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Oral presentation Abstracts 
 
Does vegetation respond to centennial-scale climatic oscillations? Evidence from Tirinie, a Last 
Glacial-Interglacial Transition site in the Scottish Highlands 
 
ABROOK, A.1, Matthews, I., Milner, A., Candy, I., Francis, C., Lincoln, P., Maas, D. and D. Sachse 

 
1London NERC DTP; Ashley.Abrook.2012@live.rhul.ac.uk  [O1.4] day one, session one 
 
The Last Glacial-Interglacial Transition (LGIT) (16-8 ka BP) in northern Europe is a well-characterised 
period of abrupt climatic change where millennial-scale oscillations in climate led to large-scale re-
organisation of ecosystems. Imprinted upon these longer term episodes are a number of centennial-scale 
climatic oscillations which are far less well understood. These short-lived events appear to be spatially and 
temporally complex across northern Europe and frequently have either not been identified or are shown 
to have limited impact. However, many records have not been studied for proxies which provide evidence 
of both drivers and response, or they are not resolved in sufficient detail. Consequently landscape 
responses to these events are largely unknown. In order to address this, we use high resolution 
palynological and climatic proxies to understand how climatic regimes drive landscape changes.  
 
Here we present a pollen, stable isotope and charcoal record from Tirinie, a palaeo-lake basin in the 
Grampian Highlands. The data suggests that the vegetation record is responding to both millennial-scale 
and centennial-scale climatic oscillations as seen in the isotope record. Abrupt changes in vegetation occur 
where 'revertence' events depict replacement of taxa with ecologies of landscape stability with those 
indicating landscape disturbance. Revertences in the pollen record are matched by concomitant changes 
in the lithostratigraphy and lag oxygen isotopic depletion events in the isotopic profile. Furthermore, fire 
appears locally important but only once climatically induced changes have generated sufficient biomass 
within the landscape for burning. To highlight the changes in the vegetation record we present preliminary 
biomarker data. One important distinction between revertences within the LGIT are those that occur during 
the Interstade compared to the Holocene. Namely, the latter events appear more muted than those which 
are observed in the Interstade. 
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Assessing the extent of semi-arid environments in Late Quaternary Eurasia using mammalian 
evidence: implications for understanding ecological and human responses to abrupt climate 
change 
 
ARNOLD, D.1, Blockley, S.P.E. and D. C. Schreve 
 

1London NERC DTP; david.arnold.2013@live.rhul.ac.uk [O2.17] day two, session three 
 
Beginning at the end of the Last Interglacial around 109,000 years ago, the Late Pleistocene is a period 
characterised by abrupt and rapid shifts in climate in Europe that continues through to the beginning of the 
Holocene [1]. Throughout this period, climatic deterioration and instabilities, driven by a range of forcing 
factors can be observed [2].There is evidence of semi-arid environments spreading through the Late 
Pleistocene, highlighted by the westward migrations of arid-adapted mammals such as jerboa, steppe 
lemming and saiga antelope. However, relating these faunal migrations to the wider unstable climatic 
regime is hampered by a current lack of quantitative precipitation estimates at a representative spatial 
scale and within a robust dating framework.  
 
This work aims to quantify changes in aridity through periods of abrupt climate change and reconstruct 
ecological responses in the Late Pleistocene. Whilst traditional methods such as stable isotope ratios and 
pollen-based vegetation reconstructions have been used to infer past changes in aridity, many records 
are chronologically if not spatially limited. This impedes efforts to understand the drivers behind 
environmental change as well as the rapidity of those changes. The abundance of Late Pleistocene 
mammal assemblages provides excellent spatial coverage and the presence of archaeological material at 
many faunal localities has led to the application of robust dating techniques.  
 
Recent work on both modern herbivores and Neogene fossils has revealed the utility of large herbivore 
hypsodonty (tooth crown height) as a method of quantifying past and present precipitation. Hypsodonty is 
influenced by type and quality of vegetation consumed, and thus, indirectly, by precipitation. Regression 
models have been developed to predict successfully modern environmental variables from the hypsodonty 
index (HI) of large herbivores [3-5]. However, preliminary analysis of their models and datasets indicates 
generalisation of the hypsodonty-precipitation relationship across large spatial areas as well as 
suppression of natural variations in HI by use of a scoring system. Here, we attempt to improve existing 
models by creating a modern training set at higher spatial resolution using well-provenanced museum 
specimens, and retaining the raw HI values. This training set will be incorporated into a new regression 
model using meteorological datasets. The new model will then be used to quantify precipitation at fossil 
sites dated to the Late Pleistocene in order to provide the first quantitative reconstructions of past 
precipitation. Radiocarbon chronologies of the sites (many underpinned by tephrochronology) will be used 
to deliver a robust chronology of past precipitation values at a high temporal resolution. This will permit us 
to assess the control of abrupt climate changes on aridity and the effects of this upon faunal migration and 
hominins. 
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1. Walker, M. et al. Formal definition and dating of the GSSP (Global Stratotype Section and Point) 
for the base of the Holocene using the Greenland NGRIP ice core, and selected auxiliary records’, 
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Sustainable meat? A computational approach to optimal harvesting 
 
BARYCHKA, T.1 
 

1London NERC DTP; tatsiana.barychka.14@ucl.ac.uk  [O2.1] day two, session one 
 
Overharvesting of wild animals for meat is causing local species extinctions in many parts of West and 
Central Africa. The ultimate goal of my PhD is to model the use of animal farming as a partial substitute to 
wild meat harvesting. Thus an optimal mix of farmed and wild meat yields can be predicted with the critical 
aim of reducing pressure on wild animal populations. 
  
I look for reasons behind our failure to correctly assess the sustainability of wild animal harvesting. I also 
look for possible solutions to overharvesting; using machine learning techniques and a novel general 
ecosystem model, the Madingley Model. My current research objectives are to maximise yields from wild 
meat harvesting and to measure impacts of wild meat harvesting on species diversity and abundance. 
 

 
 
 
 
 
Assessing the impact of the 2015 / 2016 El Niño heating event on the structural complexity of 
coral reefs 
 
BAYLEY, D.1, Koldewey, H. and A. Mogg 
 

1London NERC DTP; daniel.bayley.14@ucl.ac.uk  [O2.15] day two, session three 
 
The resilience of reefs to potential shifts from coral to algal dominance following disturbance events have 
been shown to be attributed to a number of key factors. Of these factors, high structural complexity is 
shown to be of primary importance, and has been shown to be integral to a number of ecological processes 
on the reef, and the services it provides.  
 
Our study is based in the remote Chagos archipelago of the Indian Ocean, and uses recently developed 
‘Structure from Motion’ photogrammetry techniques to capture a permanent and detailed quantitative 
digital record of the reef structure in 3D. This methodology removes the need for simple subjective 
estimates to be made from traditional measures of ‘rugosity’.  
 
Repeat surveys were conducted at shallow depths across reef types (flat, crest, slope, lagoon) immediately 
preceding the current El Niño heating episode, which has caused corals to 'bleach' across the globe. We 
further recorded the associated biodiversity (richness and composition) of reef and demersal organisms, 
and plan to repeat the method following the heating event to quantify the resulting effects on the reef 
physical structure and composition in these conditions. 
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Global onshore wind potentials for energy systems models: a geospatial analysis 
 
BOSCH, J.1, Staffell, I.L. and A.D. Hawkes 
 

1SSCP DTP; j.bosch14@imperial.ac.uk [O1.8] day one, session two 
 
In order to constrain global temperature increases below 2°C this century, several Integrated Assessment 
Models (IAMs) predict renewable energy resources will make up a significant share of global electricity 
generation by 2050. In order to better represent the costs and implications of such a transition, it is 
important that global energy system models characterise the technical and socio-economic potential of 
renewable energy technologies realistically; particularly with respect to onshore wind energy, which is 
among the most competitive in cost terms, and the most employed renewable technology in a number of 
modelling scenarios up to 2050 (MESSAGE-MAGICC, ETP 2015, etc.) because of their minimum system 
cost algorithms. 
 
Onshore technical potential is here described in terms of topological, land use and environmental 
constraints, in relation to the available wind resource, which is driven by the time-dependent incident solar 
energy on the earth’s atmosphere and surface. Its geospatial and temporal distribution must therefore be 
described in great detail; aspects which are not well represented in current global models. Overall potential 
also depends on proximity to electricity demand hotspots and viability of transmission pathways. 
 
We demonstrate a Geospatial Information System (GIS) methodology which is the first to combine the 
hourly NASA MERRA-2 global wind speed dataset with the spatially refined DTU wind atlas to derive time 
dependent global Availability Factors (AFs). Global electricity generation potentials are calculated by 
summing the electricity generation densities of the areas remaining after excluding geography where 
turbine installation is not possible due to terrain or land use constraints. Furthermore, plausible buffer 
zones around each farm, and a socially tolerable land coverage (i.e. the 10% of sites with highest CFs) 
additionally constrain capacity deployment. 
 
 
 
 
 
 
 
 
Atmospheric studies of CO2 emissions from fossil fuel combustion in California 
 
BROPHY, K.1 and H. Graven2 
 

1SSCP DTP; kb613@ic.ac.uk [O1.13] day one, session two 
2h.graven@ic.ac.uk (corresponding author) 
 
Global climate change is occurring as a result of greenhouse gas emissions from human activities, with 
the dominant contribution from CO2 emitted by fossil fuel combustion. To calculate fossil fuel CO2 
emissions of nations or provinces, a detailed accounting of economic activities is performed and used with 
emission factors specific to different activities.  Because these calculations are subject to bias and 
uncertainty, they need to be validated with independent techniques, particularly as governments begin to 
introduce regulations to reduce emissions. 
 
This project seeks to develop an independent approach for estimating CO2 emissions that uses 
atmospheric observations and models.  The focus area is the US state of California, which has a network 
of ground based atmospheric observations as well as government policies to reduce CO2 emissions.  To 
connect observations of CO2 concentration and other related tracers of fossil fuel combustion to the 
locations and magnitude of emissions, regional models of atmospheric physics are used.  Observations 
and models are combined with Bayesian inversion techniques to produce optimal estimates of regional 
emissions. 
  



5	
	

Comparison of crayfish capture methodologies for population estimates in headwater streams 
 
CHADWICK, D.1  
 

1London NERC DTP; daniel.chadwick.14@ucl.ac.uk [O2.9] day two, session two 
 
The opportunity to drain down a section of rocky headwater stream in the Ribble catchment of North 
Yorkshire allows for the capture efficiencies of several common methods to be analysed, as well as 
providing an accurate density estimate for an invasive population of the American Signal crayfish, 
Pacifastacus leniusculus. Headwaters are important systems that provide key habitat for spawning fish, 
and often provide final within-catchment refuges for the White-clawed crayfish Austropotamobius pallipes, 
Britain’s only native crayfish and a keystone species. 
 
Many methods of trapping are used to estimate the densities of populations of crayfish, generally 
differentiated between in terms of being either active or passive sampling. These methods vary in their 
sampling periods, labour intensity, costs, and levels of skill required. Choice of technique is often 
influenced by local habitat or geomorphological constraints, as well as pressures such as time and funding. 
A caveat of population estimates are wide confidence intervals often attributed to acknowledged sampling 
bias, potentially allowing for large under or overestimates of population densities. 
 
The sampling methodologies that will be used are Trappies (with a 5mm additional mesh), hand searches, 
and modified surber sampling. These are all commonly applied techniques, utilised in comparable habitats. 
Repeated sampling of a 100m section of a tributary containing the invasive Signal crayfish, with individuals 
being returned between sampling events, will provide population estimates for each method.  A subsection 
of this 100m will then be drained down, and all crayfish will be removed and counted, with the data being 
compared to the population estimates from each method. 
 
Examining the accuracy of the various techniques used to estimate population densities has multiple 
applications, for example in conservation management where stock assessment data is crucial, or in work 
on non-indigenous crayfish species (NICS). Invasive non-native species are a major and direct driver of 
biodiversity loss, disrupting both species conservation efforts and ecosystem services. Signal crayfish are 
an accomplished invasive species capable of reaching great population densities, and have caused 
significant impacts in freshwater systems across the UK. Quantitative data on population densities 
provides insights into the scale and extent of their influence in headwaters, with implications for future 
management.  
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Ups and downs: fluctuating patterns of population density in tropical forest small mammals across 
a long-term dataset 
 
CHAPMAN, P.1 
 

1SSCP DTP; p.chapman14@imperial.ac.uk [O2.2] day two, session one 
 
Long-term community datasets are crucial to understanding how well animal populations persist in human-
modified landscapes.  “Snapshot” studies, especially comparing different levels of habitat degradation in 
a space-for-time substitution, may miss declining or fluctuating populations, and fail to account for 
phenomena such as extinction debt. However logistical issues mean that few studies, especially in tropical 
ecosystems, analyse time-series data. I present population density data for forest-dependent small 
mammals, which was collected in heavily logged tropical humid forest at the Stability of Altered Forest 
Ecosystems (S.A.F.E) project in Sabah, Malaysian Borneo, from 2011-2016 inclusive. Using this, dataset, 
one of the longest-running of its kind in the tropics, I demonstrate that population density is highly variable 
at an interannual scale. Ten species with different microhabitat and dietary requirements show 
approximately synchronous, cyclical fluctuations, with the most common rat species decreasing by 
approximately 50% from a peak year to a crash year before recovering. I hypothesise that these trends 
are primarily driven by underlying spikes in resource availability, and test the relationship of population 
density with several proximate measures of resource availability and their underlying drivers. My results 
have important implications for the management of tropical forests, suggesting that protected area design 
needs to account for these interannual patterns by planning for gene flow and connectivity when vertebrate 
populations are at their minima.  
 
 
 
 
Estimating dinosaur biodiversity in the Cretaceous using climatic envelopes and ecological 
modelling 
 
CHIARENZA, A.A.1, Allison, P and P. Mannion  
 

1SSCP DTP; a.chiarenza15@imperial.ac.uk [O2.14] day two, session three 
 
The archive of fossils and the sedimentary rocks that preserve them represents a long record of climate 
change and associated fluctuations in biodiversity.  
 
Although this record is recognised as being pervasively biased, considerable effort has been made to 
develop sampling methodologies and statistical treatments to mitigate for this bias. We have developed a 
novel and improved approach to estimate potential environmental biases in the fossil record, focusing on 
dinosaur taxa from North America during the Cretaceous period. With fluctuations in climate, the nature 
and distribution of ecological and preservational regimes also change, creating cascading effects.  
 
Collectively, these processes lead not only to ecological and evolutionary change, but also to alteration in 
taphonomic (fossilisation) processes and sampling biases, which directly affect the resulting fossil record.  
 
To evaluate the impact of these biases, a series of virtual habitat maps were produced from high-resolution 
palaeogeographic maps and climate modelling data for the geological stages (~ 6 million years) of the last 
part of the Late Cretaceous (~ 86–66 million years ago). The resulting outputs provide testable hypotheses 
on the distribution of potentially suitable environments, revealing whether these made it into the fossil 
record.  
 
These results have notable implications for estimates of dinosaur biodiversity through time and space. Our 
study offers new insights on understanding the dynamics of past ecosystems, with important 
consequences for how we view biogeographic and evolutionary patterns.  A similar approach has been 
used for modern day environments as a conservation biology tool, and could be used to model the 
response of the terrestrial biota to a changing environment, including predicting future changes in 
biodiversity in response to climate change. As such, our work provides a case study using the only 
available register of past fluctuations in biodiversity, the fossil record. 
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Improving the efficiency of ensemble forecasts: A multilevel Monte Carlo approach  
 
GREGORY, A.1 
 

1SSCP DTP; a.gregory14@imperial.ac.uk [O1.6] day one, session one 
 
Weather and climate models are plagued by uncertainty in key areas, ranging from parameters to initial 
conditions. Probabilistic forecasting is a method of quantifying this uncertainty and it’s effects on future 
forecasts. A great deal of probabilistic forecasts are generated by ensemble methods, where one 
propagates an ensemble of weather / climate scenarios forward in time and sees in how many scenarios 
an event occurs. This in turn gives a probabilistic forecast of this event. The downside of this is that it takes 
a large amount of computational power to generate these ensembles. This presentation looks at how the 
multilevel Monte Carlo approach can be used to significantly improve the efficiency of generating and 
verifying ensemble forecasts. In practice, this allows one to produce more accurate ensemble forecasts 
for the same computational price as before. 
 
 
 
 
How much green and where, to protect cities from flooding? An ecosystem services approach to 
map the water storage capacity of natural infrastructure, now and under climate change. 
  
GUNNELL, K.1 and M. Mulligan2 
 

1London NERC DTP; kelly.a.gunnell@kcl.ac.uk [O2.3] day two, session one 
2mark.mulligan@kcl.ac.uk (corresponding author) 
 
Cities depend on their surrounding rural ecosystems for a variety of ecosystem services. In particular, 
natural “green” and “brown” infrastructure plays a crucial role in storing and slow release of water, acting 
as flood mitigation to downstream areas and helping supply clean, reliable water supplies. Our study takes 
an ecosystem services approach to map and model the role of upstream green infrastructure in the flow 
of flood risk mitigation to cities across the world. We measured the ratio of green to total infrastructure in 
these hydrological basins and compared the storage capacity of the natural infrastructure to the runoff.  
This information helped us highlight areas where there is more runoff than storage capacity and thus where 
the maintenance or installation of natural green infrastructure (such as canopy cover, wetlands and soil) 
could aid in storing excess water and thus alleviate flood risks. In addition, climate scenarios were run 
through a spatial hydrological model to indicate how flood risk might change under different scenarios of 
climate. Such information is needed by urban planners, city authorities and governments to prepare cities 
for future climate impacts (so-called ecosystem-based adaptation). 
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Ecosystem resilience to abrupt climatic and environmental change in southern Siberia during the 
Late Quaternary 
 
HARDING, P.1, Mackay, A.W., Bezrukova, E.V. and A. Shchetnikov 
 
1London NERC DTP; poppy.harding.14@ucl.ac.uk [O1.15] day one, session three 
 
Siberia is highly sensitive to climatic change, with warming rates considerably higher than the global 
average over the past 50 years (1), triggering significant environmental changes, including permafrost 
distribution, shifts in the forest–steppe biome, increases in forest fires and warming of seasonally ice-
covered lakes. Additionally, the region provides essential palaeoenvironmental context for early hominins, 
for example at globally important sites such as Denisova cave (2), and megafauna extinctions (3). This 
means there is a need to understand the long term variability in past Siberian climate and wider ecosystem 
responses.  
 
Quaternary climate variability is dominated by long term orbital forcing along with abrupt sub-Milankovitch 
events on the scales of millennia to centuries, driven by internal feedback mechanisms, volcanic forcing 
and fluctuating solar activity (4). Although these are well documented in the North Atlantic region, their 
scale is poorly constrained in Siberia, where the world’s highest level of continentality offers an opportunity 
to understand changes remote from oceanic influences. Lake Baikal dominates Siberian 
palaeoenvironmental studies, nevertheless some discrepancies exist, potentially relating to sampling 
resolutions and proxy preservation. Additionally high resolution multiproxy analyses are currently limited 
during critical periods.  
 
This presentation will outline the PhD research framework, including: key quaternary climate forcings, the 
Lake Baunt study site and its regional context, the key methods and preliminary results. These include a 
dated record back to ~30ka BP, a new core which extends this record further into MIS3, and multiproxy 
indicators of palaeoproductivity (e.g. biogenic silica) and lake mixing regimes (inferred from diatom 
analyses). Together these highlight several key Quaternary fluctuations potentially correlated to events 
recorded in the Greenland Ice Cores (GS2, GS2.1, GI1, GS1), and these are considered against key 
Quaternary records including those from Lake Baikal and Hulu Cave. These suggest that teleconnections 
between the Siberian High and the East Asian monsoon are also significant for this study, with Lake Baunt 
showing a relationship between productivity and variability in strength of the Siberian High.  
 
References: 
1. Tingley, M. P. & Huybers, P. Nature 496, 201–5 (2013). 
2. Krause, J. et al. Nature 464, 894–7 (2010). 
3. Stuart, A. J. et al. Nature 431, 684–9 (2004). 
4. Lowe, J. J. & Walker, M. J. Reconstructing Quaternary Environments. (Routledge Oxon, 2015). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9	
	

Inert Bond Activation for the Utilisation of Environmentally Harmful Chemicals  
 
HICKEN, A.1 and M.R. Crimmin 
 

1SSCP DTP; ah614@ic.ac.uk [O2.10] day two, session two 
 
Our studies use catalysts based on some of the most abundant metals in the Earth’s crust to break and 
utilise inert bonds. Carbon-fluorine (C–F), carbon-oxygen (C–O) and carbon-hydrogen (C–H) bonds are 
the three of the strongest carbon-element bonds and they can be found in chemicals with the highest 
global warming potentials.1 Through catalytic and mechanistic studies, we are able to investigate how to 
utilise chemicals that have the potential to cause environmental harm. 
 
The utilisation of methane and CO2 provides potential routes to new sources of sustainable energy.2 
Efficient and selective oxidation of methane to methanol is a challenging feat that has the potential to 
revolutionise the petrochemical industry – however lessons can be taken from nature. Methantropic 
bacteria incorporate enzymes that use metal-oxo cofactors to oxidise methane to methanol and it is 
thought that it is the distance between these two metals, which is unusually close, is necessary to activate 
strong C–H bonds.3 Through the study of complexes which can be viewed as reaction intermediates, 
containing single or mixed metal systems, we are able to investigate how the breaking of inert C–O and 
C–H bonds can lead to the formation of sustainable fuels. 
 
The C–F bond is the strongest known single carbon-element bond, and thus the recycling of hazardous 
fluorocarbons from our atmosphere provides a huge energetic challenge. Hydroflurocarbons (HFC’s) are 
known to contribute immensely to climate change – for example the hydrofluorocarbon HFC-23 has a 
global warming potential of approximately 10,000 times greater than that of CO2, perhaps the most socially 
recognised hazardous chemical in the atmosphere. C–F bond activation can be achieved using using 
cheap and abundant metal complexes, leading to the formation of molecules with functionalisable groups. 
This, in addition, can lead to the addition of multiple C–F bonds to socially important molecules such as 
those contained in pharmaceuticals.4 
 
Lignocellulosic biomass is a composite of sugar- and phenol-derived polymers and its complex network 
of strong C–O and C–H bonds presents a potentially excellent renewable energy source.5 Glycerol is 
another example of such source and with the functionalisation of C–O bonds, can be used as a building 
block for further complex chemical products.6 The investigation into C–O bond cleavage using novel 
metallic compounds can lead to further mechanistic understanding of how such molecules can be utilised. 
 
1. Intergovernmental panel on Climate Change, 4th Assessment Report, accessed June 10th 2016. 
 www.ipcc.ch/publications_and_data/ar4/wg1/en/ch2s2-10-2.html 
2. G. A. Olah, et al., Angew. Chem. Int. Ed., 2005, 44, 2636-2639   
3. R. L. Lieberman, et al., Nature, 2005, 434, 117   
4. S. Perser, et al., Chem. Soc. Rev. 2008, 37, 320 
5. B. Upton, et al., Chem. Rev., 2016, 116, 2275–2306 
6. Chemistry for sustainable technologies: A Foundation, N. Winterton, 2011 
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The influence of interspecific competition on the relationship between abundance of spotted 
hyaena (Crocuta crocuta) and its prey across Africa: lessons for the past 
 
JONES, A.1, Carbone C. and D. Schreve  
 

1London NERC DTP; Angharad.Jones.2012@live.rhul.ac.uk [O2.8] day two, session two 
 
The fluctuating environmental conditions during the Pleistocene elicited changes in the mammalian 
species present in Europe, influencing the prey of the spotted hyaena and its carnivore competitors. 
Understanding the interactions between modern populations of spotted hyaena, its prey and other large 
predators may therefore yield important proxy information for interpreting ecological interactions in the 
past. 
 
Carnivore abundance is primarily controlled by prey abundance with a positive relationship (Carbone & 
Gittleman 2002), although the ratio between predator and prey biomass is lower in areas with higher prey 
biomass, as predator biomass increases at a lower rate relative to prey (Hatton et al. 2015). However, for 
individual predator species, competition for food may mediate this interaction. In Africa, spotted hyaenas 
co-occur with other large predators: lion, cheetah, leopard, wild dog, brown hyaena, and occasionally 
striped hyaena. The most important of these in terms of competition appears to be the lion, which, 
alongside spotted hyaena, is frequently the most abundant large predator, both in terms of density and 
biomass. Furthermore, while spotted hyaena may take food from lions through confrontational scavenging, 
they are less successful in this endeavour than with other predators (Mills 1990), often waiting until lions 
have departed from the kill (Bearder 1977). Conversely, lions have been observed to appropriate 
substantial amounts of food from spotted hyaenas (Kruuk 1972; Honer et al. 2002). 
 
This paper discusses whether the presence of other large predators, particularly lion, mediates the 
relationship between prey abundance and spotted hyaena abundance across Africa, and what this 
evidence can reveal regarding predator and prey dynamics with respect to the Pleistocene record. 
 
References 
Bearder, S.K., 1977. Feeding habits of spotted hyaenas in a woodland habitat. East African Wildlife 
Journal, 15, pp.263–280.  
Carbone, C. & Gittleman, J.L., 2002. A common rule for the scaling of carnivore diversity. Science, 
295(5563), pp.2273–2276. 
Hatton, I.A., McCann, K.S., Fryxell, J.M., Davies, T.J., Smerlak, M., Sinclair, A.R.E. & Loreau, M., 2015. 
The predator-prey power law: biomass scaling across terrestrial and aquatic biomes. Science, 349(6252), 
pp.1–13. 
Hayward, M.W. & Kerley, G.I.H., 2008. Prey preferences and dietary overlap amongst Africa’s large 
predators. South African Journal of Wildlife Research, 38(2), pp.93–108. 
Kruuk, H., 1972. The Spotted Hyena: a study of predation and social behavior, Chicago: The University of 
Chicago. 
Mills, M.G.L., 1990. Kalahari Hyenas: comparative behavioral ecology of two species, Caldwell, New 
Jersey: The Blackburn Press. 
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Is there a habitat consequence of asymmetric interspecific aggression in birds on tropical 
mountains? 
 
JONES, S.1 and S. Portugal 
 
1London NERC DTP; samuel.jones.2016@live.rhul.ac.uk [O2.12] day two, session two 
 
Species ranges on tropical mountains are often defined by narrow elevational distributions, where related 
species often replace them at higher, or lower, elevations. Traditional theory has suggested physiological 
tolerance restricts these distributions, whereas recent work has suggested that interspecific aggression 
may define these range limits. These turnover patterns are still poorly understood, however, and the 
multiple roles of interspecific aggression, ecotones and physiology have rarely been studied in fine scale 
studies. To address this gap I studied the turnover dynamics of two species of understorey Nightingale-
thrushes in the Merendon Mountains in Honduras, Central America that often abut at a parapatric range 
boundary. I find that the highland taxa is behaviourally subordinate and that there is a likely habitat 
consequence of this relationship for subordinate taxa. Further, individuals of both species were found 
occasionally higher and lower than the main territorial range boundaries, implying both a consequence for 
non-territorial 'floaters' within species and that physiological tolerance alone is a defining factor in these 
turnovers. 
 
 
 
 
 
Microbially Mediated Arsenopyrite Dissolution: Knowns and Unknowns  
 
JONES, S.1 
 
1London NERC DTP; sarah.jones.15@ucl.ac.uk [O1.10] day one, session two 
 
Arsenopyrite is an arsenic-bearing sulphide mineral. Its dissolution can cause toxic arsenic to be released 
into the environment. Consequently, it is important to understand the mechanisms and products of 
arsenopyrite oxidation and to what extent these processes and products are affected by the presence of 
prokaryotes. This talk will provide an overview of what is known about both the abiotic and biotic dissolution 
of arsenopyrite, as well as highlighting areas where further research is needed and outlining a potential 
experimental plan aimed at answering ongoing research questions.  
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The Taxonomy and Morphological Changes within the Miocene Planktonic Foraminiferal Genus 
Paragloborotalia 
 
KING, D.J.1, Wade, B.S. and C.G. Miller 
 
1London NERC DTP; david.king.13@ucl.ac.uk [O2.5] day two, session one 
 
Planktonic foraminifera are a group of microscopic, unicellular zooplankton, which secrete a shell (test) 
composed of calcium carbonate. The test is readily preserved making planktonic foraminifera excellent 
candidates for evolutionary and extinction studies in the fossil record thanks to their small size, 
morphological distinction and abundance in oceanic sediments. During the Miocene (~5-23 Ma), 
planktonic foraminifera diversity was relatively low. This may have been partially linked to the relatively 
erratic climate of the time, which was characterized by a warm phase in the early to mid Miocene (~12-23 
Ma) punctuated by short lived glaciations, before transitioning into a cooler phase, with a more stable 
climate in the Late Miocene (~5-9 Ma).  
 
Paragloborotalia represents a diverse genus of Eocene to late Miocene planktonic foraminifera, with up to 
13 species being present within the Miocene component of the genus The characteristic features of 
Paragloborotalia include a coiled (trochospiral) test, which can coil in a left (sinistral) or right (dextral) 
direction, and a honeycomb (cancellate) wall texture, which during life had spines attached (spinose).  
 
The taxonomy of the two most successful species, P. mayeri and P. siakensis, has been debated since 
they were originally described in 1939. Historically the means to potentially differentiate between the two 
has been curved sutures on the spiral side on the test in P mayeri, while P. siakensis possesses radial 
sutures. Analysis of material from ocean drilling cores and museum collections have suggested that based 
on the historical means, the two can be regarded as separate species. However, P. mayeri has recently 
been described as non-spinose (lacking spines) and so raises questions about whether the species can 
be regarded within the genus at all. High magnification scanning electron microscope analysis on the wall 
ultrastructure of the P. mayeri morphotype is being conducted to detect whether evidence of spines is 
detectable on well-preserved specimens from the western equatorial Pacific.  
   
In addition, previous research has found a switch in preferential coiling from random (both sinistral and 
dextral) to a dominantly sinistral direction at ~15 Ma, although this has generally only focused on P. mayeri-
siakensis within the equatorial region. Analysis of a number of ocean drilling sites has shown that this 
change is not solely restricted to P. mayeri-siakensis and is observable at a range of latitudes, so may 
potentially be a useful event in biostratigraphy, although the drivers behind this change remain unclear.  
 
 
 
 
 
16th-century America's population demise, land use and carbon cycle changes 
 
KOCH, A.1, Lewis, S., Maslin, M. and C. Brierley 
 

1London NERC DTP; alexander.koch.14@ucl.ac.uk [O1.16] day one, session three 
 
The indigenous population collapse from European diseases following the discovery of the Americas is 
well established. The exact timings and spatial distribution of these virgin-soil epidemics after 1492 are 
however often overlooked when discussing signs of the subsequent near-cessation of indigenous 
agriculture in the palaeoecological record. Here the archaeological and historic evidence of the spread of 
the epidemics is reviewed in conjunction with new charcoal and pollen records to disentangle the extent 
and timing of anthropogenic driven land use change from natural forcing. The findings are then discussed 
in the light of existing estimates on the magnitude of a potential carbon sink from reforestation following 
such land use change. We hypothesise that the resulting carbon sink contributed substantially to the 2000-
year minimum in atmospheric CO2 concentrations at around 1610 as observed in several Antarctic ice 
core records and potentially further amplified Little Ice Age cooling. 
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Is hotter indeed better for phytoplankton growth rates? 
 
KONTOPOULOS, D-G1, Yvon-Durocher, G. and S. Pawar 
 

1SSCP DTP; d.kontopoulos13@imperial.ac.uk [O1.17] day one, session three 
 
Understanding the impacts of climate change on biological systems has been an area of fervent debate in 
the literature. In particular, the capacity of species to respond to climate change remains poorly 
understood. A commonly proposed hypothesis is that ‘hotter-is-better’, i.e. the maximum performance of 
a trait increases with the temperature of the environment due to the acceleration of underlying biochemical 
reactions. An alternative hypothesis posits that evolutionary adaptation will gradually lead to an 
equalization of peak performance across species, regardless of the environment’s temperature. To test 
these hypotheses, we performed a meta-analysis of 665 thermal responses of phytoplankton growth rates, 
controlling for the evolutionary relatedness of species, their habitat (marine or freshwater), and their 
geographical location. Our results provide no support for the ‘hotter-is-better’ hypothesis. Instead, we find 
that cell volume, environmental factors, and evolutionary relatedness are the main drivers that shape 
thermal responses among phytoplankton. Overall, these findings provide insights that can be used to 
inform mechanistic models of phytoplankton responses to climate change. 
 
 
 
 
 
 
 
Examining nitrogen budgets across the sediment-water interface in urban London rivers to 
determine the success of restoration  
 
LAVELLE, A.1 
 

1London NERC DTP; anna.lavelle@kcl.ac.uk [O1.12] day one, session two 
 
The “urban stream syndrome” asserts that the synergy of physical habitat modifications, hydrological 
change and poor water quality can all contribute to stream degradation. In particular, impervious surfaces 
and misconnections from sewage treatment plants can trigger the expulsion of high nutrient loads into 
rivers. Whilst nutrient storage and release in the form of nitrogen (N) is critical for controlling the productivity 
of freshwater ecosystems, excessive loads can lead to storage, biogeochemical transformations and 
transfers between the river bed and water column. NH4+ and NO3- cycling are likely to have a significant 
impact on downstream productivity both on a daily and seasonal basis. In recent decades, restoration 
techniques aimed at improving the physical structure, flow characteristics and ecological condition of rivers 
have been implemented across London. Despite this, there is a dearth of knowledge determining the 
relative success – or failure, of these measures. This study examined NH4+ fluxes across the sediment-
water interface in restored and unrestored reaches across five London rivers using the fluorometry method. 
Findings suggested that although there were notable flux variations between sites, restoration was not 
having a significant effect on the modification of channel function. These results may be attributed to 
relatively high baseline levels of NH4+ present in benthic sediment prior to restoration and the delayed 
effects associated with nutrient removal. These results suggest that river restoration may not necessarily 
lead to improvements in nutrient functioning. They altogether highlight the need to conduct long-term 
monitoring studies to understand the baseline conditions associated with restoration and associated lag 
effects. Incorporating studies to determine NO3- fluxes will further expand our knowledge of nitrification 
and ammonification processes taking place within urban London rivers.  
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In search of the plastic accumulation regions: fine-tuning ocean surface transport models 
 
McADAM, R.1, and E. van Sebille2 
 

1SSCP DTP; rm1911@ic.ac.uk [O2.7] day two, session one 
2e.van-sebille@imperial.ac.uk (corresponding author) 
 
Due to a lack of plastic waste observations on the ocean surface, global transport and accumulation of 
debris is instead determined by efficient statistical models. Such models are based on the trajectories of 
a global dataset of floating buoys, which allows us to calculate probabilities of moving from one area to 
another. Here, we separate this dataset into two flow depths - surface (0m) and mixed-layer (15m) - and 
enhance each model with virtual particles forced by satellite observations. Our understanding of the extent 
and depth of plastic accumulation regions is improved. We also raise some important questions about the 
ability of statistical models to represent ocean transport effectively. 
 
 
 
 
 
 
The Missing Link: chemicals, epigenetics and breast cancer  
 
MAUND, P.1, Emler, S., Widschwendter, M. and E. Silva 
 

1London NERC DTP; phoebe.maund@brunel.ac.uk [O2.16] day two, session three 
 
It is important to not only have an understanding of how we impact our surrounding environment, but also 
how our environment impacts us. We are exposed to low levels of chemicals every day through the 
environment (e.g. pesticides) and consumer goods (e.g. plasticisers and preservatives).  Research has 
suggested that these exposures could be linked to a variety of adverse health effects in wildlife and in 
humans.  
 
In spite of its high incidence worldwide, only 10-15% of breast cancers can be attributed to hereditary 
factors, leaving a substantial proportion with unknown causes.  Evidence suggests that 26.8% of new 
breast cancer cases relate to extrinsic factors, such as lifestyle and environmental exposures. Whilst we 
have increased our knowledge surrounding factors like alcohol and obesity, little is known in regards to 
chemical exposures as previous research has proved inconclusive, with effects only observed at 
concentrations considerably higher than those found in human tissues. Furthermore, we have not identified 
a mechanistic link for many compounds. It has been suggested that epigenetics could provide insight, 
being defined as ‘the link between the environment and our genome’.  
 
The presented research aims to investigates the relationship between low-dose chemical exposures 
(similar to concentrations found in human tissues) and breast carcinogenesis. In order to represent the 
human breast as closely as possible, mammary epithelial cells are grown in three-dimensional cultures 
and exposed to chemicals frequently found in human tissues. Confocal microscopy demonstrates changes 
in mammary morphology, such as deformed structures and loss of proliferative control, in response to 
chemical exposures. These changes resemble those seen in the human breast in the early stages of 
cancer. In addition, using qPCR and MS-PCR we observe alterations at the epigenetic and genetic level 
in target genes that have been associated with breast cancer, such as BRCA1, CCND2 and RASSF1a. 
Taken together, these observations suggest an involvement of chemicals in early breast carcinogenesis. 
Increasing our understanding of their contribution to cancer development alone and in combination, not 
only provides opportunities for cancer prevention, but also allows for more effective risk model 
development, aiding in identifying individuals at high risk for screening programmes. 
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The Ecological Impacts and Environmental Challenges of a New Invasive Species in UK Rivers: 
The Quagga Mussel (Dreissena rostriformis bugensis). 
 
MILLS, D.1, Chadwick, M. and R. Francis 
 

1London NERC DTP; daniel.mills@kcl.ac.uk [O1.7] day one, session one 
 
The recent arrival of invasive quagga mussel (Dreissena rostriformis bugensis) in the UK allows for a 
timely study to evaluate its impact on native ecology. In the Wraysbury River (west London), post-
colonisation impacts on invertebrate community structure were measured by comparing a series of 
reference and invaded study sites once every month for a period of one year. Then, as the quagga 
mussel’s range appeared to increase throughout 2015, further measurements were taken in effected 
reaches of the river Thames to assess the invasives’ density and associated community structure. 
Concurrent to this work has been a field based coloniser study to assess the extent to which invasive 
shrimp are facilitated by quagga mussel shell-substrate in comparison to native counterparts. Finally, 
ongoing work aims to develop novel sampling and monitoring approaches and determine quagga mussel 
habitat preferences in UK rivers. Results may provide important ongoing information to the UK 
Environment Agency and a robust comparison to evaluate future change and impacts from invasive 
quagga mussel. 
 
 
 
 
 
 
 
The Yangtze finless porpoise: investigating key threats and conservation priorities 
 
MOGENSEN, L.1, and S. Turvey2 

 

1London NERC DTP; lisa.mogensen.14@ucl.ac.uk [O1.18] day one, session three 
2samuel.turvey@ioz.ac.uk (corresponding author) 
 
The Yangtze finless porpoise is a unique freshwater cetacean endemic to the middle-lower reaches of the 
Yangtze River, eastern China. An array of anthropogenic pressures has caused severe population decline 
in recent decades, and this taxa is now classified as Critically Endangered. After the Yangtze river dolphin 
was declared extinct in 2007, rapid identification of appropriate conservation management actions is 
imperative if a second cetacean extinction in the Yangtze is to be avoided. Despite this, the exact causes 
of mortality have not been quantified and are not well understood. The research detailed here aims to 
investigate a number of potential threats using boat based survey methods, extensive fishermen and 
stakeholder interviews, comprehensive population modelling, and other data sources. The resulting 
information will be drawn together to conduct a structured decision analysis in order to decide on 
appropriate, effective conservation measures to protect the remaining population of this unique and highly 
at-risk species. 
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Improving water resources management in data scarce-regions under environmental change 
 
OCHOA-TOCACHI, B.F.1, Buytaert, W. and Regional Initiative for Hydrological Monitoring of Andean 
Ecosystems (iMHEA) 
 
1SSCP DTP; boris.ochoa13@imperial.ac.uk [O1.11] day one, session two 
 
Mountainous areas host highly biodiverse ecosystems as well as 20% of the world’s population. They also 
deliver a large portfolio of ecosystem services, including an abundant supply of clean fresh water. 
However, they are undergoing dramatic changes in land use as a result of local rural development, with 
potentially serious impact on the hydrological response. The severity of their degradation contrasts 
strongly with the lack of knowledge about hydrological processes and the strong spatiotemporal gradients 
of the local climate. Some localised investigations have tried to overcome data scarcity, but the geographic 
and meteorological complexity of mountains make regional hydrological predictions very challenging. 
 
Emerging from a local awareness about the need for better information on ecosystem services, a 
partnership of academic and non-governmental institutions pioneered in participatory hydrological 
monitoring. The Regional Initiative for Hydrological Monitoring of Andean Ecosystems (iMHEA) was 
established in 2009. It is an example of a bottom-up initiative that contrasts with the traditional national 
hydrometeorological networks, which provide inadequate coverage of remote headwater areas and don’t 
focus on ecosystem services affected negatively by human interventions or positively by restoration efforts. 
Using a design based on a trading-space-for-time approach, over 30 catchments are currently being 
monitored for precipitation and streamflow by 18 local stakeholders in 14 sites located along the Tropical 
Andes. We present an analysis of these data to regionalise human impacts on catchment hydrological 
response. 
 
The analysed data clearly reflect the dominant regional climate patterns and the extraordinary wide 
spectrum of hydrological response behaviour of the Tropical Andes. The impacts of land use are equally 
diverse. Overall, human interventions consistently result in an increase of streamflow variability and 
reductions of both catchment regulation capacity and water yield, with respect to natural catchments. 
Furthermore, the subsequent regionalization exercise show that land use and cover are effectively 
necessary to explain different catchment hydrological responses. This suggests that it is possible to 
separate land-use impacts from natural variability, and thus to regionalise them. Therefore, such data may 
provide relevant knowledge to support watershed management practices and improve decision-making in 
data-scarce regions. 
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Oxygen and carbon isotopic variability in modern rodent populations: implications for 
palaeoenvironmental studies 
 
PENEYCAD, E.1, Candy, I. and D. Schreve 
 
1London NERC DTP; Elizabeth.Peneycad.2010@live.rhul.ac.uk [O1.2] day one, session one 
 
The stable oxygen (δ18O) and carbon (δ13C) isotope compositions of fossil rodent teeth can potentially 
provide valuable palaeoenvironmental information. However, despite the abundance of rodent teeth in 
Quaternary terrestrial records, few isotope studies have utilized these teeth for palaeoenvironmental 
reconstructions, and this is in part due to a lack of understanding on what the isotope compositions of 
rodent teeth record (Royer et al., 2013). Accurate interpretations of isotope data from fossil teeth are 
dependent upon an understanding of: 1) the factors that contribute to isotopic differences between teeth, 
and 2) the relationships between isotope compositions of teeth and local environmental parameters. 
Modern analogue studies are essential to this understanding, though at present, isotope data from modern 
rodents are limited. 
Here, we present preliminary results of a modern analogue study investigating the δ18O and δ13C 
compositions of short-tailed field vole (Microtus agrestis) teeth from multiple sites across Britain. This study 
aims to: 1) determine the significance of isotope variability between different tooth types (molars and 
incisors) and different individuals within a single population, and 2) assess the δ18O relationship between 
modern M. agrestis teeth and local meteoric water. The results show that isotopic differences between 
molars and incisors are statistically insignificant, and intra-population ranges in tooth isotope values are 
relatively narrow. Therefore, both molars and incisors can provide accurate and fairly precise values for 
the mean δ18O and δ13C of a Microtus population. Additionally, average δ18O values of rodent teeth are 
found to parallel the mean δ18O compositions of local meteoric water sources. This demonstrates that the 
δ18O values of M. agrestis teeth can provide a reliable record of local environmental conditions, and 
consequently would be of great value in palaeoenvironmental reconstructions. 

References cited: 

Royer, A. et al., 2013. What does the oxygen isotope composition of rodent teeth record? Earth and 
Planetary Science Letters, 361, pp.258–271. 

 

 

The changing topography of the Western Mediterranean 
 
QUYE-SAWYER, J.1, Whittaker, A., Roberts, G. and D. Rood 
 

1SSCP DTP; jennifer.quye-sawyer11@imperial.ac.uk [O2.4] day two, session one 
 
The ability to quantify long-term landscape change is integral to understanding the effects of geological 
processes as well as informing climate models and geohazard forecasts.  However, the exposed rock 
record is often incomplete or unable to provide data on subaerial elevation change.  Fortunately, 
landscapes themselves have the potential to preserve evidence of geological events for thousands to 
millions of years.  Past variability in the rate of continental uplift is expressed in the present day in the 
shapes of river profiles.  Using mathematical models for fluvial erosion, numerical inversion techniques 
can be performed to calculate regional cumulative uplift.  This work aims to improve our understanding of 
vertical motions in the Western Mediterranean countries, a region of particular interest due to the 
combination of Eocene (≈55 Ma) to present tectonic activity and mantle processes.  In addition, the 
Mediterranean experienced the Messinian Salinity Crisis, during which the sea level fell dramatically 
between 5.96 and 5.33 Ma.  Work thus far has focussed on Corsica, Sardinia and Calabria, southern Italy.  
Over two-thousand river profiles have been extracted from digital elevation models using GIS software.  
Each river profile has been quality checked against satellite imagery to ensure the validity of the automated 
extraction process.  The influence of variable rock type, past glaciations and anthropogenic alterations on 
the morphology of rivers has been investigated.  Preliminary inversion results are often consistent with 
independent observations. 
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Climate change adaptation in a tropical carnivore is limited by constraints on nocturnal activity 
	
RABAIOTTI, D.1, and R. Woodroffe 
 

1London NERC DTP; Daniella.Rabaiotti.14@ioz.ac.uk [O1.5] day one, session one 
 
African wild dogs are classified as an endangered species, today restricted to just 7% of their historic 
range. Most climate change impact assessments use trait based analysis to determine at risk species. 
Due to their high mobility and flexible habitat use and diet wild dogs would typically be considered at low 
risk from climate change. New evidence, however, shows a fall in pup survival at higher temperatures. 
This work looks at the mechanisms behind this fall in recruitment and potential behavioural adaptations of 
the species in response to rising temperatures.  The findings highlight the risk of missing the mechanisms 
behind species’ climate change vulnerability, and therefore the potential to underestimate that 
vulnerability. Broad scale multi species assessments may not result in adequate conservation policy for 
the African wild dog, or for other species for which such mechanistic impacts of temperature and rainfall 
remain unknown. 
 
 
 
 
 
Optimality and Stability in Carbon Emissions Rights Allocation Rules 
 
RISTIC, B.1, Madani K. and Y. Wang  
 

1SSCP DTP; br313@ic.ac.uk [O2.6] day two, session one 
 
Environmental and resource management often entails managing multiple competing objectives. Often 
these represent competing actors or groups. Determining optimal solutions in these situations assumes a 
cooperative attitude between the different parties, where losses under one criterion are compensated for 
by improvements elsewhere. This system-level optimisation may not be an appropriate solution framework 
for multi-stakeholder settings where consensus is needed. International climate negotiations under the UN 
Framework Convention on Climate Change operate under this requirement. In this setting, alternative 
solution concepts evaluating the stability of a solution under diverging preferences may be more 
applicable. The tensions between optimal and stable outcomes of the international climate negotiations is 
explored through the application of multiple solution concepts to the evaluations of competing allocation 
rules. Multiple multi-criteria decision-making methods are used to determine the optimal solutions while 
social choice and fallback bargaining concepts are applied to determine the stable solutions. The different 
solution concepts offer different solutions giving valuable insight into the tension between optimality and 
stability in this setting. Allocations based on oil and gas reserves are found to be preferred under both 
optimality and stability concepts. However a population based allocation is found to be preferred under 
stability whilst utility from carbon endowments if preferable under system optimality. 
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Validation of sediment-based palaeosalinity reconstructions from coastal lakes and wetlands 
using instrumental and documentary records  
 
ROBERTS, L.1, Holmes, J. and D. Horne 
 

1London NERC DTP; lucy.roberts.09@ucl.ac.uk [O2.13] day two, session two 
 
Shallow lakes and wetlands are ecologically important freshwater resources that support a diverse flora 
and fauna and provide extensive ecosystem services. In marginal-marine areas, however, these lakes are 
subjected to multiple pressures and are complex unstable environments. Wetland salinisation is currently 
occurring at a rate that is unprecedented over the instrumental period as a result of anthropogenic 
catchment modifications, climate change and sea-level rise. A projected 1m rise in sea level, for example, 
will result in 64% of coastal freshwater wetlands being submerged or converted to saline ecosystems. The 
shallow coastal lakes that occupy the Upper Thurne catchment in the NE of the Norfolk Broads, East 
Anglia, UK are seriously threatened by long-term changes in salinity resulting from sea-level rise, storm 
surges, complex hydrogeology and anthropogenic activity. The Broads are home to over 11,000 recorded 
species including 1,500 priority species for conservation, 13% of which are priority species unable to able 
to tolerate mild to moderate brackish conditions. Understanding the impacts of past salinity in the brackish 
water Broads of the Upper Thurne in the context of past management practices will inform effective 
conservation policies for these priority species in areas at risk from future saline intrusion. Currently 
decisions are limited by short-term observations and measurements. Prior palaeolimnological work on the 
system has reconstructed shifts between periods of macrophyte abundance and loss, the presence and 
absence of saline-tolerant macrophytes and an increase in planktonic marine algae species within a 
framework of rising salinity and eutrophication. However, an understanding of the interactions between 
these drivers is limited by a lack of robust reconstructions of past salinity. Here, salinity is quantitatively 
reconstructed for the first time using the trace-element geochemistry (Sr/Ca and Mg/Ca) of low Mg-calcite 
shells of ostracods, microscopic bivalved crustaceans. Once validated and calibrated using historical 
records these reconstructions will facilitate better understanding of salinity forcing on biological 
communities in the Norfolk Broads over the past few hundred years, and in other coastal wetlands over 
longer (several thousand years) time scales. 
 
 
 
 
Ecological speciation in the Neotropical flora 
 
SCHLEY, R.1, de la Estrella, M., Klitgård, B., Forest, F. and T. Barraclough 
 
1SSCP DTP; rowan.schley13@imperial.ac.uk [O1.14] day one, session three 
 
The Neotropics is arguably the most floristically diverse region on Earth, with c.100,000 plant species; one 
of the processes that could have given rise to this staggering diversity is ecological speciation, whereby 
natural selection drives the evolution of reproductive isolation through adaptive divergence. The Brownea 
clade (Leguminosae) is a characteristic component of the lowland Amazonian tree flora that is poorly 
understood, and is made up of around 125 species. These species are particularly diverse in floral 
morphology and the range of pollinators that visit them, with phenological adaptations to attract a wide 
variety of visitors.  
 
This PhD project aims to investigate the factors driving the diversification of the Neotropical flora using the 
Brownea clade as a proxy. Initially, a framework phylogeny will be built using a representative sample of 
species from across the Brownea clade. From this adaptive divergence and resulting speciation will be 
investigated in a spatial context by examining the correlation between phylogenetic relationships, 
occurrence and ecological factors. Furthermore, by inferring the degree of neutral genetic differentiation 
between ecotypes (such as within the Brownea grandiceps complex), the evolution of reproductive 
isolation in the initial stages of speciation may be investigated, which is instrumental in studying the origins 
of biodiversity.  
 
Key Words: 
Speciation, Evolutionary Ecology, Phylogenetics, Biogeography, Taxonomy 



21	
	

The future costs of energy storage and its value in low-carbon energy systems 
 
SCHMIDT, O.1, Staffell, I., Few, S. and A. Gambhir 
 

1SSCP DTP; o.schmidt15@imperial.ac.uk [O1.1] day one, session one 
 
Current energy systems modelling is ill-equipped to model the operation of energy storage and its potential 
future costs. This research investigates the potential future costs of the most promising energy storage 
technologies, and value of storage in a low-carbon electricity system and its possible role based on 
eventual costs. 
 
The potential for innovation and future costs of these technologies are determined by combining:  
• Learning curves: Compiled from academic and commercial literature. 
• Expert elicitations: Academic and industry experts are interviewed regarding the potential for innovation 
in their technology of expertise, and cost estimates for 2020 and 2030. 
• Bottom-up models: The impact of possible component-specific innovations, taken from expert elicitations 
and the literature, are modelled by analysing the bill of materials and manufacturing.  
 
Then, using potential future trajectories of storage cost, we explore the potential role of storage using a 
VBA-based model of the UK electricity wholesale market, estimating the value of storage in a future low-
carbon power system.  This reveals the economically viable capacity of storage for different costs 
 
 
 
 
 
El Niño Dependent Groundwater Recharge in East Africa: A 2015/16 ‘Godzilla’ El Niño case study 
 
SEDDON, D.1, Taylor, R., Kashagili, J., Cuthbert, M. and M. Todd 
 

1London NERC DTP; David.Seddon.12@ucl.ac.uk [O1.9] day one, session two 
 
The >400,000 residence of Tanzania’s capital, Dodoma, are almost completely dependent on the 
Makutapora Wellfield as their source of freshwater. The need to understand groundwater dynamics to 
inform sustainable management has recently escalated. Since March 2015 last year, the water table has 
declined at a rate equivalent to 6m/year. Over 60 years of monitoring, the top decile of recharge events 
have coincided with El Niño events, and account for >50% of recharge. Due to the low temporal resolution 
of previous studies, it has not been determined whether the promotion of El Niño derived recharge is a 
result of intense rainfall exceeding a runoff threshold, or cumulative rainfall overcoming a soil moisture 
deficit threshold. 
 
For the first time, high resolution monitoring of groundwater and surface water responses to precipitation 
will facilitate constraint of the recharge mechanism and climatic conditions (rainfall volume and distribution) 
which promote recharge. Novel high-resolution data were collected in 6 monitoring wells, and the surface 
water inlet and outlet of wellfield. 
 
Preliminary analysis shows that recharge derived from 2015/16 El Niño rainfall has arrested the rapid 
water table decline. Further analysis will explicate spatio-temporal relationships between recharge 
responses, surface-water hydrographs, and precipitation. This will enable us to ascertain whether larger, 
rapid water table responses occur adjacent to inundated areas, with delayed, attenuated responses 
occurring remotely, consistent with predominating focused recharge. Conversely, a recharge response 
occurring more evenly would imply a dominance of diffuse recharge. 
 
Pragmatically, knowledge of how The Makutapora Wellfield is recharged will inform sustainable 
management, and potentially facilitate implementing engineering solutions to optimise artificial recharge. 
Conceptually, Makutapora can act as a test-bed. Elucidating recharge mechanism in an extensively 
monitored system can help highlight processes based shortcomings in hydrological models, which will 
have implications for Sub-Saharan Africa and beyond. 
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Managing the effects of dry spells through low material cost adaptations among small holder 
farmers in the Volta, assessing biophysical and social viability 
 
SMEDLEY, D.1 
 

1London NERC DTP; david.smedley@kcl.ac.uk [O1.3] day one, session one 
 
Small holder farmers across Sub-Saharan Africa (SSA) exist in often extreme poverty whilst facing 
increasing climatic uncertainty. 95% of these farms are rain fed and dependant on green water stocks held 
in the soil. Agricultural productivity is primarily limited by water scarcity which in the SSA setting is driven 
by rainfall variability and high non-productive losses rather than the total annual amount of precipitation 
received during the growing season. This project hypothesises that zero cost interventions such as zai, or 
‘planting pits’, are a physically viable means for overcoming climatic uncertainty, in the form of dry spells, 
and increasing yields whilst enhancing hydrological ecosystem service provision. By hydrological 
ecosystem services the project is referring to the quantity, quality, regulation and flow of water through the 
given basin. The implementation of zai, without the use of inputs, is expected to enhance all of these 
indicators as increased infiltration will reduce surface runoff and non-productive water losses, improve 
water quality if input intensive techniques are replaced, and provide increased dry season flows. Should 
this hypothesis prove to be correct, zai may offer a technique through which the behavior of the social 
ecological system can be modified and sustainably transformed to a state with increased stability and yield 
increases, as well as enhanced hydrological ecosystem service provision. However it predicts that 
significant barriers to adoption exist as well as obstacles concerning market access. Experimentation in 
order to validate or disprove this general hypothesis will examine physical suitability, physical impacts and 
social settings and characteristics. This project is taking place in conjunction with the CGIAR led research 
program on Water Land and Ecosystems (WLE) in the Volta river basin. 
 
 
 
 
 
 
Exploring the effect of recent environmental change on observed vertebrate population trends 
 
SPOONER, F.1, Freeman, R. and R. Pearson 
 

1London NERC DTP; spoonerfiona@gmail.com [O1.19] day one, session three 
 
The impacts of recent climate change have led to changes in the abundance of populations and shifts in 
the distribution of many species. Some have experienced increasing abundance and expanding 
distributions; conversely many species have seen their populations and distribution shrink, in some cases 
leading to species extinction. Declining population trends are increasingly recognised as a serious threat 
to biodiversity, with population extirpations resulting in an erosion of ecosystem function, loss of ecosystem 
services and are often a prelude to species extinction. Here we explore the effect environmental change 
on the population trends of >1,100 bird and mammal populations over the last 65 years. There are very 
few studies which explore the impact of environmental change on population trends at a global scale and 
fewer still which cover such a broad time period.  Using time-series of global climate, land use  and 
population trend data we explore how much of the variation in bird and mammal population trends can be 
explained by environmental change – whilst explicitly considering the interaction between land use and 
climate change. Understanding the nuances of how these drivers of change influence population trends is 
key to making effective predictions of the future status of biodiversity and therefore improving the 
effectiveness of conservation actions. 
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Modelling the Structural Evolution of Campi Flegrei’s Shallow Magmatic System 
 
STEELE, A.1, Christopher Kilburn, C. and A. Gudmundsson 
 

1London NERC DTP; alexander.steele.14@ucl.ac.uk [O2.11] day two, session two 
 

Campi Flegrei is a large caldera in southern Italy that threatens the lives of the 300,000 local population, 
as well as those in the neighbouring city of Naples. Since 1950, the volcano has shown increasing signs 
of unrest highlighted by episodes of rapid ground uplift and local earthquakes. These episodes have 
cumulatively raised the caldera floor by more than 3 metres. The recent unrest is the first at the caldera 
for more than 400 years, raising concern that the volcano is preparing to enter a new phase of eruptive 
activity. 
 
Unrest has been driven by the emplacement of horizontal sheet or sill-like magmatic bodies beneath the 
caldera at depths of ~ 3 km. Once the radius of a sill reaches a value that is greater than its depth of 
emplacement, the induced stress field becomes asymmetric, allowing the intrusion to evolve in one of two 
ways: (1) the sill tips are deflected upwards, propagating magma through the crust towards the surface 
and forming a saucer-shaped sill; or (2) the body thickens into a larger magma chamber that takes on the 
form of a laccolith. Both processes allow magma to migrate to shallower stratigraphic levels and even to 
the surface. 
 
Field evidence from Campi Flegrei suggests that post-collapse caldera eruptions may have been fed from 
both saucer-shaped sills and laccoliths during its eruptive history. Determining how a future intrusion might 
evolve is important because a laccolith will store a greater volume of liquid magma close to the surface 
and hence, a larger magnitude eruption may be triggered. 
 
Novel numerical models have been devised to investigate the evolution of stress fields around magmatic 
sills during their emplacement. The results have been used to (1) compare the criteria that favour the 
formation of a laccolith with that of a saucer-shaped sill, and (2) determine the unrest indicators that reliably 
differentiate between the two modes of formation. They allow us to better understand how magma is stored 
and transported in the crust and provide new constraints for evaluating the reliability of eruption forecasts 
and responding effectively to caldera unrest. 
 

 
 
 
 
 
Why has the amplitude of the seasonal cycle of CO2 at high northern latitudes increased? 
 
THOMAS, R.1 
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Observations show an increasing amplitude in the seasonal cycle of CO2 (ASC) north of 45N of 56± 9.8% 
over the last 50 years and an increase in vegetation greenness of 7.5-15% in high northern latitudes since 
the 1980's. However, the causes of these changes remain uncertain. In this talk I will discuss how historical 
simulations from terrestrial biosphere models in the Multi-scale Synthesis and Terrestrial Model Inter-
comparison Project (MsTMIP) can be used to understand why these changes have occurred. I will show 
how the emergent property of light-use efficiency (LUE) provides a simple way of separating physiological 
and structural changes in the ecosystem and discuss how this model analysis can help us understand 
what has been observed. 
 
 
	


