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Welcome to the 8th issue of our annual newsletter. We hope you enjoy it. We report recent events, details of forthcoming research projects and information about
the Earth Sciences. 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. To help us keep our database of email addresses up to date, please send an email to sally.greenwood@plymouth.ac.uk
or Martin Stokes and we will add you to our list. Please keep in touch - we look forward to hearing from you all. Please follow us on Twitter @EarthSciPlymUni. We'll be tweeting about upcoming events, campus developments, fieldwork and research.

REF2014 success the Earth Sciences
The results of the national Research Excellence Framework (REF2014) exercise have confirmed that the Earth Sciences at the Plymouth is an international centre of excellence for research outputs, impact and environment.
Earth Systems and Environmental Sciences, which includes marine, environmental chemistry and geology, was the
University’s highest-rated submission. 15% of our publications submitted for assessment were deemed to be world
-leading and belong in the top bracket. It is very pleasing that such a large fraction of its publications are of the
highest ‘internationally leading’ quality, as this clearly demonstrates the world class quality of our research. Since
2008 we have been able to capitalise on our previous RAE successes, attract substantial new investment both internally and externally, broaden our research portfolio and enhance the amount of our research that is of world
leading quality. Being part of the University’s highest-rated submission is a good place to be as we and the University digest the results and consider the next steps in terms of delivering internationally recognised, innovative and
broad ranging interdisciplinary Earth Science research.

Earth Sciences Staff
Current
PhD students
Saleh Alenezi
Giulia Alessandrini
Mohammed Chaanda
Alex Dawson
Chinwendu Elenwa
Israel Etobro
William Foster
Hazel Gibson
Waleed Hamed
Johanna Ickert
Emiko Kent
Lara Mani
Christian Marien
Matthew Meyer
Ahmed Omer
Amadu Tukur
Madeleine Vickers

Congratulations to
Hayley Manners,

Dr Mark Anderson

Dr Uwe Balthasar

Dr Sarah Boulton

Senior Lecturer in Structural
Geology, Head of School

Lecturer in Palaeontology

Lecturer in Remote Sensing
in Geodynamics

Dr Paul Cole

Dr Chiara Consolaro

Dr Silvia Danise

Lecturer in Geohazards

Earth Science Technician

Research Fellow

Mike Whitworth, and
Nikita Jacobsen who
completed their PhDs
in 2014

Dr Arjan Dijkstra

Dr Jodie Fisher

Dr Meriel Fitzpatrick

Lecturer in Igneous Petrology

Earth Sciences Technician

Lecturer in Earth Sciences

Sally Greenwood

Dr Stephen Grimes

Rob Hall

Prof. Malcolm Hart

Earth Sciences Secretary

Reader in Stable Isotope Geochemistry

Earth Sciences Technician

Emeritus Professor
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Earth Sciences Staff

Ian King

Dr Luca Menegon

Dr Andrew Merritt

Scientific Research Officer

Geology Technician

Lecturer in Structural Geology
and Tectonics

Lecturer in Engineering
Geology

Prof. Tony Morris

Dr Kevin Page

Prof. Gregory Price

Dr Chris Smart

Associate Head of School

Lecturer in Geology

Professor of Earth Sciences

Senior Lecturer in
Palaeontology

Dr Helen Hughes

Prof. Iain Stewart

Dr Martin Stokes

Dr Graeme Taylor

Dr Justin VandeVelde

Professor of Geoscience Communication

Senior Lecturer in Geological
Sciences

Senior Lecturer in Geophysics

Research Fellow

Dr Gustavo Viegas

Dr Debbie Wall-Palmer

Dr Matthew Watkinson

Dr Colin Wilkins

PDRA

Leverhulme PDRA

Senior Lecturer in Petroleum
Geology

Lecturer in Economic
Geology

Research Seminar Programme Winter 2014
1st October Prof. Iain Stewart (Plymouth University) Between a rock and a hard place:
communicating contested geoscience

19th November CRES CONFERENCE Keynote
speaker: Dr Joe Michalski (Natural History
Museum) Supervolcanoes on Mars

8th October Dr Caroline Graham (British Geological Survey) Geological disposal of radioactive waste: understanding fluid flow on
long timescales

26th November Dr Fausto Ferraccioli (British
Antarctic Survey) The origin of Ghost Mountains in central East Antarctica: an open or a
shut case?

15th October Prof. Bill McGuire (University
College London) Waking the giant: how a
changing climate triggers earthquakes, tsunamis and volcanoes

10th December Mr Israel Etobro (Plymouth
University) Inversion-related structures in the
Benin Basin (offshore), West African Margin
(WAM)? Implications for Geodynamics of the
equatorial Atlantic

5th November Dr Uwe Balthasar (Plymouth
University) Biomineralisation and the coevolution of life and the planet
12th November Dr Aude Gebelin (Plymouth
University) Meteoric fluids: a link between
deep Earth and surface processes

17th December Dr Alison Raby (Plymouth
University) Tsunami! Modelling and field observations

Retirements and Pastures New
This year saw John Abraham (Cartographer); Dr Mike Cassidy (NERC PDRA); Richard Twitchett (Professor
in Geology); Dr Carolina Pagli (Lecturer in Earth Sciences ) and Christie Teece (Earth Sciences Technician )
all either retire or move on from Plymouth. We wish them all well in their new endeavours.
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GeoCareers 2014

The GeoCareers Fair 2014, was once again a
huge success providing opportunities for
prospective geologists, geotechnical engineers, designers, planners, consultants, and
technical specialists within industry and academia. Placements and employability advise
was also available providing careers information and guidance to students and graduates. We thanks our list of exhibitors that
included: Arup; Atkins Global; BTS; Cardiff
University; Plymouth City Museum; Chartered Institution of Waste Management;
CH2M HILL; Geotechnical Engineering; Halliburton; Hydrock; Jacobs Engineering;
Neftex; Plymouth University Careers; Portsmouth University; Robertson SRK and The
Geological Society.
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Understanding the fossil record of microscopic sea
elephants
Discovering key ecological, taxonomical and palaeontological
characteristics of a rarely encountered group of planktonic
gastropods, the shelled heteropods, is the aim of a new Leverhulme Trust funded project in the Centre for Research in
Earth Sciences. The project, which began in May 2014 and
will run for three years, is being led by Dr Christopher Smart
and Dr Richard Kirby, with Dr Deborah Wall-Palmer as a postdoctoral research fellow. The study aims to investigate fundamental aspects of living shelled heteropods, which are
currently thought to be threatened by global changes, and to
apply the findings to the fossil record. The project involves
collaborating with a number of specialists and institutions
both in Plymouth and internationally, and it will use a varie-

The distinctive species Atlanta turriculata. Larval specimens c and d are from
the Maldives, in the Indian Ocean around the time of the Last Glacial Maximum. Atlanta turriculata is still living in Indian Ocean today. However, adult
specimens a and b are from the Lesser Antilles, also around the time of the
Last Glacial Maximum. There are currently no records of Atlanta turriculata
living within the present day Atlantic Ocean.

heteropods feed using their long, trunk-like proboscis, which
has led to the charismatic common name ‘sea elephant’.
Owing to their strange appearance and specialised eyes,
shelled heteropods were once thought to be a link between
fish and cephalopods, but they have since been correctly
recognised as gastropods.
Recent research into the abundances of heteropod shells
through Quaternary sediments suggests that they are an important constituent of the ocean zooplankton (Wall-Palmer
et al., 2015) and sensitive to environmental changes. However, we currently know very little about the shelled heteropods, which makes it difficult to understand how they will be
affected by current and future global changes. Such change
is predicted to have a significant negative effect on a similar
group of planktonic gastropods, the shelled pteropods
(thecosomes, sea butterflies). Consequently, there are concerns that the shelled heteropods may become extinct before they have even been fully ‘discovered’. If we fail to
understand the ecology and taxonomy of shelled heteropods
before they disappear, we will be unable to interpret their
rich fossil record.
Several months into the project, we are already revealing
exciting information about the shelled heteropods. The collation of published data, coupled with analysis of collections
at the National Museum Cardiff, Plymouth Marine Laboratory
and Naturalis, Leiden has extended the known geographical
ranges and environmental requirements of several species.
The research has also resulted in training and new collaborations, as well as the organisation of an international meeting
dedicated to planktonic gastropods, which will take place at
the Natural History Museum, London on 1st April 2015 in association with the Malacologcial Society of London. This

ty of multidisciplinary
methods, including
molecular techniques,
geochemical analysis,
scanning electron microscopy and morphometrics.
The shelled heteropods
(Pterotracheoidea, Atlantidae) are a family
of microscopic (<10
mm) gastropods that
spend their entire lives Problematic shell morphology in adult shelled heteropods. Clear differences in the ornamentation of the central, larval part of the
in the surface of the
shell in a) Atlanta helicinoidea and b) Atlanta selvagensis, both from the Lesser Antilles, makes species identification relatively
simple. However, there are often variations in shell morphology within one species, making identification more problematic. Speciocean as plankton.
mens c and d are both Protatlanta souleyeti from the Lesser Antilles, the only species within the genus Protatlanta. However, the
They are extremely
shells have different morphology, with striations on the central whorls of c and no ornamentation on the central whorls of d. Mowell adapted for a
lecular analysis will help us to verify whether variations in morphology such as this actually indicate more than one species. Scale
bars represent 200 µm.
planktonic existence,
with highly specialised
meeting will be free to attend and we welcome anyone ineyes, a foot adapted for swimming and fine, specially shaped
terested to come along. Details of the meeting can be found
aragonitic shells, into which they can fully retract. Shelled
on the MSL website.
Wall-Palmer, D., Smart, C.W., Hart, M.B., Leng, M.L., Conversi, A.,
Borghini, M., Manini, E. and Aliani, S. 2015. Late Pleistocene pteropods, heteropods and planktonic foraminifera from the Caribbean
Sea, Mediterranean Sea and Indian Ocean. Micropaleontology, In
press.
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Phanerozoic evolution of aragonite and calcite
Dr Uwe Balthasar is a new Lecturer in Palaeontology
at the School of Geography, Earth and Environment.
After a Masters degree at the University of Marburg
in Germany in 2001 on agglutinating Carboniferous
foraminifera Uwe moved to Cambridge for a PhD on
the Burgess Shale-type fauna of the Early Cambrian
Mural Formation of the Canadian Rocky Mountains.
As so often with PhD projects it developed a life of
its own after the first field season revealed that the
original project plan would not work out due to insufficient exceptionally preserved fossils.

composition in brachiopods. From Sweden Uwe then
moved south to Glasgow on a fellowship by the
Volkswagen Foundation to increasingly work on
questions relating to the evolution of CaCO3 composition of marine calcifiers in the context of ocean
chemistry.
Uwe has a broad interdisciplinary view of palaeontology as is evident from the range of topics he
published on such as the role of greenschist metamorphism in the preservation of Burgess-Shale-type
fossils, or the role of temperature in forming CaCO3
minerals in Phanerozoic oceans. Since a year as an
exchange student at the University of Saskatchewan
in 1996/97, Uwe has a special affinity to Canada
where he carried out many field campaigns. Only a
week before arriving at Plymouth he returned from
his most recent field season in the Canadian Rockies
where he learned that you cannot outrun grizzly
bears
(https://www.facebook.com/video.php?
v=923242024371316).

Uwe in his PhD field area in Jasper National Park
Following his fascination for scanning electron microscopes, Uwe started to focus on micron-scale
fossil preservation and the shell microstructure of
brachiopods. After a brief postdoc at Cambridge
during which Uwe worked on limestone-hosted Ediacaran fossils from Siberia, he took up a fellowship of
CaCO3 polymorphs formed in the laboratory

Aragonite and diagenetic calcite from Silurian brachiopods
the Swedish Research council and moved to Uppsala
University working on questions of evolution of shell
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The possible distribution of inorganic CaCO3
minerals through the Phanerozoic in percent of Aragonite.

Brief News
A team of PU including Luca Menegon from SoGEES,
Prof Neil James from the Marine School and the staff
at the Electron Microscopy Centre opened a collaboration with Rolls-Royce to perform EBSD analysis on
Zircaloy. After a pilot study conducted by the team in
Spring 2014 Rolls-Royce has committed for £40K until
April 2015, with the intention of extending the commitment after that date in the future.
Luca Menegon has received
£7.5k from the NERC IMF facility for a project “Water in nominally anhydrous minerals
(NAMs): Implications for the
strength and rheology of the
continental lower crust”.
Tony Morris has been awarded a NERC Standard
Grant, (£36k) entitled “Rotation of the Philippine
Sea Plate (IODP Expedition 351)”
At the Molluscan Forum held in the Natural History
Museum, in November London Will Foster won the
Oxford Press Malacological Award for best oral
presentation for his talk entitled Palaeoecology of
mollusc communities in the wake of the Late Permian
mass extinction
The winner of the CRES geology photo competition
was Paul Cole for his photo of the Soufriere Hills,
Montserrat.

Over 2014 we were delighted to receive a number of
visitors including Hans Jørgen Kjøll from the Norwegian University of Technology and Science
(Trondheim, Norway) working on a project with
Luca; Dávid Bajnai from Eötvös University Budapest,
working on Valanginian stable isotopes with Greg and
Fatima-Zahra Ait-Itto (from the Dept. of Earth Sciences, University of Cadi Ayyad, Marrakech) working with
Greg on stable isotopes of the Early Jurassic of Morocco.
Silvia Danise and Gregory Price were awarded in
2014 a new EC Horizon
2020 grant (€282k
held and coordinated
by PU) under the Marie Skłodowska-Curie
IO Fellowship scheme
(with Silvia as Fellow)
entitled “Marine Ecosystem Stability and Turnover”
Christopher Smart, Richard Kirby and Debbie WallPalmer were awarded a Leverhulme Trust Research
Grant on Shelled heteropods: morphology, molecular
taxonomy and global
distributions
(£164,585 over 3
years).

Undergraduate Prizes 2014
Congratulations to the following and a thank you to our prize sponsors.
The Professor & Mrs Peter Fookes for the best performance on BSc Physical Geography & Geology:
Jordan Wilson and Ellis Timms
Geological Society SW Regional Group Prize for the best overall performance in Stage 3 on all the Earth Science
Degree Schemes: Samuel Bolton
Mineralogical Society Prize for the best performance in Stage 2 Mineralogy: Bill Jeffery
Palaeontological Association Undergraduate Prize for the best performance in Stage 2 Palaeontology:
Bill Jeffery
PDF Ltd Geology Prize for the best overall performance in Stage 3 Project in Earth Sciences Degree Schemes:
Rory Anderson
University Bookseller Prize for the best final Year MGeol Performance: Arran Murch
British Geophysical Association for the best student performance in Stage 3 Geophysics: Jordan Geear

Large scale deformation of continental lithosphere
Aude Gébelin is a new Lecturer in Tectonics at the
School of Geography, Earth and Environment.
She received her PhD from the University of Montpellier in 2004 where she focused on processes of largescale deformation of continental lithosphere, integrating chemical, physical and structural information
at various scales to understand tectonic processes
such as flow of partially molten crust and exhumation of deep crustal rocks associated with high-strain
zones.
After several positions in academia (University of
Waterloo, CA; University of Minnesota, USA) and industry (supervision of the French uranium exploration program in Niger), she became interested

Snake Range, Nevada

Cominak Mine, Niger

The method that she uses is based on a simple technique: It recovers the isotopic composition of ancient
meteoric water as oxygen and hydrogen isotopes in
precipitation scale with elevation.
“The most difficult part is to find geologic materials
that have preserved the isotope compositions of ancient raindrops”, Aude says.
Her favorite “geologic archives” of such meteoric
waters are hydrous minerals (muscovite, biotite, amphibole) that crystallized at significant depths (~10
km) in presence of meteoric water during the activity of crustal-scale deformation zones!

in the interplay between the processes that shape
the Earth’s surface and their geodynamic counterparts at depth, in particular interactions among climate, topography, and tectonics.
Her current research involves the use of isotopes as
tracers of geochemical processes from the biospheregeosphere interface to the lower crust, with a particular focus on the reconstruction of the topography
of the world’s highest mountain ranges. When you
ask her: How high was the Basin and Range 20 Myr
ago?
Or, is Everest now at its highest point or was it previously even closer to the sky? She answers that the
key to the mystery could lie inside ancient raindrops!
Thin section photograph of deformed muscovite in
the South Tibetan Detachment

G ra d u a t i o n A u t u m n 2 0 1 4
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Research Publication Highlights for 2014
Anton, L., De Vicente, G., Munoz-Martin, A. & Stokes, M.
(2014). Using river long profiles and geomorphic
indices to evaluate the geomorphological signature of continental scale drainage capture, Duero
basin (NW Iberia). Geomorphology 206, 250-261.
Boulton, S.J., Stokes, M. & Mather, A.E. (2014). Transient
fluvial incision as an indicator of active faulting
and Plio-Quaternary uplift of the Moroccan High
Atlas. Tectonophysics 633, 16-33.
Cole P.D., Smith, P., Komorowski, J-C, Alfano, F., Bonadonna,
C, Odbert, H.M., Christopher, T., & Loughlin S.C.,
(2014). Ash venting occurring both prior to and
during lava extrusion at Soufriere Hills Volcano,
Montserrat, from 2005 to 2010. Geological Society, London, Memoirs, 39, 71–92.
Cole P.D., Smith P., Odbert H.M., & Stinton A.J., (2014) Vulcanian explosions at Soufriere Hills Volcano, Montserrat between 2008 and 2010. Geological Society,
London, Memoirs, 39, 93–111.
Danise, S. & Dominici, S. (2014). A record of fossil shallowwater whale falls from Italy. Lethaia 47, 229-243.
Danise, S., Dominici, S., Glover, A.G. & Dahlgren, T.G. (2014).
Molluscs from a shallow-water whale-fall and their
affinities with adjacent benthic communities on
the Swedish west coast. Marine Biology Research
10, 3-16.
Danise, S., Twitchett, R. & Matts, K. (2014). Ecological succession of a Jurassic shallow-water ichthyosaur fall.
Nature Communications 5.
Foster, W.J. & Twitchett, R. J. (2014). Functional diversity of
marine ecosystems after the Late Permian mass
extinction event. Nature Geoscience 7, 233-238.
Geach, M. R., Stokes, M., Telfer, M.W., Mather, A.E., Fyfe, R.
M. & Lewin, S. (2014). The application of geospatial interpolation methods in the reconstruction of
Quaternary landform records. Geomorphology
216, 234-246.
Gillis, K. M., Snow, J. E., Klaus, A., Abe, N., Adriao, A. B., Akizawa, N., Ceuleneer, G., Cheadle, M. J., Faak, K.,
Falloon, T. J., Friedman, S. A., Godard, M., Guerin,
G., Harigane, Y., Horst, A.J., Hoshide, T., Ildefonse,
B., Jean, M. M., John, B. E., Koepke, J., Machi, S.,
Maeda, J., Marks, N. E., McCaig, A. M., Meyer, R.,
Morris, A., Nozaka, T., Python, M., Saha, A. &
Wintsch, R. P. (2014). Primitive layered gabbros
from fast-spreading lower oceanic crust. Nature
505, 204.
Hanif, M., Hart, M.B., Grimes, S.T. & Leng, M. J. (2014). Integrated stratigraphy and palaeoenvironment of the
P/E boundary interval, Rakhi Nala section, Indus
Basin (Pakistan). Arabian Journal of Geosciences 7,
323-339.

Hautmann, S., Witham, F., Christopher, T., Cole, P., Linde,
A,T., Sacks, I.S. & Sparks, R.S.J. (2014). Strain field
analysis on Montserrat (WI) as tool for assessing
permeable flow paths in the magmatic system of
Soufriere Hills Volcano. Geochemistry Geophysics
Geosystems, 15, 676-690.
Hughes, H. E., Ray, D.C. & Brett, C.E. (2014). δ13C(carb) data
recording the early Sheinwoodian carbon isotope
excursion on the Midland Platform, UK. Gff 136,
110-115.
Maffione, M., Morris, A., Pluemper, O. & van Hinsbergen, D.
J. J. (2014). Magnetic properties of variably serpentinized peridotites and their implication for the
evolution of oceanic core complexes. Geochemistry Geophysics Geosystems 15, 923-944.
Manners, H.R., Grimes, S. T., Sutton, P. A., Domingo, L., Leng,
M. J., Twitchett, R. J., Hart, M. B., Dunkley Jones,
T., Pancost, R. D., Duller, R. & Lopez-Martinez, N.
(2014). Reply to comment on "Magnitude and
profile of organic carbon isotope records from the
Paleocene-Eocene Thermal Maximum: Evidence
from northern Spain" by Manners et al. Earth Planet. Sci. Lett. 376 (2013) 220-230. Earth and Planetary Science Letters 395, 294-295.
Negrini, M., Stunitz, H., Nasipuri, P., Menegon, L. & Morales,
L. F. G. (2014). Semibrittle deformation and partial
melting of perthitic K-feldspar: An experimental
study. Journal of Geophysical Research-Solid Earth
119, 3478-3502.
Sergeev, D.S., Dijkstra, A. H., Meisel, T., Bruegmann, G. &
Sergeev, S. A. (2014). Traces of ancient mafic layers in the Tethys oceanic mantle. Earth and Planetary Science Letters 389, 155-166.
Wall-Palmer, D., Coussens, M., Talling, P.J., Jutzeler, M., Cassidy, M., Marchant, I., Palmer, M. R., Watt, S. F. L.,
Smart, C.W., Fisher, J.K., Hart, M.B., Fraass, A.,
Trofimovs, J., Le Friant, A., Ishizuka, O., Adachi, T.,
Aljahdali, M., Boudon, G., Breitkreuz, C., Endo, D.,
Fujinawa, A., Hatfield, R., Hornbach, M. J.,
Kataoka, K., Lafuerza, S., Maeno, F., Manga, M.,
Martinez-Colon, M., McCanta, M., Morgan, S.,
Saito, T., Slagle, A. L., Stinton, A. J., Subramanyam,
K. S. V., Tamura, Y., Villemant, B. & Wang, F.
(2014). Late Pleistocene stratigraphy of IODP Site
U1396 and compiled chronology offshore of south
and south west Montserrat, Lesser Antilles. Geochemistry Geophysics Geosystems 15, 3000-3020.

http://www.plymouth.ac.uk/research/cres

