Indeed, the Human Connectome
Project (HCP)—an international study being
carried out right now—is very close to such
a thing. Mapping the brain in a way never
before possible, the project is creating major
brain pathways in beautiful images that
provide unparalleled neural data.
In the far future, the ability to isolate
specific thoughts could eventually lead to a
“dictionary of thought”, whereby one can
# 1#2

decipher from a certain fMRI pattern what a person is
thinking. Recent experiments show that this may already
apply to the perception of objects. In a revolutionary
experiment, Kendrick Kay and his colleagues from the
University of California were able to link the perception
of a variety of objects, such as food, animals and people,
to certain fMRI patterns. A newly created software
program was then able to infer the seen object from the
fMRI images alone. Astonishingly, even when people
were shown 120 pictures of new objects, the software
program could correctly match the fMRI scan with
the object seen in 90% of the test cases. Kay claims
that it may soon be possible to “...reconstruct a picture
of a person’s visual experience from measurements of
brain activity alone”.
The largest obstacle in Kay’s way is the difficulty
of isolating specific thoughts in an individual from
unrelated ‘background thinking’ or ‘noise’. Machine
learning and other computerised mathematical
techniques are expected to help counter this problem by
automating and learning from the process, in essence
adjusting the parameters until they are ‘just right’.
Researchers at the Advanced Telecommunications

“

can we tap into the
thoughts of others? the
answer may be yes

”

Research
(ATR)
Computational
Neuroscience
Laboratory in Kyoto had this in mind when they exposed
subjects to a pinpoint of light at several locations and
analysed corresponding fMRI scans. Eventually, a oneto-one map was created indicating where each pinpoint
of light was stored in the brain. The pinpoints of light all
were located on a grid. Later, the grid of lights was used
to create simple objects consisting of a combination of
these lights (e.g. a horseshoe) and mapped against a
corresponding fMRI pattern.
Nobel laureate David Baltimore once asked the
question: Can we tap into the thoughts of others? The
answer may one day be yes, but the future may lead to
significant legal, interpersonal and ethical problems
in our society. If Big Brother can watch you through
brain scans, should we be scanning you at all? Being
so very far from this, most researchers in the field do
not consider this something to concern over just yet.
There’s a lot that needs to be refined before we can even
think of getting closer to such a goal. fMRI machines
are yet to shrink to the size of a mobile phone due to
current technological limits, so accidental or unwanted
invasion of your private thoughts is very unlikely to
happen in the foreseeable future.
Furthermore, the human mind is unreliable, making
it difficult to read even the simplest thoughts. We tend
to think in general ideas that resemble the contours of
the moon without craters, or the sound of an orchestra
without the individual instruments, and not in extreme
detail — with the possibility of mind-reading closer
than ever before, that may be something for which we
should be thankful ■

Functional Magnetic
Resonance Imaging
is a method of scanning the brain that
uses a very powerful
electro-magnet to map
the oxygenation and flow of blood in the
brain. Blood oxygenation and flow increase
depending on neuronal activation, so using
these measurements we get an idea of activity too. During the subtraction method of
fMRI, an initial scan (often taken at rest) is
compared with a second scan. The activity
in the brain is then “subtracted” and what
remains is considered to indicate activity.
Hence the well-known fMRI scans of brains
with a small highlighted area of activity are
not evidence that we only use 10 % of our
brain, but the result of the subtraction of
two scans.

fMRI

Electroencephalography
consists of a number of
electrodes usually placed
externally on the scalp. It
maps activity by measuring changes in electrical voltage across the
skull, indicatnig electrical changes in the
membranes joining neurons in the brain.
When neurons are active they communicate by varying the flow of electrical currents across their membranes; electrodes
are able to detect these changes in the
electrical current. EEG is a relatively cheap
method, and is considered more non-invasive. However, it takes a great deal of time
to connect a person to the equipment (with
over 128 electrodes to attach).

EEG

pauline van tol is an mres student in psychology
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Arctic
archaeology

Nunalleq

1

The Yup’ik and the Arctic World
“How the world can open up in a small room on High Street!”
Commented one visitor to the University Museums’ recent
exhibition, Nunalleq: The Yup’ik and the Arctic World.

Th

e exhibition shows the results of an
archaeological excavation of a precontact village site in Quinhagak, a
remote Yup’ik Eskimo community
in Western Alaska. The world that is opening up
from the excavation is one of beautifully crafted
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objects, some made to fit an individual hand. The
permafrost preserves even objects as delicate as
woven grass baskets, which remain intact after
400 years or more in the frozen ground.
The Nunalleq project began in 2009, when
residents of Quinhagak started finding
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fragments of ancient wooden masks lying on
the beach. The coast was rapidly eroding due
to storm damage related to climate change,
and historic sites were being affected. Afraid of
losing their heritage, the community requested a
rescue dig. The University of Aberdeen launched
a community archaeology project in partnership
with Quinhagak, and the excavation team soon
discovered the site of an old village that was being
washed away: “artefacts were tumbling into the
Bering Sea”, as a team member recalled. The site
was named “Nunalleq” by elders, meaning “the
old village” in Yup’ik. It was occupied between
c.1300 and c.1650 AD.
The archaeological record of the Yup’ik
has been little explored up to now. Yup’ik
culture went through abrupt changes upon
first contact with western missionaries in
the 1930s and much knowledge about the old
ways of life has been lost or sometimes forcibly
suppressed. Though many traditional ways still
survive, pre-contact life is known mostly from
Yup’ik oral history, from the accounts of early
ethnographers, and from objects in museum
collections. Archaeology adds a new set of tools
to the mix for understanding Yup’ik culture.
Many discoveries at the Nunalleq dig reflect
Yup’ik oral history with impressive accuracy.
For example, Yup’ik folklore mentions a time of
intense warfare between villages, known as the
“Bow and Arrow Wars”, which took place long
before the Europeans arrived. In Quinhagak,
village elders told the story of how one village
near the excavation had been attacked and
burned to the ground in those times. People
trapped in the blaze tried to dig their way out
through the house floors, while others dressed
their children in their best clothes and pushed
them out of the burning houses, hoping that
the warriors outside would adopt the children
rather than kill them. But no-one escaped; the
village was destroyed and never re-built.

In last season’s excavation, the dig team
found burned houses riddled with arrow points,
charred items lying on the floors, and caches
of arrowheads in the house roofs. Further
excavation found the remains of those who had
died trying to escape the fire. Carbon dating
indicated that this happened between 1640-50.
The human remains have been re-buried.
The arrowheads and burned objects can be seen
on display in the Nunalleq exhibition together
with objects from the University of Aberdeen’s
museums: a Yup’ik bow and traditional bone
armour. This summer’s dig in 2013 will reveal
more of the burned village.
As well as this evidence of the final, violent
end of the old village, the exhibition gives a
window into everyday life as it went on for
centuries. Finds from Nunalleq are displayed
alongside non-archaeological objects from the
University of Aberdeen’s extensive museum
holdings, collected in Alaska, Canada and
Greenland in the early years of contact between
Arctic natives and Europeans. Objects from the
museum collections include gear for hunting
on the sea and a waterproof parka made from
seal gut which was used to keep a kayaker dry
while paddling, while finds from the Nunalleq
site include household equipment, jewellery and
tattooing needles, a darts game, small intricately
carved wooden dolls, and masks for dancing and
ceremonies.
The archaeological finds are on temporary
loan from the Qanirtuuq Corporation of
Quinhagak, and have been brought to Aberdeen
for cataloguing and conservation as well as for
display. They will return to Quinhagak to form
the core of a community museum there.
For now, there is a unique opportunity to see
the finds from Nunalleq, displayed for the first
time, in combination with star items from the
University’s museums, and to spend a while
exploring the details of life in an Arctic world ■

[previous
page] an
aerial view
of the kuskokwim
river area, taken
while flying into
quinhagak and
towards the coast.

1.

more than
30 slate
endblades
for arrows were
found together in
the roof sods of the
houses excavated
at nunalleq. The
cache is part of the
nunalleq exhibition
and can be seen in
the “bow and arrow”
case.

2.

Orienting
volunteers
from
the village of
quinhagak at the
2012 excavation at
nunalleq.

3.

The large
ivory adze
socket has
one large face and
a second smaller
face carved in it. The
faces may represent
the “yua”, or spirit
that lives within the
tool.

4.

2
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Dietary
Ratios
Nunalleq:
The Yup’ik
and the
Arctic World
reopens
30 september
in the old
town house,
high street,
aberdeen

dating. Measuring strontium ratios can also
give information on how travelled a person
was; strontium isotope ratios in water vary
geographically, being a similar atom to calcium
the strontium is taken up by the bones and teeth.
By measuring ratios in bones which form early
in life, compared to those which form later—
such as teeth—it is possible to say something
about where the individual was born, and where
they grew up. This technique was used with the
famous Ötzi the Iceman, and is how we know
that when he died, he was a long way from home.
Britton and her team have used similar
processes to tell something about the diets of
prehistoric people in western Alaska. On land,
plants obtain carbon from the atmosphere while
in marine environments plants obtain carbon
from dissolved inorganic sources; this means
that terrestrial plants tend to have a higher
carbon-13 ratio. The ratio of nitrogen-15 can be
derstanding the diet of a used to indicate the trophic level of the protein
people or culture is integral being consumed; a higher nitrogen-15 ratio
to understanding the social indicates protein from mammals higher up the
constructs of a society, but how do food chain.
we go about research into the diet of a people
Measurements of the carbon-13, and
who are no longer with us?
nitrogen-15 ratios in human remains—hair,
Working on the Nunalleq site in western or bone collagen—provide a good indication
Alaska, research lead by the University of of the kind of diet people were eating. Higher
Aberdeen’s Dr. Kate Britton used isotope carbon-13 ratios would indicate a heavily fishmeasurement techniques to try to identify key based diet, while higher nitrogen-15 ratios
components of the diets of these prehistoric would indicate large mammals were a main part
people. By understanding the diet it is possible of the diet, then that the people may have been
to infer something about hunting techniques involved in more hunting. By measuring these
and social constructs, as well as how far people concentrations in hair found in the abandoned
may have been willing to travel. Isotope ratio sites in two areas relating to an earlier and later
measurements are a key technique in analytical occupation, Britton and her team have been able
chemistry.
to conclude that the earlier people, living around
Measurement of the carbon-13 isotope ratio— 1,700 years ago ate more fish and seal. What
that is, the number of carbon atoms with 13 this means is that they had highly specialised
protons compared to those with only 12—has technologies for marine hunting, and would
long been used to tell the age of organic matter. have more technological advancements in this
This is more commonly known as carbon- area than previously thought ■

Food is at the centre of society.
Isotope ratios offer an insight
into the diets of the past.

Un
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extreme
scientists

Risky Business
bridget murray looks at the risks scientists took for discovery

So

metimes great discoveries and advances in science are happened upon by chance. Wilson Greatbatch pulled
the wrong component out of a box and invented the pacemaker. Constantin Fahlberg ate his dinner one night
without washing his hands after working in the lab all day, and took an important step towards developing the
artificial sweetener saccharin. But for some innovations, researchers push the boundaries of safety in search of
discovery. And while it’s certainly not condoned to risk your own life for your research, let’s take a moment to salute those
who have done just that over the years.

In
1878,
Giov a n n i
Vattista Grassi,
a Sicilian doctor conducted an autopsy on a
corpse whose intestine was heavily infected
with the parasite Ascaris lumbricoides and
their eggs. Grassi realised he had a unique
opportunity to see if it was possible to become
infected with the worm by ingesting the eggs,
and begin to understand the life cycle of the
parasite. Before ingestion he stored the eggs in
a solution of excrement, by which they would
be kept alive indefinitely. He then spent a year
examining his own excrement to ensure he
was free from infection before ingestion. When
confident he was not infected, he consumed
100 eggs, and one month later, experienced the
intestinal problems concordant with tapeworm
infection. Having confirmed ingestion as a
method of infection, he treated himself with
an herbal antidote to rid himself of the worms.
Following this example, in 1922 the Japanese
paediatrician Shimesu Koino infected himself
with A. lumbricoides by ingesting 2000 eggs,
in order to determine the worm’s life cycle in
humans. When he began to cough up large
numbers of the larvae in his sputum he realised
the larval stages must migrate around the body,
another hugely important step in understanding
the life cycle of the parasite.

Parasites:
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With the invention of supersonic jets came
the need to know if pilots could eject from
them without dying from the shock of rapid
deceleration. Ejection would expose pilots to forces of over 40 Gs. One G is
equivalent to the force of gravity we experience every day, 40 Gs is like an
elephant falling on top of you. Although it was common belief 18 Gs was all
a human could stand, flight surgeon John Paul Stapp subjected himself to
physically ruthless experiments in the name of science to find out.
A rocket powered sled was designed to shoot down a 3,500 foot track,
with top speeds of 750 mph, before it slammed into a pool of water that
would bring it to a sudden stop. Stapp had strong restraints to ensure
he didn’t continue forwards after the sled had halted. On his first ride
of the sled in 1947, he travelled at 90 mph, the next time 200 mph. Over
seven years he rode the sled 29 times, increasing the speed each time.
He suffered multiple broken bones, cracked ribs and dislocated shoulders,
and risked his eyesight on every trip, as rapid deceleration can cause blood
to pool in the eyes, bursting capillaries and tearing retinas. In extreme
cases, it was possible that the eyeball would keep going when the body
stopped, popping out of the skull and continuing on the forward trajectory.
Stapp very nearly fell victim to this gruesome injury on his final ride
in 1954, during which he travelled at 632 mph. When the sled hit the
water, he experienced 46.2 Gs. Although he survived, he had no vision
immediately afterwards. His eyesight returned over the coming days, but
he had problems with his vision for the rest of his life.

G Force:

The discovery of the X-ray
by Wilhelm Röntgen in
1895 changed the way
medicine was practiced forever, but the process
of development for the procedure we see used in
hospitals every day was not a smooth one. In the
early years, before the dangers of over exposure
to radiation were fully understood, many
pioneers suffered from debilitating radiation
burns, and frequently died from cancer, despite
best efforts to control the spread of the disease
through amputation. The problems were
so widespread that in 1920 at a gathering of
radiologists, it was noted by historian Bettyann
Holtzmann Kevles that so many attendees were
missing at least one hand there was no one to
cut the chicken served at dinner. Although the
dangers of prolonged exposure were noticed
within weeks of Röntgen’s announcement, they
did nothing to stop the researcher’s enthusiasm
for understanding and experimentation. Even
after he had published warning about the
dangers of the work, Charles Lester Leonard
continued his radiological investigation of the
urinary tract until his death from cancer in
1913. In the years leading up to his death he
underwent numerous amputations in an
attempt to stop the spread of the cancer, and
despite his “steadily increasing physical
distress” his last ten years were the most
productive in terms of research ■

X-Ray:

IMAGE: Hugh Jass
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bridget murray is an undergraduate in zoology

18

Blowing
up a storm
dean brooks takes a moment to look at the weather

Th

e most devastating weather in the
world can be incredibly disruptive to
all kinds of life. By its very definition,
extreme weather is abnormal but what really
causes it?
Hurricanes are particularly well-kown for
causing significant damage when they attack.
The likes of hurricane Katrina in 2005 cost
the US $81.2 billion in damages; indeed, the
hurricane season in the US is inevitably a costly
time of year both in terms of property damage
and lives lost. But what causes them to occur?
Tropical cyclones—the scientific term for
the branch of weather under which hurricanes
are categorised—form near the equator where
the oceans provide the warm and moist air
they use as fuel. This air rises from the ocean’s
surface, leaving behind an area of low pressure
which is filled by the higher pressure air around
it, causing the air to swirl and rise. This cycle
continues, constantly gaining energy, fuelled by
the increasing speed of the storm’s winds and
water evaporation.
The storm can grow to an incredible size,
speed and strength, around a central column
of cold and falling air which keeps the “fuel”
topped-up. This central column is more
commonly known as the “eye of the storm”,
within which there is little or no rain. The eye of
a cyclone ranges from 320 km to a mere 2 km in
diameter depending on the strength of the storm.
While considered the calmer area of a cyclone, it
is surrounded by what is known as the “eyewall”
— often consisting of a ring of thunderstorms
where the most severe weather occurs.
So, where do the storm clouds come from? Are
they collected on the storm’s path? The clouds
are in fact generated by the storm itself; as the
moist and warm air cools inside the storm, the

water in the air forms the easily recognisable
swirling clouds often of seen in satellite
photographs of storms and weather forecasts.
Storms formed north of the equator spin
counter-clockwise, while storms south of
the equator spin clockwise, due to rotation of
Earth on its axis. Because they are essentially
water-powered, hurricanes also tend to lose
momentum as they cross land due to lack of any
real power source. Only storms over 74 mph are
officially termed tropical cyclone or hurricane,
and the term hurricane tends only to be used
for storms that form over the Atlantic or Eastern
Pacific.
The mysterious cousin of hurricanes,
tornadoes, are less understood and often more
devastating when they occur heavily populated
areas. They have been known to reach speeds of
over 300 mph in some extreme cases.
Exactly what causes these violent columns
of rotating air to form is not fully understood;
however, there are many theories. Although
they have been studied for over 100 years, the
low-level vorticity that tightens a tornado into
its shape is still a relative mystery. A widely
accepted theory of tornado mechanics suggests
that cold and warm air collide during periods
of low air pressure to cause the air instability
needed to spark a tornado to life.
An area in the US well-versed in tornadoes,
nick-named Tornado Alley, sees above 1000
tornadoes a year form and dissipate.
For
Tornado Alley, 2013 has been the calmest year
since 1950. Since the mechanics of tornadoes
are still unclear, it is unknown whether these
changes are a result of climate change or simply
a natural pattern that cycles in decades rather
than years. Whatever the case, one thing is clear:
this extreme weather is extremely dangerous ■
dean brooks is an undergraduate in computing
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“

tornadoes
are less
understood
and often
more
devestating

”

An Exhibitio� of
Visual Satir�
Update from the Library and Special Collection�

Pr

int shop window: An Exhibition
of Visual Satire explores the
power of cartoons to stimulate
political debate, to comment on
public behaviour and morality,
and to satirise public figures. Set during the
“Golden Age of Caricature”, broadly defined as
during the reign of George III, the exhibition
goes beyond politics and into social issues and
class and morality. Using an extraordinary
selection of satirical prints and material from
across the Special Collections, the exhibition
features examples of caricatures and cartoons
by William Hogarth, James Gillray and George
Cruikshank. Print Shop Window exposes the
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power of the printed image to impact political
and social change irreversibly.

Powe� � Revolut�o�
The Golden Age of Caricature was also the
Age of Revolution. In America, from 1776 to 1783
a war of independence raged. Protestant Britain
was the great counter-revolutionary power,
resisting both colonial demands for increased
autonomy and the imperial plans of their allies,
Catholic France. The caricaturists made much
of the national rivalry, setting robust England
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against a feeble effeminised vision of France.
As events conspired to the collapse of the
French state in 1789, and the execution of
Louis XVI in 1793, Britain was faced with new
challenges: the radical ideas of republicanism
and secularism. These threats were transmitted
through the print media in images of mythical
monsters and gothic phantoms.
In Britain however, the pace of change was
slow. For all the rotten boroughs, lack of political
representation, corruption and royal scandals,
it was not until the end of the Georgian period
before substantial concessions were introduced
in the shape of the 1832 Great Reform Act.
It was a time of immense political and social
change and there was endless grist to the mill
of caricaturists. The rival parties of Whigs and
Tories, led by prominent men such as Charles
Fox and William Pitt, ensured constant bitter
political struggles for office and patronage from
the King. Inside Parliament there were clashes
with the monarchy, especially with the Prince
Regent. The reign of the Regent was a period
when the excesses of the King, and associated
scandals of divorce and adultery, were a constant
public issue and a major factor in undermining
the central role of the monarchy.

Visual Satire
� Social Medi�

Satirists of the Georgian age were making
use of an established visual vocabulary when
constructing their cartoons, but they also
moved this language forwards in exciting ways.
Printmakers pushed the boundaries of taste
and etiquette for comic purposes, and offered a
powerful medium through which to test the idea
of freedom of speech.
Such prints commonly contained numerous
complex layers of meaning with different viewers
interpreting their imagery in different ways.
Common and familiar stereotypes provided an
easy joke for the masses to enjoy, while speech
bubbles and written inscriptions added further
provocative material for those who could read.
Audiences and viewers for satirical prints
could be extremely varied both in terms of
social class, and related levels of verbal and
visual literacy. Although many such prints
were cheap to produce and to purchase, more
complex and accomplished compositions were
beyond the buying power of the masses. Bound
volumes of prints could also be hired for a fee,
to be enjoyed in company in the comfort of your
own home — rather like renting a movie today.
Those who could not afford to buy or to rent
had to be content with the delights of the print
shop window, where crowds gathered to view
The task of the caricaturist was to identify
the latest provocative satires on display in an
and condemn public figures for their political
atmosphere rich with discussion and debate.
failings: hypocrisy, incompetence, corruption.
Modern satirical cartoons published in
Elections were bought, ministers of the church
newspapers and magazines, such as the work of
were corrupt, and society was a vista of pompous
Gerald Scarfe and Steve Bell, continue to adopt
foolish fashion victims, lecherous men, loose
the approach pioneered by the early satirists:
women, drink sodden sops and the criminal
taking imagery familiar to us and twisting it to
class. Even King George III and Queen Charlotte
shock, amuse, and to address topical, political
were targeted. Hogarth’s London was a den
issues to comic effect ■
of vice; Gillray’s politicians were grotesques;
Cruickshanks’s high society a carnival of illicit
desire.

Moral�ty � Societ�

Print Shop Windo�
An Exhibition
of Visual Satir�
27 september 2013
to 26 january 2014

Locatio�

the gallery
the sir duncan rice library
university of aberdeen
bedford road, aberdeen, ab24 3aa

Opening Hour�

mon, tues, wed, fri & sat: 10.00–16.30
thurs: 10.00–19.00
sun: 12.00–16.00

Contact

+44 (0) 1224 274505
scc.events@abdn.ac.uk
www.abdn.ac.uk/library
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james gillray

george cruikshank

william hogarth

Printmakin� Techn�que�
In

taglio prints are made by
carving lines and marks into
a copper plate, to produce a
design. The plate is covered in ink,
and then wiped clean, so that the ink
is only retained in the lines of the
design. A sheet of paper is placed upon
the plate, and both are run through a
rolling press, which squeezes the ink
out of the lines of the plate, and onto the
paper, creating a print. Examples of this
printmaking technique include etching
and engraving.
Etching was commonly used by
satirists Gillray, Cruickshank and
Rowlandson. A copper plate is covered
by a thin layer of wax, into which a
design is drawn with an etching needle.
The plate is then bathed in an acid
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solution, and the acid eats into the plate
where it has been exposed by the etched
lines: the longer the plate is immersed
in the acid, the deeper the lines. The
wax is then cleaned from the plate, and
prints can be produced from the plate
using a rolling press. The technique of
etching is easy to learn, and drawing
onto wax rather than carving directly
into the copper plate allows for greater
impulsiveness and spontaneity.
Engraving is a highly skilled and
prestigious printmaking technique,
needing a great deal of training to
master. The lines and marks of a design
are carved into a copper plate using a
sharp steel rod called a burin. William
Hogarth’s early training as a silver-plate
engraver, carving decorative designs

onto cutlery, bowls, and tankards,
helped him immensely in his later work
as a printmaker.
Some of the prints in the Print
Shop Window exhibition are black
and white, and others have been hand
coloured. Hand coloured prints were
the exception at the beginning of the
eighteenth century, but were far more
common by the Regency period. It is
thought that an artist such as Gillray
would colour one impression of a print
himself, which would then be passed to
a professional colourist as a template.
Black and white prints generally sold
for about sixpence, and hand coloured
prints were more costly at one to two
shillings, although you could always try
colouring your own prints at home ■
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Beauty:

PROMACHOTEUTHIS SULCUS: GOB-FACED SQUID
Image courtesy of R. E. YOUNG

Only Scale Deep?
au takes a look at the society saving the ugly

De

ep in the heart of the
mature
forests
of
vancouver island lives
a slug considered as
mysterious as it is rare.
Discovered in 2002, the
Canadian authorities urge any sighting to
be immediately reported in the interests of
population monitoring. And what a task –
considering the fact that it is unclear exactly
how many of these creatures exist in the
wild. The smurf-blue coloured slug, known
as the blue-grey taildropper, might not be as
cute as a sneezing baby panda but biologist
Simon Watt argues that it is just important
in the world of conservation, heading
the formation of his new conservation
movement, which champions the ugly
instead of the cute — because there’s a
problem with cute conservation.
It’s no secret that we like the cute and
cuddly. With the internet full of surprised
kittens — here at Au we’re attempting to
single-handedly collect all the puppy images
in existence – and zoos preferring the cute
23

to the alternative regardless of conservation
needs, the increasing bias towards the red
panda, elephants, and giraffes is causing
a stir in the world of conservation. While
all endangered animals are important, it
seems like the ugly are at a loss for support.
In evolutionary terms, we’re inclined to
prefer the cute. We’re programmed to want
to protect it, and hug it, and love it, and call
it George. While this bodes well for the
survival of the human race – since the cute
is rarely dangerous – it doesn’t bode well
for the uglier animals in the world, who are
falling by the wayside. According to Simon,
this bias isn’t just a tendency but a solid fact,
found when researchers at Prague’s Charles
University investigated 872 zoos. “Out of
5,334 mammalian species, only 1,048, or
16 %, we found in the world zoo collection,”
Simon says.
With all this focus on the more attractive
mammals, there’s a serious threat to
those animals that aren’t as aesthetically
appealing but are very important in
biodiversity. Simon believes it’s time we

started championing these animals, and
letting the world know how important they
are. Cue the founding of The Ugly Animal
Preservation Society (UAPS), and the
beginning of a comedy night with a twist.
“The vast majority of life on earth is either
dull or ugly. The vast majority is either insects
or things that live deep under-water,” says
Simon. Formed on the back of his extensive
work in science communication, the society
is as much about raising awareness of some
of the uglier endangered animals among us
as having a bit of fun.
“If you’re a conservationist you’re
basically condemning yourself to a life
of depression,” says Simon. “So we bring
in comedians who dabble in science, and
researchers who dabble in comedy, and we
let them champion their own endangered
ugly animal for an evening.” It’s combining
a serious message – conservation for all –
with the more fun side of studying (or just
enjoying) unusual animals.
Simon’s favourite endangered ugly
animal, the blue-tail dropper, is no
exception from this weirdness. “If you scare
it, its bum drops off,” Simon says. “That’s
actually a good evolutionary strategy. It’s
leaving behind a meal so if some predator
is pursuing it, it stops and eats the tail while
the taildropper can leg-it... or, you know,
leg-it as much as a slug can.”
Prophysaon (a genus of slugs that drop
their tails when threatened) aren’t the only
ones in need of help, though, and that’s
where the UAPS kicks in. Described in
GURU magazine as “a completely unique
evening’s entertainment”, the UAPS is a
comedy gig with a serious conservation
message. Each performer spends 10 minutes
telling the audience why their animal is the
best ugly endangered animal, and at the
end of the evening the audience votes for
their regional ugly mascot.
Mascots like the Gob-faced Squid (named
on the evening for lack of a real common
name) and the proboscis monkey have been
selected by their audiences in London and
Edinburgh. Eventually it’s hoped there will
be a national mascot, voted for by the nation,
in an attempt to prove that beauty is only fur
deep.

PIG-NOSED FROG
IMAGE COURTESY OF KARTHICKBALA/WIKIPEDIA

Purple Pig-Nosed Frog
Although only formally recognised in 2003, the
pig nosed frog was identified in its tadpole form
as far back as 1918. Being extremely rare, they
get their name from their purple skin and short
pig-like snouts. Living in the Western Ghats
of India (a mountain range on the southwestern side of the country) these small recluses
(growing to only 3 inches long) burrow underground in search of their natural diet – termites.

The Greater Adjutant
None can out-best the description of this bird,
given on the UAPS website (uglyanimalsoc.com)
which describes this avian delight with the following: “If nightmares had wings, then they
would look like the Greater Adjutant. With
plumage like dead umbrellas and a break like
a scabbed ice-pic this stork from southern Asia
looks like a gangly balding goth.” As their appearance might suggest, these birds can be
found feeding a rubbish tips with great enthusiasm. You might think this is fine, and they
must be thriving, but alas they are not with the
increasing destruction of their breeding sites.

Gob-faced Squid
Known to most in conservation as Promachoteulthis sulcus, this is a squid with a difference.
Known from one specimen caught by a German
research vessel in the southern Atlantic Ocean.

The Blue-Grey
Tail-dropper
GREATER ADJUTANT
Image courtesy of
YATHIN SK/WIKIPEDIA
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Discovered in British Columbia in 2002, very
little is known about the animal because of its
recent discovery. Just three years after it was
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stumbled upon, the Blue-Grey Taildropper was
placed on the Red List of species at risk – making it faster at moving onto endangered species
lists than it probably is in life. The slug has a
very small area of occupation (less than 5 km
squared), with main immediate threats to the
population including habitat loss, and land degradation through human activity, as well as the
worsening of the situation through summer
droughts. With an important ecological role
in the dispersion of mycoorhizal fungi (a little thing essential to keep tree roots happy).

Prophysaon coeruleum; Blue-grey Taildropper
Image courtesy of Kristiina Ovaska

blob fish
This deep-sea fish, found off the coasts of Australia and Tasmania at depths of 2000-3900 ft
where pressure is very high, hit the endangered
lists when deep-sea fishing and bottom trawling became popular. When accidentally caught
in trawler nets, and brought to the surface, the
fish looks much like its name would imply. It’s
gelatinous mass is thought to allow the fish to
float above the sea floor in incredible high pressure without expending too much energy ■

UAPS GIG DATES 2013
NEWCASTLE: 11 September
CAMBRIDGE: 19 September
CARDIFF: 4 October
LONDON: 23 October & 22 November
ABERDEEN: December TBC

BLOB FISH
Image courtesy of GRUFNIK/FLICKR

1495

March 2014

09

u
A
N TICAL
CE
SCIEN

Issue 9 will be the Nautical Issue! Interpret that theme any way you see fit; as
loosely as you like. Send articles to submissions@ausm.org.uk by 1 January
2014. We also need editors, illustrators, designers, and able-bodied sea-men
to get in touch via www.ausm.org.uk.
see the world scientifically.

TechFest In September, Aberdeen’s annual festival of science, technology,
engineering and maths, returns to the city for its 20th anniversary from September
13 to October 2.
A wide variety of inspiring and fun events, shows and workshops for all ages will run
for 20 days to celebrate the milestone birthday, ranging from zombie science to
comedy to health and beauty to the science of brewing beer.
Professor Sue Black, an expert in Anatomy and Forensic Anthropology at the
University of Dundee, will open the festival with a fascinating talk on Friday,
September 13. She is a Director and founder of the Centre for Forensic Assistance
and was awarded an OBE in 2001 in recognition for her services to forensic
anthropology in Kosovo.
Other highlights include an activity
weekend at the Beach Ballroom on
September 14 and 15 and TechFest
In September’s 20th birthday party
at Satrosphere with free fun for all
the family on September 21, from
10am to 4pm.
For information and booking details,
visit www.techfestsetpoint.org.uk/tis

We are grateful to the University of Aberdeen who host some of our events and also
provide several interesting speakers for our Festival.
##

book review

Clouds in a Pape� Ba�
Richard Holmes’ Falling Upwards explores the eccentricities of balloons

I�

the middle of the 18th century, the
seemingly inconsequential discovery
that hydrogen can be weighted against
atmospheric air was made. This small event
in the history of science, mixed with a little
engineering and a whole lot of imagination lead
to the creation of the air balloon, and lifted the
first generations of man from his earthly rock.
Richard Holmes’ latest book, Falling Upwards:
How We Took To The Air explores the history of
the hot air balloon, and the eccentrics who chose
to spend their days dangling from a weightless
canvas bag.
One of the more haunting stories in the
opening chapters tells of Padre Baloneiro—“The
Balloon Priest”—who in 2008 set off strapped to a
chair beneath several hundred helium balloons.
Father de Carli, armed with a GPS device and
a satellite phone, rose to some 19 thousand feet,
“where the sky becomes dark blue and human
breath forms glittering ice crystals in the ever
thinning air.” Holmes tells of the priest giving a
telephone interview from the borders of Heaven.
The interview would be the last anyone would
hear from Padre Baloneiro. Three months later,
image courtesy of harper collins

“

it is a book about
the spirit of
discovery itself..

”

the lower part of his torso was found near an oil
rig, off the Brazilian coast, the rest, supposes
Holmes, “was probably eaten by some sharks.”
The story of The Balloon Priest is iconic
of Falling Upwards; filled with stories of
philanthropic, eccentrics, with a taste for the
romance of the upper atmospheres. Tales of
those who visited the heavens and saw the face
of the creator.
Holmes likens the first balloonists to the first
men to land on the moon, quoting astronaut
Bill Anders’ famous recollection of the sight of
fragile, blue Earth rising beyond the horizon of
the moon: “We’ve come all this way and the most
significant thing we’re seeing is our own planet.”
Amidst the wonder and marvel however,
Holmes manages to guide the reader from the
inception and perhaps slightly over-romanticised
notions of ballooning (if such a thing is possible),
to their uses in war, by Napoleon and in the

New World; in entertainment; grand ideas of
unrealised futures (summed up by satirical
cartoonist George Cruikshank — see our feature
on Visual Satire); and importantly, their role in
science and discovery.
By Holmes’ own admission, this is not really
a book about balloons at-all, rather what they
gave rise to; “it is a book about the spirit of
discovery itself, the extraordinary human
drama it produces; and to this there is no end.”
The book explores how one seemingly small
scientific discovery can have such great impacts
on society; “it is a book about the meeting of
chemistry, physics, engineering, and of the
imagination.” ■
Josh doyle is a graduate of the University of Aberdeen
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Puzzle
1

o

Au Science Crossword N. 7

DOWN
1. Organisms specific to a time or region. (5)
2. Excluding the nucleus, the material within a
cell. (9)
3. Medications inhibiting the reproduction of
human or animal parasites. (13)
5. Anders Jonas...; Swedish physicist who pioneered the use of the spectroscope in the analysis of radiation. (8)
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Solution: ausm.org.uk

ACROSS
4. Canadian physiologist; first to use insulin in
the treatment of diabetes. (8)
6. Complimentary to red in the subtractive colour model. (4)
8. He of the modulus; ratio of longitudinal strain
to the longitudinal stress. (5)
9. Location of gas exchange in humans. (7)
10. Fatty-acid used in the manufacture of soaps.
(7)
13. Italian physicist known for the invention of
the battery. (5)
14. Abused assistant of Dr. Honeydew. (6)
15. 17th century physician. First discovered that
blood flows around the body. (6)
16. Flammable mixture of hydrocarbons found
in tar. (7)
18. Layer of skin between epidermis and subcutaneous tissue. (6)
20. Cause of an allergic reaction. (8)
21. Relating to mode. (5)
22. 23rd letter of the Greek alphabet. (3)
23. Nation shooting dry ice into clouds to entice
precipitation (5)
24. Alloy of copper and tin. (6)
26. Extinct species of human associated with the
Mousterian flint industry of the Middle Paleolithic. (11)
27. Unit of electrical resistance. (3)
28. Branch of medicine concerned with the hormones. (13)

4

2

7. Elementary particle, occurring in "up",
"down", "top", "bottom", "strange", and "charm"
flavours. (5)
8. Silvery-white lanthanide with seven stable
isotopes. Used in portable x-ray machines. (9)
9. Prevalent on the faces of teenagers. (4)
11. Intoxicating ingredient in alcoholic beverages. (7)
12. Comprising the lanthanides, scandium, and
yttrium. (4, 5)
17. Tissue connecting muscle to bone. (6)
19. Renaissance polymath. Ninja Turtle. (8)
20. Of a foreign country, nation, or planet. (5)
22. Owner of dogs. Ringer of bells. (6)
23. Relating to those kept by [22 down]. (6)
25. Molecule having three oxygen atoms. (5)
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events this autumn
14 -15 September

Techfest Activity Weekend

hands-on workshops
and shows
free, 10am - 4pm,
Aberdeen Beach Leisure Centre & Beach Ballroom

17 September

Pecha Kucha Series

scientific wonder
Mr McAdam and Professor McClinton
free, 7 pm,
aberdeen arts centre, king street

30 September

King’s Musuem Exhibitions

Nunalleq
An Exhibition of Visual Satire
free,

old townhouse, unversity of aberdeen

24 September – 26 January

Library and Special Collections

PRINT SHOP WINDOW
An Exhibition of Visual Satire

23 September

health &
beauty
Professors Murray
and Whalley
free, 7 pm
Cowdray Hall

free, gallery, sir duncan rice library,
university of aberdeen

23 September
18 September
Cafe Scientifique

Mouthful of mercury
Dr. Eva Krupp

University of Aberdeen

Are you talking to me?
What to say when taking to a robot
Dr Wamberto Vasconcelos

free, 7.30 pm, fraser noble building

free, 7pm, waterstones

24 September
24 September

19 September

Magnetise your brain
Explore your universe
free, 5.30pm, satrosphere

University of Aberdeen

Synthetic biology
Professor Ian Stansfield
free, 6.30pm
fraser noble building

For the latest news on science events in Aberdeen:
■■University of Aberdeen public engagment website: www.abdn.ac.uk/science/
■■Au Science Blog: www.ausm.org.uk/blog
■■Follow the Au Twitter account: @AuScienceMag…
■■…and the Au team: @Amykinshay, @Jo_Do, @KSN_81, @HapSci, and @GinaZoo
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blogging
birds
free, 8pm
fraser noble

We Are The Champions
We catch up with the winners of the oceaneering training course

As

k any Oceaneering ROV specialist
what their company is most famed for,
and they’ll point you at a pile of DVDs
quietly sat in a corner. All have glorious blue
sleeves, indicating deep-sea exploration, and
nearly all of them are about that fated vessel,
The HMS Titanic, in which Oceaneering’s own
ROVs discovered the wreck.
With over 40 years of experience behind them
in oilfield engineered services however, the
company is renowned for a great deal more than
simply stumbling upon a broken ship. Founded
in 1964, Oceaneering is a global oilfeld provider
of engineered services and products, primarily
to the offshore oil and gas industry inspection,
with a focus on deepwater applications. The
company grew from a Gulf of Mexico diving
business into a multi-national provider of high
quality services through internal research
and development augmented by strategic
acquisitions.
By the use of its applied technology expertise,
the company also serves defense and aerospace
industries.
With such an impressive skill set, and diverse
range of expertise, the Close Visual Inspection
course offered to not one but three candidates
from the Oceaneering competition of this year
was bound to impress. We caught up with the
course attendees to see how they got on during
their three-day stint.
Because of the high volume of quality
applicants, the management panel chose three
highly ambitious candidates to take part in
the course, recognising one in particular with
a company branded jacket for an excellent
presentation during his five minute pitch.
Lauren Johnston, one of the three winning
candidates, told us: “The pitch was initially quite
daunting but the interviewers were friendly and
relaxed which made me a lot more comfortable
and confident.”
Etienne Melville added: “I was extremely
nervous ahead of the pitch and was expecting
a grilling, Dragons-Den style but was
pleasantly surprised by the laid-back yet
professional manner in which the Oceaneering
representatives listened to our pitches. I must
have done something right as I was announced
the winner and presented with an Oceaneering
branded jacket(!)”
Pitches done, winners selected, the lucky
candidates reconvened several weeks later to
begin their training.
The course was extensive, and rewarding,
as it covered all of the essentials of close visual
inspection — the science of being able to

detect flaws and abnormalities, mostly in pipes
or associated machinary, to ensure oilfield
equipment is up to scratch.
“I gained an insight into the lives of the
multi-disciplined Rope Access technicians that
were also on the course. They provide the NonDestructive Testing and Inspection services and
any other work technique adapted to be deployed
from ropes,” one course go-er said with a wistful
smile.

Aside from the enjoyable element, the course
was a vaulable career enhancing opportunity
for all attendees, providing experience and
qualifications for them in the oil and gas industry.
Both engineers, and rope-access technicians, are
highly qualified in visual inspection techniques .
“By attending the CVI course I gained some
important experience in the oil and gas industry
and it will hopefully help me stand out to future
employers,” Lauren Johnston confessed after
the course.
In-house courses within Oceaneering are
not only ASNT acredited but highly professional.
If you’d like to know more about what areas of
expertise Oceaneering serve, or wish to join
the company, take a look at their website for
vacancies and news updates ■
OCEANEERINg are our sponsor
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Asset Integrity
Delivered

T: 01224 758500

www.oceaneering.com/asset-integrity

