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Welcome to the summer edition of the Marine Science newsletter
The academic year is now winding down (as much as it ever does!), providing some
time to reflect on the staff and student research activities and Marine Science news
from the past months. After a wild late winter with Plymouth and the southwest being
hit by the ‘Beast from the East’, we have had glorious weather for student project data
collection and fieldwork over the recent months, topped off by plenty of good news
about our graduates going straight into employment in the marine sector.
We hope you enjoy this latest snapshot of the activities of the Plymouth University
Marine Science community.

Tim Scott						

Follow us!

@MarineSciPlym
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Front cover: Perfect conditons
at Perranporth for BLUEcoast
project multibeam seafloor
survey of coastal embayment in
June.
Contents page: Newquay
habour, the regional base
for BLUEcoast project
westcoast survey opertations
(boat: Atlantic Diver).

MARINE SCIENCE DEGREE PROGRAMMES

...oceans of opportunity for marine students
The Marine Science group at Plymouth University comprises world-leading researchers
addressing a wide range of issues in the marine environment, including ocean
mixing, marine renewable energy, storm impacts, coastal erosion, ocean exploration,
inshore fisheries management and marine conservation. This provides an exciting
academic environment for all our students with opportunities for fascinating research
dissertation topics.
We offer a range of thought-provoking and challenging courses at BSc and MSc level
that address all aspects of marine science, with a particular emphasis on application
of scientific principles to the study of natural systems. Our three three-year BSc
programmes: Ocean Exploration and Surveying, Oceanography and Coastal
Processes, and Ocean Science and Marine Conservation, run alongside a four-year
MSci programme in Ocean Science. These programmes deal with conventional topics
such as oceanography and ocean exploration, but also address current issues such
as coastal processes and management, the impacts of climate change and human
interactions with the marine environment.
Our suite of Masters’ programmes (MSc Applied Marine Science, MSc Hydrography
and MSc Marine Renewable Energy) go from strength to strength with over 60
students this year, making for a lively marine postgraduate community. This fits very
nicely in Plymouth where the other marine laboratories (including the Plymouth
Marine Laboratory, the Marine Biological Association and the Sir Alastair Hardy
Foundation for Ocean Sciences) offer a range of excellent opportunities for students to
develop their skills and knowledge.

News

Dr Jill Schwarz, Admissions Tutor (Marine Sciences), said:
“With Blue Planet 2 and marine plastics making headlines this year, it’s been good to see
sustained interest in the marine sciences. Reading your personal statements - full of passion,
initiative and creativity - it’s so encouraging to see the beginnings of another generation of
scientists ready to join the endeavour to save us from ourselves!
As always, if you’re considering applying to start a Bachelor’s degree next year and are wondering about what our
programmes involve, please come along and meet us and - more importantly - our current students at our open and
applicant days. Talking to us about what we do day to day, seeing the research facilities available to you and getting a
feel for life in Plymouth could really help you to decide whether one of our marine science programmes would suit you.”

Dr Gillian Glegg, Associate Head of School (Marine Sciences), said:
“As this year’s graduates leave, we are thrilled to find that in the National Student Survey (NSS)
over 95% of these graduates said they were satisfied with the teaching on their course and
more than 90% were satisfied with their programme overall. At the same time we found that
70% of last year’s ocean science graduates were in professional employment while for ocean
exploration graduates the number was 100% 6-9 months after graduation. These great statistics and show how well
our practically focused programmes are meeting the needs and interests of both students and employers.
Graduation will be on Plymouth waterfront in September and we hope some of the graduates will be able to get
time-off to attend. Most of the staff will be there except those involved in the third year residential field trips to South
Africa and the Isles of Scilly. We hope we get good weather for everyone that month especially because that is when
our new first year and foundation students will join us – we look forward to meeting them all!”
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SCANNING CAREER HORIZONS IN MARINE SCIENCE
It was great to welcome back our marine science graduates to speak
to the current students about their careers as part of our drive to
develop employability skills. The speakers had really varied pathways
into employment but they were now all in marine sciences using
skills and knowledge they got from their degree. Edward graduated
with a BSc in 2010, got his PhD in 2015 and is now working for the
Meteorological Office, while Alan went straight into consultancy
with his undergraduate degree and is currently working as a project
manager for Jacobs in Exeter. He is writing a management plan for
the beach he studied for his undergraduate dissertation several years
ago!
James has what he now considers to be the perfect job in Natural
England managing Marine Conservation Zones in the South West
of England but he described several years of much less interesting
work in order to reach his goal! Charlotte started working for Natural
England after graduation with an MSc and PhD but was recently
seconded to DEFRA where she is writing Ministerial briefing papers
about marine conservation policy which sounds very important and
exciting. Abby is much more involved with hands on conservation in
the Cornish Wildlife Trust while Ali in the Shark Trust flitted between

ALAN INGHAM AWARDS
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international policy meetings and rock pool rambles looking for
mermaids’ purses.
Peter was perhaps the most surprising – the first half of his talk was
about his years surfing, skiing and mountain climbing before he got
serious about a career in marine sciences – he is now a company
director and has himself employed some of our graduates!
They all told a really interesting story and said they would do it
again!! Over a glass of wine the students got top tips for job seeking
and career development. The most important thing that all our
speakers agreed on was the need to take advantage of all the
opportunities available to you – whether a month’s volunteering in
an NGO, applying for a grant to support your dissertation or meeting
graduates at an evening talk – they all provide ideas and contacts
which in the long run help graduates find their niche.
Many thanks to the speakers. It was also a very special evening for
the staff - it is great for us to see our graduates in such exciting
and varied jobs, helping to look after the marine and coastal
environments in many different ways!

Congratulations to BSc Ocean
Exploration and Surveying students
Cameron Price and Greg Ellis (see
next page) for being awarded first
and second prize in the national
Hydrographic Society Alan Ingham
awards in relation to their respective
research projects. Their submitted

papers are to be published in the
society’s Soundings magaizine.
The awards have proven to be a
springboard for their future careers as
both were professionally employed in
the hydrographic survey industry by
the end of their studies.

																							2

			 STUDENT EXPERIENCE
Greg Ellis
BSc Ocean Exploration and Surveying
Living with a deep-set passion for the ocean & geography, I
enrolled onto the BSc Ocean Exploration & Surveying degree
programme at Plymouth and have not looked back! Plymouth
University was a no-brainier for me due to its reputation in the
hydrographic industry, as well as its idyllic location. The facilities
and resources available were first-class, in addition to outstanding
lecturers & technical staff with invaluable industry and scientific
knowledge.
Overall, modules included a wide breadth of relevant
oceanographic theory & practical boat-work, allowing further
specialisation in latter stages. For our 3rd year field trip I opted to
go to the Isles of Scilly, which was a fantastic opportunity to put to
practice our theoretical & practical survey skills.

The project involved an investigation into the value of Crowdsourced Bathymetry (CSB) in areas
of dynamic geomorphology, in addition to the spatial variability of accuracy & uncertainty. CSB
was compared to commercial survey-grade data in Plymouth & Chichester Harbour locations. Poor
performance was observed when assessed against International Hydrographic Organization (IHO)
standards, however, S-57 ZOC ‘C’ criteria was met including the demonstration of CSB’s capability
to detect seabed features. In doing so, the critical importance of vessel metadata was confirmed.

Greg (right) out collecting data in support of
student project work aboard RV Falcon Spirit.

My final research project on crowd-sourced
depth data (see right) was a fun and
challenging undertaking, in collaboration with
commercial charting and survey companies.
Thanks to support from the university, my
thesis was runner-up in the UK Hydrographic
Society’s inaugural Alan Ingham award, and
published in its seasonal magazine ‘Soundings’.
Ultimately, studying this degree at Plymouth
University directly led to employment
opportunities, whereby I soon start my career
as an offshore surveyor based in Norway.”

Crowdsourced Bathymetry: Does
it Provide Navigational Value in
Highly Dynamic Coastal Zones?

Greg and fellow students getting to grips with the basics of running a
hydrographic survey during their 2nd year.

In contrast to existing theories on Digital
Terrain Models (DTM), CSB accuracy remained
constant, independent of spatial parameters.
Precision on the other hand, was found
to improve with increased data density,
shallower depth & decreased slope. Detection
of true geomorphic change was inconclusive;
however, sandbar type was classified allowing
the understanding of predominant local
currents & sediment transport.
Although results showed CSB cannot be relied
upon in areas of critical keel-clearance, it can
be utilised in aiding the prioritization of future
surveys and supporting wider projects such
as General Bathymetric Chart of the Oceans
(GEBCO). Research is recommended into the
creation of uncertainty probability models
based on spatial parameters, in addition to
further geomorphic analyses in dynamic
zones of high data density.

Plymouth Sound crowdsourced vessel tracks
(34,000,000 soundings; upper left). Chichester Harbour
vessel tracks (15,500.000 soundings; upper right).
Plymouth CSB sounding density (bottom left. Plymouth
CSB stabndard deviation of depth(bottom right).
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‘BEAST FROM THE EAST’
STORM-CHASERS CATCH STORM EMMA AT START BAY
COASTAL PROCESSES RESEARCH GROUP

Dr Jak McCarroll
Research Scientist
The Coastal Process Research Group (CPRG), as part of the NERC
BLUEcoast Project, set out to catch Storm Emma as it combined
with the Beast From the East to impact upon Start Bay, Devon
over 1-2 March 2018. Waves during the storm peaked at 5.6 m,
the largest on record at Start Bay, causing severe damage to the
village of Beesands and destroying sections of the Slapton Line.
Early estimates suggest this was a 1 in 50 year event, or greater.
The chief stormchasers included PhD students Oli Billson and
Mark Wiggins who bravely weathered massive waves, driving
snow, instrument loss and one angry sheep in their unfailing
efforts to capture the storm.
This research aims to further understanding of the dynamic
processes controlling sediment transport and coastal erosion on
gravel beaches during storm events, in order to better predict
the future impacts of storms on coasts and coastal communities.
The Start Bay Storm Deployment was unprecedented in terms of
the size of the spatial domain and the number of hyrodynamic
and morphologic measurement methods undertaken. This
approach allows for a more comprehensive understanding of
the morphodynamic processes involved, including headland
bypassing between multiple sub-embayments, and total
sediment budgets.
As part of our approach, CPRG continues to engage with local
landowners and other stakeholders to deliver research findings to
those who are most directly affected.
Follow CPRG at www.costalprocesses.org

Examples of CRPG team working across the
southwest collecting pre, during, and post storm
data to assess coastal storm impacts; topography Tim Scott (top), bathymetry - Nieves Garcia Valiente
(middle), equipment deployment and recovery Gerd Masselink and Peter Ganderton (bottom).
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WAVE CLIMATE RESEARCH
Average winter wave heights along the Atlantic coast of
Western Europe have been rising for almost seven decades,
according to new research.
The coastlines of Scotland and Ireland have seen the largest
increases, with the average height of winter waves more than
10mm/year (more than 0.7metres in total) higher than in 1948.
That has also led to increased wave heights during extreme
weather conditions, with levels off the Irish coast increasing
25mm/year during the past 70 years, representing an average
increase of 1.7m.
The study, accepted for publication in Geophysical Research
Letters, a journal of the American Geophysical Union, was
conducted by scientists at the National Centre for Scientific
Research (CNRS) in France, the University of Bordeaux and the
University of Plymouth. They say its findings are important for
scientists and coastal managers looking to predict future wave
heights, and take measures to protect coastal communities
across Western Europe.

Dr Bruno Castelle, Senior Scientist at CNRS, said:
“The height of waves during winter storms is the primary factor
affecting dune and cliff erosion, explaining up to 80 per cent of the
shoreline variability along exposed sandy coasts. So any increases
in wave heights, and greater frequency of extreme storms, are
going to have a major impact on thousands of communities along
the Atlantic coastlines of Western Europe. This work and our other
recent studies have shown both are on the rise, meaning there is
a real need to ensure the Atlantic coasts of Europe are protected
against present and future storm threats.”
The study used a combination of weather and wave hindcasts,
and actual data, to measure changes in wave height and
variability on coastlines from Scotland in the north to Portugal
in the south. These were then correlated against two climate
indices – the North Atlantic Oscillation (NAO), which has
long been known to affect climate variability in the Northern
Hemisphere, and the West Europe Pressure Anomaly (WEPA),
based on atmospheric pressure along the Atlantic coast of
Europe.

The results showed that all areas had seen an average rise in
winter wave heights and interannual variability during this
period. Rises in average wave height varied from 10mm/year
in Scotland, to 5mm/year in France and 1mm/year in Portugal.
Interannual variabitlity and periodicity inceased by 0.6-1%/year
across western Europe and up to 1.2-1.4%/year off southern
Ireland. The same scientists have previously shown that the
winter storms of 2013/14 were the most energetic to hit the
Atlantic coast of western Europe since records began in 1948.
Professor Gerd Masselink, Lead of the Coastal Processes
Research Group at the University of Plymouth, said:
“Whether extreme winters such as that of 2013/2014 will repeat
more frequently and/or further intensify in the future is a key issue
for the Atlantic coast of western Europe. It is therefore important
to investigate if these extreme winters are already happening with
increasing regularity and intensity, and why this is happening.
If human-induced climate change is responsible, we need to
seriously start thinking about decreasing our vulnerability to
extreme storm events and pro-actively adapt to a more energetic
future wave climate”.

Right: Linear trend of (a) winter-mean
(1949–2017) Hs and (b) its 98% exceedance
values Hs98% in millimeter/year and of (c)
winter-mean (1949–2017) Hs interannual
variability in percent/year. The hatched zones
are areas where trends and correlations are not
significant at the 95% confidence level
Left: full study – Increased winter-mean
wave height, variability and periodicity in the
North-East Atlantic over 1949-2017 by Castelle,
Dodet, Masselink and Scott – published
in Geophysical Research Letters, a journal
of the American Geophysical Union, doi:
10.1002/2017GL076884
[article adapted from press release by Alan
Williams.]
.
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PREDICTING COASTAL CHANGE
A new paper by Dr Mark Davidson (Reader
in Coastal Processes) takes us towards the
‘Holy Grail’ of predicting coastal change a
year ahead...
The damage caused to beaches by extreme storms on
exposed energetic coastlines and the rate at which
they recover can now be accurately predicted thanks
to new research led by Mark Davidson at the University
of Plymouth. Working with the University of New South
Wales, Mark and his team have developed a computer
model which uses past wave observations and beach
assessments to forecast the erosion and/or accretion of
beach sediments over the coming year. They believe it
could be a sea change for coastal managers, giving them
the opportunity to make decisions that could protect
communities from severe wave damage.
This reseach, recently published in Coastal Engineering,
highlights that deriving sufficient knowledge and
understanding to forecast erosion and accretion with a
level of confidence is arguably the ‘Holy Grail’ for coastal
scientists and engineers. In seeking to address that, a
traffic light system based on the severity of approaching
storms has been developed, which will highlight the
level of action required to protect particular beaches.
Mark said: “In the past, coastal managers have always
tended to be responsive. They have been unable to fully
predict how their areas might respond over periods of up
to a year, and to assess any pre-emptive measures they
could take. This research goes some way to changing that,
enabling us to warn people in advance about how beaches
will respond and helping officials take the steps they need
to protect themselves and their communities”.

The new tool was tested on two beaches – Perranporth
in North Cornwall and Narrabeen, just north of Sydney
– which experience very differing wave and climatic
conditions. Measured and/or modelled wave data
are used to generate around a thousand potential
shoreline predictions and based on a statistical analysis
of these, potential shoreline positions are displayed in
a traffic light system, whereby green signifies normal
displacement ranges, amber would be considered high
and red are extreme.
The period tested included the Pasha Bulker storm
sequence recorded at Narrabeen in 2007, and the
extreme storms of 2013/14, known to be the most
energetic storms to hit Europe’s Atlantic coastline in
more than six decades.
In both cases, the methodology was able to predict both
storm erosion and subsequent recovery, giving a clear
indication of the intensity of storms in terms of their
impact on the coast.
“Beaches play a crucial role in the lives of coastal
communities, acting as a defence but also in creating
leisure opportunities. Gaining a greater knowledge of how
they might be affected
by weather is therefore
essential, both in the short
and long term. We have
never been able to forecast
over a longer period of time
before, and are now looking
at ways to expand this tool
so that its accuracy and
benefits can be increased.”
- Dr Davidson

Above: Forecasts of shoreline displacements for
Perranporth Beach, UK (seasonally dominated
system), starting during the pre-storm recovery
period and progressing until the post-storm
recovery period in March 2014. The arrow indicates
the maximum shoreline recession due to the storm
in each case.
Left: Research paper - Annual prediction of
shoreline erosion and subsequent recovery by Mark
A. Davidson, Ian L. Turner, Kristen D. Splinter and
Mitchel D. Harley – published in the December
issue of Coastal Engineering, doi: 10.1016/j.
coastaleng.2017.09.008.

[article adapted from press release by Alan Williams.]
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OPERATIONAL WAVE MODELLING
				

SWEEP

																		
													
PROJECT ON TRACK TO DELIVER RESEARCH

IMPACT TO THE SOUTHWEST

The Coastal Processes Research Group is one year into a five year NERC project, South
West Partnership for Environment and Economic Prosperity (SWEEP), which aims to deliver
economic and community benefits to the South West, while protecting and enhancing the
area’s natural resources. Led by Prof Gerd Masselink the project team consists of Dr Kit Stokes
and Dr Tim Poate who have recently launched the first stage of the project, a computer model
to provide detailed forecasts of wave and water levels for the southwest coast of England and
South Wales to aid in the management of coastal flooding and other coastal hazards.
The Operational Wave and Water Level (OWWL) model uses UK Met Office output to predict
wave and water level conditions at a 1-km resolution, thus providing accurate predictions
within each embayment on the complex southwest coastline. Such detailed information was
previously not possible using existing forecasts.
The system has been developed with the Dutch ‘Delft3D’ hydrodynamic model at its core, and
uses the Channel Coastal Observatory’s (www.channelcoast.org) network of nearshore wave
buoys and tide gauges to provide a real-time comparison between the conditions predicted
by the model and those measured by the instruments. From the OWWL forecast website
(https://www.channelcoast.org/ccoresources/sweep/), people will be able to obtain a detailed
forecast of waves and water levels for the next three days for a large number of locations
along the southwest coastline.
In the near future, wave overtopping and coastal flooding will also be predicted by the model
and the aim is that the information will ultimately be used by local authorities, emergency
services, Network Rail and the Environment Agency to proactively prepare for coastal flooding
during storm conditions.
Professor Gerd Masselink, Director of the Coastal Processes Research Group, said: “This is
another great example of how we can use technology to improve our understanding of the oceans,
and the impact they can have on our coastlines. The existing wave buoy network provides good
coverage of the real-time wave and water conditions, but the model allows us to provide accurate
forecasts for more locations where measurements are not provided. We are now looking at ways to
develop the technology further, taking beach data into account to predict the potential for wave
overtopping and coastal flooding.”
The model can be viewed at https://www.channelcoast.org/ccoresources/sweep/.
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ANTARCTIC RESEARCH
Expedition to West Antartic Ice Sheet
IODP Expedition 374

Dr Jenny Gales, Lecturer in Ocean Exploration
Unlocking the Ross Sea West Antarctic Ice Sheet History
Between January and March 2018 an international
team of 32 scientists from 13 countries took part in the
International Ocean Discovery Program (IODP) Expedition
374 aboard the scientific drill ship JOIDES Resolution to
the Ross Sea, Antarctica. The mission was to understand
how the West Antarctic Ice Sheet (WAIS) responded to
past changes in climate over the last 20 million years, and
what the impacts of future warming may bring. Earth
has experienced numerous cycles of climate change
in the past, with records of these changes locked in
the sediments found beneath the seafloor. A particular
objective of the expedition was to understand how the
WAIS responded to warmer-than-present climates during
the Neogene and Quaternary Periods and how sensitive
this is to future climatic and oceanic changes.

Map of IODP Expedition, Ross Sea, Antartica (top; photo credit: IODP); JOIDES Resolution,
Ross Sea, Antartica (middle left); Seals on the ice (middle right); Icebreaker Nathanial
Palmer creating a safe passage for JOIDES Resolution, Ross Sea, Antarctica (bottom).

Expedition 374 targeted five core sites within the Ross
Sea ranging from the continental shelf to the continental
slope in water depths over 2000 m. Icebreaker Nathaniel
Palmer guided the ship through the worst areas of icebergs
and sea-ice ensuring safe passage to the drill sites. The
team collected nearly 1300 m of sediment with down-hole
logging also performed at three of the sites. All core and
logging data were initially analysed on-board including
taking measurements of the physical properties of the
sediments, sediment paleo-magnetism, geochemistry,
micropaleontology and microbiology using specialist onboard laboratories. The team of scientists will meet again
this summer for further sampling and analysis of the cores

at Texas A&M University and then the data will be analysed
worldwide, including analysis at Plymouth University.
The Southern Ocean has experienced warming over the
past several decades. Understanding how our ice sheets
changed in the past, and how they are responding today to
climate and oceanic changes is one of the biggest global
challenges we face today.
For more information about the expedition, see: https://
iodp.tamu.edu/scienceops/expeditions/ross_sea_ice_sheet_
history.html

Jenny Glaes, Ross Sea, Antartica.
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INDUSTRY CONNECTIONS Developing science - improving employability
STUDENT PROJECTS WITH INDUSTRY
VALEPORT

NORTEK

During the final month of their second year, BSc Oceanography and Coastal Processes
students at Plymouth University get important practical training in the use of oceanographic
instrumentation at sea aboard the vessels Falcon Spirit and Wavedancer. One aim of the
fieldwork on the department’s two research vessels is to boost students’ employability. This
is achieved by honing their practical skills.

Current undergraduate research project students Danielle
Eager, Eszter Magyar and Svetlana Almanidis, studying on
the BSc Ocean Exploration and Surveying and the MSci
Ocean Science programmes, worked alongside Valeport R&D
team (manufacturer of oceanographic and hydrographic
instrumentations) this summer to collect their project data
using Valeport’s Teledyne RapidCast underway water column
profiling winch.

During the “Researching the Marine Environment” module, students at Plymouth University
are based at the university’s Marine Station for a month. A key part of this intensive module
is a collaborative training session with Nortek. The two-day training session with Nortek
extends from teaching theoretical aspects in the classroom through to field deployments
of Nortek’s state-of-the-art Acoustic Doppler Current Profilers (ADCPs), and the subsequent
analysis of the data collected.

Data was collected aboard the university research vessel
Falcon Spirit in Plymouth Sound and out at the Eddystone
rock, investigating the use of the R2Sonic 2024 multibeam
echosounder for assessing watercolumn structure and
internal waves alongside underway profiling with Valeport
instruments: RapidCTD with fluorometry measurements; and
SWiFTplus with sound velocity and turbidity.

The students learn all about the technical aspects of current measurements: how to program
the instruments, and the principles of their deployment. They then learn how to construct
bed frames and deploy them out in The Sound. The ADCPs are left there for a week, after
which the students collect them. Back in the lab, they extract the data and learn how to
analyze it using scientific software.

These collaborative projects provide the students with
invaluable experience, new skills and significantly enhance
their employability and future job prospects.

Above: Research teams from University of
Plymouth, Valeport and Fuguro Academy,
working hard (!) in beautiful conditions
to collecting continuous watercolumn
measurements and mutibeam data.
Left: Early output displaying data collected
with the Valeport RapidCTD. Distance
is meters from Eddystone, temperature
(top) and chlorophyll (bottom). Black dots
indicate rapidcast locations while underway.
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TEACHING ALONGSIDE INDUSTRY

4DOCEAN

AUTONOMOUS SURVEY TRAINING

In April, Duncan Mallace of 4DOcean visited our MSc Hydrography and
BSc Ocean Exploration and Surveying students to run an automomous
survey day. Duncan provided attendees with training and new insights
into the future direction of the offshore surveying industury. Duncan
presented the SeaRobotics Harry ASV (automomous surface vessel),
R2Sonic multibeam and new QPS QINSy autopilot and remote data
collection capabilities. These new techological advances represent the
																
exciting future of the survey industry and the students were exposed to
the state-of-the-art!
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