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Poster Presentation Abstracts 
 
Human-wildlife coexistence: understanding the causes of vulnerability and resilience to human 
populations 
 
AMENT, J.1, Carbone, C., Collen, B. and R. Freeman 
 

1London NERC DTP; judith.ament.15@ucl.ac.uk Day two, poster session one, position G2 
 
Conservation actions such as protected areas are relatively well studied and are generally successful in 
protecting wildlife and habitats within their boundaries. Cumulatively they are still insufficient to reduce the 
current rate biodiversity loss however, as this would require more land to be set aside for conservation 
than is realistically available. Moreover, many species are simply not well suited to live within protected 
area boundaries due to for instance wide-ranging behaviour. In addition, a strong spatial separation of 
wildlife and human activities would mean the loss of ecosystem function and many ecosystem services in 
human dominated areas, ranging from provisioning and regulating services such as pollination and water 
filtration, to cultural services such as experiencing an emotional connection to the environment. For these 
reasons it is thus imperative that wildlife persists interspersed and intermixed with humans on the 
landscape. In order to promote the survival of wildlife populations outside protected areas, evaluation of 
landscape-scale wildlife population trends, in relation to human dynamics and activities, is necessary to 
understand where conservation action is most needed and most likely to be effective. This project will use 
wildlife population trend data from the Living Planet Index, a global dataset of population trends of 
vertebrate species, in addition to a wide range of global socioeconomic data on progress made toward the 
sustainable development goals, to investigate socioeconomic variables that predict wildlife persistence 
outside protected areas. Simultaneously, this study will investigate whether there are synergies between 
wildlife conservation and international development, and explore the socioeconomic and environmental 
preconditions for these synergies. 
 
 
 
 
 
 
How to build your own B.A.R.D. (Bat Avian Recording Device) 
 
BEASON, R.1 
 
1London NERC DTP; Richard.Beason.2016@live.rhul.ac.uk Day one, poster session two, position I2 
 
Soundscape ecology is a relatively new field of research that considers the relationships between a 
landscape and its soundscape, which is the combined sound of all the sources (biotic, abiotic and 
anthropogenic) that emanate from within it. To avoid direct competition, different species have adapted to 
utilise different times and frequencies for sound-based communications, thus occupying their own acoustic 
niches. Disturbances in a habitat's physical environment, such as anthropogenic intrusion, invasive 
species and local extinctions, can thus manifest themselves as changes in its acoustic environment. In 
order to analyse the sounds of the environment it is first necessary to record these sounds, sometimes 
over prolonged periods of time. Purpose-built recorders designed for continuous, outdoor, audio recording 
are available but choices are currently limited, and expensive. The Wildlife Acoustics SM3BAT, for 
example, is capable of recording both bats and birds but costs $1,300, with microphones costing an 
additional $500+. This can place them out of reach for many researchers and limit their use where large-
scale deployments are required. The intention of this sub-project was therefore to design a more 
affordable, and reproducible, alternative for performing autonomous recordings in the audible and 
ultrasonic frequency ranges. The Bat Avian Recording Device (BARD) was subsequently completed for 
under £500 using commercially available components and has shown itself capable of achieving a 7 day 
field life. This poster documents how to build your own BARD and discusses some of the general 
considerations and challenges associated with the creation of a new piece of field equipment. 
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Rates of East Antarctic Ice Sheet retreat during Plio-Pleistocene warm periods from detrital 
provenance analysis at IODP Site U1361 
 
BERTRAM, R.1, van de Flierdt, T., Wilson, D.J., Jimenez-Espejo, F.J., McKay, R.M. and C. Escutia  
 

1SSCP DTP; r.bertram14@imperial.ac.uk Day one, poster session one, position K1 
 
Marine-based sectors of the East Antarctic Ice Sheet (EAIS) have the potential to raise global sea level by 
around 20m. Whether such sections could become unstable under a warming climate has recently been 
assessed using modelling approaches. Models of both past and future changes have shown significant 
Antarctic ice retreat with implications for predicted sea level given unabated emissions over the next few 
hundred to thousand years. Geological data from locations proximal to the EAIS are lacking, yet are 
needed in order to verify such rates of ice retreat under warmer conditions in the past. 
  
Here we present geochemical provenance analyses (neodymium and strontium isotopes) on detrital 
sediments recovered during IODP Expedition 318 (Site U1361A), from the continental rise offshore of 
Wilkes Subglacial Basin. Our new study focuses on three warm intervals spanning the middle Pliocene to 
earliest Pleistocene, which are investigated at sub-orbital resolution to evaluate ice dynamics under 
warmer than modern temperatures. 
 
Sediment provenance is shown to vary in parallel to ocean productivity in all intervals. Transitions into and 
out of individual warm phases occur gradually, and we tentatively suggest over timescales of a few 
millennia. For two of the three intervals investigated, these changes can be unambiguously tied to changes 
in the global benthic δ18O stack, and hence to ice volume. Our results are the first to provide geological 
support for suggested rates of ice retreat into East Antarctica’s subglacial basins on the order of a few 
thousand years during Pliocene warm periods. 
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Applying machine learning techniques and satellite data to determine land-use in tropical areas 
 
BLAIR, P.1 and W. Buytaert2 
 

1SSCP DTP; peter.blair14@imperial.ac.uk Day one, poster session one, position L2 
2w.buytaert@imperial.ac.uk (corresponding author) 
 
Land-use in tropical areas has been changing rapidly in recent years. Deforestation and the conversion of 
land for the cultivation of crops has occurred at an astonishing rate across South America, Africa and Asia, 
having significant impacts on livelihoods and the environment. One particularly significant case of rapid 
tropical land-use change is that of Indonesia and Malaysia, where vast areas of rainforest have been cut 
down either to produce timber, or to make way for oil palm. Palm oil is now the world’s most widely used 
vegetable oil and is in around half of all products found in supermarkets. The production of palm oil has 
positive impacts for a nation’s economy, but the rapid expansion that has occurred in Indonesia and 
Malaysia has had significant impacts on biodiversity, carbon sequestration and storage, water resources 
and many other areas. As such, the development of robust policy to manage the development of oil palm 
is of huge importance. 
 
In order for the development of policy which balances economic and environmental aspects of palm oil 
cultivation, it is important to be able to quantify the environmental impacts that cultivation has. However, 
in order to ascertain the impacts that large-scale cultivation is having, land-use patterns must be known. 
In these areas, land-use maps are often not available (particularly open-access maps), and this can pose 
a major problem to those studying the environmental impacts of deforestation and oil palm cultivation. It is 
therefore imperative to leverage what land-use data that is available. 
 
This study uses available data regarding land-use in Central Kalimantan (Indonesia) and Kuala Langat 
(Malaysia), in conjunction with satellite data and machine learning techniques, to help determine land-use 
and land-use change in other areas in Malaysia and Indonesia.  For the areas where land-use is known, 
a raster grid is set up where each pixel contains information regarding land-use, as well as a number of 
parameters such as monthly vegetation indices (essentially greenness), primary productivity, population 
density, and distance to roads and rivers. Machine learning algorithms (artificial neural networks and multi-
variate logistic regression) are then applied and optimised in order to give a model linking input parameters 
to land-use. The models are then applied to other areas in Malaysia and Indonesia to give a picture of 
land-use where it is currently unknown. 
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A system dynamics model of human-water interaction in anthropogenic droughts 
 
BLAIR, P.1 and W. Buytaert2 
 

1SSCP DTP; peter.blair14@imperial.ac.uk Day two, poster session two, position O1 
2w.buytaert@imperial.ac.uk (corresponding author) 
 
Modelling is set to be a key part of socio-hydrology’s quest to understand the dynamics and long-term 
consequences of human-water interactions. As a subject in its infancy, still learning the questions to ask, 
conceptual models are of particular use in trying to understand the general nature of human-water 
systems. The conceptual model of Di Baldassarre et al. (2013), which investigates human-flood 
interactions, has been widely discussed, prompting great steps forward in understanding and coverage of 
socio-hydrology. The development of further conceptual models could generate further discussion and 
understanding. Flooding is one archetypal example of a system of human-water interaction; another is the 
case of water stress and drought. There has been a call to recognise and understand anthropogenic 
drought (Aghakouchak et al. 2015), and so this study investigates the nature of the socio-hydrological 
dynamics involved in these situations.  
 
Here we present a system dynamics model to simulate human-water interactions in the context of water-
stressed areas, where drought is induced via a combination of lower than usual water availability and 
relatively high water use. It is designed based on an analysis of several case-studies where recent 
droughts have occurred, or where the prospect of drought looms. The locations investigated are Spain, 
Southeast Brazil, Northeast China and California. The numerical system dynamics model is based on 
causal loop, and stocks and flows diagrams, which are in turn developed from the qualitative analysis of 
the different cases studied. The study uses a comparative approach, which has the advantage of eliciting 
general system characteristics from the similarities between cases, while using the differences to 
determine the important factors which lead to different system behaviours. 
 
References 
Aghakouchak, A. et al., 2015. Recognize anthropogenic drought. Nature, 524, pp.409–411. 
Di Baldassarre, G. et al., 2013. Socio-hydrology: conceptualising human-flood interactions. Hydrology 
and Earth System Sciences, 17(8), pp.3295–3303. Available at: http://www.hydrol-earth-syst-
sci.net/17/3295/2013/ [Accessed August 8, 2014]. 
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Alluvial fans: reconciling modelled and observed sediment dynamics in response to climate 
change 
 
BROOKE, S.1, and A.C. Whittaker2 
 

1SSCP DTP; s.brooke14@imperial.ac.uk Day two, poster session one, position L1 
2a.whittaker@imperial.ac.uk (corresponding author) 
 
Alluvial fans offer a unique glimpse of the sedimentary record of upstream fluvial processes. The 
relationship between sediment flux and external tectonic and climatic controls is well-preserved in alluvial 
fans immediately downstream of fluvial catchments. We quantify the sediment dynamics of desert fans in 
the southwestern United States with well-constrained tectonic boundary conditions invariant over the late 
Pleistocene to detect evidence of climate-induced landscape response. Using numerical models that 
predict catchment sediment flux and alluvial fan response to precipitation change, we use field 
observations to constrain the climate-sensitivity of these desert landscapes. 
 
Four OSL and cosmogenic age-correlated fans in SW USA were mapped over a range of fan surfaces of 
upper Pleistocene to Recent in age. Surface widths and slopes were derived from remote-sensing and 
downstream grain size change measured using photogrammetry and Wolman point counts in the field. 
Results show that grain size distributions are typically self-similar but show statistically significant changes 
between alluvial surfaces over intra-Holocene timescales as well as over the Late-Pleistocene glacial-
interglacial transition. These changes suggest significant changes to source catchment erosion and 
sediment transportation response to climate, with many surfaces exhibiting a doubling of initial coarse 
fraction grain size between Recent and Pleistocene surfaces. 
 
We test these findings using independent estimations of sediment flux from numerical and empirical-based 
modelling approaches under similar tectonic and climatic conditions. Agreement between models and 
fidelity to field observation pose important questions on complex alluvial fan surface processes, the 
preservation of upstream climate signals and the efficacy of landscape evolution models. 
 
 
 
 
 
 
 
Navigating Uncertainty in Environmental Composite Indicators 
 
BURGRASS, M.1, Halpern, B.S. and E.J. Milner-Gulland 
 
1SSCP DTP; m.burgass14@imperial.ac.uk Day two, poster session two, position H2 
 
Composite indicators (CIs), are increasingly being developed to measure and track environmental 
systems. However, they have faced criticism for not accounting for uncertainties and their often arbitrary 
nature. This poster highlights methodological challenges and uncertainties involved in creating CIs and 
provides advice on how to improve future CI development in practice. Research on uncertainty in CIs 
currently focuses on how different construction decisions affect the overall results and is explored using 
sensitivity and uncertainty analysis. Much less attention is given to uncertainties arising from the theoretical 
framework underpinning the CI, and the sub-indicator selection process. This often lacks systematic rigour, 
repeatability and clarity. This poster recommends the use of systems modelling as well as systematic 
elicitation and engagement during CI development in order to address these issues. Composite indicators 
make trends in complex environmental systems accessible to wider stakeholder groups, including policy 
makers. Without proper discussion and exposure of uncertainty, however, they risk misleading their users 
through false certainty or misleading predictions. This poster offers guidance for future environmental CI 
construction and users of existing CIs, hence supporting their iterative development and effective use in 
policy-making. 
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Effects of land use on soil and leaf-litter invertebrates 
 
BURTON, V.1, Purvis, A. and P. Eggleton 
 

1SSCP DTP; v.burton@nhm.ac.uk Day two, poster session one, position J1 
 
Human activities, particularly land use change and habitat degradation, are causing major declines in 
biodiversity worldwide but studies of land use change effects on biodiversity mostly focus on above-ground 
taxa, particularly vertebrates. The effects of land-use change on soil invertebrates is less well known, 
despite their importance in developing soil structure, nutrient cycling and water drainage. 
 
Using data collated as part of the projecting responses of ecological diversity in changing terrestrial 
systems (PREDICTS) project (www.predicts.org.uk), we analysed how soil and litter invertebrate 
biodiversity responds to land use change. Community composition and land use data were obtained from 
authors of studies that measured soil and/or litter invertebrate diversity at multiple sites with differing levels 
of human pressures. The responses of species richness and abundance to land use and use intensity 
were modelled using generalised linear mixed effects models to accommodate study-level differences. 
 
In common with the PREDICTS dataset as a whole, sites in human-dominated land uses such as cropland 
and pasture showed lower species richness than those in primary and secondary vegetation. In contrast, 
the overall abundance of soil biodiversity in pasture actually increased with higher use intensity.  
 
Our results indicate that soil invertebrates may not respond to human pressures in the same way as above-
ground biodiversity, and this difference should be considered when biodiversity indices with few 
representatives of these taxa are applied to soil biotas. 
 
 
 
 
 
 
Simulation of an Oxy-fuel CCS process using Aspen Hysys  
 
CABRAL, R.1, Kolster, C. and N. Mac Dowell 
 

1SSCP DTP; r.cabral15@imperial.ac.uk Day two, poster session one, position M2 
 
In order to reduce global emissions by the well below 2 oC target agreed on COP21, carbon capture and 
storage (CCS) is an extremely important technology because we are still too reliant on fossil fuels for heat 
and power generation. It has been stated that carbon dioxide (CO2) reductions of as high as 90% can be 
achieved by applying CCS on CO2 sources. 
 
The main idea of oxy-fuel combustion revolves around burning a fuel with a mixture of oxygen (O2) with 
recycled flue gas (RFG) as opposed to air. This reduces the amount of nitrogen (N2) in the flue gas (FG) 
while increasing CO2 and water vapour concentrations, making it easier to obtain a pure stream of CO2 
by dehydration and using a low temperature purification processes. In order to have a pure oxygen stream 
an air separation unit (ASU) needs to be deployed to separate O2 and N2 from air. 
 
In this work a simulation of a double column cryogenic air separation unit (ASU) and an ultra-supercritical 
pulverized coal power plant, complete with flue gas cleaning and control system was done using Aspen 
HYSYS. To complete the oxyfuel combustion plant, the simulation of a CO2 compression and purification 
unit (CO2 CPU) performed by Clea Kolster was added to take into account the work required for CO2 
purification. 
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Assessment of Low Carbon Mobility Policies in Cities 
 
CALDERON IRAZOQUE, A.1 
 
1SSCP DTP; a.calderon-irazoque15@imperial.ac.uk Day one, poster session two, position P1 
 
The aim of the research is to assess the impacts and feasibility of low carbon transport policies in cities. 
The study addresses the remaining questions on which strategies will bring optimal benefits for GHG 
emissions reduction but also offer air quality and health co-benefits. The project focuses on two case 
studies: London and Mexico City. Integrated assessment models will be used to evaluate the effects of 
low carbon policies and decarbonisation strategies. Low carbon transport policy scenarios and cost 
assessments will be developed. We will use two analytical approaches to understanding the feasibility of 
implementation of low carbon transport policies. First, theoretical understanding of the socio-technical 
transition to analyse multiple actors, behaviour types, institutions, and existing systems. Second, practice-
based action research involving stakeholder analysis to understand perceptions at the local level and 
current initiatives. 
 
 
 
 
 
 
 
Lepidosaurian diversity through time: an exploratory look at the data 
 
CLEARY, T.1 
 

1London NERC DTP; t.cleary@nhm.ac.uk Day one, poster session two, position L1 
 
Lepidosauria is a successful extant clade represented by Squamata (lizards and snakes; >10,000 species) 
and the now-relictual Rhynchocephalia (tuatara; 1-2 species). It has a long evolutionary history beginning 
in the Triassic, and is represented by a vast array of fossil taxa, but long-term patterns of diversity have 
yet to be assessed, particularly in the terrestrial realm. 
 
Here I study the diversity of terrestrial lepidosaurs, ranging from the Triassic-Paleogene (252-23 Ma), on 
genus-level occurrence data obtained from the Paleobiology Database. In order to ‘correct’ for biases 
associated with face-value taxon counts, shareholder quorum sampling (SQS) is used to generate diversity 
curves. 
 
At substantial quorum levels (>0.5), a low Late Triassic diversity declines across the Triassic-Jurassic 
boundary. A decline is also observed across the Jurassic-Cretaceous boundary, but this is lost at higher 
quorum levels. A substantial high level of diversity is found for the Campanian, but this drops sharply into 
the Maastrichtian. A rise post-Cretaceous represents recovery from the K-Pg mass extinction, and this 
continues into the first half of the Eocene, most likely aided by the Paleocene-Eocene Thermal Maximum 
event. Diversity falls again in the Late Eocene, but improves in the Oligocene (though not as strongly at 
higher quorum levels); this may represent the turnover event known as the “Grande Coupure”. 
 

The SQS results here are for a global lepidosaur record, and may not represent the state of diversity on 
individual continents. Data is highly skewed, with 40% of the specimens originating from the USA, a clear 
indicator of sampling bias. In addition, the majority of occurrences are from the Campanian-Maastrichtian 
and the Eocene (~60%) which may represent a genuine high of diversity or collector bias. It is important 
to therefore study diversity at a regional level, particularly to study possible differential effects of extinction 
events on multiple continents (e.g. “Grande Coupure”). 
 
 
 
 
 
 



8	
	

Evaluating the impact of law enforcement monitoring and management tools on conservation 
outcomes in protected areas 

 
DANCER, A.1 
 

1London NERC DTP; anthony.dancer@ucl.ac.uk Day two, poster session one, position C2 
 
The failure of Protected Areas (PAs) to stem the illegal killing of threatened species is partially linked to 
weaknesses in PA management practices, particularly law enforcement. While increasing investment to 
law enforcement activities is not always possible there is potential to enhance the effectiveness of existing 
operations through improved monitoring and management. Rangers themselves can provide a cost-
effective, regular source of information by capturing data opportunistically whilst on patrol, including data 
on where illegal activities are occurring, and on law enforcement responses to these threats. Tools such 
as MIST and, more recently, SMART (Spatial Monitoring and Reporting Tool) have been developed to 
facilitate the capture and analysis of this Law Enforcement Monitoring (LEM) data, and to provide a 
framework within which LEM information can be used to inform patrol management. SMART is currently 
implemented in 149 sites worldwide and aims to improve patrol performance and reduce levels of illegal 
activity. However, despite the considerable resources expended in SMART’s deployment, there has been 
little formal evaluation of whether and how it can achieve these aims. I aim to address this shortcoming by 
providing the first, initiative-wide evaluation of the impact of using SMART on conservation outcomes in 
PAs. Firstly, I will use empirical LEM data from a broad sample of sites in which SMART has been 
implemented globally to estimate trends in patrol performance and illegal activity across PAs, since 
implementation. Secondly, I will conduct semi-structured interviews with technical partners responsible for 
facilitating SMART at site level to characterise SMART-induced improvements in reporting and 
management practices, and capture variation in use between sites. Finally, I will test whether differences 
in trends in conservation outcomes can be attributed to SMART-induced changes in reporting and 
management practices, or to other factors. 
 
 
 
 
 
 
 
Integrated Urban Energy and Water System Dynamics 
 
DE STERCKE, S.1, Mijic, A., Buytaert, W. and V. Chaturvedi 
 

1SSCP DTP; s.de-stercke14@imperial.ac.uk Day two, poster session two, position I1 
 
The global trend of urbanisation is concentrating an increasing demand for services in cities, augmenting 
the global demand for resources such as freshwater and energy. At the same time, those resources are 
posing limits due to their availability or because their use is made prohibitive because of environmental 
pressures through e.g. global warming. Whereas planning for the provision of water and energy systems 
in cities has historically generally been separate, in the face of the present environmental challenges with 
important and intensifying socio-economic impacts, and because of their important interlinkages, both 
need to be integrated. The work presented introduces a combined urban energy/water model developed 
using system dynamics as a method, with an explicit and partially endogenous representation of the end-
use demand. The model is used to illustrate how energy-related policies can affect the water sector and 
vice versa, the implications for planning of both systems which follow from that, and the role demand side 
management plays. Future energy and water system pathways are explored for London and Mumbai using 
the model and city-specific scenarios, and sustainable trajectories are identified. This work also highlights 
where the model should be refined and how it can be used to inform decision making in a generic city. 
 
 
 
 
 
 
 



9	
	

Using annually-resolved records to assess how the Baltic Ice Lake influences the climatic 
regimes across the North Atlantic region during the Last Glacial-Interglacial Transition 
 
DEVINE, R.1, Palmer, A. and  A. MacLeod 
 
1London NERC DTP; mava401@live.rhul.ac.uk Day one, poster session two, position H1 
 
During the last deglaciation, ocean circulation in the North Atlantic was highly variable in strength and 
direction, with abrupt climate changes driven by salinity variations and fluctuations in the strength of the 
Atlantic Meridional Overturning Circulation (AMOC) (Alley, 2007). It is widely accepted that injections of 
freshwater to the North Atlantic from the collapsing Laurentide ice sheet led to temporary shutdown of the 
AMOC, initiating widespread reorganisation of the ocean-atmosphere systems (Clark et al., 2001; 
Thornalley et al., 2010). However, recent transient climate model simulations demonstrate that gradual 
freshwater input from the drainage of the Baltic Ice Lake, rather than freshwater outbursts from the 
Laurentide Ice Sheet, may have been sufficient to trigger cold stadials during the last glacial cycle 
(Muschitiello et al., 2015). To date, several conflicting ages for the timing of Baltic Ice Lake drainage have 
been proposed, ranging from the Late Allerød (c. 13,100 yrs BP; Björck, 2008) to the Younger Dryas/early 
Holocene boundary (c. 11, 700 yrs BP; Swärd et al., 2015), and many have contested whether drainage 
was catastrophic or occurred over several hundred years (Björck and Digerfeldt, 1989, Andrén et al., 
2002). The distinct lack of robust, independent age estimates for the timing of Baltic Ice Lake drainage 
prohibit confident assertions regarding the potential impacts on regional climatic change. This research 
seeks to resolve outstanding chronological uncertainties through a combination of tephrochronology and 
microfacies analysis of annually laminated glaciolacustrine sediments deposited in the Baltic Ice Lake in 
the Östergötland region of southern south-eastern Sweden. Identification of isochronous microscopic 
volcanic ash layers offers the rare opportunity to refine the Swedish varve chronology, and provide 
absolute age estimates for Baltic Ice Lake drainage. This will enable reconstruction of the synchronicity of 
ice and ocean responses to abrupt climatic shifts, and assessment of the potential impact of the Baltic Ice 
Lake drainage on the North Atlantic Ocean-atmosphere systems. 
 
Alley, R. B. (2007). Wally was right: predictive ability of the North Atlantic ‘conveyor belt’ hypothesis for 
abrupt climate change. Annual Review of Earth and Planetary Science, 35, 241-272. 
Andrén, T., Lindeberg, G., Andrén, E. (2002). Evidence of the final drainage of the Baltic Ice Lake and the 
brackish phase of the Yoldia Sea in glacial varves from the Baltic Sea. Boreas, 31, 226–238. 
Björck, S Digerfeldt, G. (1989). Lake Mullsjön: a key site for understanding the final stage of the Baltic Ice 
Lake east of Mt. Billingen. Boreas, 18(3), 209-219. 
Björck, S. (2008). The Late Quaternary development of the Baltic Sea basin. Assessment of climate 
change for the Baltic Sea basin, 398-407. 
Clark, P. U., Marshall, S. J., Clarke, G. K., Hostetler, S. W., Licciardi, J. M., and Teller, J. T. (2001). 
Freshwater forcing of abrupt climate change during the last glaciation, Science, 293(5528), 283-287. 
Muschitiello, F., Pausata, F. S. R., Watson, J. E., Smittenberg, R. H., Salih, A. A. M., Brooks, S. J., 
Whitehouse, N. J., Karlatou-Charalampopoulou, A., Wohlfarth, B. (2015). Fennoscandian freshwater 
control on Greenland hydroclimate shifts at the onset of the Younger Dryas. Nature Communications, 6, 
1-8. 
Swärd, H., O'Regan, M., Ampel, L., Ananyev, R., Chernykh, D., Floden, T., Jakobsson, M. (2015). 
Regional deglaciation and postglacial lake development as reflected in a 74 m sedimentary record from 
Lake Vättern, southern Sweden. GFF, 1-19. 
Thornalley, D, J, R., Elderfield, H., McCave., I. N. (2010). Intermediate and deep water paleoceanography 
of the northern North Atlantic over the past 21,000 years. Paleoceanography, 25. 
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The trade-off between tidal-turbine array yield and environmental impact 
 
Du Feu, R.1, Funke, S.W., Krammer, S.C., Culley, D.M., Hill J., Halpern, B.S. and M.D.Piggott 
 
1SSCP DTP; rd614@imperial.ac.uk Day one, poster session two, position O2 
 
The layout of tidal-stream turbine arrays is an important factor in determining both the final power yield of 
the array and the effects that the array has upon the local hydrodynamics. It might be expected that the 
more energy extracted from the tidal current the greater any consequent environmental impact will be. 
Here we investigate the trade-off that exists between power generation and alteration of the current by 
posing it as a multi-objective optimisation problem. We use OpenTidalFarm, an array layout optimisation 
tool that maximises yield, to evaluate a range of idealised test scenarios. Each potential array is assessed 
for its level of environmental impact, measured here as the alteration in the ambient hydrodynamics. These 
analyses allow identification of possible trades-offs between the two key societal objectives of energy 
production and conservation. In turn this produces information valuable to stakeholders and policymakers 
when making decisions on array design. 
 
 
 
 
 
 
 
 
Spatio-temporal patterns of body size in the zooplankton communities of the North Atlantic 
 
EVANS, L.E.1, Hirst, A.G., Beaugrand, G., Kratina, P.. 
 

1London NERC DTP; l.e.evans@qmul.ac.uk Day two, poster session one, position H1 
 
Temperature plays an important role in the global distribution of species. Ectotherms, in particular, are 
highly sensitive to temperature and changes as it regulates their metabolic functioning.  Understanding 
the mechanism between this relationship, that is, to understand why species redistribute with temperature 
change is of critical importance as we face an uncertain future with a rapidly warming climate. In this study, 
we focus on marine zooplankton body size as a functional trait to explain why species are shifting with 
warming waters. Spatial and temporal patterns of copepod community size and temperature was evident. 
Copepod body size is becoming smaller on average across the North Atlantic as sea surface temperatures 
are warming over time. Two distinct regions of the North Atlantic were recognised – the Eastern and 
Western portion are significantly different from both a body size and temperature perspective. The dataset 
also adheres to Bergmann’s rule – with larger organisms more commonly found in colder waters and vice 
versa. Certain copepod family groups also demonstrate stronger tendencies towards Bergmann’s rule than 
others, such as Calanus. Teasing apart the reasoning behind why species move may increase our 
understanding of the impacts of climate warming and improvements for future forecasting of change and 
management of natural resources.  
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Application of the Environmental Impact Classification for Alien Taxa (EICAT) to a global 
assessment of alien bird impacts 
 
EVANS, T.1, Blackburn, T. and S. Kumschick 
 

1London NERC DTP; thomas.evans.14@ucl.ac.uk Day one, poster session two, position J1 
 
Aim 
To apply the recently published EICAT protocol to an assessment of the magnitude of environmental 
impacts of alien bird species established worldwide. 
 
Location 
Global. 
 
Methods 
A review of published literature and online resources was undertaken to collate information on the reported 
environmental impacts of 415 bird species with self-sustaining alien populations worldwide. The resulting 
data were then categorised following the EICAT guidelines, and analysed using R. 
 
Results 
Environmental impact data were found for approximately 30% of species with alien populations. Most alien 
birds had low impacts, categorised as either Minimal Concern (MC) or Minor (MN). However, 44 bird 
species had moderate (MO) impacts or above, including five with massive (MV) impacts. Almost half of all 
impacts identified related to competition between alien birds and native species. Impact magnitudes were 
non-randomly distributed: Impacts due to predation tended to be more severe than for other impact 
mechanisms, and impacts on oceanic islands tended to be more severe than for other regions, but impacts 
associated with Psittaciform species tended to be less severe than for other alien bird orders. 
Approximately 35% of assessments were allocated a ‘low’ confidence rating. 
 
Main conclusions 
The EICAT protocol can be effectively applied to categorise and quantify the impacts of all alien species 
within an entire taxonomic class. The results demonstrate significant variation in both the type and severity 
of impacts generated by alien birds. However, we found no data regarding the environmental impacts of 
the great majority of alien bird species, and where impact data were available, our assessments were 
frequently allocated a ‘low’ confidence rating. Our work therefore identifies major data gaps that will help 
influence the direction of future invasive alien species impact research. 
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Using geographic profiling to compare the value of sightings vs trap data in a biological invasion 
 
FAULKNER, S.C.1, Verity, R., Roberts, D., Roy, S.S., Robertson, P.A. and S.C. Le Comber  
 

1London NERC DTP; s.c.faulkner@qmul.ac.uk Day two, poster session two, position L2 
 
Aim - The development of conservation plans, including those dealing with invasive species, is 
underpinned by the need to obtain reliable and accurate data. However, in many cases responding rapidly 
is equally critical. 
Location - The data were obtained from the Hebridean Mink Project, which was set up with the objective 
of removing mink from North Uist, Benbecula and South Uist. 
Methods - Here, we introduce an extension of the Dirichlet Process Mixture (DPM) model of geographic 
profiling that can be used to estimate source locations of invasions directly from spatial point pattern data 
without the need to specify dispersal parameters. We use this model to analyse a biological invasion of 
American mink (Neovison vison) in the Hebrides. 
Results - Our results suggest that sightings data – which are relatively easy and quick to acquire – can be 
used to capture much of the information about sources of invasive species that is obtained from the harder 
to acquire and more intensive trap data. 
Main conclusion - These results have important implications for the development of conservation plans 
and, in this case, in the early stages of biological invasions, when interventions are most likely to be 
successful. 
 
 
 
 
 
 
One or multiple queens? The genetic architectures underlying convergent evolution of a 
fundamental social trait 
 
FAVREAU, E.1, Wurm, Y. and R. Max 
 

1London NERC DTP; emeline.favreau@qmul.ac.uk Day two, poster session two, position B2 
 
The ant colony epitomises social organisation at its highest level, often pictured with workers surrounding 
one queen. The number of reproductive mated females varies between species, from zero to multiple 
queens. A few species possess both single-queen colonies and multiple-queen colonies. The genetic basis 
of this major transition in social organisation was recently found in the form of a supergene in two 
phylogenetically distant ant species. We propose to evaluate the extent of social polymorphism in the ant 
family. We need to know what the genetic architectures underlying convergent evolution of this social trait 
are, and how this major transition occurred in the ant evolution. 13 species with single-queen colony and 
multiple-queen colony will be obtained, from a field work in Europe and from external collaborators. DNA 
sequencing, performed at QMUL, will allow the comparison of genetic markers associated with each social 
form. In-depth bioinformatic analysis will determine the origin and the relative age of the shift between 
single-queen colony and multiple-queen colony. The outcome of this project will have a major impact on 
our knowledge of social organisation and the evolution of eusociality, as our understanding of insect 
societies lacks a genetic perspective. 
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Do males carrying meiotic drive express stronger preferences for females? 
 
FINNEGAN, S.1, Pomiankowski, A.2 and K. Fowler3 
 

1London NERC DTP; sam.finnegan.10@ucl.ac.uk Day two, poster session one, position K2 
2a.pomiankowski@ucl.ac.uk (co-corresponding author) 
3k.fowler@ucl.ac.uk (co-corresponding author) 
 
Meiotic drive is a type of selfish genetic element that causes death or degeneration of sperm carrying the 
rival chromosome and so transmits itself almost exclusively to the next generation. These elements are 
predicted to be costly to their bearers. Males carrying meiotic drive are predicted to be less fertile due to 
the loss of half of their sperm. When meiotic drive exists on the X chromosome, the loss of Y-bearing 
sperm leads strongly female-biased broods. The impact of driving elements on populations carrying them 
is therefore expected to range from reductions in individual-level fitness to population extinction due to the 
loss of one sex. Recently, a number of studies have investigated how females in such populations may 
evolve increased mating rates or stronger mating preferences to avoid inseminations by males carrying 
meiotic drive. However, little attention has been paid to how males carrying meiotic drive may alter their 
mating strategy. Male preference is predicted to evolve when the cost of assessing mates is low, when 
there is variation in female quality, and when the cost of mating is high; conditions that are likely fulfilled 
by males carrying meiotic drive in species where multiple mating is common. Here, we will use the 
Malaysian stalk-eyed fly, Teleopsis dalmanni to investigate this question. We will present males with a 
choice of large/fecund and small females and measure the number and order of matings as well as the 
number of sperm transferred in these matings. In so doing, we will be the first to measure the pre- and 
post-copulatory preferences of males carrying meiotic drive.  
 

 
 
 
 
Decarbonisation of food supply chains from an energetic perspective through optimisation and 
technological modelling: A holistic approach 
 
GEORGIOU, S. 1 
 
1SSCP DTP; solomos.georgiou13@imperial.ac.uk Day two, poster session two, position P2 
 
Food demand is projected to dramatically increase in the upcoming decades while the dependency of food 
supply on fossil fuel continues to be very high; something that not only raises concerns for food supply 
security but also for environmental sustainability. On top of that, numerous food supply chains, including 
that of fresh fruits, are highly depended on cooling for preservation. This aggravates the environmental 
impact of the supply chains due to increase in energy consumption to drive refrigeration systems as well 
as due to leakages of hazardous refrigerants with high global warming potential. These aspects in 
combination with the emissions targets set by organisations act as drivers for action in improving the 
sustainability of such supply chains; particularly from an energetic and emissions perspective. It is widely 
accepted that energy intensity and emissions from the upstream stages of a supply chain can be vital to 
decarbonisation since they can represent the majority of emissions allocated to a product. Consequently, 
the analysis of a supply chain in a holistic approach considering multiple stages, from production to 
distribution to retailing, is important for its overall improvement. This poster will present a high level 
approach towards modelling and benchmarking large scale supply chain systems involving multiple 
technologies, processes and stages.  
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The ecology of Batrachochytrium dendrobatidis lineage infections in disease stricken 
amphibians 
 
GHOSH, P.1, O'Hanlon, S, Weldon, C., Fisher, M., Murray, K., Brookes, L. and T. Garner  
 

1SSCP DTP; pria.ghosh@gmail.com Day two, poster session one, position N1 
 
The emergence of chytridiomycosis, the amphibian disease caused by the fungal pathogen 
Batrachochytrium dendrobatidis (Bd), has been arguably one of the most striking examples of the impact 
of globalisation and pathogen pollution in modern times illustrating a growing problem of emerging 
infectious diseases (EIDs). Fungal pathogens are the most rapidly growing cause of EIDs, having 
increased from 1% of total reports to ProMed in 1995 to 7% in 2010 (Fisher, Henk, Briggs et al., 2012). 
 
The story of the emergence of Bd is complicated by its five phylogenetically distinct lineages – BdGPL, 
BdBrazil, BdCape, BdCH and BdKorea (Farrer, Weinert, Bielby et al, 2011., Bataille, Fong, Cha et al, 
2013). Only one of these, BdGPL, has been behind all known chytrid-driven mass amphibian declines to 
date and has a global distribution. The other four lineages appear to be comparatively hypovirulent and to 
have a restricted spatial distribution. Significant progress in the field of Bd research has been made by 
comparative genomic analysis of the lineages, however there are two major areas to be addressed in 
order to understand the evolutionary history and potential future of Bd. First, more detailed mapping needs 
to be carried out to establish the distributions of the lineages around the world, and to highlight potential 
lineage contact zones. Secondly, the ecological interactions of lineages must be addressed – do they 
compete or coexist? Do they hybridise? If they do hybridise, are the hybrid genotypes more or less virulent 
than their parental genotypes? 
 
This project seeks to address these two areas with a particular focus on the interactions of BdCape and 
BdGPL in South Africa where both lineages are currently found between the Drakensburg Mountains and 
Memel, Royal Natal Province. 
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Predicting Seawater Intrusion in Coastal Groundwater Boreholes Using Measurements and 
Modelling of Self-Potentials 
 
GRAHAM, M.1, MacAllister, D.J., Jackson, M., Ijioma, A., Vinogradov, J. and A. Butler  
 
1SSCP DTP; m.graham14@imperial.ac.uk Day two, poster session one, position O2 
  
Many coastal groundwater boreholes are under threat from seawater intrusion: this is exacerbated in 
summer by low water tables and increased abstraction rates. Existing hydrochemical techniques often fail 
to predict the timing of intrusion events, whilst geophysical methods often involve costly survey programs 
and large footprints for monitoring apparatus. We investigate whether the presence and transport of 
seawater can influence self-potentials (SPs) measured within a single groundwater borehole array, with 
the aim of using SP monitoring as a low-cost means of predicting saline intrusion. 
 
SP data have been collected from a coastal groundwater borehole in the fractured Chalk of England since 
July 2013. Several saline intrusion events have been observed in the borehole during this time. A negative 
SP gradient was observed within the water column throughout the monitoring period; the potential at the 
base of the borehole being 5-10 mV lower than the reference electrode near the water table.  A 
characteristic reduction in this gradient (c.100-300 microvolts) was observed several days before each 
intrusion event. 
  
Hydrodynamic and geoelectric modelling suggest that heterogeneity in the aquifer is required to give both 
the long-term negative SP gradient and the observed precursor signal. Specifically, spatial variations in 
the exclusion of anions from the pore-space (i.e. the exclusion efficiency) appear to be a prerequisite for 
the observed phenomena. The simulated magnitude of the SP signals is also highly sensitive to the 
sharpness of the saline front, which in turn is controlled by the hydrodynamic dispersion of the groundwater 
system. 
 
Our results show that combined SP monitoring and modelling holds considerable promise as an early 
warning device for seawater intrusion. Its applicability to other sites may depend on the ability to estimate 
local variations in the exclusion efficiency. Planned laboratory experiments will be used to benchmark the 
model results for a range of scenarios, whilst field trials will be used to test whether observed SP 
phenomena can be predicted in advance using readily available hydrogeological and lithological data. 
 
 
 
 
 
 
 
Environmental data visualisation for non-scientific contexts: A case study of water resources 
decision-making in Lima, Peru.  
 
GRAINGER, S.1, Buytaert, W. and A. Dewulf. 
 

1SSCP DTP; samgrainger2205@gmail.com Day two, poster session two, position K1 
 
Creating conditions that allow for the exchange of knowledge between scientists, decision-makers and 
citizens is becoming increasingly necessary for building resilience and responding to environmental 
change. Visualisations are increasingly seen as powerful tools to engage users with unfamiliar and 
complex subject matter. My PhD investigates the potential for visualisations to co-produce knowledge and 
support a more transparent and decentralized flow of information within complex water resource decision-
making environments. To address this issue, we reviewed the main principles of visualisation and 
developed a design framework to assist environmental scientists within non-scientific contexts. We found 
that the uptake of scientific knowledge within environmental decision-making requires a highly iterative 
and collaborative design approach towards the development of tailored visualisations. We now plan to 
conduct an analysis of water governance processes in Lima, Peru followed by targeted experiments that 
will draw on this work and test the validity of this hypothesis. 
 
 



16	
	

Land-use associated microclimate effects on Asian tiger mosquito development 
 
GREGORY, N.1, Cator, L. and R. Ewers  
 

1SSCP DTP; n.gregory15@imperial.ac.uk Day one, poster session one, position M1 
 
The incidence and distribution of mosquito-borne diseases is inextricably linked to the ecology of their 
vectors, however the mechanistic links between mosquito biology, environment and transmission potential 
remain poorly understood. Mosquitoes, being small-bodied ectotherms, are sensitive to marginal shifts in 
temperature and thermal performance curves have been established for a number of epidemiologically 
relevant species. The majority of these studies have used constant temperatures and laboratory-derived 
parameter values to drive rate processes, however the non-linearity of thermal performance curves 
suggests that mean performance may differ under fluctuating and constant temperatures. Characterising 
the effects of ecologically realistic thermal regimes on mosquito development rates is central to 
understanding transmission dynamics of mosquito-borne diseases. We used wild-caught Asian tiger 
mosquitoes (Aedes albopictus) - a key arbovirus vector - to investigate whether microclimate covariates 
of land-use influenced three key life history trait-correlates of transmission potential: development, adult 
body size and survival.  

 
 
 
 
Badger Habitat Selection in Cattle-Grazed Land 
 
HAM, C.1, Woodroffe, R. and C. Donnelly  
 

1SSCP DTP; cally.ham@ioz.ac.uk Day one, poster session two, position B1 
 
Bovine Tuberculosis (TB) continues to cause great economic and social problems for cattle farmers within 
the UK. Mycobacterium bovis, the causative agent of TB, can be transmitted between badgers and cattle 
and this transmission is most likely to occur at pasture. Cattle grazed pasture is characterised by short 
sward and a high abundance of earthworms aggregated around decomposing cowpats. As cattle move 
between fields the suitability of each field for foraging badgers varies depending on how long it has been 
since cattle were last present. If it were known when cattle grazed pasture was most attractive to badgers, 
farmers could be advised to graze their herd elsewhere. We find that badgers spend significantly more 
time in pasture unoccupied by cattle in comparison to pasture occupied by cattle or non-pasture areas. 
However, we find no significant difference in badger use of fields that had been unoccupied by cattle for 
different lengths of time. Although these results support the idea that badgers generally avoid cattle, it 
does not provide any information to farmers on when cattle should be excluded from previously grazed 
fields. 

 
 
 
A rise in the frequency of extreme weather in response to Arctic amplification and its 
implications for European decision-making 
 
HARWOOD, N.1, Russell, A.2, Tucker, A.2 and I. Kelman3 
 
1London NERC DTP; nathanael.harwood.15@ucl.ac.uk Day one, poster session two, position F1 
 
The question of whether recent extreme weather can be robustly linked to anthropogenic climate change 
and changes in the Arctic in particular is complex and unresolved. A mechanism of jet stream 
destabilisation has often been invoked to support the idea of a link between Arctic warming and persistent 
weather at midlatitudes in the Northern Hemisphere. This project examines links between Arctic changes 
and Eurasian extreme weather using a novel Bayesian Network approach to examine the past and 
projected rise in extreme weather events. Recent extreme events like the 2013/2014 North American Cold 
Wave and record UK flooding in the winters of 2013 and 2015 have heightened public interest in this area 
of climate research. Projected scenarios of extreme weather will be considered in a policy context with a 
focus on the communication of results to the public and to decision-makers, and the role of uncertainty in 
findings will be central to this process. 
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A framework for evaluating the impact of climate change on the levelised cost of wind energy 
 
HDIDOUAN, D.1, Staffell, I., Gross, R. and D. Brayshaw  
 

1SSCP DTP; d.hdidouan15@imperial.ac.uk Day one, poster session two, position C2 
 
This research seeks to integrate climate science with energy systems modelling and conventional 
financing outputs to generate new insights from existing climate model data to better inform policy and 
business decisions.  
 
Methods – We demonstrate a framework for assessing the impact of climate change on the cost of wind 
energy: going from changes in hourly wind speed distributions due to radiative forcing, through capacity 
factors (CF) from wind farms to the levelised cost of electricity (LCOE) for wind.  Global Climate Model 
(CMIP5) data is used as inputs for a wind power model coupled with an energy finance model to ascertain 
potential wind energy costs in the UK under varying climate forcing scenarios. The analysis is undertaken 
in GIS and statistical software. Both the historic wind speeds and levelised cost of energy are simulated 
and validated. 
 
Results ‒ The results show the spatial dependence of the current LCOE of wind based on GIS modelling 
(Figure 1), and go on to show the relative change in the financial outputs of wind farms under varying 
climate scenarios from 2011–2100 (Figure 2). We show that AEP changes little across the UK, in line with 
[1 & 2].  However, the interannual and seasonal variability undergo significant changes, with winds 
becoming less varied from year to year (decreasing financing risk) and more varied within the year 
(increasing the merit-order effect). Highlighting the non-linear relationship between wind speeds and the 
cost of energy. 
 
Discussion – the research takes a holistic and integrated view of the wind energy system in the UK (and 
associated policies) and its resilience to climate change. It highlights the need for coordinated thinking and 
understanding across disciplines by highlighting gaps in current practice that have the potential to be filled. 
The presented information also demonstrates the applicability of the framework. 
 
 
 
 
 
Characterising the catchment effect on physical habitats in UK rivers 
 
HEASLEY, E.1, Millington, J., Chadwick, M. and N. Clifford 
 

1London NERC DTP; eleanore.heasley@kcl.ac.uk Day one, poster session one, position E1 
 
Investigating controls on the distribution of physical habitats through the catchment is vital to aid river 
management decisions. Prior studies have shown that habitat distribution is linked to catchment 
characteristics but the functional processes that connect spatial variations in the catchment to distributions 
of habitats are poorly understood. The objective of this project is therefore to better characterise the 
catchment effect by accounting for components of the catchment often simplified in prior studies.  
 
This project focuses on the topology of the stream network and the land use patterns of the catchment. 
Both components control the rate of flow throughout the catchment either on land as run-off to the 
stream or in the river as water moves downstream. The rate of flow controls the hydrograph of the 
stream, vital to maintain the geomorphology of physical habitats and biological controls on the resident 
biota. This project will investigate relationships between (1) network topology, (2) hydrograph types and 
(3) land use pattern on habitat distribution in UK streams using a broad-scale analysis in order to better 
understand the hydrological links between catchment and river habitats at a national scale. This 
information will be applied to identify regions that are sensitive to changes in the catchment and how 
hydrological modification due to abstraction, impoundments and future climate change may influence the 
distribution of river habitats across the UK stream network. 
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Towards A Process Based Model of Global Biodiversity 
 
HINTZEN, R.1, Rosindell, J. and Purvis, A. 
 
1SSCP DTP; rogier.hintzen12@imperial.ac.uk Day two, poster session two, position M1 
 
Mechanistic models of biodiversity can help elucidate the mechanisms underlying biodiversity loss detailed 
by phenomenological models as well as make predictions of future losses enacted by multiple drivers in 
concert. However due to the complexity of the natural world, mechanistic models are necessarily 
abstracted. The Madingley model is a state-of-the-art global model but heterotrophic life is abstracted to 
functional groups, limiting its utility to policy makers and biodiversity researchers alike. This project will 
nest neutral simulations within each of these 19 functional groups as an ‘ecological currency exchange’ to 
move from generic organisms to spatially explicit species. Using published estimates of global richness, 
we will parameterise the per lineage speciation rate of the neutral simulations. Varying the relationship of 
speciation with size, metabolism and diet will allow us to explore the processes that distribute biodiversity. 
The results will be validated against the unique PREDICTS database of biodiversity surveys, assessing 
the fit of both the derived species richness and their relative abundance in our simulations. Initially the 
work will concentrate on terrestrial endotherms (i.e. birds and mammals) with a view to applying the 
techniques developed to explore the even greater, and largely undocumented, diversity of terrestrial 
ectotherms. 
 
 

 
 
 
 
The potential seismic hazard of unmapped blind faults in southern California 
 
HUGHES, A.1, Rood, D.2, Whitaker, A., Bell, R. and T. Rockwell 
 
1SSCP DTP; a.hughes15@imperial.ac.uk Day two, poster session one, position A2 
2d.rood@imperial.ac.uk (corresponding author) 
 
This poster presents geomorphic evidence for a previously unmapped fault in southern California (USA) 
and attempts to apply spatial and temporal constraints to its evolution. It is part of a wider project 
quantifying seismic hazards and the geological evolution of the Ventura Basin, southern California. High 
rates of shortening (more than 1 cm/yr) across the Western Transverse Ranges (WTR) in densely 
urbanized southern California results in a series of east striking active reverse faults. In the past 4 decades, 
all of the earthquakes with greater than Mw6.0 in southern California occurred on such faults. Some of 
these major structures may be capable of multi-fault earthquake ruptures generating ~Mw8 earthquakes. 
As such, these faults represent some of the greatest earthquake hazards to the millions of people living in 
Southern California. However, questions still remain about the seismic hazard associated with these faults, 
due to uncertainties in both their long-term slip rates and subsurface structure. For example, the eastern 
strand of the San Cayetano Fault is considered to be one of the fasted slipping faults in the Western 
Transverse Ranges with a slip rate of ~7.5 mm yr-1, while slip-rates on the western strand are thought to 
be in the region of 1-3 mm yr-1. Here we present geomorphic evidence for a previously unmapped major 
structure in the Western Transverse Ranges, the Southern San Cayetano fault (SSCF), which we 
hypothesize is accounting for the strain deficit on the western strand of the San Cayetano Fault. 
Geomorphic mapping and high resolution topographic data has been used to analyse the geomorphology 
of offset Quaternary landforms, such as uplifted fill terraces. This will be combined with new ages for these 
landforms obtained using cosmogenic nuclide dating techniques to quantify slip rates for this newly 
identified active fault. Slip rates for the SSCF will be used to assess the regional strain distribution and its 
effect on seismic hazards. Future work beyond that included in this poster will use cosmogenic nuclide 
dating techniques to investigate the chronology of a key regional strain marker, the Saugus formation. 
These dates will be used to assess the seismic hazards posed by several other key faults within the 
Ventura Basin.  
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The role of the 2009 Mw 6.3 L’Aquila earthquake in the long-term history of the Aterno Valley fault 
system: insight for a seismic hazard assessment. 
 
IEZZI, F.1, Roberts, G., and I. Papanikolaou 
 

1London NERC DTP; francesco.iezzi.15@ucl.ac.uk Day two, poster session two, position D2 
 

To assess the seismic potential of the L’Aquila valley, central Italy, we compare the length of the surface 
ruptures to the 2009 Mw 6.3 earthquake with the length of the mapped bedrock faults to assess the 
maximum possible along strike rupture length. To define the lengths of the bedrock faults, 39 serial 
geological cross-sections were constructed across the L’Aquila valley fault system, crossing the three main 
faults: L’Aquila fault, Pettino fault and Pizzoli fault. These data allow evaluation the offset of cut-off lines 
for the pre-rift carbonate bedrock units, defining the locations of maxima and minima in displacement along 
strike and hence the lengths of the faults. The results show that two maxima exist in total displacement, 
one in the central part of the L’Aquila fault, and one in the central part of the Pizzoli fault, reaching values 
of up to 3000-4000 m. Minima are located along strike, defining tips of these faults showing that the 
L’Aquila fault, Pettino fault and Pizzoli fault have lengths of 36 km, 12 and 18 km respectively. The along 
strike length of the 2009 Mw=6.3 earthquake, obtained from published models of subsurface slip 
distributions derived from geodetically determined ground deformation and field mapping, is 22 kilometres 
(Papanikolaou et al., 2010), rupturing only 61% of the L’Aquila fault defined herein. The comparison 
between the two data sets also shows that the rupture did not involve the Pettino and Pizzoli faults. The 
data imply that the 2009 earthquake may not represent the maximum possible earthquake for that fault. 
Instead, with a length of 36 kilometres, it may be that the L’Aquila fault is capable of hosting a Mw 6.9 
earthquake (Wells and Coppersmith 1994), with implications for seismic hazard assessment. Cross-
section construction techniques from the discipline of structural geology should be used alongside 
historical rupture length data to assess seismic hazard in terms of maximum expected magnitude. 
 
 
 
 
 
 
Sexual selection or species recognition? Testing hypotheses of ornamentation in ceratopsian 
dinosaurs. 
 
KNAPP, A.1 
 

1London NERC DTP; andrew.knapp.15@ucl.ac.uk Day two, poster session one, position B1 
 
The purpose of the exaggerated head frills and horns of ceratopsian dinosaurs have long been debated. 
Various explanations have been put forth, from predator defence to socio-sexual signalling. In determining 
the function of such features, it is important to rule out competing hypotheses. Mechanical and 
physiological functions, such as interspecific combat and thermoregulation, have received some support 
in individual species, the morphological diversity of ceratopsians prevent these explanations from being 
universal across the clade. A more encompassing explanation for exaggerated features is likely to involve 
social interactions within species. Two competing hypotheses have been proposed in recent years, sexual 
selection and species recognition.  The sexual selection hypothesis has received increasing support in 
recent years, but the species recognition hypothesis remains to be tested. Species recognition makes two 
specific predictions, one of which is that species recognition traits are only expected to occur in closely-
related sympatric species. For the first time, a comprehensive analysis of the occurrence of ceratopsian 
species is analysed to determine whether this hypothesis holds true by conducting a species-by-species 
comparison of putative phenotypic signalling features in a phylogenetic and geographical context.  
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Health and economic co-benefits of interventions to reduce transport related GHG emissions in 
populous middle income countries  
 
KOEHL, A.1 
 

1SSCP DTP; ack115@ic.ac.uk Day two, poster session two, position A1 
 
Policies to curb transport-driven GHG emissions are being designed across the world. The sectoral targets 
set by each given country can be understood in INDC shares. 
 
Mobility across the world is crippled by negative economic and health externalities. NCDs related to lack 
of physical activity and exposure to air pollution could be reduced by implementing inclusive transport 
schemes. 
 
Populous middle-income countries will experience the largest scope for mobility improvements in the 
decades to come. 
 
The primary aim of this research is to assess the health and economic impacts of different policy options 
to reduce transport related GHG emissions consistent with COP21 in Brazil, China and India. 
• Identify effective, context-specific policy interventions to reduce GHG emissions from the transport sector 
consistent with COP21 in Brazil, China and India. 
• Assess the effect of these policies on modal transport shifts i.e. from “inactive” (cars, motorbikes) to 
“active” (public transport, bicycle, walking) modes of travel. 
• Quantify the health and economic co-benefits of modal shifts and lower pollutant levels achieved by these 
interventions using energy system and micro-simulation models. 
 
 
 
 
 
Stick, slow-slip and slide: the continuum of fault behaviour controlled by the potential of 
mineralisation 
LACEY, H.1, Zhou, Y., Bell, R., Lei, Z., Phillips, T. and Zimmerman, R. 
 
1SSCP DTP; h.lacey14@imperial.ac.uk Day one, poster session one, position I1 
 
Sliding behaviour on faults ranges from stable creep to stick-slip, with slow-slip behaviour on a spectrum 
between the two and showing characteristics of both. Stable creep supresses the build-up of excessive stress, 
stick-slip leads to destructive earthquakes, and slow-slip relieves stress without a noticeable earthquake. The 
fundamental factors underpinning this continuum of sliding behaviour, in particular the relationship to slow-slip 
earthquakes, are not well understood. Here we show that all sliding behaviours can be controlled by the 
mineralisation potential of a water saturated carbonate gouge. Hold-slide experiments were undertaken on saw-
cut faults in Scaglia Bianca limestone (host to numerous faults in the Italian Apennines) with a 1mm thick water 
saturated gouge between the fault contacts at different temperatures (a proxy for mineralisation potential). 
Stable creep was observed at room temperature, slow slip between 70 – 130oC (stress drop duration ranging 
from 200 seconds (130oC) to 15 minutes (70oC)) and stick slip behaviour (stress drop duration ~ 1 second) 
between 160 and 300oC. The specimen strengths were relatively constant up to 160 oC, after which there was 
a marked increase in shear strength and shear stress drop. At room temperature, the creep is controlled by 
dissolution kinetics. Slow slip behaviour between 70 and 130oC is attributed to an amorphous carbonate phase 
(where precipitation has been initiated but strong crystals cannot yet form), which acts like a strong gel 
effectively distributing stress and strain across the fault zone. Above 160oC and specifically at optimum 
precipitation conditions (225oC), strong crystals are formed which permits stick-slip ‘brittle’ behaviour. 
Microstructural analysis is undertaken to affirm the degree of precipitation achieved in each state. As this 
behaviour is observed in rock that hosts real faults and the experimental conditions are representative of shallow 
earthquakes, this work has significant implications for the fundamental processes which govern fault slip 
behaviour, duration and magnitude. 
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A new method for derivation of snow depth over Arctic sea ice 
 
LAWRENCE, I.1 
 

1London NERC DTP; isobel.lawrence.15@ucl.ac.uk Day one, poster session two, position D1 
 
Current lack of accurate, basin-wide snow depth measurements over Arctic sea ice remains one of the 
largest contributors to uncertainties in ice thickness derivation. We hereby introduce the DUal-altimeter 
Snow Thickness product, (DuST) a new methodology which makes use of coincident satellite altimeter 
data to derive snow depth at high spatial and temporal resolution. In an initial stage, the difference between 
the measured freeboards from each altimeter is used to derive a penetration factor for each satellite, i.e. 
a measurement of the degree to which each radar penetrates the snow (Armitage and Ridout, 2015). Once 
this has been defined, the difference between the radar penetration factors can be calibrated with a 
coincident snow depth measurement of high accuracy - in this study we use OIB data - and snow thickness 
can then be extrapolated over the dual-satellite range.  
 
In the initial employment of the DuST methodology here presented, freeboards derived from AltiKa’s Ka-
band pulse-limited radar altimeter is compared with those from CryoSat-2’s SIRAL. Initial validation efforts 
using data from Arctic Ice mass balance buoys suggest promising results from the DuST method. 
 
 

 
 
 
 
Automating geological hazard identification, magnitude and timing in New Zealand, through 3D 
landscape reconstruction of very high resolution satellite imagery. 
 
LEHANE, N.1, Brasington, J. and A. Henshaw 
 

1London NERC DTP; n.e.lehane@qmul.ac.uk Day one, poster session two, position G2 
 
Owing to its location at the boundary of the Australian and Pacific plates, New Zealand is geologically very 
active with natural hazard events continually driving landscape evolution. While continual monitoring of 
these hazards is undertaken, there is no approach to quantifying the volumetric geomorphic change 
observed in the landscape. Traditional methods, such as airborne LiDAR, terrestrial laser scanning and 
structure from motion, used to generate high resolution, sub 1m DEMs for the purpose of geomorphic 
change detection, have been limited by both the spatial extent and low frequency of the surveys. High 
resolution, stereo Worldview 3 satellite imagery will be used as the basis to address these limitations and 
allow for a country wide quantification of geomorphic change in New Zealand. Panchromatic stereo 
imagery at 31cm GSD will be used to create multi-temporal DEMs at an unprecedented scale and 
frequency. The accuracy of the derived DEMs will be assessed across a range of criteria using control 
data collected during this research as well as previously collected surveys. 
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Anthropogenic emissions of greenhouse gases are changing the Earth’s climate, causing global 
temperatures to rise. At present, the rise in atmospheric temperature is being mitigated by the uptake of 
CO2 and heat by the oceans, but this uptake is strongly determined by the transport and mixing of water 
in the ocean interior, processes which still include large uncertainties in current ocean global circulation 
models (GCMs). Observations of anthropogenic transient tracers in the ocean such as radiocarbon (14C), 
chlorofluorocarbons (CFCs) and sulphur hexafluoride (SF6) can be used in combination with GCMs to 
investigate ocean transport and mixing processes, and to assess the rates and spatial distribution of the 
oceanic uptake of anthropogenic CO2 and resulting ocean acidification. I will explore this by comparing 
ocean model simulations of 14C, CFCs and SF6 with observed tracer data from a newly released database 
of global ocean interior surveys which incorporates data from 724 cruises running from 1972 to 
2013. Comparisons between tracer observations and model output will allow me to evaluate model biases 
and detect changes in global tracer distribution and ocean circulation. 
 
 

 
 
 
 
Is the Standard Definition of Poleward Heat Transport Appropriate in Climate Research? 
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In this paper, a problem with the standard definition of poleward heat transport is highlighted. This, we 
argue, arises because of the dependence of the standard definition on an arbitrary reference state for 
moist static energy. 
 
This dependence may result in large uncertainty in the estimates of ocean-atmosphere coupling, the 
signature in heat transport of the atmospheric storm track and annular modes of variability. 
A new definition is proposed to address the problem, which removes unrealistically large fluctuations 
(1PW) found when using the standard definition. A practical way to implement the new formulation is also 
discussed. 
 
The new heat transport definition is shown to lead to better correlations with climate indices compared to 
the traditional definition. In particular a clear relationship between the AO, El Niño and heat transport 
emerges in our analysis. In addition, it also produces different time sequence of event with large/weak 
poleward heat transport. 
 
It is hoped that the new heat transport definition may shed light on studies exploring the link between 
energy transport and climate variability. 
 
  



23	
	

A System of Systems (SoS) Approach to Sustainable Energy Planning in MENA  
 
MAHLOOJI, M.1, Ristic, B., Price, K. and Madani, K. 
 
1SSCP DTP; maral.mahlooji12@imperial.ac.uk Day two, poster session one, position P1 
 
The global issue of climate change has put pressure on governments to de-carbonise their energy 
portfolios by transitioning from the dominant use of fossil fuels energy to extensive use of renewable 
energies. The lack of renewable energy laws and credible targets and valid roadmaps for energy policies 
within the MENA region has led to ambitious and unrealistic renewable targets, where countries such as 
Djibouti and Morocco are aiming for 100% and 42% renewables respectively, by 2020, while Kuwait and 
Qatar are only aiming for 5% and 6% respectively. Nevertheless, this demonstrates the commitment and 
desirability of the members of the MENA region on increasing their share of renewables in their energy 
mix to reduce the greenhouse gas emissions of the region and minimise the unintended impacts of energy 
technologies on major natural resources through use of cost efficient technologies. 
  
The Relative Aggregate Footprint (RAF) of energy sources among the member states of the MENA region 
is assessed by applying the “System of Systems (SoS) Approach to Energy Sustainability Assessment” 
(Hadian and Madani, 2015). RAF demonstrates the efficiency of the overall resource-use of energy 
resources through creating a trade-off between carbon footprint, land footprint, water footprint, and 
economic cost. Using the resource availability of each member states, weights are assigned to the four 
criteria. This allows the evaluation of the desirability of energy sources with respect to regional resource 
availability and therefore, the efficiency of the overall resource-use of the energy portfolio of the MENA 
region is determined. This study has recognised the need for reform and radical changes within the MENA 
region’s energy profile to make a significant contribution to the reduction of carbon emissions in order to 
use the resources in a sustainable way and increase the regional energy security of the member states 
across MENA.  
 
Reference:  
 
Hadian S, Madani K (2015) A System of Systems Approach to Energy Sustainability Assessment: Are All 
Renewables Really Green? Ecological Indicators, 52, 194–206.  
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Coupled human natural systems (CHANS) are systems in which humans and the environment interact, 
and are characterized by complex patterns and processes in time and space. The pan-disciplinary 
perspective required to analyse such complex systems has been challenged by the lack of unitary 
conceptual frameworks, well developed methodologies, and a clear epistemology of complexity itself. To 
tackle these challenges, I aim to develop an inclusive multi-scale framework that links the environment 
and humans through feedbacks, individual cognitive processes, and collective interactions. Through the 
application of this framework to open access pastures as described in Hardin’s tragedy of the commons 
(1968), I aim to identify how temporal lags in feedback processes between humans and the environment 
influence the herding decisions and the interactions among herders. I furthermore test whether stable 
behavioural strategies emerge as a consequence of feedback processes, and whether they are 
environmentally sustainable. Moreover, I tackle the methodological issues comparing the two mainstream 
modelling approaches in CHANS: top-down optimization and bottom-up agent-based models. 
 
The theoretical section of the study consists of an agent based model and an optimization model, both 
composed of an environmental and a human subsystem linked through a number of feedback processes. 
The environmental subsystem is a pasture represented by a grid of cells each characterized by different 
land cover types defined on the basis of soil fertility, water availability and grazing pressure. These factors 
determine the availability of biomass for the grazing livestock, and therefore the carrying capacity of each 
cell. Feedbacks modelling changes in soil carbon content as consequence of the grazing pressure 
determine whether grazing results in land cover improvement or degradation. The human subsystem is 
composed of herders belonging to households that depend on livestock to satisfy their caloric needs. Each 
herder decides the number of animals to allocate on the open access landscape based on the energy 
requirements of the household, the carrying capacity of the pasture in the previous year and the 
interactions with other herders. Interactions are simulated in a game-theoretical way taking into account 
behavioural strategies found in the literature. The temporal framework of the model allows to elicit what 
dominant strategies emerge, and whether they are environmentally sustainable. The framework and the 
theoretical models are empirically tested on a pastoralist society of yak herders in the Qinghai-Tibetan 
Plateau (Gansu Province) to compare the findings of the study to Hardin’s tragedy of the commons (1968) 
and the following critique. Aside from the methodological contribution, this study helps understand the 
mechanisms through which environmental sustainability in the use of resources can be achieved, and 
provides an inclusive novel framework for policy evaluation. 
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Constraining the influence of the Southern Hemisphere Westerlies on the past, present and 
future behaviour of the Monte San Lorenzo ice cap, Patagonia 
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The Southern Hemisphere Westerlies are a critical component of the Southern Hemisphere climate 
system, responsible for bringing precipitation to Patagonia, the Sub Antarctic and the Antarctic Peninsula, 
and for driving oceanic circulation. Past latitudinal variations in the Southern Hemisphere Westerlies may 
have driven Holocene glacier advances in Patagonia, but the timing of these advances and glacier-climate 
relationships are poorly constrained. Records of palaeo precipitation, which could act as a proxy for 
variations in the strength of the Southern Hemisphere Westerlies, are particularly lacking.  
 
Under a warming climate, the Southern Hemisphere Westerlies are predicted to migrate further south, 
which has potential consequences for future glacier response to climate change. In light of this, improving 
our understanding of this major airflow and its interactions has implications for not only ice masses in 
Patagonia but also ocean circulation and wider interconnected systems.  
Glaciers of small ice caps around the periphery of larger ice fields are likely to have short response times 
and high climate sensitivity. Modelled glacier reconstructions can be used to understand past changes in 
atmospheric circulation. A critical question is under what climatic conditions did past glacier advances 
occur, and how will these glaciers behave under various future climate change scenarios? 
 
This project will aim to determine controls on the mass balance of outlet glaciers from the Monte San 
Lorenzo ice cap, Patagonia, through the Holocene and predict their behavior under different climate 
scenarios on into the next century. Valleys of past outlet glaciers to the north and east of the ice cap 
contain significant glacial geomorphological features, lake terraces and deposits which currently lack 
detailed study. This study will utilise detailed geomorphological mapping (from field surveys and high 
resolution remote sensing) to reconstruct current glaciology, past glacial processes and the relative event 
stratigraphy. Cosmogenic nuclide dating from glacially transported boulders will reveal a detailed 
chronological record of Holocene glacier fluctuations. A glacier flowline numerical model, dynamically 
calibrated to match glacier observations and forced by observed climate data over the last three decades, 
will be used to test theories of climate forcing through the Holocene, with the chronological record of glacier 
fluctuations as a point of reference. Holocene runs will be forced with proxy and modelled temperature 
data, and extensive sensitivity experiments will define an envelope of uncertainty around model 
parameters. 
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Investigating the effects of intralocus social conflict in a social chromosome 
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The red fire ant (Solenopsis invicta) is a well known invasive species in the southern USA and large areas 
of southern China. Although relatively tight, its invasive range is likely to increase due to climate change, 
potentially reaching most of Europe, including the UK. The more information is available on this species, 
the easier it will be to anticipate its range expansion. Remarkably, this ant species displays two social 
phenotypes, as colonies can either have a single or multiple queens. This result in a range of phenotypical 
differences between social forms which are fully linked with a region within the genome which has two 
variants than can either be recombinant or not, referred to as social chromosome. Theory predicts that the 
social chromosome will accumulate mutations which are beneficial for either colony phenotype, thus 
avoiding evolutionary antagonism. This assumption is based on the idea that social chromosomes evolved 
as sexual chromosomes did. To test this, the project will apply approaches used for studying evolutionary 
antagonism in sexual chromosomes by comparing transcription patterns between S.invicta social 
phenotypes. The first stages of the project look for the occurrence of dosage compensation in the social 
chromosome, as a consequence of a potential gene loss in the non-recombinant variant. For this, RNAseq 
data from whole bodies of S.invicta was used to analyse the patterns of differential gene expression 
between social forms. The results obtained are then used along with allele specific expression data to test 
whether the social chromosome accumulates loci which are over-expressed in either social form. These 
expression patterns act as a proxy for evolutionary conflict resolution driven by the social chromosome. 
These results point out a shared mechanism of evolutionary conflict resolution between two highly different 
systems such as sex determination and polymorphic social behaviour. Additionally, it adds new information 
on this invasive pest, which could potentially be used in the future to manage its invasive range. Future 
work will focus on tissue specific gene expression. 
 
 
 
 
 
 
MASSARA, T-M.1, Guisasola, A., Katsou, E. and Baeza, J.A.  
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Due to the ongoing nature of the work, the author requested that the title and abstract be omitted from 
the programme. 
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The quality of the early hominin fossil record: is knowledge improving? 
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Both the number of recognised hominin taxa and the number of individual hominin fossils have increased 
remarkably over the last quarter of a century. One may assume that as hominin fossil evidence increases, 
so too does the quality of their fossil record and our understanding of their evolutionary history. However, 
this relies on the assumption that new discoveries fill known gaps. The fact that many recently discovered 
species are known from single formations or localities, and existed during the clade’s estimated time of 
origin (ca. 5 – 8 mya), calls into question this assumption. Here I assess the stratigraphic congruence 
(agreement between the order of first appearance in the stratigraphic record and branching order in a 
phylogeny) and relative completeness (ratio of known stratigraphic range to the amount of gap implied by 
the date of sister taxa) of eight early hominin phylogenies published between 1987 and 2015. Each 
congruence and completeness metric were then plotted through historical time and compared to the 
number of species and number of characters used in each cladistic analysis, and to other clades. The 
Stratigraphic Consistency Index (SCI), Gap Excess Ratio (GER), and Manhattan Stratigraphic Measure 
(MSM*) demonstrate: (i) strong agreement between the order of first appearance and the order of lineage 
branching; (ii) that this pattern has remained constant (e.g. SCI, MSM*) or, in some cases, improved (e.g. 
GER) through historical time; and, (iii) that there is better agreement between stratigraphy (age) and 
phylogeny (clade) for hominins than many other groups. The Relative Completeness Index (RCI), 
however, reveals a significant trend of decreasing completeness toward the present (r = -0.761, p = 0.028), 
indicating that the proportion of implied gap has increased considerably relative to the known fossil record. 
This trend can be explained by the history of discovery. First, many species described since 1995 are 
singletons (from single formations or localities), and their inclusion adds implied gap but no fossil record. 
Second, most recently discovered species are dated to the late Miocene, and their inclusion extends 
several lineages deeper in time. This explanation is supported by the significant correlation between RCI 
and number of species (r = -0.853, p = 0.007), though the biasing effect of tree size cannot be ignored. No 
metric correlates significantly with the number of characters (all p > 0.07). Collectively, these findings 
demonstrate that while age/clade congruence is good, the relative completeness of the early hominin fossil 
record is not. Indeed, the most recent early hominin phylogeny has a RCI = -119.53 (i.e. contains over 
twice as much gap as fossil record) and is among the most incomplete for a mammal group. The recent 
discoveries of Australopithecus deyiremeda and Homo naledi offer an exciting opportunity to explore these 
trends into 2016 once phylogenetic and stratigraphic data become available. 
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Interaction of active crustal deformation, historical seismicity and regional uplift in the upper plate 
of subduction zones constrained by investigating tectonically-deformed Late Quaternary 
palaeoshorelines using synchronous correlation: Vibo Fault and Capo D’Orlando Fault, southern 
Italy 
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Crustal deformation within the overriding plate of the Calabrian subduction zone has been investigated by 
mapping and modelling sequences of Late Quaternary marine terraces tectonically-deformed by active 
normal faulting. In particular, we attempt to constrain the relationship between regional uplift, upper plate 
crustal extensional processes and historical seismicity. Crustal deformation can be calculated over 
multiple seismic cycles by mapping Quaternary tectonically-deformed palaeoshorelines, both in the 
hangingwall and footwall of active normal faults. The investigated faults, the Vibo Fault and the Capo 
D’Orlando Fault, lie within the deforming Calabrian Arc which has experienced damaging seismic events 
such as the 1908 Messina Strait earthquake (~ Mw 7) and other damaging events close to Capo Vaticano 
pensinsula in 1905 A.D. (~ Mw 7). Other events near Capo D’Orlando town are known from 1613 and 
1739 A.D. (~ Mw 5.6-5.1), yet the Capo D’Orlando fault is considered by some not to be a potential 
seismogenic source. These normal faults uplift and deform Quaternary palaeoshorelines, which outcrop 
in their hangingwalls, implying that a background regional uplift outpaces fault-related subsidence. The 
regional uplift signal is likely due to the long-term slip-distribution from the subduction interface; for this 
reason, we attempt to constrain rates of normal fault deformation so it can be removed from the subduction 
signal. To do this we use a synchronous correlation method between multiple palaeoshoreline elevations 
and multiple ages of sea-level highstands which takes advantage of the fact that (i) sea-level highstands 
are not evenly-spaced in time, yet must correlate with palaeoshorelines that are commonly not evenly-
spaced in elevation, and (ii) takes into account the overprinting problem in region affected by low uplift 
rates. Along-strike changes in palaeoshoreline elevations and uplift rates have been caused by the along-
strike fault displacement gradient. Long term constant uplift rates through time increase from centre of the 
hangingwall to beyond the fault tips by a factor of ~ 2 and ~ 4 respectively for the Capo D’Orlando Fault 
and the Vibo Fault suggesting that they are active and partially accommodating the regional extension 
affecting the overriding plate. Mapped Late Quaternary marine deposits on their footwalls allow us to derive 
long-term constant slip rates of 1mm/yr on the Vibo Fault and 0.61mm/yr on the Capo D’Orlando Fault if 
the footwall uplift to hangingwall subsidence ratio is within a range of 1:4 and 1:3.5 respectively. Upper 
plate extension and related vertical motions complicate the process of deriving information on the 
subduction process, such as coupling and slip distribution on the subduction interface, parameters that 
are commonly inferred for other subduction zones without considering upper plate deformation. 
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Next Generation Pollen Sequencing From Syrphid Flies 
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Pollinators provide an important ecosystem service to agricultural crops around the world, increasing the 
yields of many high value crops that provide healthy food for our population. Whilst bees are generally 
considered to be the most important group of UK pollinators, there are many other groups that play a less 
well-understood role in pollination. Arguably the most important of these are the Syrphidae, a family of 
Diptera commonly known as hoverflies. The adult flies feed on pollen, and thus transfer it between flowers, 
whilst the larvae have a diverse range of habitats and diets ranging from aphidophagous to saprophages. 
The impact of land use and climate change on syrphid fly diversity, and their role in pollination, must be 
considered in the context of pollination networks. Currently these networks are established through 
observations of flower visitors in the field, which is time consuming and requires expert taxonomic 
knowledge. An alternative is to use pollen to establish networks between flies and flowers; however 
morphologically identifying pollen suffers from the same issues as observation networks. I am therefore 
using next generation sequencing to identify pollen on, and in the bodies of, hoverflies, to reduce the time 
and effort required to establish network links. This reduction in the time and taxonomic expertise needed 
to assess pollinator networks increases the potential for the monitoring of ecosystems at the network level. 
 
 

 
 
 
 
Ecological correlates of reputation based systems of cooperation 
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Humans are unique in the animal kingdom in cooperating on a large scale with unrelated individuals. It is 
thought that reputation maintains cooperative systems, facilitated by language and gossip. Previous 
research has emphasised laboratory studies and mathematical modelling while real-world studies on 
reputation and ‘reputational punishment’ (giving someone a ‘bad reputation’ within societies) are limited. 
 
This project will have two phases. Phase 1: a cross-cultural examination of reputational punishment in the 
Bantu cultures of sub-Saharan Africa using phylogenetic analysis, a quantitative tool, which examines the 
evolution and function of cultural traits. The study will explore how reputational punishment relates to social 
organisation, and whether it is used to bring uncooperative individuals ‘into line’ or ostracise them. There 
have been few attempts to use quantitative, cross-cultural methods to examine reputation and cooperation. 
 
Phase 2: a naturalistic study of cooperation and reputation in the Saami, reindeer herders in the north of 
Norway. I will interview the Saami about decisions regarding cooperative groups, and explore with 
economic games how reputation informs these decisions. The Saami are an indigenous society with a 
unique cooperative system, the siida, for managing herding, so this should be an informative addition to 
existing research. 
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A new collection of deep-sea corals from the southwest Indian Ocean covering the past 25,000 
years 
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Deep sea corals can be used as an archive for physical, chemical and biological changes in the ocean, 
because they often preserve ambient seawater signatures in their aragonite skeletons. Here we present 
taxonomic and dating results from a new collection of fossil corals collected using the ROV Kiel 6000 on 
the RSS James Cook (JC066) along the southwest Indian Ridge. The area is a dynamic hydrographic 
region characterised by the Agulhas Return Current, the Subtropical Front (STF) and the Subantarctic 
Front. A total of 101 solitary scleractinian corals were recovered from water depths between 172 and 1395 
m, corresponding to subtropical waters, Antarctic Intermediate Water and Circumpolar Deep Water. 
Twelve species have been identified, including three species that are new to the Indian Ocean. The 
greatest species diversity and abundance were observed at Coral Seamount, south of the STF, where 
preliminary dating using a rapid U-series laser ablation method yielded a coral age range from the Last 
Glacial Maximum to modern. Holocene specimens occupy generally shallower depths (<750 m) than 
deglacial and glacial ones (>900 m), and are dominated by Dendrophylliidae, as opposed to 
Caryophylliidae that are more common during the deglacial period. In contrast, all specimens from the 
northernmost station, Atlantis Bank, are dated to the late Holocene (<2500 years), and are predominantly 
Caryophylliidae. In the future, we will conduct precise U-series dating, Nd isotope and 14C analysis on 
these unique corals in order to reconstruct the water mass history of the southwest Indian Ocean.  
 
 

 
 
 
 
 
A of study of the Faroe-Shetland Channel using a coupled Ocean-Atmosphere modelling system 
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The Faroe-Shetland Channel is delimited to the east by the Shetland shelf and to the west by the Faroe 
plateau. It is a region of significant inflow of warm Atlantic surface waters to the Norwegian Sea and 
towards the Arctic as well as of the return outflow of cold deep waters, making it an important choke-point 
for the global thermohaline circulation. This passage is an area of intense and complex dynamic ocean 
activity. The extent of coupling between this warm water and the atmosphere remains unexplored. This 
study will use the coupled modelling system COAWST, along with a number of observed data sets to 
investigate this. The channel is a known region of storm passage, examining the interaction between the 
ocean and the atmosphere before, during and after the passage of a storm will allow the exploration of the 
hypothesis that there is coupling between the ocean and the atmosphere in this region. 
 
This study has the rare opportunity to explore the surface currents of the region in great detail due to the 
availability of a HF Radar data set (established with sponsorship from Marine Scotland Science and 
others), one year’s worth of hourly surface currents (1/9/2013-8/9/2014) at 5km horizontal resolution, 
covering two 180km arcs either side of the Fair Isle gap (between Orkney and Shetland). During the winter 
of 2013, there were several severe storms that passed through this region. By running a high resolution 
regional model (COAWST) with re-analysis data sets and using the HF Radar data (along with other 
observations) to validate the model, it will be possible to investigate how well the model is able to reproduce 
specific storms, and perform a detailed analysis of ocean atmosphere response. 
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Changing views on the origins of plant-fungal symbiosis 
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The liverworts are phylogenetically the most ancient of the extant land plants and therefore their fungal 
symbioses represent the best modern homologs of the first symbiosis to form between plants and fungi. It 
is now believed that symbiosis with arbuscular mycorrhizal fungi (Glomeromycota) may have been 
predated by a symbiosis with Mucoromycotina fungi which are known to enter into an intimate mutualism 
with Haplomitriopsida (the earliest branching liverworts). Recently, Glomeromycota and Mucoromycotina 
have been discovered to enter into a dual symbiosis in one complex and one simple thalloid liverwort. 
Simultaneous colonisation by both fungal lineages is proportionally more beneficial than being colonised 
by only one. To test how widespread throughout the liverworts are Mucoromycotina and dual colonisation 
we analysed over 750 globally-collected complex and simple thalloid liverworts. We found that diverse 
Mucoromycotina fungi occur throughout the complex and simple thalloid liverworts and the majority of 
liverwort species were able to associate with Glomeromycota or Mucoromycotina and in many cases both. 
The presence of Mucoromycotina throughout the early-branching liverworts supports the notion of this 
symbiosis forming very early during land plant evolution and reveals the hitherto unrecognized significance 
of present day Mucoromycotina-plant symbioses worldwide.  



32	
	

The importance of considering turbulent flow when modelling adit systems 
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The Chalk aquifer in the UK is the primary source of public water for the south and east England, 
accounting for about 40 to 70% of the total supply (Downing 1993). Located in the Chalk there are 
horizontal tunnels, known as adits, built to increase yield. Information on how adited systems modify the 
impact of abstractions in ecologically important Chalk streams and a good understanding of these systems 
and the surrounding aquifer under climate change conditions, particularly more severe drought, will provide 
an essential tool to a better water supply management. 
 
A better understanding can be achieved by finding a suitable approach to model these systems and their 
interactions with the aquifer. To do so it is important to determine the role that turbulent flow within and in 
the vicinity of adits has on yield. 
 
 

 
 
 
 
 
Investigating the evolutionary stability of sexual antagonism in D. melanogaster (and beyond) 
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Sexual antagonism is the conflict generated by simultaneous positive intersexual genetic correlations for 
traits and negative correlations for fitness over these traits. It is thought to be common, since males and 
females are known to be widely sex-specifically selected, and since the genetic basis for many traits is bi-
parentally inherited. Studies on the subject have, however, only established the presence of the 
phenomenon or linked antagonistic phenotypes with one, or a handful, of underlying genes. This research 
is not comprehensive enough to permit models of sexual antagonism to be empirically evaluated. Instead, 
and to assess the genome-wide persistence of sexual antagonism, my work links knowledge of candidate 
SNPs in one laboratory-adapted focal population of D. melanogaster with estimates of balancing selection 
in other populations and closely related species. The main result from this study is that balancing selection 
at antagonistic sites is elevated across the D. melanogaster phylogeny, providing evidence of 
evolutionarily persistent antagonism. The finding is robust to region size, the definition of what constitutes 
an antagonistic SNP and the measure of balancing selection. In the closely related D. simulans, this 
pattern persists, while in the more distant D. yakuba, it is strikingly reversed. I will discuss the reliability 
and implications of the findings, along with current work investigating mechanisms of resolution of sexual 
antagonism. 
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Diversity and diversification in uropeltid snakes 
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Uropeltidae (Serpentes: Uropeltoidea) is a family of fossorial (burrowing) snakes. Currently the family 
comprises eight genera and 54 species, endemic to southern India’s Western Ghats region and Sri Lanka. 
Uropeltidae is a very poorly studied group due, in part, to their secretive habits which makes them less 
likely to be encountered without special effort. Uropeltids have morphological traits that indicate extreme 
adaptation to burrowing, which have never been studied in detail. Their heads and skulls are highly 
modified for headfirst burrowing, hence they are likely an important structure to study adaptation to both 
the environment and feeding habits. Uropeltid snakes are commonly known as ‘shieldtails’ due to their 
unusual blunt or even obliquely flattened tail covered with heavily keeled scales, and sometimes tipped 
with spines, though the diversity and function of these structures is little studied and poorly understood. 
 
Major questions include: what are the main patterns of phylogenetic and phenotypic diversity?; how did 
this diversity assemble in time and space?; and did Indian and/or Sri Lankan uropeltids undergo adaptive 
radiation? 
 
In order to address these questions, we are generating new quantitative phenotypic data for uropeltid 
heads, skulls, tails and bodies. Analysing these data within a phylogenetic framework allows us to study 
comparative morphological evolution of uropeltids, and identify and understand patterns of radiation, 
colonisation and diversification. 
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Anti-malarial programmes have distributed millions of mosquito nets (MNs) across sub-Saharan Africa in 
recent years with great success; in 2013 almost half of the population at risk had access to an insecticide-
treated net, compared to 3% in 2004 with resulting declines in malarial transmission. Alternative use of 
MNs within artisanal fisheries is now anecdotally widespread in these regions but formal investigation is 
lacking. Coastal regions in the developing world particularly are under ever growing pressure from 
overpopulation and confounding influences such as damaging fishing methods. MNs have been theorised 
to both encourage new entrants to fisheries due to their accessibility and low skill requirement, and pose 
a threat to the sustainability of these fisheries due to small mesh sizes and undermining of traditional 
selectivity-based management. Policy responses thus far are based on little to no knowledge of the extent 
and impact of this emerging fishery. Here we present the first global perspective on the use of MNs in 
artisanal fisheries. An online survey was conducted, aimed at members of the natural resource 
management, conservation, development and healthcare communities living and working in malaria risk 
zones near to areas of artisanal fishing activity. Combined with key informant interviews, we characterise 
and compare the geographical spread and prevalence, modes of deployment, socio-economic 
characteristics and potential ecological implications of MN fishing. 
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Eruptions at large calderas are typically preceded by 10-100 years of episodic unrest characterized by 
~0.1-2 years of ground deformation and volcano-tectonic (VT) seismicity. These episodes are driven by 
pressurization of a magma body and the overlying hydrothermal system. Empirical evidence from historical 
unrest suggests that they are part of a long-term evolutionary trend towards eruption. Campi Flegrei 
caldera, southern Italy, is one of the most populated volcanoes on Earth hosting ~300 000 people. Since 
1950 it has undergone four episodes of caldera-wide uplift that have raised the town of Pozzuoli by 4 m, 
creating concern that the volcano is approaching a new eruptive phase. Critical to the evaluation of 
eruption potential is the ability to differentiate and remove the hydrothermal contribution to unrest. Not 
doing so reduces the reliability of forecasts and increases the probability of a false alarm. 
 
Previous work has typically attributed the uplift to either repeated intrusion of magma at 3-4 km depth or 
to periodic enhanced fluid migration in the hydrothermal system. However, to fully account for the pattern 
of ground deformation since 1950 and geochemical changes recorded in boreholes and fumarolic 
emissions, a coupled magmatic-hydrothermal model is required. Limited attempts have been made to 
distinguish the relative roles of the two components for the 1982-1984 period of uplift and following 
subsidence but have been unable to fully reproduce field observations. As yet a coupled model consistent 
with the long-term pattern of unrest since 1950 is non-existent.  
 
To address this gap, it is essential to first establish the hydrothermal system’s geometry and extent, and 
to constrain the thermal, pressure and gas-flux conditions prevailing during unrest. We will define the 
boundary conditions by: i) acquiring new field data on surface gas emission across the caldera; ii) using 
thermal and rock-physical data available from deep boreholes; and iii) applying constraints from geological 
analogues and existing models of ore-genesis. These will be applied to numerical models of fluid 
circulation through the permeable rock that overlies the zone of shallow magma. The results will then be 
used to develop scenarios for isolating the hydrothermal component during future episodes of unrest at 
Campi Flegrei and will have applications to other large calderas worldwide. 
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Infectious diseases pose a substantial and increasing threat to biodiversity. Pathogens have been 
implicated in extinctions, both global and local, and population declines across a wide range of taxa. 
Generalist pathogens, transmissible between multiple hosts, in particular pose a threat as transmission is 
maintained even at low host population densities. 
 
This project combines epidemiological modelling with wildlife ecology and conservation to provide an 
inexpensive, a priori assessment of the strategies available for the management of multi-host pathogens 
in threatened wildlife. This quantitative approach will be applied to two case studies. 
 
African wild dogs are an endangered canid, numbering approximately 5000 wild individuals in just 7% of 
their historical range. Rabies outbreaks, spilling over from a domestic dog reservoir, have been implicated 
in local extinctions and hampered reintroductions. The threat posed by rabies to wild dogs may be 
managed through vaccination, however vaccinating wildlife is logistically difficult. Alternatively, the disease 
can be managed in the reservoir, though the greater logistical ease of interventions targeting domestic 
dogs may negated by the much greater population size. 
 
Critically endangered Western gorillas and endangered chimpanzees have both suffered from population 
declines associated with Ebola outbreaks, including an estimated 5500 gorillas in Lossi Sanctuary, 
Republic of Congo in 2002 to 2003. A poor understanding of the ecology of Ebola in wildlife hinders 
intervention aimed at potential reservoirs, requiring management to focus on great ape populations. 
Vaccination is logistically difficult due to the inaccessibility of great ape populations, but oral and self-
disseminating vaccines may provide a solution.  
 
 

 
 
 
 
 
Investigating pesticide effects on bumblebee brain morphology and the consequent impacts on 
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Social bee foragers are exposed to a variety of insecticides in the environment. These chemicals target 
the insect nervous system, therefore, exposure to bees is predicted to affect individual physiology and 
behaviour. To date, however, we know little about how larval or adult exposure to insecticides affects the 
development of tissues, such as the insect brain, and its consequent effects on aspects of behaviour. We 
address this gap through the application of a novel methodology using state-of-the-art micro computed 
tomography (micro-CT) and 3D image analysis to investigate the effect of neonicotinoid exposure on 
structural components of the bumblebee brain, and try to elucidate whether such changes to morphology 
impact on learning and memory. By producing high resolution 3D reconstructions of brains, we non-
destructively explored and virtually extracted specific bumblebee brain structures on which we can perform 
volumetric and morphometric analyses and coupled these findings with assessments of associative 
learning, through proboscis extension reflex PER tests. 
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Invasive non-native species (INNS) cause substantial environmental and socio-economic impacts in the 
UK. Costing approximately £1.7 billion yr-1 to the British economy, once established in the environment 
INNS are often impossible to eradicate. Placing prevention at the forefront of management of INNS, a new 
EU Regulation of Invasive Alien Species (143/2014) means EU Member States including the UK are now 
obliged to investigate and prioritise human pathways of INNS introduction. Angling has been identified as 
one of these pathways. An online survey of 680 British anglers was conducted to establish their movement 
patterns abroad, and awareness of biosecurity practices. 44% of British anglers travelled abroad, visiting 
over 70 different countries. The majority of these trips were to Western Europe. Travel time from Western 
Europe into the UK is within the time frame that INNS can survive on damp angling equipment. Without 
biosecurity, it is therefore likely that anglers could unintentionally transport INNS into the UK. 
 
The number of anglers cleaning their equipment after every trip has doubled since 2011. A further 80% 
clean and dry their equipment occasionally after a fishing trip. Therefore, anglers’ awareness of INNS and 
their implementation of biosecurity are increasing. However, greater work is still required. Most anglers 
are not conducting adequate biosecurity after every trip. 50% of anglers also use cold water to clean their 
equipment, accounting for the sole cleaning method for 37% of anglers. This is despite studies showing 
hot water is the most effective method to treat INNS. Greater clarification is required on what constitutes 
correct cleaning procedure. Angling biosecurity has increased over the last four years. However, with 
evidence of substantial movement of British anglers to Europe for angling, further research is required to 
identify what INNS are present in European fishing lakes and their tolerance to desiccation on angling 
equipment. 
 
KEY WORDS: angling, biosecurity, pathways, invasive species, UK 
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Freshwater eels (family Anguillidae) are at the centre of a complex interaction between socioeconomic 
forces, environmental change and conservation efforts. Several species, including the Japanese, 
European, American and some tropical eels are highly valued for consumption, primarily in East Asia. 
Prices for the juveniles of certain species have recently reached more than 1,000 GPB per kg, incentivising 
intensive fishing effort. However, many of these same species have experienced steep declines in stocks 
and recruitment, with the American and Japanese eels considered endangered and the European eel 
critically endangered. The American and European eels share the same spawning grounds in the 
Sargasso Sea. After hatching, the juvenile eels undertake long migrations to enter continental waters, 
where they mature before returning as silver eels to the Sargasso Sea. Despite different management 
approaches in Europe and the United States, recruitment of juvenile eels of both species has declined 
similarly.  
 
Anthropogenic drivers of decline during the continental life history phases have been identified and include 
fishing, pollution and habitat modification, such as dams and other obstructions. Ocean-atmosphere shifts 
driven by climate change have also been implicated. Correlations have been found between changes in 
the North Atlantic Oscillation (NAO) and recruitment indices. It has also been proposed that warming of 
the ocean has contributed to a shift in phytoplankton composition, limiting nutrients available for juvenile 
eels and compromising their survival.  
 
This poster will present a model of climate change-related oceanic shifts in temperature, primary 
production and the NAO as they correlate to indices of recruitment and abundance in European and 
America eels. Future scenarios for the influence of climate change on eel stocks will also be presented 
using different IPCC and AFMEC (Alternative Future Scenarios for Marine Ecosystems) parameter values. 
This forms part of research aimed towards creating a larger model, which encompasses all aspects of the 
social-ecological system of freshwater eel fisheries. 
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Water is a part and parcel of all aspects of human existence. It is not only a biological need of human 
beings but also it is an integral part of most of environmental processes and human activities. Therefore, 
water is regarded as one of the most precious natural resources on earth. However, it should be noted 
that water different from other resources in two important dimensions. Firstly, it is an increasingly scarce 
resource that has no substitute. A significant portion of the world population lives in areas that suffer from 
increasing water scarcity. Secondly, water is a flowing resource that traverses regions and countries. 
Therefore, the use of shared water resources in any one region or country affects its use in other regions 
and countries. The growing global water scarcity and interdependence among water-sharing countries 
have created tensions over shared water resources around the world. Therefore, interest in studying 
transboundary water management has grown over the last decades. This research aims to deliver a better 
understanding of the relation between the resilience of water resources management institutions and their 
processes of establishment. Thus, this study examines the relation between the process of resolution of 
transboundary water resources conflicts and the resulting regulatory institutional arrangements. A more 
specific concern is to examine the impact of the conflict resolution mechanism, which is used to establish 
institutional arrangements that allocate transboundary water among riparian countries, on the resilience 
of these institutional arrangements. 
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Reintroductions are becoming an increasingly popular tool for threatened species management and 
broader scale restoration projects. If a reintroduced population survives the establishment phase of the 
release, the next key phase and often the more difficult is the persistence phase.   
The Regent honeyeater (Anthochaera phrygia) is a monotypic passerine species endemic to southern 
Australia.  It was once widely distributed in the woodland belt from the Adelaide region in South Australia 
to southern Queensland, about 100km north of Brisbane however now it is believed to be locally extinct in 
South Australia and western Victoria and uncommon in Queensland. It is now classified as critically 
endangered and numbers are as low as 350-400 individuals.  
 
This led to the formation of a national Regent Honeyeater Recovery team in 1994 and in 1995 a captive 
breeding program was initiated for Regent Honeyeaters when 18 nestlings were taken from the wild 
population and reared at Taronga Zoo in Sydney. Since then there have been four releases of captive 
bred birds; in 2008, 2010, 2013 and 2015 into Chiltern Mt-Pilot National Park in Victoria 
One of the key uncertainties of the Regent Honeyeater recovery team was the cause of nest failure in the 
released populations; it was believed to be predation by native birds such as the currawong (Strepera 
graculina), however this had never been explicitly investigated before. Therefore, the most recently 
released captive bred birds into Chiltern-Mt Pilot National Park present an ideal opportunity to study the 
breeding biology of this species and to determine the factors affecting reproductive success in the wild. 
 
Using video monitoring equipment I quantified nesting success and identified the causes of nesting failure 
in the captive-bred population of regent honeyeaters and compared this to a wild population to test the 
hypothesis that captive bred birds suffered lower success compared to their wild counterparts.  Here I will 
present the results of the 2015 breeding season. 
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Infectious diseases remain a major public health problem around the world.  Despite their enormous 
impact, the distributions of most human pathogens remain poorly understood or unknown; only 4% of 
clinically important infectious diseases have been mapped reliably, and thousands are estimated to be 
undiscovered. This presents a major challenge to public health as such diseases contribute significantly 
to global disease burdens. Importantly, this situation could be further exacerbated by on-going 
environmental change, which has already been linked to an increasing risk of diseases emerging as 
serious global health threats. Through a better understanding of the broad-scale biogeographical patterns 
of human infectious diseases – why diseases occur in some places, and not in others – we can gain 
considerable insights needed for the global health community. 
 
Previous work has shown that global disease distributions exhibit characteristic geographical groupings. 
In this study, we expand on this by using hierarchical clustering analysis and appropriate statistical tests 
to rigorously examine how many distinct regions there are, which diseases they constitute of and what 
their geographical boundaries are. In practice, this knowledge will assist in tasks such optimizing disease 
surveillance, pathogen discovery and how to best respond to outbreaks. 
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Cyclone Evan caused widespread damage when it made landfall in Samoa on Dec 13th 2012. 14 people 
were killed and the total estimated damage was valued at US$ 207.7 million, which represents 29.3% of 
Samoa's GDP. 
 
This was not a rare event. In fact, Samoa has a 50 per cent chance of experiencing a loss exceeding 
US$130 million and 325 casualties in any 50-year period (PCRAFI 2011). 
 
With full recovery estimated to take 2-3 years, and many analogous events in the region, it is clear that 
climate driven disasters present a considerable threat to sustainable development in Samoa and the 
Pacific as a whole. This threat is increasing, with climate change projections for the South Pacific predicting 
that the intensity of the strongest tropical cyclones is likely to increase, while the overall frequency of 
topical cyclones will decrease (Walsh et al. 2012). 
 
This research applies a new post disaster, systematic and empirical resilience assessment methodology 
in the wake of Cyclone Evan and generates key implications regarding response and preparation in the 
face of climatic stressors for Small Island Developing States (SIDS). 
 
 
 
 
 
 
Moving mesh finite element method simulation of ocean-driven melting and freezing beneath ice 
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The Antarctic Ice Sheet is divided into two sections, the East Antarctic Ice Sheet, and the West Antarctic 
Ice Sheet. While the East Antarctic Ice Sheet is relatively stable and grounded mainly above sea level, 
much of the West Antarctic Ice Sheet is grounded below sea level, making it especially sensitive to 
changes in ocean temperature. At the margins of the ice sheet, glaciers terminate in floating ice shelves, 
under which ocean water circulates, driving melting and freezing at the ice-ocean interface. The ocean 
dynamics in cavities under floating ice shelves and the interaction between the ice and the ocean are 
complex and depend heavily upon the bathymetry of the sea bed and the basal topography of the ice shelf, 
which is in turn shaped by melting.  A number of interesting geometric features have been observed on 
the underside of Antarctic ice shelves, including crevasses, kilometer-scale channels, and decameter-
scale terraces. Such features are expected to have a large effect on sub-shelf hydrodynamics, as channels 
can entrain meltwater plumes, and surface roughness on the scale of the terrace structures will influence 
mixing in the boundary layer. The hydrodynamics in turn affect the melting of the ice shelf, and therefore 
its geometry, completing a feedback loop between ice geometry and ocean flow. In a computational model, 
dynamically capturing the formation and evolution of such basal features, along with their effect on sub-
shelf hydro- and thermodynamics, requires the use of sophisticated techniques to maintain mesh regularity 
in response to domain boundary deformation. Here we present the development and application of some 
mesh movement techniques for the study of feedback effects between ice geometry and sub-shelf 
dynamics. 
 


