
Studentships in the School of Biological Sciences 
 
RHULSBS01 
Title: Social epidemiology: interactions, networks, and disease spread in a key pollinator 
 
Supervisor: Professor Mark Brown (RHUL) 
 
Disease spread – in humans, domesticated animals and plants, and wildlife – is a key threat to health and 
ecosystem services. However, how diseases spread – their epidemiology – in complex social organisms, like 
humans and bees, is poorly understood. Determining how diseases spread in social networks is key to 
understanding and controlling them. Bumblebees and their parasites provide a model system in which to 
develop an understanding of such epidemiology. In addition, bumblebees are key pollinators that are 
undergoing decline across the globe, with parasites being a putative driver of these declines. Consequently, 
understanding disease spread in bumblebees has significant applied conservation value. 
 
This project will use the bumblebee Bombus terrestris and its parasite Crithidia bombi to ask how social 
structures affect parasite epidemiology. Importantly, it will integrate empirical experiments and 
epidemiological modelling to understand parasite dynamics. Empirical work will encompass controlled 
laboratory experiments, controlled semi-field experiments, and observations in wild populations of parasite 
dynamics. Modelling work will use the Susceptible-Infected framework for parasite epidemiology to explore, 
explain, and predict the empirical data. 
 
This research will provide a detailed insight into how social networks impact disease epidemics, and 
specifically how these occur in bumblebees. In addition to its scientific impact, it will feed into policy and 
management of pollinators in the UK, and globally. 
The studentship will be supervised by Professor Mark Brown, an expert in bumblebees and their parasites, and 
Professor Vincent Jansen, an expert in the mathematical modelling of disease. Together, they will train the 
successful student in the background knowledge, methodological techniques, and theoretical skills needed for 
the project. 
 
Selected publications 

Baron GL, Jansen VAA, Brown MJF, Raine NE (2017) Pesticide reduces bumblebee colony initiation and 
increases probability of population extinction. Nature Ecology & Evolution 1:1308-1316 

Fürst MA, McMahon DP, Osborne JL, Paxton RJ, Brown MJF (2014) Disease associations between 
honeybees and bumblebees as a threat to wild pollinators. Nature 506:364-366 

Ruiz-González MX, Bryden J, Moret Y, Reber-Funk C, Schmid-Hempel P, Brown MJF (2012) Dynamic 
transmission, host quality and population structure in a multi-host parasite of bumble bees. Evolution 66:3053-
3066 
 
RHULSBS03 
Title: The genomic architecture of mitochondria 
 
Supervisors: Professor Vincent Jansen (RHUL) and Prof. Nick Lane (UCL) 
 
How did life on Earth form? Why are our cells the way they are? These are still open questions. 
 
Mitochondria transitioned from free-living bacteria to obligate symbionts of eukaryotic cells. In this process 
they gave up a good part of their genome (either lost or transferred to the nucleus of their host cell) and their 
reproductive independence (which is now controlled by the nucleus). 
 
Little is known regarding this fundamental transition (explained in detail in Nick Lane’s book “The vital 
question”). What are the selective pressures on genes in the mitochondria and the nucleus? Is there an 
advantage to being in the mitochondria, where you will be passed on to all daughters, or is it better to be in the 
nucleus, where you could be passed on to sons and daughters? We are interested in which scenarios favour the 
transfer of genes from bacteria engulfed by a cell to the nucleus, and the transfer of reproductive control to the 
host nucleus. We do this through studying models of the evolutionary dynamics of mitochondrial genes, trying 
to quantify private interest and the common good of genes, building on recent modelling advances (as in Ubeda 
and Jansen 2017).  



In this work we will take a gene eye-view on the evolution of mitochondria we will be able to determine when 
the gene copies in the nuclear genome would outcompete the ones in the mitochondrial genome. In a further 
stage it might be possible to test model predictions using model organism such as Chlamydomonas and Yeast. 
Candidates interested in applying for this project will need an interest to work on questions relating to the 
fundamental principles in the evolution of life. We would be very happy to consider candidates with a 
background in quantitative sciences, such as mathematics, physics, or computer science.  
 
Selected publications 

N. Lane. The Vital Question. Profile Books 2015 
F. Úbeda & V. A. A. Jansen (2017) The evolution of sex-specific virulence in infectious diseases. Nature 

Communications 7, Article number: 13849 (2016) doi:10.1038/ncomms13849 
van Baalen, M. and Jansen, V.A.A. (2001) Dangerous liaisons: the ecology of private interest and 

common good. Oikos 95: 211-224. 
Hadjivasiliou, Z., Seymour, R. M., Lane, N. and Pomiankowski, A. (2013) Dynamics of mitochondrial 

inheritance in the evolution of binary mating types and two sexes. Proceedings of the Royal Society B 280: 1-8. 
 
RHULSBS04 
Title: Comparing effects of tree species and genetic diversity on ecosystem functioning and services 
 
Supervisor: Professor Julia Koricheva (RHUL) 
 
The majority of forests in Europe are managed and underwent considerable changes in tree species richness, 
species composition and genetic diversity over the last few centuries. However, sound scientific evidence of the 
impact of these changes in tree species and genetic diversity on how ecosystems work and the services they 
provide to human wellbeing is still lacking. Boreal forests are particularly species-poor, and therefore addition 
or loss of a single tree species may be expected to have large effects on the ecosystem. In addition, the variation 
within tree species has also been recently shown to be an important determinant of ecosystem functioning, but 
the relative importance of variation between tree species and within a single species has seldom been 
addressed in a single study. This project will take advantage of two unique long-term experiments previously 
established by our team in boreal forests of Finland in 1999-2000 (www.sataforestdivesity.org). These 
experiments manipulate both tree species diversity and tree within-species genetic diversity. The project will 
examine how this tree-based biodiversity affects the range of ecosystem processes and services, including 
production of timber and non-timber forest products (berries and mushrooms), mammalian and insect 
herbivory, predation etc. The relative importance of tree species vs. intraspecific diversity and potential trade-
offs and synergies between the above services and processes will also be explored.  
 
Selected publications 

Cook-Patton S. et al. 2011. A direct comparison of the consequences of plant genotypic and species 
diversity on communities and ecosystem function. Ecology 92, 915-923  

Gamfeldt L. et al. 2013. Higher levels of multiple ecosystem services are found in forests with more tree 
species. Nature Communications 4, 1340, doi:10.1038/ncomms2328  

Barton K.E., Valkama E., Vehviläinen, H., Ruohomäki K., Knight T.M., Koricheva J. 2015. Additive and 
non-additive effects of birch genotypic diversity on arthropod herbivory in a long-term field experiment. Oikos 
124: 697–706.  
 
RHULSBS05 
Title: How does ecology shape learning and memory? 
 
Supervisor: Dr Elli Leadbeater (RHUL) 
 
We often assume that cognitive traits are evolutionarily advantageous, because they allow animals to make 
good decisions and produce behaviour that is a close fit to local environments. Yet this assumption may be 
seriously flawed, because investment in cognitive abilities may come at a significant cost, trading off against 
other fitness-determining traits. We currently understand very little about how the natural environment 
shapes the evolution of cognitive abilities, because it is hard to produce strictly controlled environments that 
realistically approximate the real world. In this project, we will capitalize upon the unique experimental 
tractability of the black wood ant Lasius niger to address this knowledge gap. Using laboratory-based colonies 
with through-the-wall foraging access to the natural environment, we will address three major questions: 



        1)   How do learning speed, short-term memory and long-term memory each influence natural foraging 
success? 
       2)   Does this influence vary according to ecological variables that include temporal predictability of 
resources, clumping of resources and the costs of individual search? 
      3)   Does the ability to communicate with nestmates reduce the need to invest in individual learning and 
memory? 
By capitalizing upon the extraordinary tractability of this unique experimental system, we will seek to 
understand the evolutionary link between natural environments, cognitive abilities and behaviour. 
 
Selected publications 

Pasquier G & Grueter C (2016) Individual learning performance and exploratory activity are linked to 
colony foraging success in a mass-recruiting ant. Behavioral Ecology 27, 1702–1709 

Thornton A., Isden J & Madden JR (2014) Towards wild psychometrics: linking individual cognitive 
differences to fitness. Behavioural Ecology 25:1299-1300 
 
RHUL SBS06 
Title: Diversification along environmental gradients and its implications for organismal responses to 
climate change 
 
Supervisor: Dr Rüdiger Riesch (RHUL) 
 
Environmental gradients are ubiquitous, yet we still lack a proper understanding of the often-nuanced 
organismal responses along them. This problem is compounded by the fact that usually several different 
environmental gradients act simultaneously in natural systems, so teasing apart which environmental factor is 
driving which phenotypic response(s) can be quite challenging. However, gaining a better understanding of 
organismal responses along environmental gradients will be beneficial also for our understanding of, and 
ability to more precisely predict, organismal responses to human-induced environmental change (in particular 
with respect to climate change). This proposed project aims to address these issues by studying phenotypic 
responses of several widespread livebearing fishes of the family Poeciliidae (with a special focus on Poecilia 
vivipara and the invasive guppy, Poecilia reticulata) along several environmental gradients across Brazil 
(including gradients of temperature, salinity, pH, oxygen availability, and land-use). The student will employ an 
integrative approach that combines environmental, behavioural (mate choice and boldness), morphological 
(body shape and colouration), physiological (thermal tolerance), life-history, and population-genetic data to 
identify shared (i.e., parallel) and unique responses of different species and population to these different 
environmental gradients. The project will involve field work and potential lab work in Brazil, potential lab 
work (population genetics) in China, and lab work at Royal Holloway, University of London. This project has the 
potential to significantly contribute to our understanding of biological diversification as well as how human-
induced habitat alterations affect biodiversity. The student will be trained in various different cutting-edge 
methods of quantifying phenotypic and genetic diversity. 
 
Selected publications 

Riesch R, M Plath, I Schlupp, M Tobler & RB Langerhans (2014) Colonization of toxic environments 
drives predictable life-history evolution in livebearing fishes (Poeciliidae). Ecology Letters 17(1): 65-71. 
website: http://onlinelibrary.wiley.com/doi/10.1111/ele.12209/abstract 

Riesch R, T Easter, CA Layman & RB Langerhans (2015) Rapid human-induced divergence of life-history 
strategies in Bahamian livebearing fishes (family Poeciliidae). Journal of Animal Ecology 84(6): 1732-1743  
website: http://onlinelibrary.wiley.com/doi/10.1111/1365-2656.12425/abstract 

Moore MP, R Riesch & RA Martin (2016) The predictability and magnitude of life-history divergence to 
ecological agents of selection: a meta-analysis in livebearing fishes. Ecology Letters 19(4): 435-442. 
website: http://onlinelibrary.wiley.com/wol1/doi/10.1111/ele.12576/abstract 
 
RHULSBS07 
Title: Community responses to changing climate:  Insects in mushrooms 
 
Supervisor: Professor Alan Gange 
 
Understanding the ecological consequences of climate change is top of the scientific agenda.  Many studies have 
shown how populations, distributions and phenology of species are changing in response to changes in climate.  

http://onlinelibrary.wiley.com/wol1/doi/10.1111/ele.12576/abstract


However, no study has investigated how a complete community responds to climate change.  This project aims 
to fill that gap. 
 
The lack of community studies is because most natural habitats contain so many interacting species that the 
problem has been intractable.  However, the insect community that develops within mushrooms provides a 
unique model for study.  There is a perfect background to the work, as the insects and their parasites that 
develop within mushrooms are well characterised.  Furthermore, fungal fruiting patterns have changed 
dramatically in the UK over the last 65 y.  Many species now start to fruit much earlier and/or continue fruiting 
later in the autumn and some have started to fruit twice a year, in spring also (Gange et al 2007). 
Our main aim is to record the insect community and its associated parasites that develop in the fruit bodies of 
fungi.  We will collect wild mushrooms at different times in the year, as well as putting baits of two commercial 
species into woodlands.  We will put baits along elevational gradients, with partners in UK, Norway and 
Switzerland.  Invertebrates will be reared from these fruit bodies.  We will determine if communities 'migrate' 
through time intact, following phenological changes in their resource, or whether these higher trophic levels 
respond individualistically, resulting in community disruption. 
 
References: 
 

Gange, A.C., Gange, E.G., Sparks, T.H. & Boddy, L. (2007).  Rapid and recent changes in fungal fruiting 
patterns. Science 316, 71. http://science.sciencemag.org/content/316/5821/71 
 

Gange, A.C., Mohammad, A.B., Damialis, A. & Gange. E.G. (2013).   Mushroom phenological changes: A 
role for resource availability?  Proceedings of the National Academy of Sciences USA 110, E333-334 
http://www.pnas.org/content/110/5/E333.full 
 
 



Studentships in the Department of Earth Sciences 
 
RHULES01 
Title: Granular Rock-Analogue Materials (GRAM) for simulation of multi-scale fault-fracture processes 
Supervisor: Professor Jürgen Adam (RHUL) 
 
Accurate physical models and predictive tools for the analysis of fault and fracture processes in the Earth crust 
are critical to many areas of geoscience. The ability to accurately simulate the mechanical properties and 
deformation behaviour of brittle rocks and the evolution of faults and fractures is essential to properly 
understand geohazards and applied geoscience problems for the management of natural resources. 
The project is fully embedded in the research themes of the Fault Dynamics Research Group and the COMPASS 
Research Group at the ES department. It will apply innovative integrated physical experiment concept and 
material science to simulate non-linear fault and fracture processes in brittle crustal fault zones in the FDRG 
analogue tectonic modelling laboratory. 
 
The core element of the project is the development of new granular “rock-analogue” materials (GRAM) with 
non-linear elastic-frictional-plastic properties capable to simulate the full range and scales of brittle fault-
fracture processes in the Earth crust with scaled analogue experiments from tensile failure at low differential 
stress to shear failure at high differential stress. Based on GRAM, this project will develop integrated physical 
experiments and material science concepts to simulate multi-scale fault and fracture processes in fault zones. 
The advantage of scaled analogue experiments with GRAM is their ability to simulate the evolution of very 
complex tectonic deformation structures in high-resolution and in 3D over a range of observational scales 
(structure-fault-fracture). 
 
Specific project aims are: 
1. Development of a new granular rock-analogue material (GRAM). 
2. Simulation of fault-fracture processes using scaled experiments with GRAM and digital strain monitoring 
(DIC). 
3. Comparative field studies of fault-fracture systems in world-class outcrops of the Eastern Bristol Channel 
coast. 
 
The project will train postgraduate students in essential scientific & technical skills required in an academic 
research environment and environmental consultancy, civil engineering or resource exploration industry. 
 
Selected publications 

Adam, J., Klinkmüller, M., Schreurrs, G. and Wieneke, B., (2013) 4D Simulation of Shear localization and 
Strain History in Fault systems: Insights from physical experiments, X-ray computed tomography and 
tomographic digital image correlation. Journal of Structural Geology, 55, 127-149. 

Adam, J., Urai, J., Wienecke, B., Oncken, O., Pfeiffer, K., Kukowski, N., Lohrmann, J., Hoth, S., v.d. Zee, W. & 
Schmatz, J. (2005): Shear zone formation and strain distribution in granular materials – new insights employing 
high-resolution optical image correlation. - J. Struc. Geol., 27, 283-301. 

Lohrmann, J., Kukowski, N. Adam, J. & Oncken, O. (2003): The control of sand wedges by material 
properties: sensitivity analyses and application to convergent margin mechanics. – J. Struc. Geol. 25(10), 1691-
1711 
 
RHULES02 
Title: Characterization of deposits along gateways and its implications on hydrocarbon exploration 
  
Supervisor: Dr Domenico Chiarella (RHUL) 
  
Over the last decade, numerous bottom current-controlled depositional, erosional and mixed features have 
been recognized along gateways of the world oceans. These features provide strong diagnostic evidence for 
both modern and ancient bottom water circulation patterns. The sediments that make up such large features 
are usually dominated by sandy deposits, with a mixed siliciclastic-carbonate or carbonate-dominated 
composition, of wide lateral extent and considerable vertical thickness, provide an important and very 
attractive new reservoir play in deep-water systems. Although these deposits are hugely significant to the oil 
industry engaged in deep-water exploration, reservoir evaluation and development, they are still relatively 
little known by this sector. Significant work is still required to develop new conceptual models for deposit 
along gateways. This new research project is proposed to explore the recognition and sediment 



characterisation of deep-water mixed siliciclastic-carbonate or carbonate-dominated composition and their 
implication for the oil industry and seeks to bring existing knowledge and relevance of firmly into the industrial 
domain, as well as further fill the scientific gaps in our knowledge and improve understanding. 
 
RHULES03 
Title: Seasonal fluxes of the greenhouse gases, N2O, CH4 and CO2 in treated forest soils 
Supervisor: Dr Kevin C Clemitshaw (RHUL) 
External supervisor: Dr Sirwan Yamulki (Centre for Sustainable Forestry & Climate Change, Forest 
Research [FR]) 
 
The UK is committed to increasing forest woodland cover to mitigate against climate change through carbon 
sequestration and wood-fuel supply. As N-deposition from air pollution continues to increase, there is a 
growing need to utilise wood-ash produced upon wood-fuel combustion. Wood-ash has potential to fertilise 
forest systems as its Ca content raises soil pH, and increases microbial activity and N-mineralisation, each of 
which may affect soil fluxes of N2O, CH4 and CO2 (Pitman, 2006; Yamulki & Morison, 2017). 
 
However, the interactions and impacts of these soil characteristics on forest soil fluxes are not particularly well 
understood. This project seeks to address this, through seasonal field studies in randomised forest soil plots 
with different applications of N-deposition and wood-ash. 
 
Initially, soil fluxes will be monitored in small field plots within a temperate deciduous oak forest in Hampshire 
with different applications of N-deposition and wood-ash. Fluxes will be measured by the well-established 
closed-chamber technique with GC-ECD & GC-FID analyses of discrete air samples collected over time. Soil flux 
chambers with closed-loop air circulation coupled to state-of-the-art laser-based instrumentation will be 
developed to allow novel comparisons with soil flux data measured by GC (Totty, 2017). 
 
Soil samples from other forests will be incubated with different amendments to study the influences of 
properties such as pH, C:N ratio, moisture, and temperature, on fluxes of N2O, CH4 and CO2. Soil mineral N (NH4+ 
and NO3-) will indicate the extent of nitrification and denitrification. This laboratory work will aid the field 
studies and inform numerical model simulations. 
 
The LandscapeDNDC model (Haas et al., 2013; Cade et al., 2107a,b) will be used to simulate biosphere-
atmosphere-hydrosphere exchange processes using climatic and soil data recorded at the forest sites, to 
extrapolate measured fluxes to regional scales, and to predict fluxes in future climate scenarios. This project 
will build on the findings of recently completed RHUL-FR PhD (Cade, 2017) and MSc studies (Totty, 2017). 
 
References 

Cade, S.M, (2017). Emission of greenhouse gases from forest soils: Measured and modelled. PhD thesis, 
RHUL & FR. 

Cade, S.M. et al., (2017a). Measured and modelled trace gas fluxes from a forest soil under an oak 
plantation in SE England. Biogeosciences. In preparation. 

Cade, S.M. et al., (2017b). Greenhouse gas fluxes from a forest soil under a spruce plantation in 
Perthshire, Scotland: Simulations by LandscapeDNDC. Biogeosciences. In preparation. 

Gundersen, P. et al., (2012). The response of methane and nitrous oxide fluxes to forest change in 
Europe. Biogeosciences, 9, 3999-4012. 

Pitman, R.M. (2006). Wood ash use in forestry: A review of the environmental impacts. Forestry, 79, 
563-588. 

Haas, E. et al., (2013). LandscapeDNDC: A process model for simulation of biosphere-atmosphere-
hydrosphere exchange processes at site and regional scale. Landscape Ecology, 28, 615-636. 

Totty, W., (2017). Evaluation of a novel, high precision technique to measure soil fluxes of greenhouse 
gases in an oak forest. EDM MSc thesis, RHUL & FR. 

Yamulki, S., Morison, J. (2017). Annual greenhouse gas fluxes from a temperate deciduous oak forest 
floor. Biogeosciences. In press. 
 
RHULES04 
Title: Quantifying marine redox during the Triassic–Jurassic mass extinction  
 
Supervisor: Alex Dickson (RHUL)  
External supervisor: Micha Ruhl (Trinity College Dublin) 



 
The Triassic–Jurassic boundary event, c.201.5 million years ago, coincided with one of the largest mass 
extinctions in Earth’s history. It also occurred during the largest volcanic event of the Phanerozoic, the Central 
Atlantic Magmatic Province, which was directly associated with the breakup of Pangaea, the formation of an 
ancestral Atlantic Ocean, and significant perturbations in the global carbon cycle. Numerous mechanisms have 
been proposed to account for the Triassic–Jurassic mass extinction, including the spread of low-oxygen marine 
water masses onto shallow continental shelves, that subsequently became poisonous to marine life. However, 
three problems currently exist with this model: firstly, the timing of de-oxygenation relative to the mass 
extinction event is not well understood; secondly, the heterogeneity in the timing of de-oxygenation at different 
locations is not well constrained; and thirdly the prevalence (or not) of de-oxygenation in the deep ocean is 
relatively unknown. 
 
This PhD project will attempt to answer some of the questions posed above. The student will use the isotopic 
composition of molybdenum and cadmium in organic-rich mudrocks and carbonates to reconstruct the pattern 
and magnitude of redox change in the oceans across an interval of the Late Triassic to Early Jurassic. They will 
use samples from a variety of locations across the world, some of which will need to be obtained through 
fieldwork to South and/or North America and Europe. The student will also receive training in the preparation 
of geological samples for isotopic measurements, and in the mass-spectrometry techniques required to 
produce these data. 
 
RHULES05 
Title: Exploring phosphates and carbonates as an archive of the zinc-isotope chemistry of past oceans  
 
Supervisors: Alex Dickson (RHUL), David Mattey (RHUL) 
External supervisor: Hugh Jenkyns (Oxford) 
 
Zinc is one of a series of transition metals whose isotopic expression in geological minerals is being explored as 
a tracer of past ocean chemistry. The removal of zinc to marine sediments ‘fractionates’ the Zn in seawater, 
preferentially removing the lighter isotopes. Over time, this process can be hypothesized to control secular 
changes in the Zn-isotope composition of seawater, a process that might be exploited to reconstructing long-
term changes in the redox state of the oceans. The major problem with exploiting this proxy is finding a suitable 
geochemical archive of Zn-isotopes in palaeo-seawater. Two possibilities are using the aragonite and calcite 
that are formed by shallow-water dwelling marine organisms; and/or the phosphatic carbonates that form 
diagenetically in marine sediments. This project will investigate both of these archives, and will seek to answer 
the following basic questions: 
 
1. Do biogenic calcite and aragonite, and carbonate fluorapatite, retain Zn-isotope compositions similar to 
the modern seawater and sediment porewaters in which they form? 
2. What are the processes that control differences between the Zn-isotopic composition of modern 
carbonates and seawater? 
3. How do diagenetic processes affect the Zn-isotope composition of carbonates as they are buried in the 
geological record? 
4. Can carbonates be used to directly infer secular changes in past ocean chemistry? 
 
The project will involve fieldwork to collect modern marine carbonates and seawater from Bermuda, and to 
collect archived core samples from the International Ocean Discovery Programme in Texas and/or Germany. 
Further samples will be obtained by project collaborators. The student will be trained in field sampling, 
techniques for the extraction and purification of zinc from geological samples, and isotope mass-spectrometry. 
 
RHULES06 
Title: Are global anthropogenic emissions of methane increasing?  
 
Supervisors: Dr Rebecca Fisher (RHUL), Dr David Lowry (RHUL), Professor Euan Nisbet (RHUL) 
 
Global atmospheric methane concentrations have been rising rapidly since 2007, despite a period of 
stabilisation at the beginning of the century. The cause of the current growth is not certain. Stable isotopic 
measurements imply that biogenic sources have caused this increase, notably in the tropics (Nisbet et al., 
2016), but other recent studies have suggested a decline in OH, or fossil fuel emissions may have contributed. 
Many anthropogenic source emissions of methane potentially can be reduced, as demonstrated by improved 



landfill engineering, reduction of waste disposal and fixing gas pipeline leaks in the UK over the last two 
decades. 
 
The greenhouse gas research group at RHUL measures methane at remote stations including Hong Kong and 
Ascension Island and in campaigns close to sources. Mobile campaigns by aircraft or car allow real time 
measurements of methane, carbon dioxide and ethane. The group has expertise in using stable isotopic 
measurements to characterise and differentiate between methane sources, so that 13C/12C ratios can be 
measured for air samples collected in source emission plumes by high precision mass spectrometry (e.g. 
Zazzeri et al., 2015). 
 
The tropics in particular are poorly studied and methane budgets are uncertain. Emissions from waste, 
agriculture and extraction, transport and use of fossil fuels are not well known in developing countries. In this 
project mobile sampling will be deployed around urban areas to improve characterisation of sources and 
quantification of emissions, in particular to identify the sources that can relatively easily be mitigated and 
propose reduction strategies.  
 
References  

Nisbet, E, et al., 2016, 'Rising atmospheric methane: 2007-14 growth and isotopic shift' Global 
Biogeochemical Cycles, vol 30, pp. 1-15. DOI: 10.1002/2016GB005406 

Zazzeri, G, Lowry, D, Fisher, RE, France, JL, Lanoisellé, M & Nisbet, EG 2015, 'Plume mapping and 
isotopic characterisation of anthropogenic methane sources' Atmospheric Environment, vol 110, pp. 151-162. 
DOI: 10.1016/j.atmosenv.2015.03.029 
 
RHULES07 
Title: The conditions for magma-chamber rupture and volcanic eruption during unrest periods 
 
Supervisor: Professor Agust Gudmundsson 
 
During most volcanic unrest periods, the magma chamber does not rupture, so that no dike is injected. During 
some unrest periods, however, the stress concentration around the chamber results in rupture and dike 
injection. The conditions for this latter to happen depend on stress concentration and, in turn, on the elastic 
energy (the strain energy and the external loading) accumulated in the volcano during the unrest. Once a dike 
is injected, its propagation path depends strongly on the local stress field in the volcano, which in turn is a 
function of the shape and pressure in the magma chamber as well as the mechanical layering of the volcano. 
Dike paths tend to be complex and most dikes become arrested, that is, never reach the surface to erupt. The 
chances of a dike reaching the surface depends, again, on the local stresses and, in particular, on the elastic 
energy accumulated in the volcano during the unrest.  
 
This project combines (1) compilation of field data, including date on active and fossil magma chambers, dikes, 
and mechanical layering, with (2) analytical and numerical models so as to forecast (a) the likelihood of a 
magma chamber rupture during a given unrest period, (b) the likelihood of an injected dike propagating to the 
surface to erupt, and (c), in case of an eruption, the likely size and duration of the eruption.  
 
Selected publications 

A. Gudmundsson, 2012. Strengths and strain energies of volcanic edifices: implications for eruptions, 
collapse calderas, and landslides. Nat. Hazards Earth Syst. Sci., 12, 2241–2258. 

A. Gudmundsson, 2016. The mechanics of large volcanic eruptions. Earth-Science Reviews, 163, 72-93. 
 
RHULES08 
Title: Contourite, climate and paleoceanography: decoding processes from the South Atlantic 
 
Supervisor: Dr F. Javier Hernández-Molina 
  
The role that deep ocean circulation plays in the sedimentary evolution of continental margins remains poorly 
understood. To contribute to fill this gap here is proposed a multidisciplinary research project based on 
bathymetric data, multichannel 2D and 3D seismic reflection profiles and well data to evaluate the influence of 
bottom currents in the Uruguayan continental margin from Palaeocene to the Quaternary. This objective also 
addresses the topic of particular significance in the architecture, morphology and evolution of continental 
margins, for that is to recognize the poorly known interaction between the along-slope processes (contourites) 



with downslope processes (turbidity flows, debris flows, etc.). Potential results raise fundamental questions 
concerning margin processes, morphologies, stratigraphic context and bedforms development in deep marine 
environments. 
 
RHULES09 
Title: Numerical modeling of pollutant transport by porous flow 
 
Supervisor: Dr Saswata Hier-Majumder (RHUL) 
 
This project focuses on high performance computational modeling of pollutant transfer in aquifers. Using high 
resolution models of diffusive-advective transport, you will identify the key parameters involved in controlling 
the flux of contaminants such as leachates, persistent organic pollutants, or heavy metals near sites of 
contamination. The model will be used to predict observable signature of pollutant transport such as borehole 
measurements and 3D Electrical Resistivity Tomography maps.  
 
The project requires understanding of partial differential equations, basic numerical modeling techniques, and 
working knowledge of Python. Previous experience with parallel programming or high performance 
computation is useful but not necessary. 
 
RHULES10 
Title: Microgeodynamic modeling of partially molten rocks 
 
Supervisor: Dr Saswata Hier-Majumder (RHUL) 
 
In this project, the student will develop a high performance computational model of melt geometry in the 
Earth’s mantle. Small volume fractions of melt resides in nanometer to micron scale films, tubes, and pockets 
along the edges and corners of mineral grains in the mantle. 
 
The volume fraction and geometry of melt in these small scale structures disproportionately influences the 
effective physical properties of the rock, manifested by seismic anomalies. Building on the previous work of Dr. 
Hier-Majumder’s group, the outcome of this project will be a dynamic, 3D model of melt geometry. This output 
will be used to decipher the origin of anomalous seismic signatures in the Earth’s core-mantle boundary. 
 
RHULES11 
Title: Thermochemical anomalies in the Earth’s lowermost mantle 
 
Supervisors: Saswata Hier-Majumda (RHUL), Carolina Lithgow-Bertelloni (UCL)  
 
The base of the Earth’s mantle is marked by a patchwork of seismically anomalous structures named UltraLow 
Velocity Zones (ULVZs), most commonly observed along the edges of two larger antipodal structures, termed 
Large Low Shear Velocity Provinces (LLSVPs). 
 
The ULVZs are typically 8 to 10% denser than the surrounding mantle and are marked by up to 30% and 10% 
reductions in shear and compressional wave speeds, respectively. Narrow, elongated ULVZs can span up to 
several hundreds of kilometers in length while reaching only a few tens of kilometers of height above the CMB. 
The larger LLSVPs, characterized by up to 3% reduction in shear wave speed, are dynamic and likely chemically 
distinct structures. 
 
Two key unresolved questions regarding ULVZs are their internal structure, and the ability to retain a distinct 
chemical signature over geological time periods. This project will focus on using high performance 
computational tools to study the melt migration and storage within the ULVZs, the resulting seismic signature, 
and the interaction between ULVZs and flow in the ambient mantle. The work will be carried out in 
collaboration with the geodynamics and mineral physics group at the University College of London. 
 
RHULES12 
Title: Global change in atmospheric oxidation capacity owing to polar sea salt in Snow and ice: A CASE 
studentship with British Antarctic Survey 
 
Supervisor: Professor Martin King (RHUL)  



External supervisor: Markus Frey (British Antarctic Survey). 
 
You will continue to develop a working model on the movement of halogens from sea salt between atmosphere, 
snow and ices. You will be based at British Antarctic Survey (BAS) in Cambridge. You will be an active member 
of vibrant research programmes with approximately 30+ PhD student work at BAS. 
  
The interaction of sea salt and snow or sea ice can release reactive halogen compounds to the atmosphere. Sea 
salt and halogens within the sea salt can participate in chemical reactions that radically change the atmospheric 
(and upper snowpack) chemistry, causing remarkable ozone depletion events (ODP). ODP’s can radically alter 
the ability of the atmosphere to process pollutants, including GHG. 
  
There are two deliverables from this project: - 
1) Assessment of the regional oxidizing capacity of the polar regions owing to sea salt chemistry to distinguish 
between natural and anthropogenic process. 
2) Continued development of relationships of the chemistry of ice cores to paleo sea ice distributions in last 
glacial-interglacial time scales. 
  
The main drive of the project is to extend and apply a new chemical and physical flux model of polar snow with 
a wealth of data available from BAS. There will also be collaboration with global modellers at BAS to 
parametrize these processes for adoption in Global climate models to quantify global and regional climate 
impact of sea-salt in the polar environment.  
  
The position would suit a numerical/physical scientist (physicist, chemist, engineer) with a strong interest in 
developing numerical models from first principles to describe real environmental physical and chemical 
processes and quantify climate. As well as strong coding skills the candidate must be prepared to produce 
many papers from this project and to potentially participate in a summer polar field excursion. 
 
RHULES13 
Title: The directional reflectance of desert sands and salt pans for the vicarious calibration of satellite 
remote sensing: A CASE studentship with the National Physical Laboratory 
 
Supervisor: Professor Martin King (RHUL)  
External supervisor: Nigel Fox (National Physical Laboratory) 
 
You will measure and model the bidirectional reflectance, BRDF, of proxy sand and salt pan surfaces for the 
inter-calibration of optical space sensors on satellites used for long-term remote sensing data. The output will 
be a BRDF(bidirectional reflectance distribution function) of sand and salt pans at the bottom and top of 
atmosphere as a function of changing conditions for calibration and validation of Earth Observation satellites. 
There is the opportunity for field work in either Africa or North America. Calibration of a flying satellite is by 
the observation of reflective, spatially uniform large areas e.g. deserts and sand dunes. The reflectivity of 
natural surfaces is not isotropic and a function of the viewing and illumination angles.  
 
Initial work will be measuring the BRF of proxy sand surfaces (different mineral quantities dehydrated in 1m2 
trays of authentic, sand from gravel plains and dunes from CAL/VAL sites already procured) using a 
goniometer and with SI-traceability. 12 months at NPL as part of NPL’s postgraduate institute for training in 
measurement science, with access to National Reference Reflectometer for standards calibration and work on 
the uncertainty in BRDF measurements. The roughness will be measured and modelled to develop models 
using PlanarRad, and Mie codes to reproduce the experimental surfaces as a function of particle size, 
absorption and surface roughness. A cross-compared and validated model will produce top and bottom of 
atmosphere BRDFs as function of particle size, roughness, impurity content, and typical atmospheric conditions 
– the product for remote sensors.  
 
You will have a degree in remote sensing, chemistry, physics or engineering. You should be keen to script code 
and conduct experiments. You will receive training in radiative transfer and develop strong skills in 
experimental science and metrology. The position would suit a motivated individual who can work well with 
others in collaborative science. 
 
 
 



RHULES14 
Title: Optical Properties of Atmospheric Aerosol by Laser tweezers: A CASE studentship with 
Rutherford-Appleton Laboratory  
 
Supervisor: Professor Martin King (RHUL)  
External supervisor: Andrew Ward (Rutherford-Appleton Lab). 
 
Atmospheric aerosol is responsible for scattering sunlight back to space and acting as cloud nucleation 
particles (CCN) vital for cloud formation. Changes to the chemistry and optical properties of clouds and aerosol 
can cause large changes in modern climate change. You will use laser trapping and Mie scattering from reacting 
particles to trap atmospheric aerosol and monitor their refractive index, CCN potential and size change with 
atmospheric oxidation. You will model these changes with radiative-transfer code to calculate the change in 
planetary reflectivity (albedo) and calculate a potential radiative forcing for modern climate change.  
 
There will be the opportunity to considerably improve the technique with the study of Mie scattering from 
multiply trapped and unusually shaped particles - The Mie field of one particle should affect the other. There 
could be a large atmospheric effect here - similar to the O4 collision complex in the atmosphere. 
 
You will be based at the Internationally acclaimed laser for science laboratories at Rutherford-Appleton 
Laboratories in Oxfordshire as part of this CASE award. These are bleeding edge laboratories and offer a 
mature work environment with excellent opportunities to network in an international and professional 
institute. The advertised opportunity is the 5th instance of this collaboration with the previous students 
producing up to 5-6 papers in leading journals. 
 
The position would suit a person with a strong physical science background and the candidate would be 
expected to conduct experiments in laser science, script and program for experimental control and data 
analysis. The candidate would also be expected to attend winter and summer schools and conferences in 
international locations. 
 
RHULES15 
Title: HErupt: Hydrothermal cell pre-Eruptive simulation: An analogue model of bubble formation in 
explosive magmas 
Supervisor: Dr Giulio Solferino (RHUL) 
 
The impact of volcanic eruptions on society (loss of life, destruction of infrastructure, disruption of airline 
traffic) is extremely severe and difficult to predict. The chief process controlling eruption dynamics is the 
liberation of gas from the magma (vesciculation). The forecast of volcanic hazard requires the knowledge of the 
mechanism yielding magma vesciculation, i.e., nucleation, growth, and coalescence of water and/or CO2 
bubbles in the magma, before it erupts. A significant advancement in the understanding of vesciculation 
happens through the reproduction of the conditions present inside volcanoes via high pressure and 
temperature experimentation. In recent years, in-situ visualization of bubble formation at magmatic conditions 
became possible, but its use was hindered by a number of technical flaws and limitations with the experimental 
apparatuses and techniques used.  
 
This project is part of the new strategic theme of the ES Department targeting use of experimentation at high 
pressure and temperature to tackle themes of primary societal impact: Energy critical metal retrieval; Volcanic 
hazard prediction; Use of supercritical water in industrial applications.  
 
The proposed experimental investigation will reproduce and characterize vesciculation of explosive magmas 
using a custom-made Hydrothermal Diamond Anvil Cell (HDAC), following the progresses obtained with this 
apparatus by Dr. Solferino (1; 2). The focus of the study will be on advancing in-situ experimentations to tackle 
the following objectives: 

 Define and compare the conditions, dominant mechanism, and the rate of bubble nucleation, growth, 
and coalescence in crystal-free and crystal-bearing magmas (i.e., homogeneous versus heterogeneous 
bubble formation). 

 Determine the effect of carbon dioxide on homogeneous and heterogeneous nucleation. 
 Model the effect of magma composition and of decompression rate on the vesciculation process. 

 



This project will train postgraduate students in essential scientific & technical skills required in an academic 
research environment and geohazard consultancy. 
 
Selected publications 

Solferino G, Anderson AJ (2012).  Thermal reduction of molybdite and hematite in water and hydrogen 
peroxide-bearing solutions: Insights on redox conditions in Hydrothermal Diamond Anvil Cell (HDAC) 
experiments. Chem. Geo. 322-323, 215-222. 

Solferino G, Anderson AJ (2014). Pressure determination in HDAC experiments with haplogranite glass 
plus water by laser interferometry. Chem. Geo. 388, 48-58. 



Studentships in the Department of Geography 
 
RHULGEOG01 
Title: Using tephra to link climate archives and Palaeolithic archaeological records in the Levant and 
Eastern Mediterranean region 
 
Supervisor: Professor Simon Blockley (RHUL) 
 
This PhD is allied to a large ongoing Leverhulme trust project that aims to test the climatic influences on human 
dispersal out of Africa over the last ~300,000 years. Over this time there is evidence for dispersals of early 
Homo sapiens and Anatomically Modern Humans from Africa that eventually led to a single species of human 
dominating the globe. The exact timing and drivers of this process remains elusive but there may be a climatic 
driver behind pulses of dispersal. One tool to test these questions is the direct linking of archaeological records 
for dispersal with climate archives from the Levant (the main locus of early dispersal) using discrete tephra 
horizons that are not visible to the naked eye. Working with a large international team the PhD student on this 
project would work on cave and open air archaeological sites and lake records from the Levant to develop a 
tephrostratigraphic record for the region over the last three glacial to interglacial cycles. 
 
RHULGEOG02 
Title: Two glacial-interglacial cycles (>250,000 years) of tropical paleofire dynamics near Mount 
Kilimanjaro 
 
Supervisor: Dr Daniele Colombaroli  
 
With more fires than any other region in the world, tropical savannas represent the dominant source of carbon 
from biomass burning, providing more than 60% of the global total. Notwithstanding their key role in the 
global carbon cycle, fire trajectories in a future warmer world are difficult to estimate, due to the lack of high 
quality, long-term terrestrial archives recording how past warm events have impacted African ecosystems. 
Reconstruction of tropical fire regimes in key periods for ecosystem dynamic, (e.g. the Eemian, 125 000 years 
ago), are now possible through the International Continental Scientific Drilling Programme (ICDP) at Lake 
Challa, a deep crater lake near Mt. Kilimanjaro. This new sequence contains a uniquely long (200 meter below 
the lake floor) and almost continuous record (back to ca.250,000 years ago) of past climate and environmental 
changes in a key biogeographical hotspot. The exceptional quality of this finely laminated sediment provides a 
unique opportunities to link biomass burning to tropical climate and ecosystem variability at both short (inter-
annual to decadal) and long (glacial-interglacial) time scales. This aim of this project is to provide a first long-
term record of tropical biomass burning spanning the full glacial-interglacial cycle (>250,000 years), and in 
particular to: 1) quantify fire regime variability of savanna environment in which modern humans (our species, 
Homo sapiens) evolved; 2) identify the ecological processes controlling the savanna-forest ecotone at glacial-
interglacial cycles 3) reconstruct fire-climate linkages during periods of rapid climatic changes (e.g. the MIS 5 
African mega-droughts).  
   
The multiproxy data constitutes the equatorial counterpart to the high-latitude climate records extracted from 
the ice sheets of Greenland and Antarctica, and will provide new insights into the temporal dynamics and 
ecological resilience of African terrestrial ecosystems to disturbance regime, which is fundamental for 
ecosystem management and conservation in a future warmer world. 
 
RHULGEOG03 
Title: Dynamic patterns of ice recession in northern Patagonia 
Supervisors: Bethan Davies (RHUL), Simon Blockley (RHUL), Varyl Thorndycraft (RHUL) 
 
During the Last Glacial Maximum (LGM), the Patagonian Ice Sheet expanded eastwards as a series of lobes into 
the foothills of the Andes. Patterns of recession north of the North Patagonian Icefield are however poorly 
constrained, and the location and timing of the LGM in many places is undefined (Martínez et al., 2011). Ice may 
have reached its maximum and receded at different rates across a latitudinal gradient in southern South 
America, but a lack of data north of the North Patagonian Icefield makes it challenging to test this hypothesis. 
This project will investigate the timing and style of deglaciation in northern Patagonia to ascertain controls and 
influences on glaciation.  
 



This project will use detailed geomorphological mapping across several eastward-flowing ice lobes (from 
remote sensing and field surveys) to generate a landsystems model describing ice dynamics during and after 
the LGM (cf. Darvill et al., 2016). It will also utilise multiproxy dating techniques (tephrochronology and 
radiocarbon dating of sediment cores from inter-morainic lakes and lakes behind moraines (e.g., Stern et al., 
2015); cosmogenic nuclide dating from glacially transported boulders on moraine crests) to determine and 
date dynamic patterns of ice recession. We will test the hypothesis that patterns of recession vary on a 
latitudinal gradient by comparing our data to well-dated ice margins further south, and investigate the climatic 
causes and controls on glacier recession. 
 
This research will yield insights into the past behaviour of Southern Hemisphere Westerlies. Changes in these 
winds may affect the future rate of recession of glaciers. These glaciers provide water, and recession could 
result in increased risk of glacier-lake outburst floods. This research could therefore inform climate change 
adaptation here. 
 
References 

Darvill, C.M., Stokes, C.R., Bentley, M.J., Evans, D.J.A., Lovell, H., 2016. Dynamics of former ice lobes of the 
southernmost Patagonian Ice Sheet based on a glacial landsystems approach. Journal of Quaternary Science,. 
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RHULGEOG04 
Title: 10,000 years of landscape history: climate change, plant disease and human impact  
 
Supervisors: Dr Alice Milner (RHUL) and Dr Celia Martin-Puertas (RHUL) 
This project will investigate the evolution of the vegetation and landscape in the British Isles, with particular 
focus on vegetation response to abrupt climate change, plant disease episodes and human activities during the 
last 10,000 years. 
 
The research training will be based on the combination of standard pollen analyses with developing methods in 
ancient DNA (aDNA) from the rare annually-laminated lake sediments of Diss Mere in East Anglia. The excellent 
preservation of pollen in the sediments will allow high-resolution study of the vegetation development and its 
relationship with climate variability and documented human activities in the area. aDNA provides novel 
information about  (1) human changes to the region e.g. the timing and impacts of the arrival of farming in the 
region; (2) the development and introduction of plant diseases through time; and (3) the UK strain of malaria 
(now extinct, but the killer of historical figures such as Oliver Cromwell) and other bacteria and viruses 
affecting early human activity. On-going research on the Holocene sediments of Diss Mere have demonstrated 
the sensitivity of the sediments to climate variability and have provided a robust chronology based on annual 
layer counting, radiocarbon and tephrochronology. The combination of high-resolution pollen and aDNA 
analysis is a new field and, combined with a robust chronology, has the possibility of generating vegetation and 
genetic information on multi-annual timescales over a 10,000 year time frame, making this project original and 
innovative. 
 
RHULGEOG05 
Title: Developing glaciolacustrine varve chronologies of the British Isles during the Last Glacial 
Interglacial Transition. 
 
Supervisors: Dr Adrian Palmer (RHUL), Dr Ian Matthews (RHUL)  
External advisor: Dr Alison MacLeod (Reading) 
 
Annually-laminated sediments (varves) are an important archive for understanding the timing and rates of 
landscape response to abrupt climate transitions at millennial, centennial and decadal scales. In the British 
Isles, there have been renewed attempts to exploit these varve records deposited during glacial and interglacial 
periods (Palmer et al., 2008, 2010, 2012, MacLeod et al., 2014; Candy et al., 2015; Tye, 2015). There is also a 
need to develop chronologies during the transitions between both cold and warm climate states and using 
glaciolacustrine varves has provided greater insight into the complexities of how these climate transitions are 
recorded during the initial phases of deglaciation. The project will improve our understanding of the timing and 



rate of abrupt climate changes during the Last Glacial Interglacial Transition in the UK.  More specifically, it will 
exploit the rich British archive of glaciolacustrine varve sediments, which formed during glacier advance, and 
extend our current chronologies to understand the nature and rates of deglaciation and how this paraglacial 
landscape changes immediately after deglaciation. Training will be offered in geomorphological mapping and 
sediment description and more specifically varve microfacies analysis, varve chronology, tephrochronology, 
time series analysis in combination with selected biological proxies. 
 
RHULGEOG06 
Title: Megafaunal responses to Late Quaternary change on the Tibetan Plateau 
 
Supervisors: Professor Danielle Schreve (RHUL Geography) and Dr Sam Turvey (Zoological Society of 
London) 
 
The extinction of large-bodied land mammals (terrestrial “megafauna”) has been a key focus of Quaternary 
research for over a century. Reconstructing Late Quaternary megafaunal extinction dynamics, and the 
respective roles of humans and climatically-induced environmental shifts in driving these events, are critical 
for conservation management of large mammals under different anthropogenic land-use regimes and future 
climate change. Although a temporal framework for understanding megafaunal extinction is emerging for 
central and eastern China, almost nothing is known about mammalian turnover on the Tibetan Plateau of 
western China (comprising parts of Tibet, Qinghai, Xinjiang, Gansu, Sichuan and Yunnan provinces). This vast 
region, known as “the third pole” or “Asia’s water tower”, is home to Eurasia’s only surviving cold steppe-
adapted ungulate megafauna (a partial analogue for that of Late Pleistocene northern Eurasia) but is currently 
experiencing major environmental shifts driven by global warming.  
 
The project will create a new spatio-temporal baseline of verified megafaunal records using new radiometric 
last-occurrence date series for extirpated/extinct species to estimate extinction dates with probabilistic 
methods for inferring true stratigraphic ranges from observed fossil distributions. Changing species 
distributions will be reconstructed over time using point locality data built up using GIS; changes in range 
extent and fragmentation will be quantified with IUCN-recommended approaches for species range mapping 
using presence-only data. Extinction dates and range shifts will then be compared against palaeoclimate and 
archaeological records to identify critical anthropogenic or environmental impact thresholds for different 
species. Finally, species distribution modelling will be used to further identify drivers of range change for 
different megafaunal species, with hindcasting and forecasting of both prehistoric and modern-day occurrence 
data used to predict past and future species ranges under different climatic and anthropogenic impact 
scenarios. 


