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1. Summary (up to one page)

Volcanic conduits are the vehicle through which magma travels from its storage region to the surface. Understanding better volcanic conduits and related processes is of paramount importance for improving volcanic hazard and eruption prediction. The purpose of this workshop was to address this topic, by first reviewing the latest findings on conduit processes and then proposing a feasible, multidisciplinary approach for conducting new and innovative studies on conduit magma behaviour and eruption dynamics. During the workshop, the following fundamental questions that have been puzzling volcanologists for years were addressed:

What are the physical and rheological parameters that mainly affect conduit processes and what is the interaction amongst them?

How does conduit magma dynamics evolve during both quiescent and eruptive volcanic activity?

Why do transitions in eruptive style occur in conduits and how can we model and predict them?

The workshop will lasted three full working days and hosted international attendees amongst experimentalists (analytical, HT and analogue experimentation, textural characterization), numerical modellers, and scientists working with direct observations and measurements on volcanoes (gas geochemists, geophysicists, field volcanologists
2. Description of the scientific content of and discussions at the event (up to four pages) and 3.)
Assessment of the results and impact of the event on the future directions of the field (up to two pages)

Glimpses of blasts: imaging vent processes at active volcanoes
Jacopo Taddeucci (INGV-Roma1, Roma, Italy)
Explosive eruptions involve, by definition, physical processes that are highly dynamic over short time scales. Capturing and parameterizing such processes is a major task in eruption understanding and forecasting, and a task that necessarily requires observational systems capable of high sampling rates. Seismic and acoustic networks are a prime tool for high-frequency observation of eruption, recently joined by Doppler radar and electric sensors. In comparison with the above monitoring systems, imaging techniques have obvious 2-D advantages, but usually work at a lower sampling rate. However, recent developments in high-speed imaging systems now allow such information to be obtained with a spatial and temporal resolution suitable for the analysis of several key eruption processes.

Multispectral, high-speed imaging has provided new perspectives on explosive eruption dynamics since one decade and it’s developing at a fast pace paralleled by the required image analysis techniques. Crucially, the use of high-speed imaging allows the 2-D image information to be time-synchronized with other geophysical signals like, e.g., seismic and acoustic ones. Explosive eruptions have now been recorded in high-speed at several active volcanoes, spanning in eruption style from Strombolian, through Hawaiian, to Vulcanian. Image processing and analysis from these eruptions helped illuminate several eruptive processes, examples of which include:

1) Pyroclast ejection pulses. Irrespective of eruption style, high-speed videos reveal multiple, discrete ejection pulses within a single explosion or eruptive event, with ejection velocities up to twice as high as previously recorded. Video-derived information on ejection velocity and ejecta mass can be combined with analytical and experimental models to constrain the physical parameters of the gas driving individual pulses, while the energetics and rate of occurrence of the pulses reflect shallow conduit dynamics of the eruptive system.

2) Eruption jet development and evolution. The four-way coupling between gas and pyroclasts in eruption jets is outlined by the ejection trajectory of pyroclasts, while thermal images add information on the temperature evolution in the jet itself as a function of the pyroclast size and content. High-speed imaging of lapilli- to bomb-sized pyroclasts shows the development of reduced drag zones and the effect of in-flight collisions on the jet development.

3) The generation and propagation of acoustic and shock waves. Phase condensation in volcanic and atmospheric gases is triggered by the transit of pressure waves and can be recorded in high-speed videos, allowing the speed, wavelength and geometry of the acoustic wave field to be determined and compared with the corresponding infrasonic/acoustic signals and theoretical predictions. Jet noise from several eruptions is now being exploited ad a new tool to parameterize eruption jets.

Constraints on eruption dynamics and volcanic conduit processes inferred from volcano geodesy
Freysteinn Sigmundsson1 together with Sigrún Hreinsdóttir1+2, Andy Hooper3, Benedikt G. Ófeigsson4, Erik Sturkell5, Alan Linde6, FUTUREVOLC5 Crustal Deformation team and international collaborators
(1) Nordic Volcanological Center, Institute of Earth Sciences, University of Iceland, Reykjavik, Iceland (email: fs@hi.is)
(2) GNS Science, New Zealand
(3) University of Leeds, UK
(4) Icelandic Meteorological Office, Iceland
(5) University of Gothenburg, Sweden
(6) Carnegie Institution, Washington, USA
(7) FP7 EU Framework project: http://www.futurevolc.hi.is
Volcano geodesy provides information on eruption dynamics and volcanic conduit processes by mapping ground deformation in relation to magmatic processes at depth. The most widely used techniques include Global Positioning System (GPS) geodesy, interferometric analysis of synthetic aperture radar images (InSAR), leveling and observations of ground tilt and crustal strain. The deformation due inflation/deflation of volcanoes as magma accumulates/withdraws from volcano roots is often pronounced. Furthermore, deformation related to establishment of new volcanic conduits is often large; deformation due to processes in established conduits is typically small and difficult to detect, requiring dedicated observations at a close distance. 
The 2010 Eyjafjallajökull summit eruption and the 2011 Grímsvötn eruptions in Iceland provide good examples of how crustal deformation studies have contributed to the understanding of ash generation in VEI3-4 explosive eruptions. GPS observations and interferometric analysis of satellite radar images from the TerraSAR-X satellite show that the explosive 2010 eruption at Eyjafjallajökull was associated with gradual contraction of a source, distinct from pre-eruptive inflation sources under the eastern flank of the volcano. For the initial 10-days of the summit eruption, a deflating sill source under the summit at about 5 km depth can explain the observed deformation, but then the source geometry appears to evolve. The rate of deflation was interrupted by inflow of new magma into the deflating source during the eruption in relation to peaks in explosive activity. Explosive activity was related to intrusion triggering of the explosive eruption, caused by magma mingling and mixing. 
Ground deformation in relation to the 2011 Grímsvötn eruption in Iceland provides constraints on subsurface magma flow and pressure change. When compared with eruptive activity, eruption column and estimates of mass flow rate the GPS data can be used to constrain a physical model of the eruptive process. In 2011 the detailed temporal evolution of co-eruptive deformation was revealed by a kinematic 1 Hz solutions for the position of a single continuous GPS site on the volcano, supplemented with ground tilt observations. The observations can be explained by inflow of magma and pressure buildup between eruptions in a shallow chamber at about 1.7 km depth beneath the center of the Grímsvötn caldera complex prior to the eruption, and pressure drop and magma outflow during the eruption. The rate of pressure change in the magma chamber correlated with the height of the volcanic plume over the course of the 2011 eruption. Peaks in activity and ash generation relate to periods of rapid pressure drop in the chamber. 
Volcano geodesy has also helped understand the conduit and magma plumbing system of the Hekla volcano. It erupted in 1970, 1980-81, 1990 and 2000, whereas the previous repose intervals averaged ~ 60 years. The plumbing system can be constrained using a wide variety of deformation data: GPS, InSAR; dry tilt data, and borehole strain data. A dyke below surface fissures extends no more than severals km in depth, whereas an inferred magma reservoir depth is at 10 km depth or more. These are connected by a conduit of small lateral extent. Data for previous eruptions are consistent with this model. The marked change in eruption interval is suggested to be because this conduit remains liquid during the short interval between recent eruptions; only a small pressure increase is required to rupture the thin crustal seal. Such a state is consistent with precursory seismicity being confined to very shallow depths and may be applicable to other volcanoes that undergo abrupt changes in eruption interval.
The contrasting behavior of the volcanoes and ash generation is related to different magma plumbing systems of the volcanoes. In both cases, the erupted volume of magma is much larger than the inferred co-eruptive volume change, attributed to compressibility of magma residing in the sources where the eruptions originated from.
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Constraints on Volcanic processes from gas geochemistry
Mike Burton (INGV-Pisa, Pisa, Italy)
Volcanic gas emissions at the surface of Earth are the result of a series of processes, beginning with production of melt from the mantle followed by melt ascent, intrusion, storage and differentiation, degassing, crystallisation, and then eruption or outgassing, through an open vent, hydrothermal system or gas percolation through the crust. It follows therefore that each of these processes will contribute to a greater or lesser degree to the final gas composition and flux observed at the surface. With a perfect understanding of all of these processes, and how they mediate gas emissions, we would be able to accurately decipher the time-dependent gas measurements at a volcano, providing important constraints on the state of the volcanic system. Whilst such perfection is still a matter of long research and study, several key steps have been taken in the field of volcanic gas geochemistry which do now allow us to discuss with some confidence diverse aspects of the magmatic system. Such insights are very complimentary to geophysical studies, which indirectly reflect the effects of overpressure and movement of magma, and occasionally also gas.

Here I present a series of case studies in which gas measurements have been used successfully to (i) constrain the dynamics of gas release during explosive activity and quiescent degassing, (ii) determine heterogenity in the mantle source eruptions (iii) examine the relative contribution of recycled crustal material and mantle to gas release, (iv) forecast volcanic eruptions, and (v) reveal that a period of geophysical quiescence is only a pause in the course of an eruption. A brief overview of the current state of the art in gas geochemistry measurement methods is provided, as well as a suggestion for how gas monitoring could be utilised in the case of a reactivation of Vesuvius or Campi Flegrei volcanoes.

Linking textures of pyroclastic products to conduit processes and eruption dynamics (Part 1)
Lucia Gurioli (LMV, Clermont Ferrand, France)
A major goal of modern volcanology is to relate conditions of magma ascent to the resulting eruption style using information preserved in volcanic deposits. One way to obtain quantitative information on magma ascent dynamics is through textural quantification of the sample products in terms of their crystal and vesicle size and distribution, and the bulk and rheological properties of the associated magma, such as density, porosity, permeability, connectivity, viscosity. The purpose of this contribution is to present a review of these measurements, beginning with the “representative” issue in terms of sampling in active versus ancient fallout deposits. 

The second part will focus on understanding Strombolian explosions through integration with geophysics. Textural and chemical analyses of bombs quenched directly from normal explosions at Stromboli volcano (Italy) were integrated with coincident seismic, acoustic and thermal data. This approach allowed us to quantify variations in the degassing history and rheology of the magma resident in the shallow system (i.e., in last 250 m of conduit length) for two different types of explosions. The first type, ballistic-dominated explosions (Type 1), are associated with large proportions of oxidized, high-crystallinity, high-viscosity, evolved magma mingled with fresh magma. The degassed magma sat at the top of the conduit and played only a passive role in the explosive process. The fresh, microlite-poor, vesiculated batch, however, experienced a response to the explosive event, by undergoing rapid decompression. Given a large volume of material to be entrained during the slug burst, which has to fragment through this cap, Type 1 events tend to be spectacular and rich in particles. At the same time, presence of this high viscosity magma layer likely forces the gas to fragment through the cap at a relatively high propagation velocity (>10 ms-1). In contrast, gas-dominated events, Type 0, are associated with a fresh conduit, the removal of the degassed volume having caused the free surface (and explosion source) to migrate to a deeper level, just a few 10’s of meters above the very-long period seismic source. Indeed, Type 0 events tend to lack particles, due to the small amount of juvenile material available for accidental entrainment with the gas burst. Relatively slow ascent velocities for the slug are also consistent with simple bubble ascent and burst in a clean conduit. This low viscosity, Type 0, conduit (and eruption style) is thus likely that which fits the popular slug ascent and burst models traditionally used to explain “Strombolian” eruptions. Presence of the Type 1 activity style complicates such a simple model by introducing a degassed magma cap with which the ascending slug interacts; and there is likely a continuum of scenarios between the two end members (Type 0 and Type 1 explosions). 
Following-up on past MeMoVolc initiatives, I here attempt to align the currently available array of measurements with the eruption processes we strive to constrain (see hand-out that I will provide during my presentation).

Linking textures of pyroclastic products to conduit processes and eruption dynamics (Part 2)
Margherita Polacci and Fabio Arzilli (INGV-Pisa, Pisa, Italy)
X-ray computed microtomography (µ-CT) has become an invaluable technique for geologists, with wide applications in various geological disciplines. X-ray µ-CT is a non-destructive technique and it is based on both conventional and synchrotron radiation sources (Baker et al., 2012). This technique produces three-dimensional (3D) images of the internal structure of objects, determined by variations in morphology, mass density and/or chemical composition. It is a powerful tool for 3D investigation of several geological materials with spatial resolution at the micro- and submicron- scale. The possibility to visualize and measure textures in 3D is crucial for understanding the processes responsible for the formation of rocks. 

This contribution provides an introduction to the principles of X-ray µ-CT and to the image analysis to study several igneous rocks. Furthermore, different factors affecting the image quality and several image processing methods will be discussed.

The use of synchrotron radiation X-ray imaging in geosciences allows to dramatically improve the contrast and spatial resolution compared to conventional sources, allowing to perform highly precise quantitative analyses in rocks. X-ray phase-contrast imaging can also improve the visualization of features with small differences in mass density and chemical composition with respect to the rock matrix, so this technique is crucial to analyze volcanic rocks characterized by several phases.
In this seminar several applications of X-ray µ-CT methodologies for the extraction of quantitative information from 3D images of volcanic rocks will be presented. Important applications of X-ray µ-CT are e.g. the study of bubbles and crystals in volcanic rocks. Furthermore, several experimental studies of crystallization kinetics were carried out using two-dimensional images (e.g. Arzilli & Carroll, 2013) but recently these processes have been investigated using volumetric datasets. 
Rheology of Magma and Magma Analogues
Heidy Mader (University of Bristol, Bristol, UK) 
In this talk, I will consider recent advances in the study of multiphase magmas. This will include a brief Introduction to suspension rheology and the methods used to study both both low viscosity and high viscosity systems. We will then consider what constitutes a magma 'analogue'. I will then summarise the main results that have emerged for two-phase (bubble+liquid and crystal+liquid) systems and more recent work on three-phase systems.

Strain Localisation in Magmas
Yan Lavallée (University of Liverpool, Liverpool, UK)
The tendency of geomaterials to localise deformation is a measure of “the fragility of the Earth” – a threshold to the occurrence of geological hazards. At volcanoes, the remarkable, unpredictable and alarming occurrence of eruptions, switching from low-risk effusive to high-risk explosive eruptive behaviour is a direct consequence of strain localisation in magma. Here, we’ll discuss strain localisation starting on with a review of strain localisation in rock to introduce where we’re at with magmas. Examples for which material undergoes failure, we will assess the mechanisms by which fault slip takes place. Applications to volcano structure instability, lava dome and pyroclastic flows will be made.

Experimental and numerical investigation of multiphase conduit processes in basaltic eruptions
Ed Llewellin (University of Durham, Durham, UK)
Basaltic eruptions exhibit a wide range of eruptive behaviour, including passive degassing, gentle effusion of lava, lava spattering and fountaining, through to explosive activity. The critical control on eruptive style is the degree to which gas and magma become separated during ascent: when gas and magma are well coupled, effusive activity is favoured; when gas separates from, and rises through the magma, more impulsive or explosive activity results. Visual observation and instrumental monitoring of basaltic eruptions has inspired various conceptual models for the multiphase fluid dynamic processes that occur in the conduits that feed them. Laboratory experiments at a range of scales have both tested these models, and given further qualitative and quantitative insight into conduit processes. Numerical models, validated and parameterized by experiment, have then been applied back to the natural system. I will present a brief overview of these topics, focussing particularly on large-scale analogue experiments – and associated numerical modelling – which give insight into the contrasting conduit processes that drive lava fountaining and strombolian explosive activity.
Deciphering conduit processes using silicic pumices and numerical models
Wim Degruyter (Georgia Tech, Atlanta, US)
The efficiency of gas loss during magma ascent governs the style of volcanic eruptions. One of the few methods to obtain information about this process is by looking at the permeable bubble network preserved in pyroclasts. Here, I will give an overview of such a study done on silicic pumices produced by the Kos Plateau Tuff (Greece) eruption. We assume that gas loss can be described by Forchheimer's equation, an extension to Darcy's equation for permeable flow that accounts for inertial effects. From the textural analysis on the pumices we deduce Kozeny-Carman type empirical equations that link textural parameters such as bubble number density, throat/bubble size ratio, tortuosity and roughness to the Darcian and inertial permeability, which are defined through Forchheimer's equation. We subsequently develop a one-dimensional, two-phase, steady conduit flow model in which we implement these equations as interphase drag terms between the gas and the magma. This allows us to quantify the transition between effusive and explosive eruptions in terms of textural parameters. We thereby define a Stokes number, the ratio of the response time of the magma and the characteristic time of gas flow, and the Forchheimer number, the ratio of the viscous and inertial forces of the gas phase. From this analysis it follows that large bubble number density, small throat sizes, large tortuosity, and large roughness bring an eruption into the explosive regime. Importantly, inertial effects dominate outgassing during both effusive and explosive eruptions and make the likelihood of an explosive eruption increase.

Thermo-rheological effects during magma ascent in volcanic conduits
Antonio Costa (INGV-Bologna, Bologna, Italy)
The fluid mechanics of magma in a volcanic conduit is strongly influenced by the rheological changes that arise from microphysical processes such as vesiculation, degassing, crystallization, and local temperature variations. Increase in crystal content lead to increase in the viscosity of magma. During ascent, magma can undergo a complex history of crystallization, thus it is not uncommon in volcanic rock textures to find microlites in association with pre-existing phenocrysts which nucleated in the magma chamber or in the deeper portions of the volcano plumbing system. Progressive increase of microlite volume percentage can thus dramatically affect the rheology of rising magma within the conduit consequently influencing the eruptive style of a volcano. This process is relevant over a broad spectrum of magma compositions. Particle shape can also affect the magma rheology. Such effects are anticipated at lower solid fractions for suspensions of particles with higher aspect ratios. Above a critical solid fraction the onset of yield stress is observed, this corresponding to the limit where particle-particle interaction is not negligible anymore and the overall arrangement of the suspended particles reaches jammed condition. Flow curves at this point show an inflection, i.e. for a given strain-rate, the effective viscosity increases at a slower rate with increasing particle volume fraction. For very concentrated bimodal suspensions particle-particle interaction is effective in establishing both concentration and grain-size distribution profiles of crystals. This causes variations in the rheological profile perpendicular to the shear flow, with higher viscosity along the flow axis where the crystal concentration is higher. Because of strong coupling between viscosity and temperature, the dynamics of magma flows in conduits are drastically controlled by thermal effects due to heat generation by viscous dissipation and loss to the walls by conduction. Three regimes can be identified: a conductive-heat-loss-dominated regime, an intermediate regime, and a viscous-heating-dominated regime. Temperature layering due to heat loss by conduction can lead to local crystal growth and magma solidification whereas heat generated by viscous dissipation can be responsible for crystal resorption and remelting of wall rocks.

Modeling the ascent of intermediate magmas through a volcanic conduit: exploring the roles of permeability; disequilibrium degassing; unsteadiness; and 2D/3D variations
Amanda Clarke (ASU, Tempe, US)
Numerous advances have been made in the last decade in terms of modeling magma ascent through the Earth’s crust in a conduit. Several of these advances were motivated by observations of the ongoing eruption of the Soufrière Hills volcano, Montserrat, as well as other similar systems. I will first describe a reference set of equations and then discuss the assumptions and simplifications required to answer specific questions about a natural volcanic system and its eruptions. 

Melnik and Sparks (1999, 2002a,b) first assumed 1D, isothermal, steady, two-phase flow that accounted for permeable gas loss via an interconnected bubble network, ignored inertial terms in the momentum equation due to slow ascent in dome-building eruptions, and utilized a modified Poiseuille term to account for viscous losses. This type of model led to understanding feedback relationships between crystallization and viscosity in effusive eruptions (Melnik and Sparks, 1999) as well as conceptual models of plug formation in dome-building eruptions (Clarke et al. 2007; Diller et al. 2007). 

The effects of syn-explosion degassing were explored to great effect by Melnik and Sparks (2002b). This study added the complexity of two pressures, one for the gas phase and one for the magma, and demonstrated that when volatile diffusion is slow relative to ascent (disequilibrium degassing), a single short-lived explosion pulse should be expected, whereas when diffusion is sufficiently fast (equilibrium degassing), repeated pulses are expected. An increase in total volatiles pushes the equilibrium case toward quasi-steady behavior. Further work by Mangan et al. (2004) and de’ Michieli Vitturi (2012) also demonstrated effects of disequilibrium degassing on mass eruption rate in explosive eruptions and lava vesicularity in effusive eruptions. 
Unsteady flow and corresponding terms must be considered when attempting to understand temporal variations in eruption behavior, particularly when those variations occur on timescales less than the characteristic timescale of the volcanic system. Work by de’ Michieli Vitturi et al. (2010, 2013) explored the time required for changes in a magma chamber to be observed at the surface in the form of eruption rate change, and identified controls on characteristic periodic timescales in characteristically periodic eruptions.
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4a) Programme of the meeting 
Saturday 25th October
8:45 - 9:00 Welcome+logistics

9:00 - 9:35 Jacopo Taddeucci (INGV-Roma1, Roma, Italy) "Glimpses of blasts: imaging vent processes at active volcanoes"

9:35 - 10:10 Freysteinn Sigmundsson (Nordvulk, Reykjavik, Iceland) "Constraints on eruption dynamics and volcanic conduit processes inferred from volcano geodesy"

10:10 - 10:45 Mike Burton (INGV-Pisa, Pisa, Italy) "Constraints on Volcanic processes from gas geochemistry"

10:45 - 11:15 Coffee Break

11:15 - 12:35 Lucia Gurioli (LMV, Clermont Ferrand, France) + Margherita Polacci and Fabio Arzilli (INGV-Pisa, Pisa, Italy) "Linking textures of pyroclastic products to conduit processes and eruption dynamics"

12:35 - 13:10 Heidy Mader (University of Bristol, Bristol, UK) "Rheology of magmas and magma analogues"

13:10 - 14:10 Lunch

14:10 - 14:45 Yan Lavallée (University of Liverpool, Liverpool, UK) "Strain Localisation in Magmas"

14:45 - 15:20 Ed Llewellin (University of Durham, Durham, UK) "Experimental and numerical investigation of multiphase conduit processes in basaltic eruptions"

15:20 - :15:55 Wim Degruyter (Georgia Tech, Atlanta, US) "Deciphering conduit processes using silicic pumices and numerical models"

15:55 - 16:25 Coffee Break

16:25 - 17:00 Antonio Costa (INGV-Bologna, Bologna, Italy) "Thermodynamic and rheological effects during magma ascent in volcanic conduits"

17:00 - 17:35 Amanda Clarke (ASU, Tempe, US) "Modeling the ascent of intermediate magmas through a volcanic conduit: exploring the roles of permeability; disequilibrium degassing; unsteadiness; and 2D/3D variations"

Sunday 26th October
9:00-10:30 Thematic groups

10:30 - 11:00 Coffee break

11:00 – 13:00 Sum up by thematic group moderators

13:00 - 14:00 Lunch

14:00-16:30 Mixed groups 

16:30 - 17:00 Coffee break

20:00 Social dinner

Monday 27th October
9:00 – 10:00 Sum up by mixed group moderatorsWorkshop summary

10:00 - 11:00 Workshop summary and discussion on preparation of a scientific document

11:00 - 11:30 Coffee break

11:30 - 13:00 Poster session

13:00 - 14:00 Lunch

MeMoVolc workshop Thematic groups
	GROUP O
	GROUP E
	GROUP M

	Antonella Bertagnini
	Fabio Arzilli
	Matteo Cerminara

	Mike Burton
	Luca Caricchi
	Amanda Clarke

	Brett Carr
	Corrado Cimarelli
	Simone Colucci

	Tim Druitt
	Daniele Giordano
	Antonio Costa

	Samantha Engwell
	Jackie Kendrich
	Mattia de' Michieli Vitturi

	Lucia Gurioli
	Ulrich Kueppers
	Wim Degruyter

	Baptiste Haddadi
	Anthony Lamur
	Tomaso Esposti Ongaro

	Greta Marchini
	Yan Lavallée
	Giuseppe La Spina

	Nicole Metrich
	Ed Llewellin
	Chiara Montagna

	Margherita Polacci
	Heidy Mader
	Augusto Neri

	Gilberto Saccorotti
	Laura Spina
	Eleonora Rivalta

	Freysteinn Sigmundsson
	
	

	Jacopo Taddeucci
	
	

	Simone Tarquini
	
	


Breakout Session of Thematic groups
O – observations

E – experiments

M - modelling

The discussion of thematic groups were focussed on 

· Where we are (state of the art and limitations)

· What can be done in the near future

· What we can get from the other groups

· What we can offer to the other groups

MeMoVolc workshop Mixed groups
	GROUP 1
	GROUP 2
	GROUP 3

	Matteo Cerminara
	Amanda Clarke
	Mattia de' Michieli Vitturi

	Antonio Costa
	Simone Colucci
	Wim Degruyter

	Chiara Montagna
	Eleonora Rivalta
	Anthony Lamur

	Fabio Arzilli
	Luca Caricchi
	Daniele Giordano

	Corrado Cimarelli
	Jackie Kendrich
	Ulrich Kueppers

	Freysteinn Sigmundsson
	Ed Llewellin
	Heidy Mader

	Laura Spina
	Mike Burton
	Brett Carr

	Jacopo Taddeucci
	Samantha Engwell
	Lucia Gurioli

	Baptiste Haddadi
	Nicole Metrich
	Margherita Polacci

	
	Tim Druitt
	


The discussion of mixed groups addressed the following questions:

· What are the physical and rheological parameters that mainly affect conduit processes and what is the interaction amongst them?

· How does conduit magma dynamics evolve during both quiescent and eruptive volcanic activity?

· Why do transitions in eruptive style occur in conduits and how can we model and predict them?
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