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fake caviar had been 
made artificially and 
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 your marks, get set, go! As 
preparations for London 2012 reach 

their peak we let the Olympics take over 
this special issue of Au and consider the 
close association between science and sport. 
Science allows us not only to harness our 
full potential in sport but to push to the very 
extremes of human capability.

Zoe Christie finds out how top athletes are 
pushing themselves to the limit in Training 
at Altitude (p 18), while in our feature article, 
the Au team considers how gene doping, 
technological advances and power aids could 
alter the The Future of Sport (p 11).

Sheila Ibrahim appeals to reason in Gender 
Judgement (p 19) and questions tests conducted 
to determine an athlete’s sex. Kirsty Nutt 
remembers those second-place scientists who 
just missed out on major breakthroughs in 
Celebrating Silver (p 10). 

Closer to home, you can  catch up on more 
exciting and innovative research from 
Aberdeen in the News Update (p 3). As  the 
new Aquatics Centre begins to make shape, 
Cara Baird questions swimsuit technology in 
Making Waves (p 15).

If all the sport talk wears you out, take a 
Tea Break with Heather Doran’s review of 
Ed Yong’s science blog (p 17). Staying online, 
Alex Ing looks at Li(n)king on Facebook and 
explores the maths behind social networks (p 
6).  

Daisy Brickhill plays detective in an 
Interview with Dr. Lucy Webster on wildlife 
forensics (p 7) and you can test your own 
detective skills with a few of our Puzzles (p 20) 

Once again we would like to thank our 
sponsors Oceaneering and Aberdeen Future 
Fund for continuing to support Au Science 
Magazine. You can find out more about the 
people and research behind Oceaneering on 
page 21. 
Au Science Magazine is produced by 

members of the University of Aberdeen 
Science Journalsim Society. If you are 
interested in writing, editing or designing 
for Au, remember that we are always on the 
look-out for new members. You can contact us 
at ausciencemag@gmail.com. We hope you 
enjoy this edition of Au and if you can’t wait 
for the next one, check out our blog at www.
aumag.co.uk—but don’t forget to look out for 
the next issue at the British Science Festival 
hosted by Aberdeen in September 2012!

GINA MAFFEY, EDITOR

Au warms up 

”

Welcome to a sporty summer special Au Science Magazine!

“
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Computer scientists from Technabling, 
a spin-out company of the University 
of Aberdeen, are developing the 
world’s first software app to allow 
sign language users to customise new 
vocabulary and instantly translate it 
into text. Technical jargon, although 
often annoying and incomprehensible 
to a non-specialist, is an essential 
time-saving device in many walks 
of life. For deaf people using a 
generalised sign language however, 
there are often no signs available for 

specific terms. The new app, named 
Portable Sign Language Translator 
(pslt) enables users to create their 
own sign for a specific or technical 
term; once recorded, a smart phone 
or computer can instantly translate 
it into text.  “For example,” says Dr 
Ernesto Compatangelo founder and 
director of Technabling, “for a student 
who is being trained in joinery, there 
is no sign in British Sign Language 
(bsl) which means “dovetail joint” 
using pslt [they] can create their own 

sign to mean “dovetail joint” allowing 
them to communicate easily with 
their tutor or other students in their 
class, without the limitations imposed 
when communicating solely with bsl.” 
Researchers are now encouraging sign 
language users from Aberdeen city and 
shire to become involved with pslt’s 
ongoing development. Those interested 
should contact Dr Compatangelo at 
pslt@technabling.co.uk.

A sign of the times
New app lets users create sign language expressions for technical jargon

The University of Aberdeen has won 
£300,000 to help showcase its cutting-
edge research. The grant, awarded 
by Research Councils uk, will build 
on existing programmes such as 
Café Scientifique and also promote 
new initiatives designed to support 
academics in developing their public 
engagement skills. “The public has 
a stake in the kind of research that a 
university undertakes and therefore 
should wherever possible be part of 
the process of that research,” said 
Professor Albert Rodger, who led 
Aberdeen’s bid. “I am delighted that 
Aberdeen succeeded” added Paul 
Manners, Director of the rcuk funded 
National Coordinating Centre for 
Public Engagement. “Their success was 
greatly helped by the commitment the 
university has already shown to public 
engagement, and their willingness to 
share their work and the lessons they 
are learning with the wider sector.” 

It’s time to get your 
research out there!
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NEWS UPDATE

Got some exciting 

research YOU want to 

share? Email our news 

editors, Daisy

d.brickhill@abdn.ac.uk

and Chris

c.sutherland@abdn.ac.uk

Like this? Read more at www.aumag.co.uk

Researchers from the University of 
Aberdeen have won funding worth over 
a quarter of a million pounds to thwart 
a blood sucking menace that is a major 
factor in the honey bee population 
crash: the varroa mite. As they feed 
on the bees’ blood, these mites spread 
viruses around the hive, which can 
lead to a weakening and eventual 
death of the entire colony. By sorting 
through the mites’ dna researchers are 
hoping to discover their ‘Achilles heel’; 
a gene which can be ‘knocked down’ or 
altered to kill the mite without harming 
the bees or contaminating the honey. 
Larger scale trials will then be carried 

out, hopefully leading to an effective 
treatment and a halt in the decline of 
this charismatic insect which does 
much more than simply provide us 
with the sweetening for our porridge. 

“Honey bees are incredibly important 
because of their pollination of flowers 
of both wild and farmed plants,” says 
Dr Alan Bowman who heads up 
the research. “There is an urgent 
need to develop a varroa-specific, 
environmentally friendly treatment 
or some method of overcoming the 
varroa’s resistance mechanism to 
existing treatments and that’s what we 
are now working towards.”

Saving the bees: how the mite-y have fallen!
Honey bee mite is target of new dna research in Aberdeen

 THE BUGGED BUG.  (Above) A honey bee bothered by a mite. (Inset) A varroa mite. 



Drugs used to treat osteoporosis 
may be more effective if they bind less 
well to bone. Bones are in constant 
flux, with certain cells (osteoblasts) 
continually creating bone and others 
(osteoclasts) continually destroying 
it. Bisphosphonates (bps) are drugs 
widely used to prevent the loss of bone 
density seen in osteoporosis, as they 
block the destructive activity of the 
osteoclasts. These drugs target bone 
through their ability to bind to calcium, 
a property that varies between bps.  By 
tagging different bps with fluorescent 
markers, researchers at the University 
of Aberdeen have been able to trace 
exactly where these drugs localise in 
bone. Interestingly, the drugs which 

Aberdeen develops new understanding of osteoporosis drugs
University study shows need for balance between bone-targeting and deep reach
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bound less well were found deeper 
within the bone tissue. “This may 
have beneficial effects by positively 
influencing the cells buried within 
bone that are crucial for promoting 
bone formation by osteoblasts,” said 
Dr. Fraser Coxon, senior author of the 
paper. Far from the simplistic idea that 
the best drug to treat bone loss would 
have the highest affinity for bone, Dr. 
Coxon says “We think that there is an 
important balance between the bone 
affinity of these drugs being sufficiently 
high to target bone effectively, and 
being low enough to enable the 
optimum distribution within bone.”

Water voles, under threat of extinction 
from invasive American mink, are 
such rare and elusive creatures that 
researchers must rely on finding 
their faeces in order to establish 
their presence. However scientists 
at the University of Aberdeen, while 
documenting the persistence of healthy 
populations in Assynt, nw Scotland, 
have found that the voles move rather 
large distances (on average 12 km) 
and may leave droppings in sites 
that are actually unoccupied. “This 
has the worrying consequence of 
overestimating the occurrence of 

water voles”, says Chris Sutherland, 
lead author on the paper. However 
the statistical method developed by 
the researchers provides a means to 
account for such transient occupancies. 
This is vital as it allows conservation 
managers’ actions to be based on 
an unbiased measure of numbers 
of water voles. With the removal 
of American mink well underway 
across large swathes of Scotland, it 
is now increasingly important to 
monitor the recolonization of water 
vole colonies in areas that had 
previously declined to extinction.

Follow the faeces: on the trail of the water vole
New method to estimate Scottish water vole populations

Written and compiled by Chris Sutherland
and Daisy Brickhill, PhD students in Ecology

How intelligent are you? Do you 
think you’ll still have the same sharp 
mind in your old age? If you do, only 
a fraction of it will be thanks to any 
inherited advantage from your parents. 
Researchers from the Universities of 
Aberdeen, Edinburgh and Queensland 
have discovered that only 24% of the 
change in our intelligence from youth to 
old age is due to genetics. The majority 
of change is down to environmental 
influences.  This study was possible 
due to the rather starkly named 
‘Scottish Mental Survey’ carried out in 
1947. At this time all schoolchildren 
born in 1936 were required to take a 
test of mental ability and many of these 
individuals have since been traced and 
given similar tests to understand how 
intelligence changes as we grow old. 

“Using unique Aberdeen and Edinburgh 
data, with our Australian colleagues 
we were able to tease apart the overall 
effects of genes and the environment on 
causes and courses of mental decline,” 
says Professor Emeritus of Mental 
Health at the University of Aberdeen, 
Lawrence Whalley. “These findings 
will encourage others working with 
complex diseases of old age to apply 
the same methods to their findings 
from long-term ageing research.” ■

Are you still clever 
after all these years?

 BONE OF CONTENT ION.
 (Above) rat bone with biphosphonates tagged with 
 red and green fluorescent markers. 

 PROL IF IC POOPER.  (Above) Vole numbers can be overestimated by counting droppings in empty sites. 
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SPOTL IGHT    audrey verma introduces a new reading group

The reading group will 
stimulate discussions 
on key debates 
and theoretical 
perspectives around 
‘Environment and 
Technology’. An 
important theme in 
many interdisciplinary 
research programs. 
For more information 
about the group and 
to find out when the 
next meeting is, please 
contact audreyverma@
abdn.ac.uk.

e cause of what is seen as the current 
environmental crisis remains a 

point of fierce, often agenda-driven debate. 
At some point, most explanations for the 
current ecological crisis reference the role 
of technology. Technology possesses an 
intricate complicity in environmental issues, 
given its central role in human endeavour. 
Conceived of as neutral tools, technology 
might be seen as extensions to the hands of 
humankind shaping the environment. To the 
end that we cannot separate humans from 
the tools they use, technology is indispensible, 
both as artefact and in the imaginary. 

Faced with crisis, there have been 
attempts to reconfigure the possible 
problem into potential solutions, rather 
than abandoning the offending technologies 
altogether; or to create new technological 
fixes. Technology thus becomes pregnant 

with the hope of salvation. Existing pollutive 
mass technologies such as automobiles 
are reconstituted in parts, for example by 
outfitting newer vehicles with more efficient 
engines for lower emissions; or re-imagined 
in the form of hybrid vehicles. Nuclear power 
plants, solar farms, dams and wind farms 
are built to deal with the existing problems 
attendant with non-renewable, pollutive 
sources.

Apart from the criticism that technological 
fixes create new environmental (and 
social) problems, there is a strong tradition 
in the social sciences emphasising that 
understanding technology as neutral tools 
is not defensible. Specific technologies 
have been shown to be entirely social in 
construction and consequence, being both 
constituted of and engendering systems and 
ideologies.  ... continued at www.aumag.co.uk 
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EVENTS LISTINGS

For all the latest information on science events in Aberdeen:

■ University of Aberdeen public engagment website, www.engagingaberdeen.co.uk 
■ Au Science Blog, www.aumag.co.uk
■ The Au Twitter account @ausciencemag, and the Au team @hapsci, @ginazoo, @Jo_Do

13th JUNE
Café Scientifique

“Sex and sewage”

Man-made chemicals are everywhere in our everyday 
lives. Come and discuss new research that suggests this 

might also be threatening our health and fertility.

Free, 7.00 pm waterstones union bridge, aberdeen

15th JUNE
Café Philosophique

“The matrix as metaphysics”

The film The Matrix portrays the disquieting possibility 
that the world we take to be real is in fact a large-scale 
computer simulation. But could we really be decieved in 

this way, and if we were, would it be a bad thing?

Free (booking recommended), 

7.oo pm the belmont picturehouse, 51 belmont street

19th JUNE
Café Cosmos

“Spacecraft technology from dundee”

Come and hear about two exciting areas of space tech-
nology from Dundee: vision-based navigation systems 
for planetary landers and computer networks for use on 

board spacecraft. 

Free (but booking essential), 7.15 pm aberdeen college

Skeptics in the Pub

Aberdeen Skeptics in the Pub is an opportunity for people 
who are interested in science, skepticism, rationalism and 
critical thinking to socialise and discuss different topics of 
interest. Each month we invite a different guest speaker 
and host an evening in a pub. Find out about our events 
and sign up to the mailing list at http://aberdeen.skeptic-

sinthepub.org/ (twitter @abdn_skeptics)

EVENTS
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carried out last year showed that the degree 
of separation between Facebook members 
was, on average: 3.74. As one author put 
it: “When considering another person in 
the world, a friend of your friend knows 
a friend of their friend.” This astounding 
result comes from a property of the network 
structure known as “small-worldness.” 

In the present context, a small world 
network is characterised by close-knit 
social groups in which individuals share a 

large number of mutual friends. 
Individuals in such a network will 

also each possess a smaller 
number of connections to 

groups which 
would otherwise 
be isolated from 

their own. These 
are people with whom 

they share few 
mutual friends or 
acquaintances (they 
may have met at a 
conference or on 
holiday, say). It is 

these connections that 
cause the network to be 

so highly integrated. A person 
may only have a hundred 
friends but is indirectly linked 
through comparatively few 

connections to almost a billion people. This 
is also the property of online social networks 
that allows a video or app to go viral.

From a marketer’s perspective, small-
worldness is an extremely desirable facet 
of the network as it facilitates the spread of 
their corporate message. When someone 

“likes” a brand or product on Facebook, this 
“like” is visible to their friends and serves as 
an advertisement. Facebook is paid a small 
amount of money by the company every 
time this happens. It might seem strange for 
someone to advertise that they like a product 
or brand for nothing but considering “Coca-
Cola” is “liked” by over thirty-five million 
people; it seems likely that the strategy 
works. And in the rapidly changing world of 
networks and communication, the future of a 
company like Coca-Cola may depend on it. ■

e most optimistic financial analysts 
have valued Facebook at $100 billion 

(£63 bn) yet it is free to use. The value of 
the company lies in the potential of other 
companies to advertise to its members 
and. With around 800 million users, each 
member can be valued at (on average) 
$125. However, it is not just the number of 
Facebook users that makes this valuation 
so high, it is the complex and highly 
integrated online social network they create. 

A mathematical network is defined by a 
collection of nodes (dots) and the 
connections (lines) between 
these nodes. Bearman, Moody, 
& Stovel published a famous  
paper on social networks 
in 2004, which included 
a map of romantic 
relationships in 
Jefferson High 
School, Montana. 
Coloured nodes 
denoted males and 
females and the 
lines between them 
represented sexual 
relationships that 
had occurred in 
the six months 
preceding the study.

Facebook forms a 
similar kind of network, but 
on a much larger scale (where 
connections now represent only 
friendships/acquaintances). Social networks 
have always existed in one form or another. 
Their evolution parallels that of human society 
and the technological advances it has made. 
In prehistoric times, networks would have 
been isolated from one another, a reflection 
of the tribal societies they represented. 
Technological advances, first in agriculture 
and administration then seafaring and 
flight, increased the size of social networks 
leading ultimately to the emergence of 
the ‘global village’ in the twentieth century. 
Facebook can act as a unique tool in 
mapping the social relationships of the huge 
number of people it serves across the world.

The number of lines, or connections, 
between two people in a network, minus 
one, is known as their degree of separation. 
You might think that with over 800 million 
users, the degree of separation between 
two randomly selected individuals in the 
network would be fairly high. A study 

Th
alex ing meets the mathematics behind social media

Li(n)king on Facebook

    a person 
may only 
have a 
hundred 
friends but 
is indirectly 
linked to 
almost a 
billion 
people.”

“  

Alex Ing is a PhD student in Neuroscience

Illustration: Chris Sutherland



mbining the sorcery of science with 
the cool of crime-fighting, the world 

of forensics cannot fail to intrigue. Dr. Lucy 
Webster, lead scientist at the Wildlife dna 
Forensic Unit in Edinburgh, works to assist 
investigations into crimes against wildlife 
using techniques that would not be out of 
place on a csi set. Dr. Webster might analyse 
evidence of anything from the poisoning of 
golden eagles to illegal harvesting of pearl 
mussels. Trying to set aside any preconceived 
ideas she has from tv, Daisy Brickhill asks 
what life as a forensic scientist is really like.

What kinds of crimes do you deal with in 
wildlife forensics?

All sorts, absolutely all sorts, every day is 
completely different. It can be anything from 
badger baiting, bird of prey persecution or 
cock-fighting. A lot of cases I deal with are 
to do with poaching. If you have a suspected 
poacher and you find blood in the boot of their 
car I may be able to identify that as deer blood. 
So we know he’s been poaching deer, then I 
can add to that by testing to see if the deer 
was male or female. At certain times of year 
it’s illegal to shoot female deer so if we can 
prove that it was a female deer recently killed 
then the police can charge him on taking a 
deer out of season.

Bird of prey persecution also forms a lot 
of our work. Say the police suspect someone 
of taking chicks from a nesting pair of wild 
peregrine falcons. The suspect might try 
to claim that this bird was the offspring of 
captive parents, which would be legal. I can 
then check by comparing the dna from the 
alleged parents with that of the chick to see 
whether that claim is true. 

I also do quite a lot of cites (Convention on 
International Trade in Endangered Species) 
work. Cites is an international treaty which 
prevents harmful trade in endangered 
species. An example of a cites case would be 
one that came from the caviar trade. You can 
produce caviar legally but is has to have the 
right cites label with very strict origin details 
on it. In this case the tin not only didn’t have 
a proper label but when I tested the contents 
I couldn’t find any trace of fish dna! My 
guess is that this fake caviar had been made 

Co

Au Magazine’s daisy brickhill hears about forensics
in the field from Dr. Lucy Webster

artificially and dyed with cuttlefish ink—
cuttlefish was the only dna that I could find 
in this sample.

How big a problem is wildlife crime in 
Scotland?

It does happen a lot, and sadly it’s very 
under-reported because often there are no 
witnesses to the crime, we suspect that many 
animal victims of wildlife crime are never 
found. However the Scottish government has 
really supported wildlife crime enforcement 
over the last decade and now we have the 
national wildlife crime unit as well as the 
Royal Society for the Prevention of Cruelty 
to Animals, the Scottish Society for the 
Prevention of Cruelty to Animals and the Royal 
Society for the Protection of Birds involved in 
looking out for crime and encouraging the 
public to record things that they see. We are 
seeing an increase in reported incidents but 
I think we are only scratching the surface of 
what is actually going on. 

What techniques do you use? 
One technique I use is dna bar-coding; we 

use the dna just like a barcode on a supermarket 
item, to identify the species it came from.
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WCI:
Wildlife Crime Investigation

   i enjoy csi... 
but i do laugh 
my head off at 
some bits!”
“

 FROM F IELD TO LAB.
 (Above) Swabbing a hare to .
 collect DNA samples for testing..

07



INTERVIEW

think would be a bit boring, who’d want to 
work with only one species? Much better to 
work with animals!

Why did you move away from academic 
research into forensics?

Well, a lot of the research I did was blue-
skies with no real immediate way of applying 
the results.  With forensics I really like the 

way that it’s applied—there’s 
a really important reason for 
why you are doing what you’re 
doing. Apart from anything 
else it’s much easier to explain 
to your Dad! It means that I can 
take the skills that I learnt in my 

experience as a molecular ecologist and apply 
them in a setting that I find really rewarding. 
I love the feeling that I am contributing to the 
prevention of wildlife crime. At the moment 
so few people are ever convicted, I’m very 
privileged to be a part of it.

Do you watch CSI and laugh your head off 
at all the mistakes?

I enjoy csi... but I do laugh my head off 
at some bits! When you are dealing with 
dna, especially human dna, you have to be 
so careful that you don’t contaminate the 
samples. You need to wear a head-to-toe 
suit, always have gloves on, always have you 
hair tied back and covered. Not on csi, they 
wander around in trendy clothes, flicking 
their shiny hair all over dna evidence – you 
just don’t do that!   ■
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INTERVIEW

The evidence I analyse can be things you 
might expect like hair, bones or blood, but 
also I have picked up dna from stranger items. 
For example, I was once given an egg blowing 
kit to try and get dna from. Obviously it’s not 
illegal to blow eggs, you might be doing it 
with your children at Easter, but you might 
be illegally collecting eggs from wild birds 
and in fact in this case the dna I found was not 
innocent chicken dna. I also use a technique 
called dna profiling to identify 
individual animals, not just 
the species or sex. For example 
coursing is a common wildlife 
crime when people set dogs on 
animals for sport, whether it’s 
hares or deer. In those cases I 
might get given a hare carcass, 
let’s say, that I’ll swab for dog dna. Using dna 
profiling we can identify the individual and 
then potentially match it to a suspect’s dog. If 
we know the suspect’s dog has been used in 
the coursing then it obviously makes a much 
stronger case. 

You also carry out your own forensics 
research, what do you focus on?

dna profiling to identify an individual 
animal, which is an incredibly useful 
technique, has not yet been validated for use 
in forensics in many species. I am trying to 
increase the number of species that we can 
use profiling on. The level of certainty that 
you have to achieve for forensics is very high; 
it should be, of course, because your evidence 
has the potential to put someone behind bars. 
At the moment I am working on red deer 
validation, for example to match the blood 
found on a suspect’s knife to a poached deer 
carcass and really tie the suspect to the crime 
scene. We use what is called an ‘exclusion 
probability’ which means that the probability 
that the sample on the knife matches the 
carcass by chance is incredibly low –with 
the red deer we are hoping to achieve an 
exclusion probability below a 1 in a million 
chance.

What’s your background? Why choose 
wildlife and not other types of forensic 
science?

I have always had a passionate interest 
in natural history and wildlife, after my 
degree in zoology I knew that I wanted to 
keep working with animals in some context 
and I was interested in genetics. I did a PhD 
at Glasgow University looking at population 
genetics of a red grouse parasite.  After that I 
carried on with genetics research on all sorts 
of animals; more red grouse work, choughs 
and salmon. I’ve never been tempted by 
human dna forensics, which to be honest I 

Daisy Brickhill is a PhD student in Ecology

WCI:
Wildlife Crime Investigation

   we use dna
just like a

barcode in a
supermarket.._”
“  

   i enjoy csi... 
but i do laugh 
my head off at 
some bits!

 WORK ING FOR WILDL I FE .
 (Below) Dr. Lucy Webster .



Speakers include: Jay Rosen (keynote) ● Peter 
Aldhous ● Evan Davis ● Mariette DiChristina ● 
Mark Henderson ● Kenny Campbell ● Lisa 
Jardine ● Alok Jha ● Ehsan Masood ● Helen 
Pearson ● Tom Levenson ● James Randerson 
● Kerri Smith ● Ed Yong ● Andrew Jack ● 
Connie St Louis ● Timandra Harkness ● Fiona 
Fox with more to come...

UK Conference of 
Science Journalists

Monday 25th June 2012
The Royal Society, London

transforming

αβ ω⎫⎫
ideas

REGISTER NOW AT
www.ukcsj.org

Book Now to secure your place!

Rates start at just £55 plus VAT for student members of the 
ABSW (to join visit absw.org.uk)

Is science journalism special? ● BBC Trust review one year on ● Science does not punch its weight in the 
newsroom ● Blurring the lines between PR and Journalism ● Science Journalism and The Leveson Inquiry 
● Brain Hacks on Neuroscience ● Off beat Science Stories ● Journalism and Scientific Misconduct... and more

The Royal Society, 6–9 Carlton House Terrace, London
Organised by the Association of British Science Writers

• Debating contemporary issues in science journalism

• Learn essential skills
• Take part in Professional Development

Enter our Dragons’ 
Den and pitch your 
story idea to science 
editorsng date 25th May)
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Few scientists are a household name; Newton 
and Einstein are, and perhaps Fleming, 
Faraday, and Pasteur, but could you say why?

Many inventions have changed our 
daily lives. In 2009, the Vatican newspaper 
controversially stated that the washing 
machine did more than anything else to 
liberate women in the twentieth century, but 
could you name the inventor? And did you know 
for example that John Logie Baird invented 
the television? Or that the flushing toilet was 
not invented by Thomas Crapper but by Sir 
John Harrington almost 300 years earlier? 

Thomas Edison’s name is synonymous 
with the light bulb and electricity, but it was 
in fact Nikola Tesla, a Serbian-American who 
developed the superior ac electricity. At the 
time he was more famous than Edison but 
his name was forgotten until the 1990s. In 
fact we owe him more than we realise; to this 
day Tesla’s system is used for generation and 
transmission of almost all electricity in the 
world. He also invented an induction motor, 
the forerunner of modern day fluorescent 
lighting, the pre-digital radio, wireless 
communication, discovered x-rays at a similar 
time to Roentgen, and dabbled in aeronautics. 

In science, there are no prizes for second 
place, no celebrity status. Perhaps sport is 
not so different though. After all, Usain Bolt 
is renowned for being the world’s fastest 
man and for achieving record-breaking 
gold medals in the 100 m and  200 m in 
Beijing. But who got silver or bronze? And 
does anyone remember the names of the 
other runners? For some sports most people 
would even be hard-pressed to name who got 
gold, much like who invented refrigeration. 
It seems the system for deciding who is 
remembered is inherently biased; some 
people or some names are made for fame. 

Science now seems more collaborative, 
each person nudging our knowledge and 
understanding along, but I can’t help but 
wonder what the next big discovery will 
be—life on another planet, a “cure” for 
cancer—and who will miss out on making it.

So as you are commiserating with those 
Olympians who miss out on their dream 
place on the podium, try to spare a thought 
for the forgotten silver medallists of science. ■

one who saw Paula Radcliffe’s 
agony at placing fourth in 

Sydney can doubt the universal truth 
that narrowly missing out on something 
always seems worse than absolute failure. 
Missing a grade by one mark, being a close 
second choice for a job you want; these 
are the things that “what ifs” are made of. 

At least for many sporting events, 
first, second and third place are all 
honoured, and many athletes can have 
a second chance at their dreams (even 
the Olympics happens every four years).

What if you had missed out on 
being known forever more for 
making a scientific breakthrough? 

It is true that many of science’s gold 
medallists have slid down the slippery slope 
to scientific obscurity. Few people might 
remember that Professor John Mallard 
lead a team of physicists to develop the 
first mri (Magnetic Resonance Imaging) 
body scanning machine, that the first 
pneumatic tyre was invented by Stonehaven 
man, Robert Thomson or that Aberdeen’s 
Dr Jeff Wilson at the now James Hutton 
Institute discovered Macaulayite, a red 
mineral from weathered granite known 
only from Aberdeenshire which nasa 
scientists believe may be responsible for 
the red colour of Mars. These people are 
however recorded in the history books.

But what about the people who were 
pipped to the post, or the early pace-makers 

who did the groundwork but were 
run out of it at the end? Rosalind 
Franklin’s x-ray diffraction images 
of dna were essential to Watson and 
Crick’s “discovery” of the structure 

of dna. It’s true that she didn’t 
correctly interpret her own data (and 

it’s said she was difficult) but it was her 
data that provided the evidence. This 

should not be forgotten.
And who has 

heard of Alfred 
Russel Wallace? 
He independently 

formulated a theory 
of evolution similar 

to Charles Darwin’s, 
prompting Darwin to 

publish his ideas, but 
came nowhere close 

to Darwin’s notoriety. 

No
kirsty nutt pays homage to scientists in second place

Celebrating Silver
APPEAL TO REASON

Kirsty Nutt is a PhD student in Ecology
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Au Science Magazine considers what might be on the 
horizon for the next generation of athletes

The Future of Sport

agreed to host training camps for athletes 
from all over the world. Since 1992, 61% of 
Team gb medal winners have been university 
educated. Beyond producing athletes 
universities have been extensively involved in 
research around sport performance, 
international collaborations and 
cross-disciplinary projects. 
So as individuals gear up 
for this years games the 
Au team cast a glance 
into the future to look 
at the impact that 
science and research 
continues to have on 
the pursuit of that 
elusive gold medal.

“  
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Oscar Pistorius, also known as, “the blade 
runner” is an exceptional athlete. He has 
competed against able-bodied athletes 
throughout his career, despite being born 
without a fibula, and having both of his 
legs amputated as a small child. In 2007, 
the International Association of Athletics 
Federations (iaaf) Council made a sudden 
alteration to their rules immediately 
rendering Pistorius, a South African 
sprint runner, incapable of competing 
in “unimpaired” international sports. 

The amendement wasn’t aimed at the 
25-year-old athlete specifically but, it made 
it more difficult for Paralympic Athletes, at 
the time to compete in the upcoming 2008 
Beijing Olympics, because prosthetic limbs 
were viewed as unfair enhancements.

According to biomechanic researchers 
Wyand and Bundle, Pistorius’ limbs have 
an energy loss of only 9% during the stance 
phase of a race compared with 41% in 
the human ankle joint, arguably making 
them far more efficient. However, recent 
research by mit professor Hugh Herr found 
it gave him no advantage. Regardless of the 
outcome this raises an important question 
about the future of technology in sports.

After a ruling from the Court of Arbitration 
for Sport, Pistorius continues to run with 
able-bodied athletes and intends to take part 
in the London 2012 Olympics (needing only 
one more qualifying time of 45.3 seconds). 

The issue, it seems, is not of how far 
technology can extend physical performance 

(current advancements 
make almost anything 
possible) but rather how 
limiting sports governing 
bodies must be in order to 
uphold equality between athletes. 
If technological enhancements 
are to be allowed, a line must be drawn 
as to their function. Either they must 
perform no better than the best human 
limb or organ, or everyone must be 
allowed to use them to some degree. 

According to a recent article on 
espn—the American sports cable 
network—it is actually far too late to 
stop these advancements creeping 
into the Olympics. Since a prosthetic 
is technically defined as, ‘a device that 
substitutes or supplements a missing or 
defective part of the body’ they are already 
widely used in sports.  Nike produces carbon 
sole shoe implants used by American athletes 
to harness energy normally lost on impact with 
the ground. Speedo created a now-banned 
swimsuit that made athletes more buoyant 
in the 2008 Olympics; they now claim their 
newest and currently legal design, Fastskin3, 
increases oxygen economy by up to 11%.  

The advancement of technology cannot, 
and perhaps should not, be stopped when it 
comes to sports. Rather, it is the regulations 
that will need to be adjusted as technology 
advances and a new wave of athletes begin 
to compete, still pushing their bodies to 
the limit just in entirely different ways.

TECHNO BEATS

tius, Altius, Fortius.” The Olympic 
motto (Faster, Higher, Stronger) 

perfectly summarises everything that the 
games are about. Since their reincarnation in 
1896 we have seen athletes break the 10 second 
barrier in the 100m sprint, vault over 6 m and 
lift over 260 kg. In the run-up to the London 
2012 Olympics, Aberdeen will be hosting 
athletes from Cameroon as they commence 
their Pre-Games Training Camp between 
2nd and 16th July. Aberdeen City Council’s 
chief executive, Valerie Watts believes 
that this visit ‘will encourage the whole 
community to access sporting opportunities 
which will hopefully encourage a life-long 
interest in sport and the benefits it brings.’ 

Thirty universities across the uk have 
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In order to aid hydration, sports drinks, in 
respect to plasma (blood), want to be isotonic, 
(same osmolality), or hypotonic, (fewer 
particles than blood). Hypertonic drinks 
(more particles than blood),  are commonly 
used to replace lost carbohydrates quickly 
and could be detrimental to performance as 
they would cause the user to lose fluid and 
increase the risk of dehydration.  Not ideal.

 Currently, the next generation of 
performance enhancing drinks hitting 
the shelves includes the ‘energy drink’ 
category. These drinks contain additives 
such as caffeine, taurine, B-vitamins and 
glucuronolactone, ingredients believed to 
elevate mood alertness and concentration. 
One small study published in the journal, 
‘Advances in Physical Education’ in 2011 
concluded that a high-energy drink taken 40 
minutes before exercise can enhance exercise 
performance, allowing the participants to 
exercise longer than they did previously.  
The group that took only a placebo drink 
did not exercise for longer. Supporting the 
notion that the additives in the drink had 
a real performance enhancing benefit. 

Presently, the growing sports drinks 
market is open to a generic audience but in 
the future, sports drinks could be custom-
made to an individual’s needs. A personalised 
drink, if you will. Containing only the 
additives the user needs and tailored to 
the type and amount of exercise they do. 
There is, after all, a big difference in the 
needs and training of a professional long 
distance marathon runner and a weightlifter.

Seen in the entrances of every gym in the 
country and endorsed by many athletes: 
sports drinks come in various bottles, 
shapes and terrific colours. They contain 
a mix of ingredients specially selected 
to help improve athletic performance.  

When you exercise, you lose water, urea, 
electrolytes (sodium, potassium and chloride 
and others) and you use energy.  Sports drinks 
primarily provide hydration, water, to prevent 
dehydration. They also supply carbohydrates 
(sugars) and some of the ‘electrolytes’  
that our bodies use when physically 
active. Most of them taste pretty good too. 

The most common carbohydrates found 
in sports drinks are glucose, fructose 
(monomers, rapid energy release), sucrose and 
synthetic maltodextrins (glucose polymers). 
The benefits of taking carbohydrates before 
or during performance have been shown but, 
equally, so have the detrimental effects. It 
seems to depend on the type of carbohydrate 
and the length of the activity. Sports drinks 
all contain different combinations of 
carbohydrates making it difficult to evaluate 
the real benefits of individual drinks.  

The use of maltodextrins, synthetic 
carbohydrates, in sports drinks, has increased 
in recent years as these supply the sugar, 
without increasing the osmolality of the 
drink. Osmolality is the number of particles 
in a solution, the balance between the drinks 
osmolality and osmolaity of the blood is 
important as it determines the amount of 
water that is absorbed into the blood, and 
therefore the hydration potential of the drink.  

Au S U M M E R  2 0 1 2 1 2

POWER AIDS

There is a never-ending battle between 
sporting authorities and athletes under 
immense pressure to perform. In 
the early 1900s, drugs were seen as a 
necessary aid to complete some of the 
most gruelling sporting challenges. 

In modern athletics, the response of 
both society at large and the governing 
bodies of all sports to doping is very clear; 
the use of artificial drug enhancements is 
illegal and punishable by a life-time ban 
from competition in most cases. In 1999, the 
World Anti-Doping Agency was established 
by the Olympic Movement. Although 
many countries conduct their own studies 
into doping, the agency is the only one 
to conduct extensive research into drug 
use and testing at an international level. 

The challenge for officials of the London 
2012 games is how to detect drugs cheats. It 
is estimated that around 6,000 urine and 
blood tests will be carried out during this 
years’ Olympics looking for everything 
from anabolic steroids to stimulants such 
as amphetamines. Whilst researchers have 
developed tests for almost all forms of doping 
in sport, the most difficult to detect is the 
practice of athletes storing and transfusing 
their own blood. So-called autologous blood 
doping increases the number of red blood 
cells and boosts the athletes’ endurance 

capacity by allowing them to carry more 
oxygen. This type of doping is very difficult 
to test for. Several high profile athletes have 
been accused of blood doping over the past 
decades, but definitive proof of the practice 
has so far been elusive. Is it possible to test for 
cheating where the only symptom is increased 
athletic performance and endurance? 

At the 2009 National Physique Association 
British Heavyweight Championships, an 
extensive urine analysis programme was 
accompanied by the use of polygraph (lie-
detector) testing. The reigning South-West 
heavyweight champion Steven Jenkin was 
tested by this method, and reacted significantly 
to questions relating to past substance abuse. 
Despite being found free of banned substances 
by urine tests, he was stripped of his title and 
received a life-long ban from competing. 

The use of lie-detector testing remains 
highly-controversial. In the uk, evidence 
gained through this method is inadmissible 
in court due to worries about the tests’ 
accuracy. Within sport, there are several 
high profile cases in which doping has 
been confirmed by established tests, and 
yet the athletes in question have passed 
the lie-detector test. For now at least it 
appears that doping and detection will 
continue as a cat and mouse pursuit in sport. 

LIE DETECTORS

   there is a 
never-ending 

battle 
between 
sporting 

authorities 
and athletes 

under 
pressure 

to perform. _”
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When it comes to sports, having a natural 
ability is often considered just as important 
as motivation. It is no secret that the best 
athletes appear made for their purpose; a 
fact we can largely attribute to dna.  Indeed 
genetics may play a massive role in the future 
of sports, not least because of gene doping.

Gene doping is defined by the World Anti-
Doping Agency (wada) as “the non-therapeutic 
use of cells, genes, genetic elements elements 
or the modulation of gene expression having 
the capacity to improve athletic performance” 
and was banned by the International Olympic 
Committee in 2003. It uses the same techniques 
as gene therapy research, inserting specific 
genes into the body for temporary results. 
However, because doping is largely considered 
unethical and highly experimental unlike its 
parent research, the origins are hard to trace.

A dramatic gene doping strategy we 
might see in the future is that of increasing 
oxygen levels in the blood to improve 
athletic performance. Research conducted 
by Leiden and his team in 1997 using the 
gene Erythropoietin (epo) found it could 
boost the volume of red blood cells in blood 
in monkeys from 40 to 70% for as long as 12 
weeks. A lot of current gene therapy research 
focuses on the gene insulin-like growth 
factor-1 (igf-1) because of its anabolic effects 
in adults, as well as epo. However, considering  
that over 170 genes have been identified 

in relation to athletic ability already, the 
potential for gene doping is almost limitless.

What makes this technology dangerous, 
aside from clear ethical issues, are the 
physiological risks; igf-1 and epo are no 
exceptions.  With epo the risk of thrombosis 
is high. In a study in 2005 on primates, the 
gene-enhanced blood became so thick 
with red blood cells that researchers had to 
bleed the animals to prevent heart failure.

Detection of gene doping is also difficult, 
and may remain so for some time. It doesn’t 
involve artificial products, so blood tests can 
only catch abnormally high red blood cell 
counts. While this might point to epo use, it 
isn’t enough to prove the existence of gene 
doping. Muscle biopsies have been suggested 
as a possible method of detecting doping 
with igf-1. It might be possible to look 
for unusual changes in gene profiles 
but if detection relies on biopsies 
alone, doping may remain almost 
untraceable for the foreseeable future.  

With the perpetuating belief 
that, once made safer and 
regulated, gene doping could 
level the Olympic playing field it is 
very possible future athletes will 
begin to test the limits of human 
ability simply by experimentally 
altering their dna.  Pushing human 
capabilities to the limit just got genetic.  ■

GENE DOPING

FASTER, H IGHER, STRONGER
Top athletes from around the world compete 
for medals at the Olympics, but will we ever 
stand to beat the rest of the animal kingdom?

Sprinting
Usain Bolt holds the human world record 

for the 200 m sprint with a time of 19.19 
seconds, but our gold medal winner is the 
cheetah at nearly three times his speed, 
finishing in less than seven seconds. The 
silver goes to the Pronghorn, an antelope 
like species, from North America who 
would be 1.4 seconds behind. A photo 
finish is needed to decide the bronze 
medal, with both the Thompson gazelle and 
wildebeest crossing the line in nine seconds.

Swimming
Fish such as Sailfish, marlin and tuna 

are renowned for their incredibly fast 
bursts but their speed is often measured 
during leaps. Sticking to records in the 
water, the killer whale takes gold, finishing 
the 400 m freestyle in 26 seconds (that’s 
nearly nine times faster than the current 
Olympic record!). A shark, the shortfin 
mako, gets the silver medal with speeds of 
13.9 m per second and the bronze goes to 
another mammal; the shortfin pilot whale. 

Diving
The gold medal for the deepest diver goes to 

the male southern elephant seal. A standard 

competition diving pool would have to be 
over 425 times deeper to accommodate 
the seals’ 2.1 km-deep dives. The sperm 
whale wins the silver with dives only 100 m 
shallower. The bronze medal-winner is the 
Cuvier’s beaked whale, diving to 1888 m.

Weightlifting
Relative to body mass, 

invertebrates take home 
all the medals in this 
category. The winner 
of the gold medal is 
the oribatid mite; 
despite being only 
around one mm 
long they can 
generate forces 
strong enough to 
lift 1180 times their 
own body weight. 
That’s similar to a 
human weightlifter 
carrying between two 
and three lorries! The silver 
goes to a species of dung beetle, 
pulling 1140 times its weight. Another beetle 
takes the bronze, the rhinoceros beetle, 
which can lift 850 times its own weight.
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Making Waves
cara baird recalls the short life of polyurethane swimwear

ere human ability reaches its 
limits technology steps in to help. 

A swimsuit designed with the help of nasa led 
to an extraordinary 108 world records being 
broken at the 2008 Olympics in Bejing. But a  
recent ban on these suits means that making 
predictions on who will shine in the pool in 
London this year is increasingly difficult. 

2008 saw a wave of scientific swimsuits 
arrive on the scene in time for the Beijing 
Olympic Games. The first suit, designed 
by Speedo, with the help of nasa, was the 
revolutionary lzr (pronounced laser).  The 
Speedo lzr was a one-piece suit 
containing polyurethane plates 
that covered approximately 
50% of the swimmer’s body. 
The polyurethane plates, unlike 
conventional woven suits, 
consisted of a closed cell foam 
material. These cells contained 
gas that helped to increase the buoyancy of 
the swimmer overall, lifting them a fraction 
out of the water. It is this fraction that makes 
all the difference with more of the swimmer’s 
body being exposed to the less resistant air. 

In the following months Adidas, Arena and 
Jaked developed Speedo’s idea further and 
launched swimsuits completely covered in 

polyurethane.  Rigorous wind-tunnel tests 
ensured the fabric produced minimal 
drag. Similar to the principle of flying, 
programmers also used computational fluid 
dynamics to model the suits’ aerodynamic 
qualities.  The outcome was a suit that 
prevents water being trapped as it flows 
around the swimmer, and a material that 
squeezes and slims down the body. 

Polyurethane swimsuits transformed 
swimming and divided the sporting world 
in two.  Suspected of improving buoyancy, 

reducing drag, compressing 
muscles and having other 
artificial enhancing properties, 
many felt that they undermined 
the values of hard work, 
conditioning, technical skill 
and physical ability.  German 

swimmer Britta Steffen, who broke the 100m 
freestyle world record in June 2009 wearing 
one of the suits, reported that she felt no pain 
at all at the end of the race and that it made 
her feel like a “speedboat”.

With 108 world records broken throughout 
2008 and swimmers delighted with their 
performances, how could this not be viewed 
as progress?  During the Beijing Olympics, 
swimmers wearing lzr suits broke 23 world 
records compared with the two records 
broken by those who didn’t wear them.  

Despite this the use of the suits for elite 
competitions was stopped in July 2009 

when Fédération Internationale de 
Natation announced a ban on them 
and stipulated a maximum area of 
the body that textile material could 
cover.           

The swift end to these suits 
marked celebration for many.  
American swimmer Michael 
Phelps, whose 200 m record was 
beaten by German swimmer Paul 

Biedermann wearing an Arena 
X-Glide polyurethane suit commented, 

“I will say that next year swimming 
will be swimming again.  You’re going 

to have to do all the work and there’s not 
going to be a suit that does it for you.”

Perhaps Michael Phelps will make 
a comeback at London 2012—but that 
will be down to his talent alone. ■

Wh

Cara Baird works at the AU Development Trust

Diana M
arosi
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e wait is nearly over. 2014 will bring 
the Commonwealth Games to Scotland 

and see the opening of a truly world-class 
swimming facility right here in Aberdeen, 
the Aberdeen Sports Village Aquatics Centre.

Demonstrating that there is a science 
behind swimming, the Aquatics Centre will 
be one of the best in Europe. It will provide 
an Olympic-size 50 m pool; a diving pool 
with springboards and diving platforms 
utilising the latest technology in cushioning 
systems; floating floor technology; a 
generous competitor seating and spectator 
area; a full timing/video analysis lab; a 
land conditioning area and a health suite.  

The North East of Scotland has produced 
a number of top swimming athletes and this 
ultra modern facility will ensure that there are 
many more to come.  Honorary graduate of the 
University of Aberdeen and Commonwealth 
bronze medallist David Carry commented, 

“Our performance in Delhi highlights the 
incredible swimming talent in the North 
East.  Aberdeen Sports Village and a new 
ten-lane 50 m pool will ensure continued 
sporting excellence and a lasting legacy.”

There can be no doubt that there is 
a science behind swimming and this is 
something that top athletes embrace.  The 
biomechanical science to swimming focuses 
on many things including arm motion, 
demonstrating that the better your technique 
the faster you will go.  To assist athletes 
with their technique, the Aquatics Centre 
will provide the best technology, including 

Th
Welcome to the Aberdeen Sports Village Aquatics Centre

The Science 
of Swimming

   there is a 
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the provision of some cutting edge video 
analysis that will make it stand out from the 
competition.  The Centre will be the only 
facility in the uk to feature fixed cameras in 
the pool and pool side, allowing analysis of 
all aspects of the dive, entry, stroke and turn.  
Focussing on these elements should bring 
our athletes closer to the winner’s podium.

This modern and vibrant facility will 
also benefit the community as well as elite 
swimmers, with a variety of community 
activity programmes and features that 
will encourage participation in water-
based activities for all ages and abilities.  
The Aquatic Centre will support home 
grown talent, develop active communities, 
encourage healthier lifestyles, strengthen 
the national and international profile of 
the city and region, and benefit students 
and staff at the University of Aberdeen.

The University of Aberdeen Development 
Trust (uadt) has pledged to raise £2 million to 
assist the University in contributing £8 million 
towards the Aquatics Centre.  If you would like 
to help uadt raise these funds and support 
the Centre in partnership with sportscotland 
and Aberdeen City Council, then there are 
a number of exciting ways that you can get 
involved.  To discuss the various fundraising 
opportunities on offer and how you can make 
a donation to the Aquatics Centre, please 
contact Michael Hodgson at m.hodgson@
abdn.ac.uk or on +44(0) 1224 273 057. ■
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Tea-Break Science
Popular science writers don’t only write books or for 
New Scientist, as heather doran  finds out.

ve over, books, it’s the Age of 
the Internet, and blogs are the 

literature of choice. 
These aren’t the blogs of the Myspace era 

that shared too much information about teen 
troubles, break-ups and parent problems. 
The new wave of blogs are well written, 
informative, can help keep you up-to-date 
with the latest and greatest, or quite simply 
exist to provide entertainment. 

As we are Au Science Magazine, I have 
taken a look at some of the science blogs out 
there in the crazy land of the Internet. 

Science blogs are often hosted by expert 
science writers and/or scientists. They 
debunk the latest news stories, explain the 
latest research as it is published and, best of 
all; they are easily readable on a quick lunch 
break.

Quite possibly the biggest science blog 
cheerleader is Ed Yong. An award-winning 
British science writer who has written for 
New Scientist and the Guardian among 
others, he also writes Not Exactly Rocket 
Science (ners), a blog hosted on the Discover 
Magazine  website. 

ners covers a range of topics from fungi 
to fmri. Although, Ed’s personal interest in 
zoology is clear, insects and animals feature 
heavily, cuddly animal blog this is not. He also 
provides debate on current science issues 
as they happen, like conversations from a 
conference about controversial scientific 
studies on the h5n1 flu virus. News, topics 
and debate are all fresh, new and timely. 

Ed’s background is in science, with an ma in 
Natural Sciences from Cambridge and I have 
no doubt that his degree helps him pull out 

the best and most interesting 
news from published 
scientific papers.  Ed 
started blogging to, ‘flex 
[his] writing muscles on 
different topics’ in a style 
of his own.  His goals, as he 
explained in an interview 

are to, ‘make the complicated seem simple, 
the obscure seem fun and the unknown seem 
tangible’. Which is a great quote to describe 
exactly what his blog achieves.

His style is humourous and playful; take 
the headline, ‘Tiny insect soldiers with butch 
forearms are actually medics’ as an example. 
What Ed manages to do really well is create 
entertaining, understandable, informative 
and importantly, factually correct articles 
from science that would probably be ignored 
by the mainstream press. 

Many of the stories Ed covers are not found 
anywhere else, so, if you aren’t reading Ed’s 
blog or working in the field he covers, you 
are missing out. The title of the paper that 
gave the headline about ‘tiny insect soldiers’ 
above is, ‘An inherited virus influences the 
coexistence of parasitoid species through 
behaviour manipulation’.  Not something 
you would find on the bbc News website. 
But Ed manages to transform it, like many 
of his other pieces, into a short, concise and 
perfectly to the point article worthy of a place 
on the ‘most read’ list. Ideal for that tea-break 
science fix.

One of the most enjoyable things about   
blogs is that you can comment on an article 
and let the writer know your thoughts and 
that you enjoyed reading it (or not). Authors 
usually reply to comments and discussions 
can start. This interaction with the author 
adds an extra dimension that books do not 
allow. 

Ners is just one excellent example of a 
number of fantastic science blogs on the 
internet. If you want to read more good science 
writing on the web, Ed helpfully collates the 
best science writing he has seen and posts it on 
his blog under the title, ‘I’ve got your missing 
links right here.’ And if that is still not enough 
for you, Ed is also active on Twitter, Google+ 
and Facebook where he often shares links 
to other science writing on the Internet.  ■

Mo
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Diana Marosi

therefore the body experiences a relative 
lack of oxygen. As well as increased blood 
cell production, muscle metabolism may also 
improve, along with additional small blood 
vessels to enhance the body’s ability to manage 
the build-up of lactic acid. It is claimed that after 
training for several weeks at high altitude the 
body will maintain its new increased functions 
for 10−14 days at lower altitudes allowing 
athletes to keep their competitive edge.

So why aren’t all athletes jetting off to higher 
altitude training centres to enhance their 
training? Unfortunately, acclimatisation to 
higher altitudes is not quite so straightforward 
and it is possible to cancel out the benefits 
achieved in a number of ways. Increased red 
blood cell production, while increasing oxygen 
carrying capacity, can also raise the viscosity of 
the blood causing sluggish blood flow, meaning 
muscles do not receive the required amount of 
blood that results in reduced oxygen supply. 
In extreme cases this can lead to medical 
problems such as hypertension or blood clots,  
which is generally seen in abuse of artificial epo.

In order to reap the benefits of altitude 
training while avoiding the risks, many 
athletes adopt the “Live high, train low” 
method. Athletes live in high altitude 
environments (above 1500m), yet continue 
to train at sea level. This means that they 
can continue to train at the same exercise 
intensity possible at lower altitudes while 
experiencing the physiological adaptations 
of living at a higher altitude, namely higher 
epo levels, more red blood cells, and higher 
maximum oxygen intake. However, results 
have been varied, and in particular anaerobic 
activities show little or no benefit from altitude 
training as oxygen is not key to performance.

A local Aberdeen runner has recently 
secured funding to take part in an intensive 
three-month training programme in Africa, 
in preparation for the 2014 Commonwealth 
Games. Myles Edwards, a member of Aberdeen 
Athletics Club and London’s Thames Valley 
Harriers has received £1000 from an energy 
services company Paradigm Flow Services 
to help with funding for his training camp in 
Kenya. While there, 22-year-old Myles will 
train at altitudes up to 2400 m with Kenyan long-
distance runner Linet Masai, encouraging his 
body to reach maximum performance in 800 m 
and 1500 m races. Although studies have shown 

that the “live high, train low” method is much 
preferable for optimum results it will be 

intriguing to see how this “live high, 
train high” affects Myles’ performance 

in the Commonwealth games. ■

e benefits of regular, structured 
training are clear, but now athletes 

are also turning to a more specific method 
of training. Despite much research, the 
effects and recommended approach of 
this training method are still not fully 
understood. The method? Altitude training. 

Atmospheric oxygen levels decrease 
with altitude—exposing the body to higher 
altitudes forces it to acclimatise to deal with 
the lack of oxygen. This acclimatisation 
causes a number of changes within the 
body, including the improvement of oxygen 
delivery to the muscles. Theoretically this 
should lead to increased performance. Altitude 
training was first heavily researched during 
and after the 1968 Olympic Games which 
took place in Mexico City, at an elevation 
of 2240 m. During the games significant 
below-record finishes were recorded for 
endurance events, but anaerobic events such 
as sprints broke many records. These results 
ultimately inspired further study in the field.

In order to exercise for longer than a few 
minutes, the body requires oxygen to generate 
energy. Without it muscles cannot function and 
seize up, with potentially damaging effects. 
Aerobic exercise requires a good oxygen 
supply for maximum effect. Oxygen supply is 
maintained by natural production of a hormone 
called erythropoietin (epo) in the body 
which stimulates red blood cell production, 
increasing the oxygen carrying capacity of 
the blood which then supplies the muscles. 

While training at altitudes over 
2400 m above sea level 

is considered 
preferable, due 

to a shortage 
of suitable 

locations at 
this altitude, 

intermediate-
altitude training 
is more common. 

At these altitudes 
the oxygen 
content of the air is 
still around 20.9%, 
but with a reduced 

pressure, 

Th
zoe mckellar searches for gold medals at high altitude

The Only Way is Up
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Gender Judgemen
sheila ibrahim explores the complex world of sport and sex

ort has an uncanny talent for 
unifying groups of people, and by 
default, segregating people into 

teams. Gender is one such denominator and 
separation of the sexes serves to level the 
playing field.

Historically, participant gender has been 
the subject of debate since the original 
Olympic Games in Ancient Greece. Although 
women were not permitted to compete or, 
possibly, even watch the games there was a 
separate female competition in honour of the 
Greek goddess Hera. In the modern Olympic 
Games women first officially competed in 
1900. The advent of genetic testing from the 
1950s onwards made gender verification all 
the more poignant. What could possibly be so 
complicated, and indeed, controversial about 
differentiating the chromosomal 46xy man 
from the chromosomal 46xx woman?

The genetics of an individual’s sex is not as 
clear-cut as we had first thought.  xy does not 
necessarily make what we physically perceive 
as male and conversely, xx a physical female. 
The tissues of a 46xy male with Androgen 
Insensitivity Syndrome (ais) do not respond to 
androgens. Androgens are sex hormone pre-
cursors and cause external female genitalia 
and breast development. A parallel condition 
occurs in 46xx women with Congenital 
Adrenal Hyperplasia (cah) disorder. These 
individuals present with partial female 
sex differentiation. Add on the concept of 
mutations resulting in aneuploidy (more or 
less than the usual 23 pairs of chromosomes) 
giving rise to Turner Syndrome, xxx females, 
Klinefelter Syndrome and xyy males; and 
we now have a spectrum of variability, from 
man to woman, in which to perceive sex and 
gender.

How do we come to terms with this 
reality? More topically, does having one 
extra or one less chromosome, or a pair that 
does not correlate to the expected physical 
manifestation i.e. the genotype not equating 
to phenotype have an impact on competitive 
sport? Are there unfair advantages or 
disadvantages? Is it ethical to suss out these 

equally, if slightly rarer, unique members 
of society? As sports fans, do our views and 
support of these athletes change? These 
are the complicated questions of genetic 
gender verification tests; astutely, Decamp 
and Sugarman reserchers who have looked 
at the ethics of gender verification in detail 
noted that, “discrimination is a risk for many 
genetic studies, stigmatization is especially 
acute in the behavioural setting [traits such 
as gender differences].”

During the Beijing 2008 Olympics, 
specialists conducted targeted gender 
verification tests, ordered by the International 
Olympic Committee, on female athletes 
suspected to be male. The procedures involved 
were clinical observation, chromosomal and 
genetic tests, and investigated the presence of 
sexual hormone abnormalities. The premise 
for conducting gender verification tests was 
to ensure, ‘equality amongst competitors’ 
whilst safeguarding personal rights. In 
general, there is a significant difference 
between the performance capacity of male 
compared to female athletes; men have five 
times the amount of androgen than women 
which correlates with a greater capacity for 
physical strength. Although this provides 
justification for gender verification it does 
not address concerns for athletes with asi 
and cah syndromes.

Studies regarding androgen excess in 
individuals affected by cah show that women 
tended to exhibit greater involvement in 
male dominated occupations and sports than 
the control participants of the study. These 
however, are only psychosocial observations, 
and do not make comparisons of physical 
strength to imply unfair advantage or 
disadvantage. 

So the question is, should we subjugate 
athletes and indeed any person to tests 
based on suspicions of ‘perceived ambiguous 
gender’? Does the search for ‘abnormalities’ 
or ‘cheats’ break the sportsmanship ethos of 
the Olympic Games , which is something to 
consider when you’re watching your favourite 
athletes compete in London this year. ■

Sp

Sheila Ibrahim is a student in medical sciences
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Au Science Crossword N°. 4
Across

1. Behavioural condition (1,1,1)
3. French philosopher and 
mathematician (9) 
7. Fool’s gold (6)
8. Water feature at planet poles (3,3)
10. Signal target protein (8)
11. Fluid produced by liver (4)
14. Important white cells (1,5)
16. Geological epoch (6)
18. Core science-related fields 
(acronym) (1,1,1,1)
19. Breathing in (8)
22. Nerve sheath material (6)
23. Shape formed by y=±√(c−x2) (6)
24. Power per unit area (9)
25. Local star (3)Crossword by Sean McMahon. Solution: aumag.co.uk

Down

1. Laboratory equipment (9)
2. Founder of quantum field theory 
(5)
3. Middle-Eastern fruit tree (4,4)
4. Aberdeen University Computing 
Society (1,1,1,1)
5. Pertaining to touch (7)
6. 0 ˚C and 1 atm (1,1,1)
9. Symbol for amount (3)
12. Leaf-bearing in all seasons (9)

13. Property of having + and − (8)
15. Simplest chemical constituent (7)
17. Molecule of genetics (1,1,1)
20. Bone in middle ear (5)
21. Pi meson (4)

22. Brain scanning technology (1,1,1)

PUZZLES

Who or what is this?
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abstrusegoose.com

“A scientist in his 

laboratory is not 

only a technician: 

he is also a child 

placed before 

natural phenomena 

which impress him 

like a fairy tale.”

—marie curie
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(latterly moving towards an Offshore 
Integrity Engineer position), within the 
construction and maintenance sectors. I 
have worked at various sites within the uk 
and overseas, including fabrication yards, 
refineries, shipyards, foundries, skyscraper 
construction, boiler manufacturers and 
offshore installations.

What are the best bits of your job?
I am lucky to be working within an 

industry that allows me to work all over the 
world, meet interesting people, visit some 
great places, and be paid for the hardship!

What are the worst bits of your job?
Being caught in the middle of  a riot during 

a military coup in Fiji—quite scary; being 
bitten by a large variety of hideous insects 
in the tropics—quite sore, and eating some 
frightening food in far flung places—quite 
ill…

What are your hobbies?
Fast cars, slow building projects, red wine 

and rare malts.

What’s the best business advice you’ve been 
given?

Work hard, and carry your job to the best of 
your ability—respect is always earned, never 
given.

What advice can you give to others?
Treat others as you wish to be treated 

yourself and you won’t go far wrong…                                            
and always maintain a sense of humour.  ■

have been an Offshore Inspection 
Engineer (oie) for 15-plus years, carrying 

out the routine inspection and reporting the 
condition of pressure system components, 
structures, and overseeing Welding and Non 
Destructive Evaluation (nde) activities for 
numerous companies including Oceaneering, 
with whom I have worked for around five 
years. 

Some of the countries I have worked in are 
Australia, Fiji, Venezuela, Spain and Egypt.

What is your area of expertise?
Inspection of Process Vessels, Heat 

Exchangers, Risers, Flowlines, Process 
Pipework, and structural elements associated 
with offshore installations.

What are your responsibilities? 
I am responsible for the management, 

coordination, execution and reporting of 
all platform based inspection activities, 
including all Oceaneering nde inspection 
teams onboard.

What qualifications do you have?
asme Plant Inspector accreditation, and 

I have held numerous nde qualifications. 
As well as experience over a broad range of 
equipment—an underrated qualification 
within itself I believe.

What was your first job?
I trained as an ndt Technician at the 

McDermott fabrication yard near Inverness.

What is your career history?
My career spans 30-plus years mainly 

within the oil and gas industry, initially as 
a Non Destructive Testing (ndt) Technician 

I

Oceaneering Olympians

   respect 
is always 
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FROM OUR SPONSORS

daniel steel explains what makes an Offshore Integrity 
Engineer a front-runner.

 P IPE DREAMS   An example of a perforation due to external corrosion on small bore pipework, common 

_problem on older platforms. This is why we inspect pipework systems – to catch this prior to perforation. 

David Steel is an Offshore Integrity Engineer






