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Welcome to the Earth Sciences Newsletter from the
University of Plymouth. In this issue, we report on recent
events and research projects, introduce new members of
the team and give information about Earth Sciences at
Plymouth. We’ve had a very a busy year of research progress
and student success and we welcome the involvement and
support of our global community of former students and
friends. So if you would like to contribute in any way, please
let us know (email: earthsciences@plymouth.ac.uk). Follow us
on Twitter @EarthSciPlymUni.
The cover photo, taken by Dr Stephen Grimes, shows folded
Mylor Slate at Porthleven in Cornwall and was the winning
photo in the 2018 CRES Photo competition here at Plymouth.

Prof. Gregory Price
Head of Earth Sciences
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NEWS IN BRIEF:
Accolade for Plymouth micropalaeontologist
Professor Malcolm Hart, Emeritus Professor of Micropalaeontology, was presented with
the Brady Medal by the Micropalaeontological Society in November. Malcolm received
the medal, which is the Society’s highest accolade, from President Dr Jim Riding at
its recent annual meeting. In the citation, Professor Bill Austin from the University of
St Andrews recognised Malcolm’s publication record (250+ papers) and supervision of
students over many years. It was also noted that, as a founding member of the Society
(in 1970), Malcolm had served as its first Treasurer, as well as being Chairman, Journal
Editor and Special Publications Editor, and holding several other roles.

Jodie Fisher shortlisted for National Award
Dr Jodie Fisher, Earth Sciences technician, was among the finalists in the WISE
(Women Into Science and Engineering) Awards 2018. She was shortlisted for the
WISE Technician Award, sponsored by the Royal Air Force, in recognition of her
efforts to support others wanting to succeed in Science, Technology, Engineering, and
Mathematics (STEM). Unfortunately, Jodie didn’t win the award but had an excellent
time in London at the ceremony in November, getting to meet lots of other amazing
female scientists and HRH The Princess Royal. Well done Jodie!

Arjan gets national press coverage for new research
Dr Arjan Dijkstra’s new research on the location of the ancient plate boundary
between Armorica and Avalonia gained national attention in September. Arjan, working
with former MGeol student Callum Hatch, sampled igneous rocks from across the
SW Peninsula for geochemical analysis. Differences in key elements demonstrates that
some intrusions show affinity with Armorica (to the south) and others to Avalonia
(to the north). Their results show that this boundary cuts through Devon, whereas
previously the boundary was placed in the English Channel, redrawing the ancient
maps and providing a fascinating insight into the geological history of the UK.
(See the article in the Independant here)

Busy times for Iain Stewart
Although Prof. Iain Stewart might not be on the telly as much recently, 2018
has been a busy year for him. June 2018 saw Iain being awarded funds to create a
UNESCO Chair in Geoscience and Society based at the University. While in July Iain
was awarded the GSA’s President’s Medal by outgoing President Isabel Montañez, in
recognition of his outstanding and sustained efforts in communicating and promoting
the geosciences to the international public and scientific community.

Girls into Geoscience wins national award
In June, Girls into Geoscience won the Geological Society’s R H Worth Award
for 2018, which is presented in recognition of achievements in outreach, public
engagement and/or education. Girls into Geoscience was launched by Dr Sarah
Boulton and Dr Jodie Fisher in 2014 to encourage female uptake to geology courses.
Since then, more than 250 students have attended the annual 2 day event held in July.

GeoCareers 2018
The annual GeoCareers Fair took place in the Roland
Levinsky Building on February 28th 2018. The fair has been
running for 14 years as an Earth Sciences careers and
employability awareness event organised by Martin Stokes
and Tamsin Page with support on the day from Clare Hannah
and student helpers. Twenty-five companies and professional
organisations attended the fair, with representation from
a broad range of Earth and Environmental industries. The
Geological Society (SW Regional Group) continued to
sponsor the event.
Many of the company representatives were University of
Plymouth SoGEES graduates. Companies included Aecom,
Landmark, Network Rail, Sibelco and a whole host of other
local and regional small to medium ‘geo-environmental’
organisations. The event began with a series of careers and
employability lectures to stage 1 and 2 students. Physical
Geography and Geology graduate Steffan Kitchen from
Network Rail gave a specialist lecture to the GEOL3010
Engineering Geology students on railway site investigation,
one of the key infrastructure developments currently taking
place in the UK. The careers fair ended with a Sustainable
Earth Institute external speaker event, a talk on UK nuclear
energy by Natalyn Ala. Despite coinciding with a UKwide snowstorm, the event was a great success with many
students gaining employment and placements with the
attending companies and organisations. The 2019 event will
take place on Wednesday 27th February, 13.30-1600 hrs
on the ground floor of the Roland Levinsky Building, and
attendance by all interested parties is welcomed.

Meet Zoe Mildon - our new lecturer
My name is Dr Zoe Mildon and I am a new (ish) lecturer in Earth
Sciences at Plymouth, having been here since January 2018. Before
coming to Plymouth, I did my PhD at University College London and
I studied at Cambridge University for my undergraduate and Master’s.
I am interested in how faults generate earthquakes and how past
earthquakes may influence the locations of future ones. Most of my
research so far has concentrated in the central Italian Apennines, in
the regions of Umbria and Abruzzo. This includes the areas affected
by the 2009 L’Aquila earthquake (famous for six scientists being
convicted and later acquitted of manslaughter) and the 2016 Amatrice earthquake sequence. These earthquakes
caused the deaths of approximately 300 people. My research is a combination of fieldwork and computer-based
modelling. Through doing fieldwork in central Italy, I can map the location and geometry of bedrock fault scarps,
where coseismic movement during earthquakes offset the hillsides and measure the slip rates of individual faults. I
then use this data, along with information about the dates and sizes of historical earthquakes, to model static stress
changes (so-called Coulomb stress) over centuries. Coulomb stress is the change in stress in the crust surrounding a
fault that generates an earthquake – some areas around a fault will experience an increase in stress. These increases
in stress are thought to trigger other earthquakes to occur in the future.
As well as working in Italy, I have studied earthquakes in Iceland and Japan. During my Master’s project, I looked at
microseismicity in Krafla volcanic caldera in Iceland. As part of this project, I spent two weeks helping to deploy and
maintain a network on seismometers throughout the north-east of Iceland. During my PhD, I spent four months in
Sendai, Japan, on a JSPS Fellowship working with Prof. Shinji Toda on developing a new methodology in Coulomb
stress transfer. While I was in Japan, there was a major earthquake in Kumamoto (Kyushu island, south Japan) and I
helped with the surveying of the earthquake ruptures.
I teach on modules for first and third year students and have been on several teaching fieldtrips since the beginning
of the year. I have got involved with Girls into Geoscience and I’m looking forward to speaking at the 2019 event.
With a visiting researcher from the School of Biological and Marine Science, I’ve set up a 500 Women Scientists Pod
– this is a grassroots organisation that aims to make science open, accessible and inclusive for all.

Measuring the geometry of a limestone
normal fault scarp in central Italy

Surveying right-lateral surface ruptures from the Kumamoto
earthquake in May 2016

GRANT SUCCESSES:
A NERC grant for researching palaeoclimate
during dinosaur extinction times

Fossilised peat with the layer
containing the K-Pg boundary clay.

Palaeogeography of North America at
the K-Pg boundary. The locations of the
proposed sampling sites are shown.

Co-investigators Professor Gregory Price and Dr Sabine Lengger
from the School of Geography, Earth and Environmental Sciences
have been awarded funding from NERC to reconstruct the climate
of the Earth before and after the impact of the Chicxulub bolide
that ended the Cretaceous ca. 66 Million years ago. This is a
collaboration with Drs Rhodri Jerrett & Bart Van Dongen at the
University of Manchester, and the total value of the awarded NERC
grant is £582,024, with £120,087 coming to Plymouth.
During the project, an interdisciplinary collaboration between
Geologists and Chemists, we will use chemicals of bacteria that
are preserved in fossilised peat, and whose distribution depends on
the air temperature at the time – a so-called palaeothermometer.
These chemicals will be analysed using the highly developed
analytical tools at Plymouth. We have identified 10 coal-bearing
sedimentary successions in North America that demonstrably
represent the coeval accumulation of peat, by the occurrence within
each of the coals of the Ir-anomaly, that was deposited geologically
instantaneously via air-fall after the Chicxulub bolide impact at the
K-Pg (Cretaceous-Palaeogene) boundary. Our research will also
provide precise dating measurements, and we intend to reconstruct
concentrations of CO2 in the atmosphere. The results will provide a
high-resolution (time, geographical) record of this period, and allow
us to determine which stressors affected the vulnerable population
of large reptiles on Earth to the point of extinction.

Trio of awards enable earth scientists to pursue research projects overseas
In March 2018, three geologists from the University of Plymouth received funding from the Geological Society of London
to pursue research overseas. Associate Professor in Active and Neotectonics Dr Sarah Boulton, Lecturer in Earth
Sciences Dr Zoë Mildon and PhD student Josh Jones received awards as part of the Society Research Funds programme.
Dr Boulton was awarded £1,000 for a project which will explore the role of lithology on catchment average
erosion rates in the Gediz Graben, western Turkey. The funding will allow her to build upon and extend the work
of former PhD student, Dr Emiko Kent, who showed that in this region the landscape is still responding to an
increase in the rate of motion along extensional normal faults around 750,000 years ago.
Dr Mildon was awarded £1,220 from the Society’s Mike Coward Fund for a week of fieldwork in the central Italian
Apennines to study the active tectonics of the region. In this region, normal faults with the potential to generate
damaging earthquakes are exposed at the surface as limestone fault scarps. By measuring the offset of these scarps,
the slip rate on the individual faults can be calculated, which is useful for seismic hazard assessment because the
faster a fault slips, the more frequently earthquakes will occur.
Josh, who has just started the 2nd year of his PhD, received £1,100 to investigate the spatial distributions and
susceptibility of coseismic landslides in the Langtang Valley, Nepal. He is aiming to quantify how glacial processes
influence the geometries and distributions of coseismic landslides, with a view to developing a high-resolution
landslide susceptibility map of Langtang Valley. See overleaf for a report on this exciting research fieldtrip.

Awards for Jesse Zondervan projects overseas
Jesse, another 2nd year PhD student has received three awards to support his PhD research that uses experimental
luminescence dating of Quaternary river terraces to investigate fluvial development and river incision in the High
Atlas Mountains, Morocco. He has received £1000 from the British Society for Geomorphology, £1000 from the
Quaternary Research Association, and £1000 from the Geological Remote Sensing Group to enable him to spend
extra time at Riseo in Denmark and collect additional samples for his PhD research project.

Josh Jones – Fieldwork in Langtang Valley, Nepal
Early in 2018 I obtained a Geological Society Research Grant to investigate landslide
susceptibility in Langtang Valley, Nepal. This article describes the field-based elements
of this project which were undertaken in October 2018 with help from recent
Plymouth MGeol graduate, Timothy Webster.
The main objective of the fieldwork was to map the locations, typology and
morphology of differently triggered landslides across the valley. We also aimed to
record variations in lithology, geomorphology and foliation/faulting to see how these
factors might be influencing landslide occurrence. These data would then be statistically
correlated to develop a landslide susceptibility map of the valley. This region was
severely impacted by the 2015 Gorkha earthquake, with an estimated 350 people
killed by coseismic landslides. As such, a new landslide susceptibility map should allow
for improved landslide hazard mitigation and management of this highly at-risk region.
The first challenge of the trip was simply getting from Kathmandu to the entrance of
Langtang Valley. This involved an 11-hour local bus journey along the most terrifying
roads I have ever experienced! The roads were largely single-lane loose-earth tracks,
with windy hairpin bends, no barriers between you and the several thousand metres
drop to the valley floor, and massive lorries. Thankfully, despite this great peril, we
made it unscathed to the town of Syraprubesi at the entrance to the Valley.

The local bus and the road
between Kathmandu and
Syraprubesi

The first three days of the fieldwork were spent trekking from Syraprubesi to the
town of Kyanjin Gompa, mapping landslides on the northern side of the valley as we
hiked. The next three days were spent mapping the area surrounding Kyanjin Gompa,
including the nearby peaks of Kyanjin Ri and Tsergo Ri, which saw us reach personalbest elevations of 4987m! The landscape of this area was simply stunning, and
landslides were extremely pervasive. Our final three days were spent trekking back
to Syraprubesi, this time mapping the south side of the valley. To fully map a landslide
we would record its location using a handheld GPS, measure its size using a TruPulse
laser ranger finder, do a geomorphological sketch of the hillslope, record the lithology
of the debris/back scar, measure any visible foliations, faults or intrusions, and record
any other interesting observations. Whilst doing this we got multiple opportunities
to talk to different people about our work, which was a great opportunity for some
impromptu science communication!

The location of Langtang Valley,
including the main towns that we
trekked between during the trip.

Tim doing some impromptu science communication
next to the debris fan of a large landslide.

A view of Langtang Lirung peak (7200 m) with
multiple landslides and alluvial fans in the foreground.

One of the most poignant moments of the trip was when we were mapping the devastating Langtang rockfall/
avalanche. This event was the single most deadly landslide triggered by the 2015 earthquake. It completely buried
the village of Langtang, killing over 300 people including several close friends of our guide, Ngima. As well as losing
many of his friends in the avalanche, Ngima lost his father and sister to the earthquake, and was himself trapped in
the valley with no access to supplies for several days. Hearing his account was harrowing, and reminded us that as
scientists we cannot allow ourselves to become detached from the human elements of the things we study. Speaking
to Ngima and other locals really highlighted the terrible human consequences of natural hazards, and has given me
fresh motivation for my project.
The summit of Tsergo Ri (4987 m)
with Tim and Ngima.

Overall, we managed to map 185 landslides, define four main lithological
units and measure 169 foliations and faults. Whilst the data analyses are
still ongoing, the preliminary findings of the fieldwork are:
That 83% of the mapped landslides are coseismic rockfalls, with the
remainder being monsoon-triggered slumps and rotational slides.

The back scar and debris fan of the
devastating Langtang Avalanche.

Large parts of the valley are composed of massive ancient debris fans,
suggesting that this region has seen significant landsliding in the past.
The lithology of the valley shows an eastward increase in metamorphic grade, with pervasive leucogranite dykes
and sills between the Langtang Avalanche and Kyanjin Gompa.
The foliation of the bedrock is predominantly dipping eastward, whilst most of the faults are lower angle thrusts
dipping westward.
The next step of this project will be to correlate the landslide data with the geological data, as well as other
remotely sourced data on the morphology of the valley, to develop statistical susceptibility and hazard maps of this
region. This will improve our understanding of how landslides in this region are controlled, and produce a useful
resource that can be used by local people and hazard assessors to better manage landslide hazard in the future.

Flux
Flux is an annual business competition for students at the University of Plymouth organised by the careers and
employability service, which is open to all students in the Faculty of Science and Engineering interested in a STEM
subject. This year a team of third year Earth Sciences students entered and came 2nd place!
Lilli Day, one of the team members, says “I was part of a team of six geologists. The FLUX competition this year was
all about finding ways to reduce plastic waste and prevent it from reaching and polluting the oceans. Our idea was
[to focus on] reusable tampon applicators and how we could promote their use, as well as developing ways in which
to improve a machine used for reducing plastic litter on beaches. We were competing against 14 other teams from
all STEM degrees here at Plymouth, and coming 2nd place against other teams that specialise in marine sciences
and engineering, boosted our confidence even more. We had three hours to prepare our product and a pitch, and
during this time we had opportunities to talk to a range of specialists from BABCOCK and to ask them questions.
These professionals were later our judges, and coming 2nd allowed us to stand out and help with networking after
the event. As a result one of my teammates has secured two weeks of shadowing experience with one of the
professionals. Taking part in FLUX was a valuable experience for me; it allowed me to use my team-working skills
and develop my ability to speak publicly. It has given me a lot more confidence, especially when it comes to applying
for jobs and going out into the graduate world. I would thoroughly recommend geology students to take part, even
if the thought terrifies them - I am so glad I did it, because the whole event has been so rewarding and really helped
me develop as a person.”

This year’s Earth Sciences
Flux team from left to right:
Sophie Diver (Geology);
Harry Jenkins (Geology);
Emma Cieslak-Jones
(Geology with Ocean Science);
Lilli Day (Geology);
Charlotte Greenall (MGeol);
Tom O’Hagan (Geology).

Upcoming Earth Science Research Seminars (1-2pm Sherwell Upper)
30/01/2019 Dr Georgina Bennett (UEA)			

Mountain basin sediment and hazard cascades

06/02/2019 Dr Matt Telfer (University of Plymouth)		

Methane Ice Dunes on Pluto (Joint Geol-Geog Seminar)

08/02/2019 Dr Sev Kender (University of Exeter)		

The polar oceans and changes in atmospheric CO2

13/02/2019 Dr Ian Watkinson (Royal Holloway)

Landslides associated with the 28th Sep 2018
Palu earthquake, Indonesia

20/02/2019 Prof. Chris Greenwell (Durham University)

Chemistry between the Sheets: Exploring the
Geochemistry-Biochemistry Interface

06/03/2019 Wycliff Tupiti (University of Plymouth)

Geochemistry of critical metals in deep-sea nodules
from the central equatorial Pacific Ocean

13/03/2019 Kilian Eichenseer (University of Plymouth)

Environmental drivers of marine skeletal mineralogy

13/03/2019 Francesca Prando (University of Plymouth)

Deformation under the microscope. The record of
ductile-brittle transition in shear zone in a nuclear
waste repository (Olkiluoto Island, Finland)

Students Attend Pro-Geo 2018
Pro-Geo is a one day continuing professional development conference organised
by the SW Regional Group of the Geological Society of London (the accrediting
and professional body for Earth Scientists in the UK) held just outside of Exeter.
This year the theme of the day was aligned with the Geological Society’s ‘Year of
Resources’, resulting in talks spanning a wide range of subjects from recycling of
aggregates, through to sustainable mining. This year six final year students and two
staff members from Plymouth attended the conference.
The day kicked off with Paul Nichols (Gilpin) who gave a fascinating talk on recycled aggregates. It was a real eye
opener to find out how much waste material is generated when bridges and buildings are taken down and how
much of this material can be responsibly recycled and reused (>90%). The following morning talk was from Cara
Callingham (Coal Authority), who gave an overview of the Wheal Jane Mine Water Treatment works.
After coffee, Lucy Crane (Cornish Lithium) gave an enjoyable and insightful talk on lithium use and extraction. Much
lithium around the world is extracted from brines and the hope is that the ground water in Cornwall will provide
a viable source of lithium for future extraction. Interestingly, this process could be self-sustaining owing to the
geothermal energy that could be generated at the same time.
Dr Stefan Kapusinak rounded off the morning session by talking about underwater mining and mineral exploration.
An overview of technological advances in mining machinery was followed by a focus on the VAMOS project (Viable
Alternative Mine Operating System), an EU-funded project to investigate the exploitation and rehabilitation of
underexplored
mineral
deposits.
After lunch, Rod Smith (John Grimes
Partnership) presented on Structure
from Motion (SfM) and GIS digital
‘resources’. The final talk of the day was
a special keynote given by Prof. Karen
Hudson-Edwards (University of Exeter)
who spoke about sustainability in mining.
The students greatly benefited from
attending this event through the ability
to network with a range of industry
professionals from the region. Much
advice was sought and knowledge was
gained not just through watching the
talks. A great day was had by all!

Pyrenees fieldtrip, 2018
The Pyrenees fieldtrip at the beginning of the second
year builds the students’ knowledge and confidence in
sedimentology, metamorphism and independent mapping in
the stunning locations of Ainsa and Besurta.

New PhD student in Earth Sciences: Marta Grabowska
Marta Grabowska is a new PhD student studying the Oman ophiolite
under the supervision of Dr Michelle Harris. Here she tells us about her
background and experience.
“I did my Bachelor’s and Master’s degrees at the Adam Mickiewicz University
in Poznan, Poland. My Bachelor’s thesis involved the study of the occurrence
of blueschist facies amphiboles in the Kaczawa Mountains, SW Poland, and
their implications on the tectonic evolution of the north-eastern margin
of the Variscan belt. During my Master’s thesis project I investigated the
characteristics of the ore mineralization related to the Zechstein (Upper Permian) Kupferschiefer copper-silver
deposits of south-western Poland. I was the Secretary of our local Student Geological Research Group in 2015/2016
and I co-organized field trips to the Baikal Lake (with funding from the Poland-Russia Friendship Fund), Romanian
Carpathians, South-Western Poland and the Uralian Mountains (a joint trip with Wroclaw University geology
students). I also participated in a number of external workshops and courses. Having graduated, I went on a 3-month
internship in KGHM Polska Miedz S.A., a copper and silver mining company, where my duties included underground
documentation of the ore resources, interpretation of the mining data and modelling of the ore body.
After being accepted for the PhD project at the University of Plymouth, supervised by Dr Michelle Harris, Prof.
Damon Teagle and Prof. Antony Morris, I participated in Oman Drilling Project Leg 3 Core Description onboard RV
Chikyu. As a part of the Alteration Team, I documented the characteristics of the veins present in the Lower Crustal
gabbros, Crust – Mantle Transition Zone, and in the Mantle Section, which I later presented before all the scientific
party at the concluding science meeting. During this campaign I learnt the specifics of the intense shipboard core
description process from the world’s best scientists and it was an amazing introduction to my PhD project.
In the following three years I will conduct a research
project that will study the characteristics of the lower
crustal hydrothermal circulation in terms of its extent,
magnitude, chemistry and implications for the models of
the accretion of the oceanic crust, with Oman ophiolite
as an analogue for the fast-spreading lithosphere.
In my free time I enjoy long-distance running and
mountain running. One of my biggest achievements is the
2nd place in my age category at the Maraton Karkonoski,
a mountain ultramarathon in Poland with a distance of
52 km and a total elevation gain of over 2500 metres.”

The Alteration team during Oman Drilling Project
Leg 3 of the onboard core description.

Myself, Frieder Klein (WHOI) and Atsushi Okamoto (Tohoku University) during the core description.

New PhD student in Earth Sciences: Symeon Makris
My name is Symeon Makris and I have started as a new PhD student in October 2018. I am working with Dr Irene
Manzella and Dr Paul Cole on the project: ‘‘Propagation of Volcanic and Non-Volcanic Landslides: A Combined Field,
Experimental and Numerical Approach’’.
For this new project, we will be studying landslides, and more specifically their mobility and particularly long
runouts. We will be looking to evaluate the differences in material, mechanics and mobility between volcanic and
non-volcanic landslides. Such events generate catastrophic mass flows and understanding their propagation and
emplacement is a vital issue that has not been yet fully resolved. Progress will aid the management of hazards for
many communities as well as contribute to the fundamental understanding of these mass flow events. For this
research we will perform lab experiments of granular flows, with which Dr
Manzella has extensive experience. We will also compare the results of these
analogue experiments to case studies of real landslides from both volcanic
and non-volcanic environments. Finally, numerical models will be employed to
incorporate the parameters and attempt to simulate landslides.
Previously, I studied at the University of Edinburgh for five years, obtaining an
MEarthSci degree in Geology and Physical Geography. During this time I focused
on geomorphology, working with the Land Surface Dynamics research group
for my main projects. My undergraduate dissertation project examined the
morphology and geometry of fluvial channels on Mount Olympus, in Greece,
with the aim of offering evidence for the orogeny of the freestanding massif.
For my master’s thesis I was involved with ongoing research on the Pyrenean
orogeny and the evolution of the related foreland basins. My focus was on
basin geomorphology and the basin fill of the Aquitaine (northern) foreland
basin. I explored the sedimentology of the deposits and the behaviour of the
modern sediment routing system to evaluate how sediment characteristics
represent the state of the evolution in foreland basins.

Symeon sieving sediments in
a river in the Pyrenees

View of Mount Olympus, Greece

Geology Graduates celebrate
with Dr Sarah Boulton on a
rather blustery Plymouth Hoe

Joshua McDonald
BSc (Hons) Geology

2018 Earth Sciences
Graduation Ceremony

Geology Graduate and ‘Engineering Geology’ prize winner Samuel Hinton pictured with
Dr Sarah Boulton, Alan White from Red Rock Geo (Sponsor) and Prof. Mark Anderson

BSc (Hons) Geology
BSc (Hons) Applied Geology
BSc (Hons) Geology with Foundation Year
BSc (Hons) Physical Geography and Geology
BSc (Hons) Geology with Ocean Science
MGeol (Hons) Geology
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