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Welcome to the winter edition of the Marine Science newsletter
It has been an extremely challenging period for the Marine Science family here at the
University of Plymouth. The team has put in a tremendous effort to ensure that our
students have had the best possible learning experience during the pandemic. This has
meant returning to face-to-face lecture and practical teaching as soon as was safe. We
have been back to ‘normal’ this academic year and our researchers are now bursting
with exciting new research projects and fascinating new discoveries. Our under- and
postgraduate students are now planning their summer project fieldwork as we look
forward to a great spring/summer season. Delve in to learn more about what our staff
and students got up to during the last year. Enjoy!

Tim Scott						
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Front cover: Coral reef spur and
groove system in the Maldives
(photo: Tim Scott).
Contents page: CPRG
conducting a survey of a coral
atoll in the Maldives during Jan
2022 (photo: Tim Scott)
Article on Maldives research
coming in summer edition
(watch this space!).

MARINE SCIENCE DEGREE PROGRAMMES

...oceans of opportunity for marine students
The Marine Science group at the University of Plymouth 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 - 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,
MSc Offshore Renewable Energy and MSc Marine Conservation) 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 and the Marine Biological Association) offer
a range of excellent opportunities for students to develop their skills and knowledge.

News

Dr Jill Schwarz, Admissions Tutor (Marine Sciences), said:
“After a robust round of discussions in Glasgow at COP-26, we’ve embarked fully on the UN
Decade of Ocean Science and a growing number of working groups, outreach and education
activities are cropping up. It was great to see some of our graduates taking part in the COP youth
events (if you’re keen to keep track of opportunities, check out the updated UN online resources:
https://www.oceandecade.org/) . Conservation and sustainable development continue to feature
strongly in our applicants’ personal statements and our programmes are designed to back those
aspirations up with the development of concrete observational and analytical skills.
As always, if you’re considering applying to start a Bachelor’s degree next year and would like to know more about what’s
offered at Plymouth, 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”

Prof. Danial Conley, Associate Head of School (Marine Sciences), said:
“It seems like a new world around the Marine Sciences group this year with the world slowly
returning to something which appears almost normal. One development which is very much a
change is that I have taken over as Associate Head of School for Marine Science from the very
capable Dr. Gillian Glegg who so capably guided us over the past 3+ years. I hope I can do half as
competent a job. Another change is that I was finally able to present my inaugural lecture in front
of both a live and virtual audience (https://www.plymouth.ac.uk/research/professorial-danielconley) and I really appreciated the students in the audience for their sincere interest and kind
complements. What is not new is Marine Science students running around getting loads of practical experience from
the third year students who had a wonderful two weeks of residential field work on the Isles of Scilly, to the first year
students who spent most of their first month getting acquainted with boat work, beach surveying, and thinking about
how human activities impact our marine environment. It is great to see everyone back on campus and we are all looking
forward to another great year for all our staff and students.”
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NEW APPLIED MARINE AUTONOMY MODULE
Globally, the way we are collecting marine environmental data is undergoing rapid change, expedited by the global
pandemic. The proliferation of commerically available and research-grade remote uncrewed data collection platforms
(aerial, surface and subsurface) is now feeding into how we do our coastal and deep ocean research, as well as influencing
the skills required by our industry partners.
To meet this demand for marine scientists who have operational knowledge and practical expereince in actually using
remotely operated autonomous systems, we have developed a new postgraduate module that is available for MSc
Hydrography, MSc Offshore Renewable Energy Engineering, and MSc Autonomous Systems.
The module is focused on the application of autonomous platforms for addressing research questions and commercial
tasks in the marine environment, as a user rather than developer. It introduces students to a range of state-of-the-art autonomous platforms (e.g., ASV C-Worker 4 pictured here), their
system architecture and control, mission planning, payload selection and operational considerations such as legislation, qualifications and consenting. The module is split between
theory and practical workshops preparing, planning and executing an autonomous survey. There is also strong spine of seminars with speakers from industry and academia discussing
their comtempory experience with various aspects of applied marine autonomy. Dr Tim Scott, Associate Professor in Ocean Exploration

INTERNATIONAL POLICY
Associate Professors Abigail McQuatters-Gollop and Louise Firth, in collaboration with
colleagues from Universiti Sains Malaysia and Universiti Malaya, have contributed to two
international policy briefings showing how Malaysia’s coastal infrastructure can not only
protect humans and property but also make space for nature. The briefings looked at how
nature can be used to not only benefit key coastal and marine habitats, but also protect
coastlines, enhance fisheries, and mitigate and adapt to climate change. Launched ahead of
Biodiversity Day 2021, the briefings also echo the messages of the United Nations Decade of
Ocean Science for Sustainable Development.
The loss of natural coastal protection (provided by coral reefs, seagrass beds and mangroves)
due to coastal development is a serious threat to Malaysia’s human population. However,
one powerful way of addressing the difficult balance between coastal development and
conservation is to implement Nature-based Solutions.

CMAR TO MAP FUTURE UK SHORELINES
Building on recent success through the NERC
SWEEP project Coastal Marine Applied Research
(CMAR) have been contracted by North Devon
Council, Torridge District Council and East Devon
District Council to map future shorelines. This work
will form the first stage for the adoption of Coastal
Change Management Areas (CCMAs) through
the Local Plan for each authority. With a range of
coastal types (cliffs, sand, gravel and estuaries)
the work requires historic coastal change to be
mapped and future change to be predicted based
on the most recent climate projections (UKCP18).
Using robust methods we utilise LiDAR data
and future sea level rise rates to indicate likely
future shorelines. These maps will then be used
to increase coastal community resilience by
empowering local planning authorities to better
manage existing and planned infrastructure.
Example output showing future cliff positions for a small section of coast. Dashed lines provide a ‘buffer’ to allow for
coastal path and some uncertainty in the line position.
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NEW STAFF MEMBER: DR NICOLA QUICK
I am excited to be joining the University of Plymouth as a Lecturer in Marine Conservation
In January 2022. I am a marine biologist with a PhD in animal behaviour and I specialise
in conservation-related life sciences centred on the behaviour and physiology of marine
mammals and their ability to adapt to environmental stressors.

News

My main research concerns the effects of anthropogenic noise on whale and dolphin
behaviour and developing new ways to collect and analyse data from these charismatic
megafauna.
I have worked on multiple species and research projects across the world including
sperm whales and Hectors dolphins in New Zealand, pilot whales and beaked whales in
the Bahamas, harbour porpoise in Denmark, bottlenose dolphins in Scotland and most
recently pilot whales and beaked whales off the coast of North Carolina, USA. I use a range
of methods in my studies from on-animal tags to photo-identification of natural marks
and aerial drones. Studying large marine megafauna presents many challenges, and we
still have so much to learn about these amazing creatures and their role in global marine
ecosystems
Dr Nicola Quick
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PLANKTON RESEARCH

Research Update

STUDY SHOWS SIX DECADES OF CHANGE IN UK’S PLANKTON COMMUNITIES
Dr Abigail McQuatters-Gollop
The UK’s plankton population – microscopic algae and animals which support the entire marine
food web – has undergone sweeping changes in the past six decades, according to new research
published in Global Change Biology. Involving leading marine scientists from across the UK, led
by Dr Jacob Bedford and Dr Abigail McQuatters-Gollop, from the University of Plymouth’s Marine
Conservation Research Group. The research for the first time combines the findings of UK offshore
surveys such as the Continuous Plankton Recorder (CPR) and UK inshore long-term time-series. It
then maps those observations against recorded changes in sea surface temperature, to demonstrate
the effect of our changing climate on these highly sensitive marine communities. These findings
provide further evidence that increasing direct human pressures on the marine environment –
coupled with climate-driven changes – are perturbing marine ecosystems globally.

plankton around UK waters to experience a significant reorganisation. These changes in the plankton
suggest alterations to the entire marine ecosystem and have consequences for marine biodiversity,
climate change (carbon cycling) and food webs including commercial fisheries.”
Bedford, J., Ostle, C., Johns, D.G., Atkinson, A., Best, M., Bresnan, E., Machairopoulou, M., Graves, C.A.,
Devlin, M., Milligan, A., Pitois, S., Mellor, A., Tett, P., McQuatters-Gollop, A., 2020. Lifeform indicators
reveal large-scale shifts in plankton across the North-West European shelf. Global Change Biology 26,
3482-3497.

It is crucial to helping understand broader changes across UK waters, since any shifts in plankton
communities have the potential for negative consequences for the marine ecosystem and the
services it provides. Since plankton are the very base of the marine food web, changes in the
plankton are likely to result in changes to commercial fish stocks, sea birds, and even the ocean’s
ability to provide the oxygen we breathe. The analyses of plankton functional groups showed
profound long-term changes, which were coherent across large geographical areas right around the
UK coastline.
For example, the 1998-2017 decadal average abundance of meroplankton, a group of animal
plankton, which includes larval stages of lobsters and crabs and which spend their adult lives on
the seafloor, was 2.3 times that for 1958-1967 when comparing CPR samples in the North Sea, at a
time of increasing sea surface temperatures. This contrasted with a general decrease in plankton
which spend their whole lives in the water column, while other offshore species noticed population
decreases of around 75%.
Dr McQuatters-Gollop, the lead scientist for pelagic habitats policy for the UK, said: “Plankton are
the base of the entire marine food web. But our work is showing that climate change has caused
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SEAGRASS HABITAT RESTORATION
Laura Blagg

Student Research

BSc Oceanography and Coastal Processes

Oceanographic regimes within Jennycliff Bay, Plymouth
Sound: Do these regimes impact the success of seagrass
habitat restoration efforts?
Current BSc Oceanography and Coastal Processes student, Laura Blagg, is working on her
dissertation with the Ocean Conservation Trust and local stakeholders in Plymouth to
understand the physical processes that may impact the success of the seagrass nurseries
recently planted in Plymouth Sound. Current efforts to restore and develop these threatened
habitats are of great importance due to their roles in promoting ecosystem biodiversity
and providing nearshore coastline protection, all whilst acting as effective carbon sinks.
Seagrass species grow in naturally dynamic environments with the result that restoration
and plantation projects often have low success rates as seedlings can become displaced
due to high wave action and strong currents which also increase turbulence and therefore
suspended sediment which reduce light levels.
Laura’s project assesses the prevailing oceanographic regimes throughout the Jennycliff Bay
area within Plymouth Sound, whilst considering the potential impact dynamic regimes may
have on seagrass habitat restoration efforts. An acoustic Doppler current profiler (ADCP),
housed within an oceanographic mooring, has so far been used to collect current, tidal and
wave data throughout the months of August and September 2021. The data collected from
this mooring will be analysed alongside data collected from Looe and L4 wave buoys, creating
a comparative analysis between the measurements, assessing how wave energy changes as
waves move into the Sound.
Laura also collected turbidity measurements and water samples to assess the variability of
turbidity throughout the water column during different tidal stages and meteorological
events. Understanding the oceanographic regimes within this specific restoration site will
identify potential threats to the plantation projects success. Furthermore, the findings from
this project will provide advice and guidance for future seagrass restoration efforts.
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DO THE PUBLIC PERCEIVE A LINK
BETWEEN THE SEAFOOD THAT
THEY EAT AND ITS IMPACT ON
THE MARINE ENVIRONMENT?

Figure 1: Themes generated from analysis
of stakeholder interviews that discussed
the trends observed from the public survey,
which capture reasons why the public
have an apparent disconnect with UK
seafood and sustainability.

A UK CASE STUDY - James Thomas
MSc Applied Marine Science
In the last 15 years policymakers and institutions have increasingly
recognised the positive role public perceptions research (PPR) can
play in designing marine conservation and management policies
in identifying potential barriers to pro-environment engagement.
This is important as only 36% of European commercial fish stocks are
currently considered healthy and the average seafood consumption
rate has almost doubled in 50 years. Studies show the public are
concerned about overfishing and its impact to the UK marine
environment. But have efforts by the ‘sustainable seafood movement’
in using sustainable fishery certification and eco-labelling made the
public think about their role in helping deliver sustainable fisheries?
The project aims were focused around understanding the public’s
attitude and behaviour towards seafood and sustainability, whilst
also looking at how the UK fishing industry was perceived and
whether prior knowledge about different catch methods influenced
decisions. Data was collected through a public survey questionnaire
targeting different social-demographic groups and geographical
areas around the UK. After analysing 175 public responses I
interviewed fishing industry stakeholders (environmental-NGO, trade
support, quayside fishmonger, regulation enforcement) to explore
the results (Figure 1).
There was a clear mismatch between the public’s perception about
where the seafood that they ate was caught and how much the UK
imported for domestic consumption. Whilst there was awareness
that active fishing gears (bottom-towed, purse seine) had a much
higher negative impact than passive gears (static pots, rod &
line), the public were focused on bottom trawling (by-catch, non-

selectivity), and only a limited number recognised the indirect gear
impacts (on food webs, biodiversity, natural cycles). Moreover both
overfishing and catch methods were perceived as less significant
threats to the marine environment than either marine litter or landbased pollution, despite an overwhelming perception that the health
of UK fish stocks and habitats were in poor condition. The most
important factors influencing purchase decisions were sustainability
(for at home consumption), and origin (out of home consumption),
along with price (Figure 2).

role to play here in reducing overfishing pressure on popular species
by changing their product ranges and helping promote ‘ocean
optimism’ by showcasing the positive achievements and stories
from within the UK fishing industry. Whilst the positive influence of
fishery certification and eco-labelling is very encouraging, there are
significant public concerns on their credibility and trust of claims.
As one stakeholder neatly summarised “why should people have a
degree in marine biology in order to buy a piece of fish”.

There was a clear preference for frozen and preserved seafood with
retailers and takeaway the most popular sources, and interestingly
over half had never sought advice in choosing sustainable seafood.
However, sustainability or low impact catch method labels
were positively influencing purchase behaviours; labels offered
reassurance, helped educate and inform, or were a logical choice.
Likewise, low knowledge awareness, lack of in-store availability,
inconsistencies in seafood products labelling, and mistrust in both
retailer and label brand claims acted as barriers to engagement.
The results raise some interesting challenges for policymakers
and industry, suggesting that a vast amount of storytelling is
necessary to explain our seafood system. Current UK retail trends
towards prepack products (95% of sales) and the decline of instore
fish counters are removing valuable opportunities for public
engagement. Consumer trends since Covid-19 and UK exit from the
EU found that locally caught (UK) seafood has become really popular
and created a positive benefit with diversification into species
previously avoided or overlooked. Industry have a really important

Figure 2: Overall ranking of factors that influence seafood purchasing
when a) buying seafood to eat at home, and b) buying seafood at a
restaurant or food outlet (n = 131).

What am I doing now? I’ve recently joined the Marine Management
Organisation as a Marine Officer and already applying much of the
knowledge and skills I developed in this project, working closely
with the fishing industry and the public helping support sustainable
fisheries management in the UK.
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Pristine Seas
NATIONAL GEOGRAPHIC PRISTINE SEAS SOUTHERN LINE ISLANDS EXPEDITION
Dr Keiron Fraser - Lecturer in Marine Conservation and Academic
Diving Manager
In Oct 2021 I was lucky enough to be invited by the National Geographic Pristine Seas programme as a
guest scientist on an expedition to the Southern Line Islands, part of Kiribati, in the central Pacific. These
uninhabited tropical islands lie just below the equator and are some of the most remote and hence
pristine in the Pacific. The team had previously visited the islands in 2009 and the return visit was to
test the hypothesis that pristine coral reefs are more resilient to coral bleaching events, than those that
have been heavily impacted by humans. In 2015/16 these islands were exposed to 16 weeks of water
temperatures high enough to cause mass bleaching, well in excess of exposures that have resulted in
catastrophic bleaching and permanent damage in many other reef systems.
After boarding our charter ship, Offshore Solution, in Papeete, Tahiti, we steamed two days north to
Flint Island where we surveyed fish, invertebrate, algal and coral biodiversity, coral growth, eDNA as
well as pelagic, mesophilic and deep ocean biodiversity using baited video cameras and deep-water
drop cameras. We also installed Aqualink oceanographic temperature buoys that will record and
transmit water temperatures and wave height via satellite, allowing better monitoring of the reefs.
Subsequently we repeated the same work programme at Vostock and Millennium Islands.
The islands were truly spectacular, both above and below the water. The islands are not fished, so the
density of fish and in particular higher predators is incredible – in fact, some of the highest biomasses
of fish ever recorded on Pacific reefs. On one single dive on Vostock, I saw more sharks than I have
previously seen in total, on around 250 previous tropical dives.
Top left: Fast growing Montipora coral
Top right: Diving on Vostock Island reef
Bottom left: Preparing rebreather units
Middle right: Blue finned Trevally, Caranx
melampygus
Bottom right: The pristine reefs of
Millennium Island

.

Although it was clear that the reefs had been significantly impacted by the 2015/16 warming event,
with die back of some coral species, the reefs were rapidly recovering with extensive coral regrowth
and fish biodiversity remained high. This contrasts strongly with other bleached reefs, in which once
bleaching has occurred, the reefs are often overgrown by algae, preventing coral recovery and severely
impacting the health and stability of the reef. The extensive data set collected now needs to be
analysed and compared with the 2009 data. In turn, this should help us understand why intact reefs are
more resilient to thermal challenges and better help our ability to preserve these vital ecosystems.
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Forecasting Coastal Evolution (ForCE) in the face
of a changing climate
Dr Mark Davidson (Associate Professor in Oceanography)
With the recent UN Climate Change COP26 conference, politicians and the general
public are becoming acutely focussed on the threat of climate change to our coastal
communities. Rising sea level and potentially more energetic and frequent storms are
placing increasing pressure on seaside communities and infrastructure in the form of
coastal erosion (figure 1) and flooding. Not surprisingly, the UK Environment Agency
have prioritised an assessment of the resilience of UK coastlines to climate-driven
‘coastal squeeze’. However, until now coastal managers have been lacking a skilful tool
capable of predicting the coastal response to the changing climate of waves and sea
level over the time-scale of climate change (decades).
Researchers in Plymouth’s Coastal Processes Research Group (CPRG) have taken on
the challenge of predicting the nature of coastal adaption to climate change. Their
solution takes the form of a computer model (called ForCE), which predicts the
evolution of the coastline caused by dynamic waves and sea level. This is not a new
concept in itself and many models of this kind exist. However, the CPRG model is
unique in the sense that it is not only able to provide predictions of the short-term
coastal change (several days), like the impact of a coming storm sequence; crucially
the model is stable and computationally efficient enough to extend these predictions
to several decades. The model uses a statistical representation of the wave climate
alongside forecasts of likely rates of sea level rise to predict coastal erosion.

FORECASTING COASTAL EVOLUTION
In figure 2, the ForCE model has been run for different climate change scenarios for Perranporth Beach (figure 1). The sea
level rise is shown on the right-hand axis and by the blue dotted line (1m/100years). Figure 2 shows the distance (m) that
the shoreline location will move horizontally landward (positive direction) or seaward (negative direction) over a 120 years
simulation. The first light grey time-series shows what might happen with no sea level rise. The main variability in this case
is due to seasonal and interannual variability in wave energy, with little long-term trend.
Conversely if we allow sea-level to rise in-line with climate predictions (blue dotted line), then there is a strong negative
trend in the shoreline time-series representing coastal erosion. Interestingly, this is ameliorated slightly by the presence of
coastal sand dunes which add sediment to the beach as the shoreline erodes. Notice also in Figure 2 how well the model
corresponds to actual measurements of the shoreline position, giving confidence in the model skill.
To illustrate the practical application of the model we might consider… How much sea level rise is required to destroy the
Watering Hole Beach Bar at Perranporth (figure 1) for example? Figure 3 explores this question, showing the evolution of
the beach profile that runs through and seaward of the Watering Hole. After 0.5 m of sea level rise the seating area outside
the beach bar has been completely eroded, rendering the bar likely to be flooded during each moderate storm event.
Estimates, predict that this sea level rise will be realised in the next 50-100 years.
If you are interested in this research and want to read more about it, the details of the model can be found in two key
papers published in the journal Coastal Engineering…
Davidson, M.A. (2021). Forecasting coastal evolution on time-scales of days to decades. Coastal Engineering, Vol. 168,
DOI: https://doi.org/10.1016/j.coastaleng.2021.103928

Figure 1: Coastal erosion threatening coastal infrastructure at
Perranporth, Cornwall, following a major storm. Note the erosion scarp
about 3m high in front of the Watering Hole Bar.

Figure 2. ForCE model predictions for shoreline change over
Figure 3. Evolution of the Watering Hole beach
climate change time-scales. Note that the sea level rise is given
profile in relation to different sea level rise scenarios.
on the secondary y-axis (right) and that the change in shoreline
Different colour lines represent sea level rise
position is on the left. Three scenarios are illustrated 1) No sea level
between 0 and 1.5 m. The location of the Watering
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rise, 2) Sea level rise without coastal sand dunes and 3) sea level
Hole is indicated by the arrow.
rise with sand dunes. Bathtub predictions represent what happens
with a fixed beach profile (no erosion).

8

STUDENT FIELD TRIPS
Isles of Scilly 2021

After extensive planning and no shortage of uncertainty, we finally managed to resume our in-person
residential field trips for our undergraduate marine science students. Due to restrictions we could not travel
overseas as usual. We expanded our annual Isles of Scilly field trip to include all students over a two-week
period in September 2021.
The island of St Martins, in the Isles of Scilly was a fantatsic location from which students were able to explore
the physical and ecological environments and their functioning from a stunning base camp. The weather was
very kind and I think most felt like they had travelled to a foreign shore!
The BSc Oceanography and Coastal Processes students explored both tidal currents in the deep waters offshore
of the archipelago, and assessed the impact the wave climate had on the island’s beaches. Both projects
involved using a suite of research-grade scientific equipment.
The BSc Ocean Exploration and Surveying students conducted a full 3D high-resolution topographic and
bathymetric survey project for a mock ‘Island Council’ using state-of-the-art boat-based echosounders and
drone-based sensors, with fantastic results in optimal conditons.
The BSc Ocean Science and Marine Conservation students conducted day and night surveys of the beach
and dune ecosystem from a range of sites throughout the island to understand the impact the physical
environment has on biological function and behaviour.
It was fantastic to get the students back into the field and learning through practical experience with
internationally leading scientists and technical specialists. A great time was had by all!
Dr Tim Scott, Associate Professor in Ocean Exploration
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