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Ahoy There!

Batten down the hatches, there’s a new team on deck!

It

has been the reign of water for as long
as life has thrived on this planet. But
here at Au it intensified in October,
when we dove head first into the pool of
submissions that flooded in to our inbox.
Having been left at the helm by our former
Captains, we want to thank Amy and Josh
for trusting us not sink their ship. HMS
Au has safely sailed to its first port with
this new issue. Although we’ve repainted
the hull, the contents are much the same
as you know and love. This issue is full to
the brim with different kinds of aqueous
information. Particularly pertinent in rainy
Aberdeen, turn to p14 to find out how
we stay dry – and it’s not running with
a magazine over your head… Open up
to p18 to discover why other people are
diving deep into the ocean. Unfortunately,
we know not everyone in the world has
the luxury of adequate water, and on p07
we investigate a new water purification
innovation – although maybe you wouldn’t
want to be in close quarters with those
using it! So what’s in the future for water?
We asked Professor Pollack what he wants
to see, whilst also talking to him about his
book, “The Fourth Phase of Water” (p25).
Whilst we sit here at the helm admiring
the horizon we hope you enjoy your voyage
through the waters and beyond in to the
next two issues with us. If you want to get
to know the ropes, splash over to ausm.org.
uk, or send a message in a bottle to info@
ausm.org.uk – we’re always looking for
shipmates.

Anna Cederlund and Bridget Murray,
Editors – in – Chief
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Correction

In Issue 8, p6, “Silver Hut Science” Sir
Edmund Hillary was credited with leading
the physiology experiments in the “Silver
Hut Science expedition”. Whilst Hillary
sourced the funds and was present for a part
of the expedition, the experiments were
undertaken by Dr Griffith Pugh and his
team. Furthermore, it was alluded that the
physiological experiments were the first of
their kind. However, J.S. Haldane had already
done some work in the field of altitude effects
on health. Au Science Magazine strive to be
accurate in everything published, and are
grateful for the input of our readers.
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News

Have news to share?
email:

news@ausm.org.uk

Buzz About the North Sea
For most of us, drones are
something straight out of a science
fiction movie. However, here in
Aberdeen drones are becoming a
reality. Professor John Howell, a
Geoscientist at the University of
Aberdeen, is working in collaboration
with The University of Bergen and 24
oil companies to scan the North Sea in
order to gain a greater understanding
of what lies beneath.
These remote controlled airborne
drones, costing £10,000 each,
use lasers to survey remote and
dangerous cliffs above sea level. They
produce detailed 3D models which
can be adapted to give geoscientists
a better idea of what the conditions
are like between the drilled undersea
boreholes, allowing drone operators
to predict how much oil is present and
how much can be recovered.
According to Professor Howell,
the data from these drones will allow

the creation of reliable virtual rock
formations; “The overall project’s
goal is to develop a fully searchable
database of these relevant rock
formations which will help oil

companies build better models of the
subsurface and improve recovery from
oilfields.”

A Cows Contribution to Climate Change
A recent study published in Nature
Climate Change has shown how high
meat consumption is contributing
significantly to climate change. The
report outlined how greenhouse
gases, predominantly methane
generated during meat production,
are a major contributor. Pete Smith,
Professor of Soils & Global Change
at the University of Aberdeen, is one
of the team of international scientists
involved in the report, ‘Ruminants,
climate change and climate policy’.
Methane is produced by bacteria
during the digestive processes in
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ruminant animals such as cattle
and sheep. This is the biggest
human-related source of the gas,
which has around thirty times the
warming activity of carbon dioxide.
The authors of the report raise the
concern that the livestock sector has
so far been largely overlooked in
climate policies and little has been
done to reduce meat demand and
production, despite being responsible
for approximately 15% of all humanrelated greenhouse gas emissions
worldwide. The report warns that
present efforts to combat climate

change will be futile if this growing
source of greenhouse gases is not
reduced. Over the past 50 years,
an average of 25 million domestic
ruminants has been added to the
planet each year, and a total of 3.6
billion reported in 2011. It is clear
from the report that this increasing
demand for meat needs to be
addressed in order tackle climate
change; this will require a change
in human behaviour and the global
reliance on this food source.

Position on Scottish Parliament for
Honorary Professor
Honorary Professor Gavin McEwen
was appointed as Adviser to the
Finance Committee of the Scottish
Parliament on the Revenue Scotland
and Tax Powers Bill. Professor
McEwen graduated from University of
Aberdeen with a MA Hons in Mental
Philosophy. He also holds degrees
from the University of Kansas and the
University of Oxford. Among other
positions in his career he has provided
tax training in Kenya and Tanzania.
He was made honorary professor of
University of Aberdeen in taxation
in 1994 and currently assists with
the Taxation Course in Finance and
Accountancy.

He will hold his position in the
parliament till June 2014. His role
is to provide expert advice as the
Committee considers the Tax Powers
Bill and as it prepares its Report on
the Bill for the Scottish Government.
Professor McEwen said about his
appointment; “I am honoured to
have been appointed to this position
and look forward to working with
the committee over the next six
months. This is a unique opportunity
to contribute to the foundation of a
system of tax administration fit for
the twenty-first century.”

Aberdeen Archaeologists in Alaska
A £1.1m grant from the Arts and
Humanities Research Council
is giving archaeologists from
the University of Aberdeen the
opportunity to continue an ongoing
dig for another four years. We
reported on the excavation in Issue 8,
when some of the uncovered artefacts
were made into an exhibition at the
University’s King’s Museum last year.
The project began in 2009, in the
Yup’ik Eskimo village of Quinhagak,
and has unearthed one of the world’s
best preserved villages, frozen in
time. The excavation started when
the residents of the village called
in experts as they witnessed their
coastline being literally washed away

due to rising sea levels. Since the
dig in Western Alaska began, more
than 10 meters of the coastline has
eroded taking precious historical
artefacts with it, artefacts which
would otherwise have been protected
in the permafrost (soil that has been
at or below 0° for more than 2 years).
The project leader, Dr. Rick Knecht
from the University of Aberdeen
spoke about what they found in the
700-year-old village of Nunalleq
(‘the old village’); “The first thing we
found was a complete wooden doll
with the original paint still on it…
It’s quite incredible – leather, fur,
plants, even 400-year-old grass”. With
the grant, Aberdeen researchers,

including Dr. Kate Britton and Dr.
Charlotta Hillerdal, hope to extend
this excavation to other locations
across North America and Greenland
in the hopes of preserving these
precious ancient villages before they
are destroyed. There are already
areas of the Arctic coastline which
have been eroded over a mile due to
rising water levels caused by climate
change. It is thought that by looking
at how past societies dealt with “The
Little Ice Age” when Nunalleq was
inhabited (between 1300 and 1650),
researchers can apply some of these
early practices to our own rapidly
changing environment.

Antarctic Trench Investigated
A team of British scientists including
Dr. Robert Bingham, formerly of
University of Aberdeen, has identified
a giant subglacial trench 3km deep,
25km wide and 300km long in West
Antarctica’s Ellsworth Subglacial
Highlands. Named the Ellsworth
Trough, the reasons for its formation
have not yet been confirmed, however
speculation suggests that initial
erosion from a river, followed by
glacial activity which deepened the
trench is likely to be responsible.
First identified in 2011, Dr. Neil
Ross of Newcastle University then

went on to lead three subsequent
seasons of investigations. Whilst the
existence of the trench was known,
it was not until recently that the
shear size of it was fully discovered.
Discussing the project as a whole
Ross said “It’s a huge privilege to be
able to reveal another piece of the
jigsaw puzzle that is the surface of our
Earth”.
The complete results of the project
have been published in the team’s
paper, The Ellsworth Subglacial
Highlands: Inception and retreat
of the West Antarctic Ice Sheet,

which explains how ground-based
radar and satellite data was used
to map the giant valley. Formally
announced in the Geological Society
of America Bulletin, the discovery
is seen as significant in furthering
the understanding of the origin and
formation of the West Antarctic Ice
Sheet as well as how the size and
shape may change in future, warmer
climates. ■

News edited by Anna Pitchford

Au S p r i n g 2 0 1 4

04

Events in Aberdeen
National Science and Engineering Week (NSEW)
14th-23rd March
For more information visit www.abdn.ac.uk/engage/nsew

Mayfestival
9th- 11th May
http://www.abdn.ac.uk/mayfestival/
University held festival

Skeptics in the Pub
12 April at 4:00pm
24 April 2014 at 7:30pm
8th May at 7:30pm
th

th

Find out more at:
aberdeen.skepticsinthepub.org

Inspirational Inaugrals

CafeMED Aberdeen
Parkinson’s: Something old, something new
Professor Peter Teismann and Dr Carl Counsell

17th March 2014
6.00pm Suttie Centre

Cafe Scientifique
Great white hope?
Dr Helen Dooley, School of Biological Sciences,
University of Aberdeen

Clinical trials:

19th March 2014
7.00pm Waterstones Union Bridge

Professor Shaun Treweek, Chair in Health Services
Research, Health Sciences Research Unit

CafeMED Aberdeen
Blood donation - where does it go?

26th March 2014
6.00pm Suttie Centre

Speaker: Professor Mark Vickers and Dr Henry Watson

Cafe Controversial

4th April 2014
6.00pm Suttie Centre

GM Crops: Raking up the facts
Speaker: Professor Howard Davies, James Hutton Institute

22nd April 2014
7.00pm Satrosphere

Cafe Scientifique
Seeing into old age?
Speaker: Dr Karin Pilz, School of Psychology,
University of Aberdeen

7.00pm 23rd April 2014
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Bioprom,
Island Communities
Details for these events can be found on
their respective pages:
Mission Possible - Pages 23-24
Island Communities - Pages 15-16

The Frog Population
Jumps!
Shannon Smith reports on the Forman Rainforest Project.

Th

e chytrid fungus
(Batrachochytrium
dendrobatidis), also known
as the Bd fungus, is a waterborne
amphibian disease that threatens
hundreds of different frog species
across the globe. This disease
is deadly because it affects the
frogs’ epidermal layer (an osmotic
and respiratory membrane) and
deprives the individual of necessary
electrolytes. The disease has been
reported across six continents and is
responsible for massive population
declines. Although its presence is
being tracked, it seems that there is
little hope for our amphibian friends.
The unique location of Costa Rica
allows for an astonishing level of
biodiversity. It is situated on a thin
land bridge between North and South
America, bordering both the Pacific
Ocean and Caribbean Sea. A team
of experts and volunteer scientists,
known as the Forman Rainforest
Project, have been monitoring wildlife
on the remote Rara Avis reserve in
Costa Rica for over 20 years. The team
estimates that Bd fungus reached the
reserve in the late 1980’s. Previous

teams tested streams for the presence
of the fungus and found that over 50%
of the streams were infected. This
value only refers to the number of
streams that tested positive; it is likely
that other streams were infected too.
The Forman Project’s recent
findings provide the herpetological
field with hope. Certain species such
as the Ghost Glass Frog, Sachatamia
ilex, and the Crowned Tree Frog,
Anotheca spinosa (below), weren’t
seen on the reserve before 1999 and
2008 respectively, but both species
were observed in abundance during
a two-week expedition in 2012. The
Ghost Glass frog was seen over 20
times and the Crowned Tree Frog
was seen four times. The Rufouseyed stream frog, Duellmanohyla
rufioculis, is another species affected
by the disease which was also seen
four times during the expedition.
Although these numbers may not
seem to be incredibly newsworthy,
they represent an increase in
the populations of these species.
Despite being the results of just
one survey, the fact that this was
happening across a range of species

might suggest a trend of increasing
populations.
Though it is good news that some
individuals are surviving, this might
indicate an underlying change in
the genetic makeup of the species,
causing a strong selection pressure
for Bd fungus immunity. Only the
individuals immune to the fungus
will survive to reproduce, although
decreased genetic variation could
lead to greater vulnerability to future
pathogens. The results of the 2012
Forman Team provide support for
this theory. Despite the risk of future
pathogens, this would be great news
for amphibian populations worldwide
in terms of the Bd fungus, as it
means that there is the possibility
of inheriting immunity. We can only
hope that other amphibian species
begin to show such promising signs of
recovery. ■
Shannon Smith is an undergraduate in Conservation
Biology

“The Forman
Project’s
recent findings
provide the
herpetological
field with hope.”

Frog Species Anotheca spinosa,
Photograph: Twan Leenders
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THE SWEAT

Cara Green looks at how exercise can make a small contribution
towards the global water crisis

Th

omas A. Edison once said
“Genius is 1% inspiration
and 99% perspiration.”
In the case of the “Sweat Machine”
unveiled at the Gothia football
tournament in Gothenburg, Edison
could not have been more right.
Engineer and TV personality Andreas
Hammar, the designer and builder
of the machine, collaborated with
scientists at Sweden’s Royal Institute
of Technology and HVR Water
Purification to produce clean water
from sweat drenched clothing. Sweat,
which is already 99% water is purified
in several steps. This includes a
process called membrane distillation,
by which seawater is desalinated. To
produce something drinkable (and
I use the term drinkable lightly)
the sweaty clothes are first spun in
a centrifuge to remove the fluids.
The fluids are then vaporised and
exposed to UV light. The vapour is
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circulated between two membranes,
and because of a difference in vapour
pressure it permits only the volatile
water molecules to pass through.
Cooling elements on the other side
then cause the vapour to condense,
allowing pure water to be collected.
This process separates the essential

“

PLAYERS AND
SPECTATORS ALIKE
WERE ENCOURAGED
TO HOP ON EXERCISE
BIKES AND
DONATE THEIR, AH,
EFFORTS TO THE
CAMPAIGN

”

water molecules from the salt,
bacteria, and clothing fibres in the
sweat, producing a liquid which,
according to the inventors, is cleaner
than Swedish tap water.
The “Sweat for Water” campaign,
headed by Unicef Sweden with help
from the Stockholm based advertising
agency Deportivo, was created to shed
light on the continuing water crisis
in many developing countries. Many
people are still without clean water
and this claims the lives of thousands
of children every year.
To raise awareness of this, the
Sweat Machine was on show at the
Swedish Gothia Cup the world’s
largest international youth football
tournament, this year hosting 1,545
teams. Players and spectators alike
were encouraged to hop on exercise
bikes and donate their, ah, efforts
to the campaign. Their labours did
not go unappreciated as for every

kilometre cycled the sponsors, the
pharmacy chain Apotek Hjärtat, and
the Swedish postcode lottery, donated
to Unicef. Naturally, the riders
were offered a refreshing glass of
processed sweat-water (depending on
how strong a stomach they had).
Although during the event it
appeared as if the clothes were being
stuffed into your run-of-the-mill
tumble dryer, the innovative filter
technology developed by HVR Water
Purification is the crowning glory
of the machine. Hammar described
it to the BBC as being “a bit like
Gore-TexTM”, the material allows
the complete separation of water
molecules from the bits you definitely
don’t want to drink; bacteria, salt and
clothing fibres. The technology used
in the Sweat Machine’s filter system is
based on a system developed by Nasa.
The initial idea came from the need
to recycle absolutely everything on
long space voyages, even sweat and
urine. Hammer explained that, “They

have something similar on the Space
Station to treat astronaut’s urine – but
our machine was cheaper to build.”
Even though this technology is far
from being commercially available
and, more importantly, portable
development of techniques such as
the membrane filter is a contribution
towards providing cheaper, available
clean water for those in need. Aside
from the yuck-factor that comes
from the thought of drinking your
own sweat and urine (or even worse,
someone else’s) it is innovations such
as this which drive research today.
As the technology currently stands, it
is more economical to provide water
purifying tablets, but these tablets are
not without their problems. In muddy
water it can take up to four hours for
the water to become drinkable and
many types of tablets (such as iodine
and chlorine tablets) are not designed
for long term use, often requiring
taste neutralisers. Another issue with
the fondly named Sweat Machine is

the large input of energy required to
produce clean water. A solution to
this may be found by looking at the
water purifying bicycle produced
by Japan’s Nippon Basic Company
- the “Cycloclean” harnesses the
kinetic energy produced by cycling
to produce 5 litres of purified water
for every one minute cycling. The
downside? It currently costs $6,600 not within the remits of your average
water purifying scheme.
Although Unicef still has a long
way to go in helping solve the global
water crisis, it is the innovation of
scientists such as Hammar, which
drives the creation of novel and
pragmatic ways to make clean, safe
water available to everyone. Who
knows, one day the perspiration
prone might even let us have a drink
on them? ■
Cara Green is a postgraduate in Biological Sciences

T MACHINE
illustration: Terry Morton
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H20 A World Without

A humorous take on where we would be without water, given by
Fiona Mclean

Di

hydrogen monoxide is the
most abundant chemical
compound that exists on Earth.
At sea level it has a boiling point of
99.98°C, a melting point of 0.0°C and
occurs in nature as not only a solid
but a liquid and gas as well. It is also
essential for all known forms of life
and is better known as water.
It is now largely accepted that
life began in water in the form of
microscopic bacteria; whether this
was in salt water seas or fresh water
ponds is still debatable. Bacteria
then multiplied using chemical fuels
as energy (imagine their potential
with access to energy drinks) and as
the population began to grow some
bacteria competitively sought out new
energy sources. Light was harnessed
via photosynthesis and plants
evolved. Eventually more complex
organisms progressed and diversified,
but similarly all required water.
Some needed to be fully submerged
in water to survive, whilst others
required the smallest amounts. Even
humans, the most advanced mammal,
are three quarters comprised of
water.
If water is known to be essential
for life, covering approximately 70%
of the planet, then why do countries
still suffer from water crises? Despite
being 2014 where half the UK
population have a dishwasher, around
780 million people in developing
countries still do not have access
to clean water. They cannot have a
glass of clean water let alone proper
sanitation.
Why does this matter? Apart from
dehydration, many people fall ill from
water-related illnesses, the main
culprit being diarrhoea. This is a word
that we use in the UK to describe
a dodgy tummy, however in many
developing countries this word means
severe illness that can ultimately lead
to death. Approximately 1.5 million
deaths are caused by diarrhoea a year
and it is responsible for higher child
mortality rates than malaria, AIDS
and measles combined.
Diarrhoea is caused by microorganisms including viruses and
bacteria. One of the main bacteria
that can cause fatal diarrhoea is
Vibrio cholera, better known as
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cholera. Whilst still a major problem
in developing countries, cholera
is now rare in Western countries.
However at one time it was of
epidemic proportions in Europe and
killed millions of people. For a long
time the mechanisms of cholera and
how it spread were not known. Many
people thought it was transmitted
through dirty air and that smoking
would ‘filter’ the disease out of the air.
Others thought that it could be caused
by sunlight, comets or even just from

“

780 MILLION PEOPLE
IN DEVELOPING
COUNTRIES STILL DO
NOT HAVE ACCESS TO
CLEAN WATER

”

fearing it. In actual fact, cholera is
mainly spread through contamination
of water. In 1854 a physician named
John Snow studied an outbreak in
Soho, London. He went to the area
of the outbreak, talked to the people
who lived there and illustrated the
pattern of cholera cases in the area
using a dot map. Snow deduced that
the source of the outbreak was a
water pump which was close to a
leaking cesspit. Once the pump was
shut off the epidemic quickly ended. If
you are ever in London and Madame
Tussauds just isn’t doing it for you,
you can go visit the spot where the
pump used to be on Broadwick Street.
There’s even a plaque and a replica
pump (maybe don’t drink from it
though).
Whilst for most of us cholera is a
part of history, for many people it
is still a threat of severe illness. In
a world where fresh, clean water is
readily available from taps, do we
really appreciate the luxury that we
have? What if we did not have access
to sanitary water? In fact what if we
did not have water at all? Leaving
aside the fact that there would be
no life without water, let’s look and
see what we would be missing in the
world if it was not for H2O.

We would not be able to work out the
density of objects with an irregular
shape.

Why? Archimedes realised
whilst taking a bath that displacement
of water could be used to work
out the density of an object (the
famous ‘Eureka’ moment). No water
means no bath which would leave
Archimedes unable to work out
densities and also still a bit grubby.
The hippocampus would not be
called the hippocampus. Why? The
hippocampus is the part of our
brain responsible for memory and
spatial navigation. It is thought to
have a role in ‘episodic memory’
a type of memory compromised
in neurodegenerative diseases,
such as Alzheimer’s disease. The
word hippocampus comes from its
similarity in shape to a seahorse and
is derived from the Greek translating
‘hippo’ as horse and ‘kampos’ as sea
monster. Without water, there would
be no seahorses and therefore the
hippocampus would not resemble
one.
The Sahara Desert would no longer be
known as the Sahara Desert, it would
be just known as ‘the world’. Why?
The Sahara Desert is expanding
at approximately 50 kilometres a
year. This is encouraged through
the use of land for agriculture and
trees for timber. One project to stop
this includes replanting trees along
Sahara border and consequently
improving soil integrity. Without
water, soil would dry out all over the
world turning it into one giant desert!
We would not know about dinosaurs.
Or anything else that has been
fossilized. Why? One main method
of fossilisation requires mineral-rich
groundwater to fill the gaps (can be
anything from bone cavities to spaces
in a cell wall) in an organism. When
alive, these areas would be filled by
liquid or gas. Without water, mineral
dissolving and replacement would
not occur, reducing the chances of
fossilisation.
Wellington boots would not have been
invented. Why? No rain=no puddles=no
wellies.

Camels would be dominating the planet.
Why? Camels have some pretty
cool physiological features to help
them survive dry conditions. Their
humps are fatty tissue reservoirs,
concentrating fat in one area. This
reduces fats insulating properties and
help keep Camels cool. They also
have oval shaped blood cells instead
of round ones which helps them to
withstand dehydration and prevent
them from bursting during cellular
water movement. Camels also have
long legs keeping their bodies away
from the hot ground and adapted
reflective coats to protect them from
sunburn.
The game Poohsticks would never
have been invented. Why? The game
involves players dropping sticks into
a river upstream of a bridge. The first
stick to pass under the bridge wins.
The game was first mentioned in 1928
in the Winnie the Pooh books written
by A. A. Milne. If there was no water
then there would be no rivers and
Poohsticks would be a lot harder to
play.

The film of all great childhoods, Free
Willy, would not have been made. Why?
No water, no sea, no orcas (sad face).
There is nothing that is not great
about this film. There is suspense,
drama, a rogue boy who has found
himself on the wrong path who
becomes best friends with a whale.
What more could you want?!
Welsh chorister Aled Jones would
not be famous. Why? Aled’s rise to
fame was due to his rendition of
‘Walking in the Air’, a song from the
1982 animated film ‘The Snowman’.
The film was based on a children’s’
book of the same name by Raymond
Briggs. If there was no water on Earth
then there would be no snow and
subsequently no snowmen. Sorry
Aled.
And finally…
Justin Bieber would not exist. Why?
Mainly because in any alternate
reality (let alone this one) Justin
Bieber just should not exist…

Illustration: Terry Morton. This work includes material from the following sources:
www.flickr.com/photos/joebielawa/8107447247 Creator: Joe Bielawa License: CC BY 2.0
www.flickr.com/photos/ben_salter/566082757 Creator: Ben Salter License: CC BY 2.0

In a world where more people have
a mobile phone than a toilet and
Justin Bieber’s bodyguards carry him
up the Great Wall of China, what is
being done to help this water crisis?
There are currently many projects
being carried out in countries lacking
access to clean water. These include
organisations working alongside
communities to reiterate the
importance of clean water, to help
build wells and train individuals to
manage these projects.
So the next time you are having
a bath or a wet t-shirt competition,
spare a thought for the people out
there without access to clean water.
Maybe shorten the time you spend
in the shower or wash your clothes
on ‘quick wash’. Every little can help
and you can also reduce energy costs!
This way we can hopefully avoid a
future where the planet is like Mars
run by camels. ■
fiona mclean IS A Postgraduate in Neuroscience and
Human Nutrition
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Underwater Archaeology
Gwendolyne Keimpema takes a look at new technologies for
underwater archaeology

Li

ke most aspects of the
profession, underwater
archaeology gleams with the
promise of concealed treasure. And
in this respect it certainly delivers,
although not always in the shiny,
metallic form that captures the
imagination so easily. Whether
featuring shipwrecks or submerged
coastlines, underwater sites can
provide archaeologists with a wealth
of information about past cultures.
Though the discipline’s beginnings
in looting shipwrecks for more
conventional forms of treasure
initially impeded its acceptance as
a legitimate form of archaeological
inquiry, today underwater
archaeology is complementary to its
terrestrial alternative, and able to
contribute its own unique and critical
insights.
Of course, underwater archaeology
poses its own difficulties, the most
fundamental of which is simply
getting to the sites. Reaching
shipwrecks and submerged coastlines
requires both diving skill and diving
gear, not to mention specialised
equipment for surveying and
documenting sites. As in terrestrial
archaeology, non-destructive
surveying and documentation
techniques are an important part
of fieldwork. These techniques
are particularly important within
underwater archaeology because of
ocean currents, wave action and other
natural processes. If the technology
and funding to excavate and record
underwater or to conserve artefacts
once exposed is not available, then
leaving sites well-documented but
undisturbed can often become the
best option—if the least spectacular.
This is the problem faced by the
caretakers of the Vasa, a warship
which tipped over and sank just
minutes after leaving the quay in
central Stockholm in 1628. The
marine environment preserved wood,
cloth, food and liquor for over three
hundred years until the ship was
relocated in 1950 and brought to the
surface in 1961. After undergoing
initial acclimatisation in a

humidified dock it was treated with
polyethylene glycol, a substance that
would permeate the wood of the ship
as the water had done and stabilize
it to a large degree. As of 1988 it sits
in the Vasa Museum in Stockholm,
but continues to decompose despite
the museum having been specially
built with a climate controlled
atmosphere to preserve it. Organic
materials are particularly sensitive

“advanced
technologies
are providing
underwater
archaeologists
with exciting
possibilities.”

to environmental changes, especially
humidity. The museum walks a hightech line between keeping the ship
and some of its contents available
to the viewing public, and the ideal
solution for preservation which,
according to the museum, would be
to keep the ship in a dark, oxygenfree room.
Cutting-edge technology is also
helping archaeologists to delve
deeper into the sea to find their
submerged sites. At the forefront
of archaeology and technology of
the deep sea is Dr. Brendan Foley
of the Woods Hole Oceanographic
Institution. In his philosophy for
archaeology in the deep sea, he points
out that Remotely Operated Vehicles
(ROVs) and Autonomous Underwater
Vehicles (AUVs) allow archaeologists
to access depths beyond the 50 metre
boundary for Scuba diving—with
these technologies, archaeologists
can observe at depths of up to 6000
metres. And not only observe:
robotics also make the
collection of visible artefacts,
and even excavations,
possible at these depths.
Such applications of
technology have the

potential to drastically increase
the volume of sites available to
archaeologists for study, and to
improve access to sites which can
provide fascinating and valuable
insight into past cultures.
Dr. Foley, Dr. Thotokis
Theodoulou, and their team are
currently busy putting Dr. Foley’s
philosophy to work in the Aegean.
At the time of this article, they have
recently returned from a field project
in western Crete, where they used
a new sonar system provided by
EdgeTech, their corporate sponsor,
to map 65 kilometres of sea floor to
a depth of 150 metres, in addition
to visually searching about 20
linear kilometres with technical
diving. During the project, Dr. Foley
wrote in an email, “we located and
documented 6 ancient shipwrecks,
5 ancient anchorages, a Royal Navy
warship wreck from 1828 (HMS
Cambrian), and a mysterious group
of archaeological features on the sea
floor the likes of which we’ve never
seen.” Reflecting the interdisciplinary
nature of the study, at the same
time as the archaeological survey
was conducted, geologists and
geophysicists mapped active seismic
faults—and were even treated to a
magnitude 6.4 earthquake centred on
one of their faults during the project.
Both the Vasa and Drs. Foley and
Theodolou’s project represent works
in progress, but even at current
stages one thing is quite certain:
from state of the art conservation
techniques to new applications for
underwater vehicles and robotics,
advanced technologies are providing
underwater archaeologists with
exciting possibilities. ■
Gwendolyne Keimpema is a University of Aberdeen
graduate
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A Tale of Tails...
Vanessa De Mello dives deep to uncover
the science behind mermaids

Me

rmaids are mythical
creatures which have
popped up sporadically
throughout history. The first
description of a mermaid comes from
ancient Assyria, where the goddess
Atargatis fell in love with a mortal
and unintentially fell pregnant.
Ashamed with this outcome, she
threw herself into the sea hoping to
drown but instead took the form of
half-woman, half-fish. Similar stories
have been told throughout time,
including tales of Sirens and undead
mermaids.
But is there any truth behind these
stories? But is there any truth behind
these stories? Probably not, but I set
out to investigate the theories behind
mermaids. In my review of the
literature I found some controversial
ideas, which I thought, despite being
discredited today, are interesting to
help further our understanding of
how our current theories of evolution
developed. A small group of scientists
believe that ‘Aquatic Apes’ may
have once existed, and what we
once thought to be mermaids could
have been sea apes. The ‘Aquatic
Ape Theory’ pinpoints similarlities
between humans, great apes and
aquatic animals.
The theory, first proposed
by German scientist Max

Westenhoeferand, was further
explored by Sir Alister Hardy in the
1960s, and more recently by the late
Elaine Morgan. Their work suggested
that we evolved mainly from apes
residing in aquatic or semi-aquatic
environments, as opposed to the
Savannah.
The theory itself has four main
supporting points. Firstly, we walk
upright, which is an adaptation
thought to have evolved from a need
to keep our heads out of water for
hunting, while at the same time
enabling us to use tools in our hands.
Secondly, we are generally furless
and have a high subcutaneous fat
content - similar to blubber in aquatic
mammals - that helps to keep our
internal organs warm. Thirdly,
unlike apes, we can consciously
control our breathing, with some
individuals holding their breath for
up to 20 minutes. This remarkable
achievement is due to the fact that we
have a descended larynx below our
oesophagus, and although this has
made us more liable to choke while
we eat, this trait has also enabled us
to speak.
Finally, a key point, without which
we would be pretty brainless. Large
amounts of Omega-3 are found
in fish and support healthy brain
development. Therefore, living in an

aquatic or semiaquatic environment
enriched with these resources could
have aided brain development and
cognitive function. There are also
other factors that don’t add up - look
at your hands, for example; can you
notice the webbing in between your
fingers? And why is it that newborn
babies are natural swimmers? These
factors are not explained by other
theories.
The aquatic ape theory remains to
have any hard evidence thrown in
it’s favour, and has become highly
disputed To date, there has been no
evidence supporting ‘mermaids’ or
‘aquatic apes’.
But consider this: the ocean covers
71% of the Earth’s surface, and 95%
of the ocean still remains unexplored.
Somewhere deep in the depths of
the ocean, who knows what could be
swimming around. So, what theory
do you believe? Maybe the next time
you watch ‘Planet of the Apes’ or ‘The
Little Mermaid’, you might look at
them in a different light. ■
Vanessa De Mello is a postgraduate in Medical
sciences
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Bottling it

Anastasia Pavlova considers the future of her water bottle habit

Ah

my trusty water bottle. It’s
been everywhere with me:
training, competitions,
work and even on holiday. But it now
seems that my 750 ml capacity, royalblue, plastic companion might not be
that trusty after all.
The danger of drinking water from
plastic containers has received more
and more attention over the last few
years. Plastics are synthetic materials
containing large molecules which
are linked together in a process
called polymerisation. Polymers can
be derived from petroleum, natural
gas or coal. The addition of different
molecular groups can give them a
whole array of useful properties such
as strength or heat resistance, and
it is these additives that have the
potential to harm our health. Reusable sports bottles are commonly
made of polycarbonate, the main
constituent of which is Bisphenol-A
(BPA), a phenol derivative first
synthesised by Russian chemist
Aleksandr P. Dianin in 1891. In
the last decade, there has been an
explosion of studies showing that BPA
can leach from polycarbonate plastics
(our bottles). Over time, the chemical
bonds weaken which releases BPA
molecules and since BPA is water
soluble it happily mixes with your
refreshing drink, ready to be ingested.
There is concern that BPA disrupts
the endocrine system, important for
growth and development of the brain
and nervous system. It does so by
mimicking oestrogen and binding to
oestrogen receptors, consequently
exerting oestrogenic effects. In fact,
BPA is such a powerful oestrogen that
in the 1930’s it was used in hormone
replacement therapy. Additionally,
a 2013 study led by Claudia Sniider
has shown that during foetal
development, BPA can mimic
oestrogen. This can occur in tissues
that wouldn’t usually be exposed
to oestrogen at that time, inducing
untimely changes which affect the
course of development. Studies
have shown that mice exposed to
BPA produce fewer live pups, and
the increased amount of oestrogen
from BPA exposure has also been
implicated in breast and prostate
cancers, both of which are hormone
mediated.
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Surprisingly there are still debates
over the health effects of BPA in
humans. The US government suggests
that a daily dose of 50 micrograms per
kilogram body-weight of BPA is safe,
and values reported in many human
studies fall under this level. Some
use this evidence to argue that BPA is
safe, however most of the animal and
cell studies reporting adverse health
effects involve doses below this “safe”
level.
Unfortunately, a huge 3.6 million
tonnes of BPA are produced every
year, making it difficult to avoid.
Checking recycling codes on plastic
bottles can give you a guide to what’s
in the plastic; generally codes 1, 3 and
7 will contain BPA. Remember when
you tried to be greener and re-used
that cola bottle for your drinking
water at lunch? Most fizzy drinks
bottles are made from plastics which
are only intended for single use as
they are more prone to leaching.
Something else to look out for is
that high temperatures increase the
amount of leaching. So when you
thought that rinsing your bottle with
boiling water would kill off bacteria
making it safer to use, it was actually
causing a potential four fold increase
in BPA leaching. Many plastic water
bottles now proclaim to be “BPA free”
which use non-polycarbonate plastic.
Deciding not to take the advertising
as proof, a group from the University
of Cincinnati carried out a study
comparing different types and brands
of bottles. They found that some of
these “BPA-free” bottles can still leach
substantial amounts of BPA, although
a few more expensive counterparts
remained leach-free. It appears that
the safest alternative is metallic or
aluminium bottles since these don’t
have any detectable leaching. But
before you rush out and buy one,
some of these bottles can be lined
with epoxy-resins which leach BPA, so
look out for those that are non-lined.
We started using plastic bottles
without first thinking about the
consequences. I’m now reconsidering
the fate of my “trusty” water bottle,
and maybe you should too. ■
Anastasia PAVLOVA is a postgraduate in medical
sciences.

Water Essentials

Illustration: Joe Kern

It does exactly what it says on the tin, and Michael Graham explores how

Wa

terproofing keeps you
nice and dry, but how
is this possible? We use
waterproofing almost every day,
especially here in Aberdeen and often
take it for granted. It is no surprise
that the Macintosh was originally
patented by a Scotsman, Charles
Macintosh, in 1823. The original
waterproofing was a form of paint
Macintosh coated garments with,
made from waste rubber used in
industry. The early Macintoshes were
deeply flawed, prone to smelling
bad as a result of the paint reacting
with the natural oils present in wool
and also melting in the heat! Like
a true inventor Macintosh strove
to improve his invention by using
“Vulcanised rubber,” reportedly
invented by Charles Goodyear in
1839. Vulcanising means to fortify the
rubber with the addition of sulphur.
The sulphur irreversibly forms
crosslinks between long polymer
chains associated with natural rubber,
and the Macintosh will no longer
melt.
But how does waterproofing
actually work? A waterproof surface
is hydrophobic (Greek for “water
fearing”). Being hydrophobic is a
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physical property of a molecule which
does not interact well, or at all with
water. If you were to pour water
over a white cotton t-shirt, the water
would spread out over the surface
which becomes what is scientifically
known as “wet”, because the t-shirt is
hydrophilic. Alternatively, if you were
to pour water over a raincoat you
would notice droplets forming on the
material’s surface – it’s hydrophobic.
The hydrophobicity and hydrophilicity
of a material can be measured by
looking at the materials contact angle.
All materials have a specific
contact angle, which determines
whether the water droplet will
spread out when in contact with a
solid surface or stay as a droplet. The
contact angle is generally measured
from where the droplet meets the
surface. If the contact angle is greater
than 90o the material is generally
considered hydrophobic, if it is less
than 90o the water will spread out
over the surface, and the material is
hydrophilic.
When the aforementioned contact
angle is over 150o a surface is referred
to as superhydrophobic. Sometimes
these surfaces occur naturally in
plants and insects. This can be

seen as globules of water on leaves.
Under a microscope lotus leaves are
covered in tiny waxed papillae. The
papillae have a waxed hydrophobic
surface meaning that water droplets
will form when it rains. These water
droplets then roll down the slope
formed by the uneven papillae,
collecting all dust and dirt deposited.
A very efficient natural self-cleaning
process, this mechanism is now being
exploited by material scientists.
A huge market exists for synthetic
“superhydrophobic” materials, but
also for products which exploit such
technology by creating surfaces with
“superhydrophobic” properties. These
surfaces have been engineered at
the nano-scale to have properties for
just such a function. Some inventors
have exploited this in the form of
a spray; this coats a surface and
greatly increases the surface angle.
Some visually stunning examples
of this are available in the form of
cheesy, but incredibly impressive
infomercials which I watched in awe
whilst researching this article. I have
uploaded a “best of” to our blog for
your own amusement! ■
Michael Graham is a postgraduate in biological
sciences
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Island Communities
Head of Museums Neil Curtis explores Scotland’s exotic
links to the past

If

you are currently living through
a Scottish winter, you may
well have fantasised about an
alternative life on a sun-drenched
island in the South Seas.
But did you know that the
University of Aberdeen holds a large
collection of objects and art from the
Pacific Islands? That Scotland and the
Pacific island archipelago of Fiji share
particular historical connections, with
influences that extended throughout
the British Empire and to the present
day?
From January 27th 2014, Fiji,
Scotland and the Making of Empire
will open in the University’s King’s
Museum, exploring the surprising
links between Northern Scotland
and Fiji. The exhibition is co-curated
with researchers from the Fijian
Arts Project of the University of
East Anglia and the University of
Cambridge. It reveals recent research
into the University of Aberdeen’s
Fijian material and displays items
from the University’s internationally
important Pacific collections for the
first time in decades.
Rather than being remote islands
in a vast ocean, the Pacific islands
have strong connections with each
other. Fiji’s position has made it a

particularly important link, with
people settling over the past 3000
years from both Melanesia in the west
and Polynesia in the east. By the 18th
century there were particularly strong
exchange networks linking Fiji with
Tonga and Samoa. When European
sailors started to explore the islands,
beginning with the voyages of Captain
Cook in the late eighteenth century,
they interacted with a complex
network of existing trade and political
relationships among seafaring
societies.
Objects from this period on display
in the exhibition show the range of
resources that Fijian craft-workers
were able to use: whale ivory, cloth
made from the bark of the paper
mulberry tree and wood. Among
these is an impressively large bowl
used to serve yaqona, a mildly
intoxicating drink. This was usually
drunk as part of a formal ceremony
that often also saw the exchange of
valuable items, such as sperm whale
teeth, tabua. The back of a finelymade civatabua, a breast-plate made
from sections of sperm whale teeth,
shows the remarkable abilities of
skilled craftsmen who made boats for
oceanic voyages by drilling and tying
planks together. Another prestigious

illustration of Fijian sailors in “Voyage au pole sud et dans l’Oceanie .....” by the French ships ASTROLABE and
ZELEE under the command of Dumont D’Urville, 1842.

15

object that is now the most important
and famous Fijian object in the
University’s collection is also on show;
a whale ivory hook depicting twinned
female goddesses with a Tongan
ancestry.
The exhibition focuses on the
political and social relationships that
brought travellers, collectors and
colonial administrators from Scotland
to Fiji, exploring the ongoing legacy
of these colonial interactions. The
exhibition also builds on the Pacific
Collections Review, a partnership
of National Museums Scotland,
Glasgow Life, Perth Museum and
Art Gallery and the University of
Aberdeen Museums to bring together
and evaluate Scottish collections
from the Pacific. It has involved visits
by researchers to the University of
Aberdeen stores, culminating in the
unrolling of a 20 metre long Fijian
barkcloth, or masi, in Marischal
College. The masi was so large that
even in this spacious place it could
only be half unwrapped. In 1902, this
masi had been made for the governor
of Fiji, Sir William Allardyce, and his
staff to process along to celebrate the
coronation of King Edward VII and his
role as the supreme chief of Fiji.
Fiji’s first British Governor was

Whale ivory hook from Fiji, University of Aberdeen
Museum Collections

Island Communities

Unrolling the 20-metre long Fijian masi in the
University of Aberdeen’s Mitchell Hall

Traditional Fijian tapa cloth depicting European muskets, University of Aberdeen Museum Collections

Sir Arthur Hamilton-Gordon, the
youngest son of the 4th Earl of
Aberdeen. He established a system
of government in which Fijian chiefs
continued in power and in which he
announced that ‘any useful native
customs shall be retained, but
improper customs shall be given
up’. He therefore established a Great
Council of Chiefs and encouraged
some traditions, such as the drinking
of yaqona and the exchange of tabua.
This approach to government was
later followed by William MacGregor,
Gordon’s medical officer - also from
Aberdeenshire - when he became
the first Administrator of British New
Guinea in 1888 and then as Governor
of Lagos, Nigeria in 1899. This
form of government was described
as ‘indirect rule’ and became an
important feature of the British
Empire in the 20th century, that can
therefore be seen as originating in
that first British administration of Fiji.
While Gordon and MacGregor had
reputations as relatively benevolent
colonial administrators, their
attempts to maintain some aspects of
traditional culture while stimulating
economic development and European
settlement were clearly disruptive
and underpinned by the ultimate
use of force. This included arming
native people as part of a military
expedition in 1876 against tribes in
the interior of the main island of Viti
Levu that became known as ‘Gordon’s
Little War’. Among the objects on
display are a number of items that
were confiscated by AJL Gordon as
co-leader of this expedition, including

trumpets made from large conch
shells that were taken from a ‘native
temple’.
Gordon forbade the sale of native
land without his permission and
prevented native Fijians from
becoming labourers on European
sugar plantations. Instead, he copied
the practice that he had known in
Mauritius by bringing labourers from
India to work on plantations. Between
1879 and 1916 when the practice was
banned, more than 60,000 Indians
arrived. They had to work for five
years before being allowed to return
to India, but as they were poorly paid
most ended up settling in Fiji. With
no right to own land, most ended up
working on land leased to them by the
Colonial Sugar Refining Company or
moved to work in the growing towns.
Fiji became independent in 1870,
with a constitution that combined a
democratically elected parliament
with the traditional rights of the
native Fijians protected in an elected
Senate that included representatives
appointed by the Great Council of
Chiefs. Following the election of a
government led by those of Indian
descent in 1987, there was a series
of coups led by the native Fijian
dominated armed forces which
led to Fiji becoming a republic
and then being expelled from the
Commonwealth. The following
years saw nearly 60,000 Indo-Fijians
leave the country, with the result
that native Fijians are now in a
majority. Elections to a single house
of parliament elected by proportional
representation are now due to be held
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by September 2014.
As well as collecting, Arthur JL
Gordon was a proficient artist, with
drawings and watercolours depicting
Fijian traditional life and scenery at
time of rapid social change. Sir Arthur
Gordon and William MacGregor
were also inspired to collect, with
MacGregor ultimately bequeathing
to the University the thousands of
objects he amassed throughout his
career as a colonial official. This
exhibition is therefore a reminder of
the complexities of the North-East of
Scotland’s contribution to the British
Empire and continuing international
politics. It also shows the complexity
and beauty of Fijian culture as it has
developed over the past few hundred
years as part of the network that links
Pacific Islands and the wider world. ■
NEIL CURTIS is Head of musuems at The University
of Aberdeen

Fiji, Scotland and the Making
of Empire is open in King’s
Museum, Old Aberdeen Town
House, High Street, from 27
January 2014 to 23 May 2014.
Entry is free.
For further details contact
museums@abdn.ac.uk , or
check out our webpage www.
abdn.ac.uk/museums and blog
uoamuseums.wordpress.com
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Going Deep for Drugs
Elizabeth Hay investigates the marine sources behind many of
today’s most effective clinical drugs

Mo

st medicines and
drugs originate from
natural sources. Landbased sources rarely provide new
discoveries so some researchers are
sourcing new treatments from the
marine environment.
The oceans are accountable for
approximately 95% of the biosphere,
the global sum of all ecosystems, and
they contain a vast array of chemical
diversity, which present significant
potential for finding new medicines.
Professor Marcel Jaspers of the
University of Aberdeen is leading a
collaboration between 24 research
partners from 13 different countries
and is aiming address this problem.
The project, known as PharmaSea,
will focus on the ‘next generation’
of drugs to treat central nervous
system diseases such as epilepsy,
Huntington’s and Alzheimer’s
Disease. They are searching the
oceans for organisms with natural
properties that can be used to
improve current treatments.
The marine environment is an
ideal home for animals, plants and
microorganisms with antibacterial
and cytotoxic properties. Many
marine organisms are extremophiles,
literally meaning lovers of the
extreme. They have evolved with
these properties in order to survive
in cold waters, thermal vents or
deep water trenches. The average
depth of the ocean is approximately
4000 metres; however deep water
trenches can be over 10,000 metres
deep, hosting their own ecosystem
very different and more extreme than
those in shallower waters.
Living in these extreme ecosystems
means organisms have to be highly
adapted to their environment.
Sponges and corals, for example, are
sessile creatures. This trait makes
them an easy target for predators;
meaning they need to produce an
effective chemical defence to survive.
Many compounds isolated from
marine sponges have been identified
as antibiotics. Anticancer, antifungal
and antiviral compounds have also
been isolated.
But how do we get from an
organism in the wild to a new drug?
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First, organisms are collected by
removing a sample of soil from the
ocean floor. The collected organisms
are then identified by a taxonomist;
usually through visual inspection
and microscopic examination.
DNA analysis may also be used,
particularly for the identification of
bacteria, which is difficult to identify
by other means. Species identification
is important both to determine new
species, and to be able to re-identify
the species if an active compound
is found. To determine whether
active compounds are present, the
effect of the substance on a living
organism is determined. In order to
be considered for clinical use, the
active compound will then have to
undergo safety screening and clinical
trials. The process of producing a
drug for market takes between 10 and
20 years, however the chance of any
one drug entering clinical use is quite
low due to the rigorous testing and
conditions that must be met.
Once approved for clinical use,
supplying enough of the compound
to meet market demand is a serious
consideration. For example, sponges
are difficult to harvest as they do
not live in large populations. In
cases such as this, scientists can
turn to chemical synthesis in order
to produce more of the effective
molecule. But, in most cases it is
difficult to synthesise these natural
compounds in the lab in any great
quantity. There are alternatives to
chemical synthesis. In the case of
a sponge, the bacterium growing
in the sponge is responsible for the
compound. The bacterium can be
cultured, grown from the marine
sediment, or cloned from genes of the
sponge. Compounds synthesized in
the lab can be effectively designed to
target one specific thing implicated in
the pathology of a disease, but once
in the body it may not be effective
enough to treat the disease. Natural
molecules are usually more complex,
and therefore more likely to act at
multiple target sites. Natural products
can also offer new, unpredicted
activity. This makes them favourable
for treatment of diseases that have
less well understood pathways. They

may prove to be more effective than
compounds created in the lab. The
next time you come across a clinical
drug, just remember that it may well
be down to the humble sea sponge. ■
Elizabeth Hay is an undergraduate in pharmacology
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Deep Sea

Voyage to the Deep

Th

e deepest places on Earth
occur within the ocean.
These depths, known as the
hadal zone, are almost exclusively
comprised of spatially disjunct
trenches that form at subduction
zones. Hadal trenches account for
45% of the oceans bathymetric
range (6000-11 000 m), yet our
understanding of the organisms
which reside at these depths along
with their ecology is limited as a
result of the logistical challenges
associated with sampling at such
depth.
Recently a team of scientists,
including members from the
University of Aberdeen set off on a
2000 mile round trip aboard the R.V.
Kaharoa to sample the New Hebrides

Trench for the very first time. The
purpose of which was to compare
the species composition from the
previously sampled Kermadec
Trench with that of the New Hebrides
Trench and identify any differences
in biodiversity as well as assess
connectivity between the two
trenches.
The plan was to sample along the
connecting South Fiji Basin and then
transit to the New Hebrides Trench
where samples would be taken
every 500m along a vertical transect
between 2000-7000m. All specimens
and data were to be collected by
autonomous free-fall landers which
are capable of filming and trapping
organisms on the seafloor as well as
recording pressure, temperature and

salinity.
Despite things conspiring against
them at times the trip was a success,
with a range of organisms including
amphipods, fish and decapods being
recovered from multiple depths.
Furthermore thousands of photos
were captured of the organisms in
situ providing a unique insight into
their natural behaviour. From here
the specimens and footage will be
subject to further studies including
genetic, physiological, behavioural
and population analysis in an attempt
to further the understanding of the
hadal trench environment and the
organisms which inhabit it.
Turn the page to see what was
found. For more information visit:
hadeep.wordpress.com
Ryan Eustace is an Undergraduate in Zoology
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1. r.v. kaharoa
2. Science Research Crew
3. Bait attending fish (6000M)
4. autonomous free-fall lander

photographs: Ryan Eustace
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5. histiobranchus sp. (5000m)
6. Barathrites iris
7. aristaeopsis sp.
8. aristaeopsis sp. attending bait
9. Unidentified amphipod (4700m)
10. Eurythenes gryllus
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The Need for Seaweed
Will Bioeconomy save the world?

If

I have seen further, it is by
standing on the shoulders
of giants,” Isaac Newton
once wrote in a fitful moment of
uncharacteristic modesty somewhere
in-between watching apples fall
outside of his kitchen window and
publishing a book that changed the
face of science forever. Regardless of
Newton’s supposedly dire personality,
he hit upon something spectacular
in his writings of Descartes — the
story of human progress is a story of
science, and trusting those who came
before us.
Trusting science is fairly easy to
do when it’s a matter of dissolving
sugar in your tea, or using your
favourite pocket warmers to heat
you through the winter, but it’s a lot
more challenging when it comes to
the environment. In a decade full
of unusual weather patterns, and
the 5th in a series of 3000 page long
Intergovernmental Panel on Climate
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Change (IPCC) reports, it’s hard to
keep hold of the fact that science can
still be the answer. The dark horse
in the race now is known as the
bioeconomy.

“from food to
fuel to pharmacy,
these oceans are
everything”
The bioeconomy encompasses a
whole range of biological activities
that in some way contribute to the
economy. In Aberdeen, research into
finding novel antibiotics in the deepest
sea trenches, reusing and recycling
energy in whisky distilleries, altering
the genetic materials of crops to
improve yield, and the study of human
diet all fall within its remit. Globally
this also includes things like growing

biofuels for use as energy, designing
vertical farms and other novel
agriculture systems, creating lab meat
as an alternative farm grown animals,
and looking at insects as a source
of major protein (at present insects
outnumber us 200 million to one
worldwide, so if nothing else there are
a lot of them).
“The bioeconomy is not a silver
bullet, but it could offer solutions…”
Maive Rute, Director for Food,
Agriculture and Biotechnology in the
Commission’s Directorate-General for
Research and Innovation said in early
2012. There’s no arguing with Rute.
Climate science is not a sudden idea
but has a rich 150 year history, and
the bioeconomy is not a golden ticket,
or a magic pill for us to take to work
our way out of climate change. It’s
rife with controversies even though it
could help us fix the world.
One of the most contentious areas
of the bioeconomy comes from the

Bioprom
very thing that gives us life — water.
In agriculture, growing concern
on population rises has led to a
reassessment of global crop yields.
The UN recently gave their lowest
population estimate to be somewhere
in the region of a cool 9 billion people
alive on the planet by 2050. With 9
billion plates to fill, it’s water that
becomes an issue. It takes 1086 litres
of water to grow enough rice for
one serving of rice for one person.
Whether we like it or not, we’re
heavily dependent on rainfall for our
crops. Crops that are often sidelined
by more lucrative products, such as
palm oil and cocoa.
Water also plays another role in
our lives, it’s home to 71 percent of
the Earth’s surface and an incredible
amount of life. We use this life for
almost anything you can think of —
from food to fuels to pharmacy, these
oceans are everything.
At the University of Aberdeen, a
particular interest is that of algae
as fuel. Current biofuels come from
crops like palm oil, which means they
take up space that could otherwise be
dedicated to foods. Crops like these
are highly rewarding for the growers,
meaning increasingly in places like
the forests of Indonesia habitats are
destroyed in the pursue of biofuels.
It is estimated that by 2022, 98% of
these rainforests could be destroyed
by palm oil crops, if they continue
expanding at current rates. To give an
idea of scale, that’s an area over twice
the size of Scotland.
With such growing pressure
on land-use, the research at the
University of Aberdeen could be a

A FEW FAB THINGS
There is hope on the horizon as researchers work hard to find
solutions to issues like our increasing global population, and need
to food. Hydroponic systems in the UK are able to grow a staggering
amount of product in small areas. Places like Thanet Earth in Kent,
grow 11% of all UK tomatoes in just two of their four greenhouses (each
the size of 14 football pitches). Such systems are, at present, western
world solutions but there is no denying that high production crops are
important for the future.
Better food security (defined as when a person has access to the right
food at the right time) could improve the chances of more vital crops being
grown, to replace the monetary rewards of cocoa and palm oil. The Rowett
Institute, at the University of Aberdeen, has a special focus on nutrition
and food security education aimed to address this issue head-on.
Alongside fuels, water can also provide medicinal breakthroughs.
Pharmasea, an international project lead by University of Aberdeen
Professor, Marcel Jaspars, dives into the deepest ocean trenches in search
of novel chemicals. In medicine, antibiotic resistance in particular is
an increasing concern. One of the aims of Pharmasea is to seek out and
discover novel chemcicals for use as anitbiotics. Since the deepest ocean
trenches are relatively unexplored, there is a high chance of doing so.
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major breakthrough in the creation
of biofuels from sustainable sources.
Project coordinator, Dr. Oliver
Ebenhoeh says: “We need to find
efficient ways of supplying our
energy demand in a way that doesn’t
compete for valuable resources like
arable land or fresh water.” Algae,
while considerably more slimy, is
undeniably less of a burden on the
rainforests, and easily sourced. The
research project, involving twelve
different international partners, seeks
to find fuel from the sea.

Not the silver bullet

The sea isn’t just useful for biofuels,
but also provides us with the fish on
our plates. In recent years, advances
in technologies have meant that we
can fish on-mass (either with long line
fishing vessels or bottom trawlers) but
such advances come with concerning
consequences. Namely, over fishing.
Thus we have stumbled upon the crux
of the matter for the bioeconomy —
that which provides a solution in one
area will often be the issue in another.

Visitors welcome

Mission Possible is an exhibition
that looks at these complex issues,
addressing the fact that while
bioeconomy is not the silver bullet, it
holds the key to many future scientific,
political, and global issues. The
exhibition is for all ages, exploring
the bioeconomy through the use of
touch-screens, interactive workshops,
tours, a cinematic area and talks for
a six month period from November
2013 - April 2014. The exhibition
has three main areas of interest:
agriculture and fisheries, food and
well-being, and biotechnology and
life sciences. Each area has its own
dedicated programme of workshops,
and interactive games.
The exhibition is organised by
the BIOPROM consortium, of which
Satrosphere and the University of
Aberdeen are partners. For more
information find us on facebook at
www.facebook.com/biopromnet or follow
us on twitter @BIOPROMabdn■

AMY HAYWARD is a UNIVERSITY OF ABERDEEN
Graduate
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Does Water Have
Four Phases?
Au speaks to the author of “The Fourth Phase of Water”, Professor
Gerald Pollack

We

have all been told, “water
is good for you”, but how
many of us seriously
consider this? How often do we
stop and think about the molecular
functions of the most abundant
molecule on Earth?
Au Science Magazine was lucky
enough to have a conversation with

Professor Gerald Pollack, a Professor
of Bioengineering at the University
of Washington. Professor Pollack has
been given the opportunity to make
his controversial theories public
knowledge when invited to give the
32nd Annual Faculty Lecture at his
institute. He has also given a talk for
TEDX at the University of Guelph.
Here at Au we were keen to find out
what theories lay behind his claims.
In 1990, after focusing on cardiac

muscle, Professor Gerald Pollack
of discovered that water, the major
component of muscle, was overlooked
in most literature. People generally
associate muscle with proteins and
their functions, despite 99% of the
molecules in muscle being water,
and made it his personal mission to
reclaim the role of water in the body
and muscle. Two decades, countless
hours in the lab, several publications
and many PhD students later he now
possesses a wealth of knowledge
about the tiny molecule that we call
water – H2O.
Most famous for his provocative
claim that water has four phases,
not the three generally accepted
in textbooks, Professor Pollack has
published several books on the topic.
The basis of his claim is that when

“The basis of his
claim is that when
water is in contact
with a hydrophilic,
literally waterloving, surface
it will form
layers of ordered
molecules.”
water is in contact with a hydrophilic,
literally water-loving, surface it will
form layers of ordered molecules.
This layer forms the fourth phase
of water, baptised by Pollack as EZ
water; the structure of this fourth
phase is similar to ice and will
exclude particles and chemicals.
It also causes a full separation of
charges, resulting in the excluding
area having a negative charge whilst
being surrounded by positive charges.
Pollack’s ideas and work have not

23

Interview
always been universally welcomed
by the general scientific community.
But this does not hinder Pollack’s
enthusiasm; he says “Thus, the
approach I take is unconventional.
It does not build on the “prevailing
wisdom”; nor does it reflexively
accept all current foundational
principles as inherently valid. Instead,
it returns to the root method of
doing science - relying on common
observations, simple logic, and
the most elementary principles
of chemistry and physics to build
understanding.”
With his enthusiasm in mind,
we asked Pollack about the real
applications that EZ water could
have. He described how the use of an
external device is not necessary to
generate flow in water when it is in
contact with a hydrophilic surface. He
discovered that when a hydrophilic
tube was put in a bath of water, the
water would flow through the tube
without any external forces acting
upon it.
Without mechanical pressure,

where does the energy that fuels the
flow come from? It comes from light.
Light energy is the conclusion that
researchers have come to. This claim
is supported by demonstrating that
light shone on to the bath of water
will increase the rate of flow up to
five-fold. Pollack claims that light
is responsible for maintaining most
of the charge separation sustained
in EZ water. He explained that this
is a phenomenon similar to the
photosynthetic process in plants,
where light energy is converted into
chemical energy.
However, it’s not all just
speculative theory and flowing
bath tubes. Research by other
groups points to the flow of blood
being maintained in a similar way.
Red blood cells are too big for the
capillaries they flow through, and
the heart doesn’t pump hard enough
to push them through, and yet red
blood cells flow constantly through
capillaries without major hindrance.
Can this be explained by Pollack’s
theories? It is certainly an exciting

question to consider.
There’s no mistaking it, Pollack
is extremely excited about his topic,
and proudly tells us about other
groups who are currently conducting
research based on his theories.
Companies, understanding that his
theories are worth consideration,
are also investigating possible
applications of this groundbreaking
research.
We finished the interview by
wondering aloud about what is in the
future for Pollack and his colleagues?
Pollack tells us he is looking into the
healing properties of water. He hopes
to take this research further in the
near future. We will have to wait to
find out, but maybe the Georgians
knew more than they let on when
they flocked to Bath in the eighteenth
century to “take the waters”, in hope
of curing an ailment. ■
Anna Cerderlund is a Postgraduate in medical
sciences and Bridget Murray is an Undergraduate
in Zoology

Book Review: The Fourth Phase of Water

Ge

rald Pollack took a stand
with the controversial
naming of his newest book,
‘The Fourth Phase of Water’. In it,
he spends 350 odd enticing pages
proving to us that there exists a
fourth phase of water. Somewhere
in between ice and liquid lies a
previously unmentioned and unthought of water. It is a bold and
rather provocative statement, but
Pollack deftly manoeuvres between
the questions arising from this
statement and the proofs he and his
team members have gathered over

the years.
‘The fourth phase of water’ is
written for a lay audience, meaning
everyone is able to pick up a copy and
start reading.
The book starts off explaining a
few mysteries about the water that
surrounds us in everyday life. How
many of us have wondered how
clouds are formed, and why does the
water in jelly stay where it is? It then
takes you on a thrilling ride through
the history of water science, which
before you know it leaves you head
deep in complex thermodynamic

theories that you actually understand!
The books ends with a splash,
describing Pollack’s own findings.
The intelligent, accessible writing is
accompanied by witty illustrations,
defining or clarifying difficult topics.
Whether or not you end up
agreeing with the author on his bold
claim of having discovered a fourth
phase, you will have an intriguing
read. And why do clouds form the way
they do? Well, read the book and find
out for yourself! ■

The Book is available from
www.ebnerandsons.com

Illustration: Ethan Pollack
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Payne's Chain Reaction
This is a quiz with a difference; each answer links to the next forming a chain which can provide clues to any questions you get stuck on. The links range from as obvious as a shared word to more obscure facts or involving play-onwords. Finally, in the spirit of scientific research, collaboration is encouraged!

1. Which elements are represented by “Na” and “Cl”
respectively on the periodic table?

2. What is the state capital of Utah?
3.

Which controversial musical was written by Trey
Parker, Robert Lopez and Matt Stone?

4.

Which animated series can currently boast 247
episodes over 17 Seasons?

5. Who is the most famous animator to have worked
for Aardman Animations?

6. Founded in 2003, what is the name of the Bristol
based charity which supports sick children in hospitals and
hospices across the UK?
7. What phrase means “a narrow escape from danger
or disaster”?

8. By forming the Company of Surgeons in 1745, from
which other profession did surgeons separate themselves?
9. What phrase means to continue drinking alcohol in
order to cure a hangover?

10. In which novel did Sherlock Holmes reappear after
apparently falling to his death at the Reichenbach Falls?
11. Which American band is responsible for the song
“The Bad Touch” which contains many sexual colloquialisms
and is the lead single of their album “Hooray for Boobies”?
12. What name is given to the hard coating on the skin
formed during the wound healing reconstruction phase?
13.

What word can mean “attracting attention by
reason of being unusual, extreme, or prominent”?

14. What sport is played on a diamond?
15. Who was married to Marilyn Monroe for 274 days
in 1954?

16. Which song rose to the top of the US charts after
17.

appearing in “The Graduate”?

What did John Cage compose 4 minutes and 33
seconds of?

18.

In cricket, what is the term for a batsman being
dismissed on the first ball he faces during his innings?

19. What is the main ingredient of “foie gras”?
20.

Which musical instrument has varieties called
“pipe”, “reed”, “chord”, and “electronic”?

You can find the solutions at our website: ausm.org.uk
puzzle by NICK PAYNE, A postrgraduate in medical physics
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Fun(ish) Stuff

ILLUSTRATION: VANESSA DE MELLO
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