	[image: image1.png]



	 Research Networking Programmes      

	
	 

	
	


Science Meeting – Scientific Report
The scientific report (WORD or PDF file - maximum of seven A4 pages) should be submitted online within two months of the event. It will be published on the ESF website.
Proposal Title: Magmatic volatiles from generation to atmospheric loading

Application Reference N°: 5410
1) Summary (up to one page)
The summer school “Magmatic volatiles from generation to atmospheric loading” was hold at Stóru-Tjarnir, close to Krafla volcano in Iceland from 1-4 July. Scientific organizer was Olgeir Sigmarsson. Lectures were given by Marie Edmonds (UK), Bruno Schaillet (France), Didier Laporte (France), Alessandro Auippa (Italy), Mike Burton (Italy), Simon Carn (USA), Alan Robock (USA) and Thor Thordarson (Iceland). Most lecturers proposed exercises for the students to solve in groups, creating collaboration and exchange of ideas. Measurement of volcanic gases in the field was demonstrated during a half day excursion on 3 July to Krafla geothermal field. The practical aspect of data collection was explained and data interpretation was discussed the morning after. The gas composition turned out to be of relatively pure magmatic components with minimal geothermal contribution according to sulphur-carbon-hydrogen oxide ratios. Thirty-seven students at PhD and post-doctoral levels presented their actual research during several poster sessions intercalated over the four days with the lectures. This arrangement created a dynamic atmosphere and lively discussions.
2) Description of the scientific content of and discussions at the event (up to four pages)
1 July

16:00 – 18:00 Introduction to Iceland’s Volcanology and Geology (Thor Thordarson). Brief description of Iceland’s geology with emphasize on the different eruption mechanism observed. Discussion was centred on the role of volcanic gases during sub-plinian basaltic eruptions and how easy gas bubbles escape low-viscosity basaltic melt. New experiments (Munich) show that basalt viscosity frequently may be underestimated.
18:00 – 19:00 Student’s poster presentation and ensuing lively debate on potential Fe-loss from melt inclusions.
2 July
9:00 - 12:30 Volatile budgets of volcanic systems: constraints from geochemical observations (Marie Edmonds). An exhaustive overview was given on current knowledge of volcanic degassing in both low viscosity melt (basalt from Kilauea) and high-viscosity silicic eruptions (Soufriere Hills, Montserrat). Four group of students were given 3-4 articles on different subjects related to volatile behaviour in magma and an hour to synthesise and answer a few questions. The students elected a spokesman that presented the discussion’s outcome and each group answered all questions from the audience on their particular subject.
13:30 – 16:00 Phase equilibrium and solubility constraints on volatile abundances in magmas (Bruno Scaillet). A very thorough and detailed overview was given on the state-of-the-art of volatile solubilities in diverse magmas. The principal variables such as temperature, pressure and oxygen fugacity were discussed at length.
16:00 – 16:30 Coffee and student’s poster presentation.
16:30 – 18:30 Formation and evolution of bubbles in ascending magmas: equilibrium vs. disequilibrium degassing (Didier Laporte). Extremely well prepared lecture on volatile bubble formation with formative student exercises intercalated.
18:30 – 19:30 Student’s poster presentation
3 July

9:00 - 10:30 Measurements and interpretations of magmatic gas emissions (Mike Burton). The fundamental principles and techniques of spectroscopic measurements of light transmission and absorption through a gas cloud were explained in details with a special emphasis on the FTIR method.
10:30 – 11:00 Coffee and student’s poster presentation
11:00 - 12:30 Volcanic gas observations (Alessandro Aiuppa). Diverse in-situ gas sampling techniques and the “Multi-gas” instrument were exposed in addition to the general knowledge of volcanic gas compositions worldwide and for Iceland in particular.
13:30 – 19:00 Excursion to Krafla volcano and associated geothermal area: hand-on exercises in measuring volcano degassing. The FTIR measurements of CO2 and H2O, multi-gas operation, in-situ sampling of volcanic gas, mercury concentration measurements and gas emission mapping of a geothermal area (Aiuppa-Burton). Unfortunately, the weather was cold but the measurements were successful. 
19:30-21:00 Student’s poster presentation

4 July
9:00 – 11:30 Satellite remote sensing of volcanic eruptions and degassing (Simon Carn). Excellent detailed overview was given on remote satellite measurements of volcanic gases with a special emphasis on SO2. Students were given exercises to calculate different parameters for optimal remote gas analysis. These were solved in four groups regenerating synergy amongst the students.
11:30 – 12:30 Examination of field data revealed the magmatic nature of the measured gas composition (Mike Burton and Alessandro Aiuppa). The results revealed the first magmatic gas measured at an Icelandic volcano since the 1963-67 Surtsey eruption with limited geothermal scrubbing. Significant Hg output was also detected, which nevertheless remains within harmless concentration levels.
14:00 – 18:00 Volcanic Eruptions and Climate (Alan Robock). An authorative lecture on the numerous evidences for climate variability  caused by volcanic eruptions at different intensity scales. A standing ovation was performed after Robock’s citation of Lord Byron poem “Darkness” describing the haze in the sky after the well-known Laki eruption. 
18:00 – 19:30 Environmental effect of large basaltic fissure eruptions (Thor Thordarson). An overview of mass extinctions and possible volcanic causes was discussed with special emphasis on degassing mechanism of Large Igneous Provinces, as inferred from studies of the much smaller Laki eruption. Discussion was lively about lava emplacement mechanisms and associated volatile degassing budgets.
3) Assessment of the results and impact of the event on the future directions of the field (up to two pages)
Students were given reading materials before the Summer School and during the lectures. Their confidence grew from day to day as witnessed by increasing number of questions. Both lecturers and students agreed to have learned much in a short duration of time. A longer programme with increased student participation would have made the school even better.
4) 
Annexes 4a) and 4b): Programme of the meeting and full list of speakers and participants

Annex 4a: Programme of the meeting
[image: image2.emf]Day Time Name of teacher Lecture title

1.júl 16:00 Olgeir Sigmarsson Introduction to the Summer School

- 18:00 Thor Thordarson Introduction to the geology of Iceland

18:00 - 19:00 Students Poster exhibition

2.júl 8:30 - 12:00 Marie Edmonds

Volatile budgets of volcanic systems: constraints from geochemical observations

12:00-13:00 Lunch

13:00 - 15:30 Bruno Scaillet

Phase equilibrium and solubility constraints on volatile abundances in magmas

Coffee

15:45-18:00 Didier Laporte Formation and evolution of bubbles in ascending magmas:  Equilibrium vs. disequilibrium degassing

18:00 - 19:00 Students Poster exhibition

3.júl 8:30 - 11:00 Alessandro Aiuppa Volcanic gas observations

11:00 - 13:30 Mike Burton Measurements and interpretations of magmatic gas emissions

Lunch

14:00-20:00 Excursion Exercise at Krafla volcano

4.júl 8:30 - 9:30 Olgeir Sigmarsson Time scales of magma degassing

9:30 - 12:00 Simon Carn

Satellite remote sensing of volcanic eruptions and degassing

Lunch

13:00 - 16:00 Alan Robock

Volcanic Eruptions and Climate.

Coffee

16:15-18:00 Thor Thordarson Environmental effect of large basaltic fissure eruptions

18:00 - 19:00 Students Poster exhibition

5.júl 08:30 Back to Reykjavik


Annex 4b: Full list of speakers and participants

	Lecturers of the MeMoVolc/NordVulk Summer School, 2014
	

	Alessandro Aiuppa
	alessandro.aiuppa@unipa.it

	Mike Burton
	mike.burton@pi.ingv.it

	Simon Carn
	scarn@mtu.edu
	

	Marie Edmonds
	medm06@esc.cam.ac.uk

	Didier Laporte
	d.laporte@opgc.univ-bpclermont.fr

	Alan Robock
	robock@envsci.rutgers.edu

	Bruno Scaillet
	bruno.scaillet@cnrs-orleans.fr

	Thor Thordarson
	torvth@hi.is
	

	Olgeir Sigmarsson
	olgeir@hi.is
	

	
	
	
	

	
	
	
	

	Students of the MeMoVolc/NordVulk Summer School, 2014
	

	
	
	
	

	Helgi Arnar Alfreðsson
	haa@hi.is
	
	

	Nial Peters
	njp39@cam.ac.uk
	

	Sylvía Rakel Guðjónsdóttir
	srg12@hi.is
	

	Emanuela Bagnato
	emanuelabagnato@virgilio.it

	Maria Pedone 
	maria.pedone@unipa.it

	Danilo Di Genova
	 danilo.digenova@min.uni-muenchen.de

	Emanuela Gennaro
	emanuelagennaro@live.it

	Claudia Doriano 
	claudia.doriano@ingv.it

	William Moreland 
	wmm2@hi.is
	

	Jonas Gliss
	jonas.gliss@gmx.de

	Anna Balashova 
	anna.balashova@erdw.ethz.ch

	Laura Spina
	laura.spina@min.uni-muenchen.de

	Maria FB. Viveiros
	Maria.FB.Viveiros@azores.gov.pt

	Catarina PP. Silva 
	Catarina.PP.Silva@azores.gov.pt

	Pierangelo Romano
	pierangeloromano@gmail.com

	Matteo Cerminara
	matteo.cerminara@gmail.com

	Jónas Guðnason
	jog4@hi.is
	

	Sebastian Mueller 
	muellersebastian1988@googlemail.com

	 Laure Chevalier
	laure.chevalier@ens-lyon.fr

	Géraldine Zdanowicz 
	zdanowicz@ipgp.fr
	

	Céline Vidal 
	vidal@ipgp.fr
	

	Yves Moussallam
	 yves.moussallam@cnrs-orleans.fr

	Simone Colucci
	simone.colucci@pi.ingv.it

	Samuel Paillat
	paillat@ipgp.fr
	

	Maria H Janebo
	 janebo@hawaii.edu

	Simone Jordan
	s.jordan@opgc.univ-bpclermont.fr

	Baptiste Haddadi
	b.haddadi@opgc.univ-bpclermont.fr

	Maxime Mercier
	M.Mercier@opgc.univ-bpclermont.fr

	Nicholas Stewart
	nrs2130@gmail.com

	Alejandra Gomez
	a.gomez.ulla@gmail.com

	
	
	
	

	Niklas Stausberg
	niklas.stausberg@gmail.com

	Jonas Møller Pedersen
	jonas.moeller.pedersen@post.au.dk

	Frederik Ejvang Brandt
	feb@ign.ku.dk
	

	Baldur Bergsson
	bb@vedur.is
	

	Hera Guðlaugsdóttir
	heragudlaugs@gmail.com

	Catherine R. Gallagher
	kategallagher13@gmail.com

	Robert Askew
	raa22@hi.is
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