
BEHIND THE SCIENCE OF THE SEA

THIS year, 86 of Ireland’s 
beaches achieved Blue 
Flag status, which is based 

on compliance with 33 strict criteria, 
including environmental management, 

safety and security, and water quality.  
The main water quality testing is for 

two types of faecal bacteria, Escherichia 
Coli (also known as E. coli) and Intestinal 
Enterococci. Sea water samples are tested 
in the lab and, during Blue Flag season, there 
must be no more than 30 days between 
samples. 

However, in addition to bacteria such as 
e-coli and streptococci, our seas and oceans 
face many other water quality issues, such as 
emerging contaminants like pharmaceuticals, 
heavy metals and, more recently, plastics. 

Plastics have an enormously detrimental 
effect on our seas and oceans. Almost 
everything in our daily life is wrapped in 
plastic and, as a result, ocean plastic has 
turned up literally everywhere. It has been 
found in the deep sea and buried in Arctic ice. 

It has been ingested with dire consequences 
by some 700 species of marine wildlife; it 
is fatal for these creatures because it can 
obstruct the stomach or intestine, causing 
starvation and, ultimately, death.

Dolphins and whales are particularly 
susceptible, as they can often mistake 
floating plastic for food. Last year, a young 
female Sei whale, an endangered species, 
was found dead floating off Chesapeake Bay, 
USA after ingesting a piece of plastic from a 
DVD case. 

There is an estimated 800m tonnes of fish 
in oceans worldwide, and 100m-150m tonnes 
of plastic, which is increasing every year. 
Unless we dramatically alter our behaviour, 
the amount of plastic in the ocean will soon 
surpass the amount of fish. 

Plastic in the sea also affects human 
health. The chemicals that leach out from 
plastics come from lead, cadmium and 
mercury. These toxins have been found 
in many fish, which is very dangerous for 
humans. Other toxins are directly linked 

to cancers, birth defects, immune system 
problems, and childhood developmental 
issues. 

Unless we radically change our current 
behaviour, the sea will house more plastic 
than fish, and more and more of our beaches 
will become unsafe for swimming and 
bathing. 

We need to to raise awareness of the 
damage plastics and other littering can do 
to our sea . We need to get involved in local 
conservation groups that help clean our 
beaches. 

We need to restrict our use of plastic and 
recycle the plastic we do use. We need to stop 
flushing dangerous items down the toilet, as 
these all end up in our sea. We need to think 
before we act. We need to recognise we are 
all part of the same ecosystem.

Professor Fiona Regan is Director of 
DCU Water Institute. Her research 
focuses on environmental monitoring 
of our waters.

How 
clean is 
our sea 
water?

How can seaweed 
heat my home?

DEPENDING 
on its colour, 
seaweed 

is classified as red 
(Rhodophyceae), brown 

(Phaeophyceae) and 
green (Chlorophyceae). In 

Ireland, approximately 500 
species of seaweeds have 

been documented within 
these three classes.
Seaweed can be harvested 

from beaches, or cultivated 
in “seaweed farms”. Globally, 
production of seaweed was 
estimated at 19 million tonnes 
in 2010, with the Japanese 
kelp species, Saccharina 
latissima/Laminaria japonica 
accounting for 99pc of that. 
China is the world’s biggest 
producer of seaweed, at over 11 
million tonnes annually. 

In Ireland, seaweed 
production is much smaller, 
around 45,000 tonnes annually 
and it is mainly used as 
fertiliser and as a source of 
alginate, a gum-like compound 
widely used in the food, 
pharmaceutical and cosmetic 
industries.

Seaweed is highly valued as 
a property in food because it is 
a valuable source of minerals 
and vitamins. Seaweed extracts 
can be found in a wide range 
of everyday products such as 
toothpaste, shaving foam, ice 
cream, cheese, body products, 
printing inks and even beer. 

Seaweed also represents a 
huge and renewable resource 
for the generation of bio energy, 
the term for energy derived 
from organic materials such as 
plants, animals, wood or waste. 

Despite all its benefits, 
when it accumulates in large 
quantities on our beaches, 
seaweed can represent a big 
nuisance. It can make access 
to beaches difficult, while 
the presence of seaweed in 
the water and the rotten-egg 
type smell that follows its 
decomposition (caused by 

the production of hydrogen 
sulphide (H2S) tends to drive 
people from beaches. 

Many people regard 
decomposed seaweed as waste 
product, but for others it is 
a valuable resource. After 
harvesting, seaweed can 
be subjected to a biological 
process called anaerobic 
digestion, which means that it 
takes place in an oxygen-free 
environment. This process 
is very similar to human 
digestion, which happens in 
our stomach, thanks to the 
action of a series of different 
bacteria.

When seaweed undergoes 
anaerobic digestion, the 
bacteria produce a biogas 
that is about 60pc composed 
of methane (CH4). When 
the biogas is stripped of 
by-products of the anaerobic 
digestion process, other than 
methane, the result is another 
gas called biomethane. This is 
composed of about 97pc-98pc 
methane – and is similar to 
natural gas used to generate 
heat, electricity and also as 
transport fuel. 

Among all seaweeds, one 
seaweed family particularly 
suitable for this kind of process 
is the Laminaria spp., which is 
very easy to see while walking 
along the beach, but maybe 
without being aware of what 
amazing resource it represents! 

Maria Montingelli is a member 
of a team of mechanical and 
manufacturing engineering 
researchers (also, Dr Silvia 
Tedesco and Dr Joseph Stokes) 
in Dublin City University 
(DCU), which is investigating 
the potential of Irish seaweed 
to generate new bio-energy 
resources, with funding from 
the Irish Research Council. 
It is a collaboration with 
the University of the West of 
Scotland (Professor Abdul 
Olabi).

THE sea is habitat to half the 
different types of life found 
on earth, and is the largest 

remaining reservoir of bioactive 
compounds, which means they 
can have a health-promoting 
effect on living organisms, tissue 
or cells.

Research shows that seaweeds 
are rich in such compounds and, 
by virtue of their abundant avail-
ability in the marine ecosystem, 
they have the potential to become 
an excellent source of properties 
such as polysaccharides, omega-3 
fatty acids, carotenoids, vitamins 
and minerals.  

Traditionally, in the western 
world, seaweeds were not iden-
tified as a source of health-pro-
moting ingredients, apart from 
iodine. Now, with increasing 
awareness of food as a source of 
functional health ingredients – 
components that provide a health 
benefit beyond basic nutrition – 
there is a big interest in seaweed.

My research at UCD is con-
cerned with finding better, and 
more efficient, ways of extract-
ing bioactive compounds from 
seaweed. Bioactive compounds 
are sensitive to traditional ex-
traction techniques, such as 
the use of heat, or solvents like 
alcohols, acids and alkalis. In ad-
dition, these techniques are time 
consuming and energy intensive, 

so it is necessary to identify and 
develop new processes. 

So, researchers have been 
working towards development 
of novel techniques that are 
more efficient in terms of yield, 
time, cost and in addition are 
environmentally friendly. 

Under the supervision of Prof. 
Colm O’Donnell (UCD) and Dr 
Brijesh Tiwari (Teagasc), I have 
developed and investigated a 
novel technology of high-power 
ultrasound to extract functional 
health ingredients like poly-
saccharides, polyphenols and 
proteins from brown seaweeds 
found in the west coast of Ireland. 

The current focus of my re-
search is on overcoming the 
challenges of employing this 
technology on a large scale so 
that the significant benefits to be 
obtained by improved extraction 
of bioactives from seaweed are 
exploited by industry.

Shekhar Kadam is a PhD 
student in the School of 
Biosystems Engineering, 
University College Dublin. He 
was awarded an Irish Research 
Council’s Embark postgraduate 
research scholarship to pursue 
his studies in the area of 
development of novel extraction 
technology for seaweed 
bioactive compounds.
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Why is the best surfing 
on the west coast?
Frederic Dias and Sarah Gallagher

Seaweed 
in your
dinner?
Shekhar Kadam

A
S an island exposed 
to the North 
Atlantic, Ireland 
boasts some of 

the best big wave/tow-in 
surfing in Europe. Some of 
the most famous big wave 
spots are Mullaghmore, Co 
Sligo and the Cliffs of Moher, 
Co Clare. The popularity 
of surfing in Ireland has 
increased greatly in recent 
years, attracting surfers 
from all over the world to 
our western shores and here 
is why. 

In order to create 
excellent surfing waves, an 
energetic storm must be 
combined with appropriate 
bathymetry (bathymetry is 

a scientific term to denote 
the water depth or the 
underwater topography).

 When storms form in the 
North Atlantic, high winds 
blow across the surface of 
the ocean, creating larger 
and larger waves. These 
waves then begin their 
journey eastwards towards 
Europe, building at a speed. 
At this stage, these waves 
can now be referred to as 
the swell. As the swell moves 
towards the coastline, waves 
start to feel the ocean floor. 
In the nearshore, when there 
is a steep ascent of the sea 
floor, waves can be amplified 
locally by the bathymetry. 
This is precisely what 

happens on the west coast 
of Ireland. 

Aileen’s Wave 
(pictured above), off 
the Cliffs of Moher, 
is named after 
“Aill na Serracht”, 
meaning the 
“Leap of the Foals”. 
This is Ireland’s 
most famous big 
wave surf spot 
located at the Cliffs 
of Moher, Co Clare, 
and has been compared 
to world-famous big 
waves such as Teahupoo 
in Tahiti, Jaws in Maui, 
and Belharra in 
France. Swells 
usually reach 

a height of about 8m, but 
have been surfed up to 
12m. The wave is created 
by a submerged reef. 

A surf spot deemed 
the “Prowlers” can be 

found about three 
kilometres off 

the coast of 
Mullaghmore, Co 
Sligo. The group 

of surfers who first 
surfed the wave in 
2009 describe the 
area as an underwater 
mountain that focuses 

the wave as 
it emerges 
from 40-50m 

open ocean into 
approximately 

2-3m depths. However, 
because this area is usually 
affected by crossing swells, 
surfers must wait months 
at a time for good surfing 
conditions. During the 
winter of 2013/2014, massive 
swells generated by various 
hurricanes created intensely 
heavy, tubular waves. 

In February 2011, ‘Tow-
in Surf Session’, Ireland’s 
first big wave international 
surf contest was held in 
Mullaghmore with over 20 
of Ireland’s and Europe’s 
best big wave surfers taking 
on the “beautiful beasts” as 
wave heights reached 6-7m. 
Later that year the European 
Surfing Championships 

were held in Ireland for the 
first time, in Bundoran, Co 
Donegal. Summer may not be 
the best time of year to surf if 
you are looking for the really 
big waves but there are still 
plenty of spots along the west 
coast for beginners interested 
in taking up the sport.  

Irish temperatures mean 
you will need to don a 
wetsuit but that means less 
scratches and scrapes when 
you take a tumble.

Professor Frédéric Dias is 
Head of the Wave Group at 
UCD School of Mathematical 
Sciences and Dr Sarah 
Gallagher is with Met 
Éireann.


