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MEETING REPORT

12th INTERNATIONAL ECLOGITE CONFERENCE

Eclogite-facies rocks are a record of subduc-
tion and collision tectonics. Their fascinating 
characteristics have, once again, brought 
together scientists from all over the world at 
the International Eclogite Conference (IEC). 
The 12th edition of the IEC was held 20–29 
August 2017 in Åre (Sweden) at the foot of Mt 
Åreskutan in the Scandinavian Caledonides, 
the place where, in 1888, Elis Törnebohm identified a major thrust 
that carried high-grade metamorphic rocks over fossiliferous sediments.

Some 121 participants from 18 countries and 5 continents convened 
in Sweden for the 12th IEC, which had the title, “High- and Ultrahigh-
Pressure Rocks – Keys to Lithosphere Dynamics through Geologic Time”. 
The delegates contributed 58 oral presentations and 65 posters, which 
made for a densely packed program arranged in seven sessions over 
the three days.

Junior researchers and graduate students formed a large part of the 
delegates, with 25 of the students excelling in oral and poster contri-
butions, something that impressed the scientific committee when 
making its decision on awards. After a tough selection between many 
outstanding presentations, the committee awarded the best student talk 
to Iwona Klonowska (Uppsala University, Sweden) and the best student 
poster to Michał Bukała (AGH University of Science and Technology, 
Kraków, Poland).

Eclogites are intimately related to subduction and orogenic processes 
and their study is relevant to mineralogy, petrology and tectonics. 
Therefore, the topics for scientific exchange were many. Each of the 
seven conference sessions offered many points for discussion and are 
summarised here. “The Scandinavian Caledonides and its Eclogites” was 
the title of the first session, and here, keynote lectures from David Gee 
(Uppsala University) and Hannes Brueckner (Columbia University, USA) 
beautifully illustrated research milestones over the last few decades in 

the understanding of this complex orogeny. “The Microstructures and 
Microchemistry of High Pressure and Ultra-High-Pressure Minerals” 
discussed everything from the presence of diamonds in ophiol-
ites (keynote talk by Jingsui Yang, Chinese Academy of Geological 
Sciences) to garnet and polycrystalline inclusions. “The Chronology 
of Eclogite Facies Metamorphic Rocks” included talks on the most 
robust chronometers that are currenly used, such as zircon, garnet 
and rutile. “Subduction and Continental Underthrusting” discussed 
the formation of high-pressure rocks and included two keynotes, one 
by Gisela Rebay (University of Pavia, Italy) and the other by Patrick 
O’Brien (University Potsdam, Germany). The “Garnet Peridotites” 
session saw William Griffin (Macquarie University, Australia) discuss 
the connection between garnet peridotites and the mantle. The “Fluids 
and Melts” session discussed the relation between metamorphism and 
subduction processes. The composition and dynamics of fluids and 
melts were subject of another session that included a keynote by Håkon 
Austrheim (Oslo University, Norway) on the role of fluids in producing 
intermediate-depth earthquakes. Finally, the session “The Chemical 
Dynamics of Subduction Zones” included keynote talks by Suzanne 
Baldwin (Syracuse University, USA) and by Yong-Fei Zheng (University 
of Science and Technology of China).

Following tradition, the 12th IEC had a strong field component, and the 
3 days of scientific presentations were enriched by a pre-conference, a 
syn-conference and a post-conference field trip.

A memorable pre-conference field trip – led by Herman van 
Roermund, Jarosław Majka, Marian Janák, and Iwona Klonowska – took 
delegates to the Seve Nappe Complex in northern Jämtland (Sweden). 
On Day 1 we visited the type locality of central Seve belt eclogites and 
their migmatitic kyanite host gneisses. On Day 2, delegates honed their 
cross-country navigation and bog-avoidance skills during a vigorous 
hike and were rewarded by eclogite outcrops and beautiful views of 
the surrounding landscape from the top of Tjeliken mountain. A 
helicopter, skillfully landed on the windy mountaintop and shuttled 
delegates between Tjeliken and the base of the Friningen garnet perido-
tite outcrop.

The local geology of the Caledonian suture in central Jämtland was 
explored during the mid-conference excursion, which was led by 
Iwona Klonowska, Jarosław Majka, Marian Janák, and David G. Gee.

The post-conference excursion was led by Herman van Roermund, 
Dirk Spengler and Hans Vrijmoed and took the delegates to Molde 
(Norway). This trip was blessed by good weather. Hopping across fiords 
and little islands by ferry, the participants visited a small portion of one 
of the largest high-pressure terranes in the world: the Western Gneiss 
Region. Participants appreciated seeing spectacular kyanite eclogites 
and gneisses, as well as unique garnet websterites.

The meeting was organized by an international team, including 
Charlotte Möller (Lund University, Sweden), Jarosław Majka and Iwona 
Klonowska (Uppsala University, Sweden), Herman van Roermund 
(University Utrecht, The Netherlands), Marian Janák (Slovak Academy 
of Sciences, Slovak Republic), Dirk Spengler (Technical University Berlin, 
Germany), and Hans Vrijmoed (Free University Berlin, Germany). The 
eclogite community acknowledges the mighty effort by the organising 
committee and thanks them for a perfectly run conference.

The preparations for the next, 2019, edition of the IEC are under way. 
The eclogite crowd will then gather in Karelia (Russia) and visit the 
Belomorian high-pressure localities, which are some of the oldest eclog-
ites on Earth.

Daniela Rubatto (daniela.rubatto@geo.unibe.ch) 
University of Bern and University of Lausanne, Switzerland 

and 
Chris Mattinson (mattinson@Geology.cwu.edu) 

Central Washington University, USA
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Delegates at the 12th International Eclogite Conference. Photo: Mattia GiGlio.

The winners of the student awards were Iwona Klonowska and Michał Bukała, 
pictured here with the current IEC President, Charlotte Möller (left), and the Past 
President, Hans-Peter Schertl (right). Photo: Mattia GiGlio.
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2017 SINO-GERMAN SYMPOSIUM “RADIATION 
DAMAGE AND NUCLEAR WASTE FORMS”

The first Sino-German symposium on nuclear waste, entitled “Radiation 
Damage and Nuclear Waste Forms”, was held 13–17 October 2017 in 
Chengdu (China). The symposium was funded by the Sino-German 
Science Center and was supported by the National Science Foundation 
of China (NSFC) and the Deutsche Forschungsgemeinschaft (DFG, 
German Research Foundation). The symposium was organized by 
Professor Ulrich Bismayer of the Universität Hamburg (Germany) and 
Professor Ming Zhang of the Institute of Materials, China Academy of 
Engineering Physics (China).

More than forty participants, which included experts on the subject, 
young researchers and local graduate students, attended the sympo-
sium. They came from more than twenty university and research insti-
tutes from China, Germany, and the UK. The talks covered research 
areas such as the synthesis and characterization of nuclear waste forms, 
the geological disposal of high-level nuclear wastes, the effect of radia-
tion on materials, the impact of ion implantation on physical and 
chemical properties of materials, the application of radiation effects 
in Earth sciences, the applications of new analytic methods, and the 
modelling of nuclear waste immobilization via computer simulations. 

Participants also visited the new laboratories of the Advanced Materials 
Research Center at the Chengdu Base of the China Academy of 
Engineering Physics (China). 

The participants all agreed that the symposium was a great success. The 
presented research was at a high scientific level, important issues were 
discussed in detail, and the symposium offered Chinese and German 
scientists excellent opportunities for future international cooperation.

MEETING REPORTS

BURNS, GREW, AND HAZEN ELECTED AS 
FOREIGN HONORARY MEMBERS OF THE 
RUSSIAN MINERALOGICAL SOCIETY

At its 200th Anniversary Meeting in St. Petersburg (Russia), held 10–13 
October 2017, the Russian Mineralogical Society elected Peter C. 
Burns, Henry Massman Professor at the University of Notre Dame 
(Indiana, USA); Edward S. Grew, Research Professor at the University 
of Maine (USA); and Robert M. Hazen, Senior Staff Scientist of the 
Geophysical Laboratory (Washington D.C., USA) and Executive Director 
of the Deep Carbon Observatory, as Foreign Honorary Members of the 
society. 

Burns was elected for his “outstanding contributions to mineralogy and 
crystallography, especially in the field of uranium minerals.” Previous 
awards for Burns include the Peacock, Young Scientist, and Hawley 
Medals from the Mineralogical Association of Canada and the MSA 
Award from the Mineralogical Society of America. Burns is currently 
President of the International Mineralogical Association. 

Grew was elected for “outstanding contributions to mineralogy and 
geochemistry of boron and beryllium and long-term fruitful collabora-
tions with Russian mineralogists.” These collaborations began in 1972 
with Grew’s participation as an exchange scientist on Soviet Antarctic 
Expeditions and continued with participation in interacademy 
exchanges. Grew is the author of over 170 articles and editor of the 
MSA’s Reviews of Mineralogy and Geochemistry volumes on boron 
(1993, volume 33) and beryllium (2002, volume 50). The Mineralogical 
Society of Great Britain and Ireland awarded him the Collins Medal. 

Hazen was elected for “outstanding contributions to crystal chemistry 
of minerals under extreme conditions and theories of mineral evolu-
tion and ecology.” Hazen is author of more than 400 articles and 25 
books. He received the 2016 Roebling Medal, the MSA Award, and the 
Distinguished Public Service Medal from the Mineralogical Society 
of America, as well as the Ipatieff Prize from the American Chemical 
Society.

Founded in 1817 as the Mineralogical Society of Saint Petersburg, the 
Russian Mineralogical Society is the oldest of the still-active national 
mineralogical societies (Elements, v11 p271 2015). The society’s motto 
“Mineralogy in all the space of this word” expresses its broad defini-
tion of mineralogy to include not only professional mineralogists but 
also amateurs and others whose interest in minerals has been aroused 
by their beauty, relevance to other sciences, or practical use. Over the 
course of its 200 year history, the society has recognized 145 mineralo-
gists worldwide as Foreign Honorary Members.
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Peter C. Burns Edward S. Grew Robert M. Hazen
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ASTEROID 16 PSYCHE: NASA’S 14th DISCOVERY MISSION 

Linda T. Elkins-Tanton1, Principal Investigator 

When our Solar System was just an infant, thousands of small early 
planets formed in just a few million years (Scherstén et al. 2006). 
Some grew to hundreds of kilometers in diameter as they swept up 
pebbles, dust, and gas within the swirling solar nebula. Heat from the 
decay of short-lived radioactive isotope 26Al was trapped and, in some 
cases, melted the planetesimal interiors. The molten interiors quickly 
differentiated: denser material settled to their centers, leaving lighter 
silicates to cool into thick mantles that surrounded metal cores (e.g. 
Weiss and Elkins-Tanton 2013).

Over the next tens of millions of years, collisions between planetesi-
mals created planetary embryos, and finally planets. While many colli-
sions were accretionary, some were destructive “hit and run” impacts 
that stripped the silicate mantle from previously differentiated bodies 
(Asphaug and Reufer 2014). This is the leading hypothesis for asteroid 
16 Psyche’s formation: it is a bare planetesimal core. 

16 Psyche is a large asteroid, containing about 1% of the asteroid belt’s 
mass. Its shape is that of a triaxial ellipsoid, with an effective diameter 
of ~235 km (Shepard et al. 2017). 16 Psyche is thought to be made almost 
entirely of Fe–Ni metal (Shepard et al. 2010; Matter et al. 2013). Some 
evidence for its bulk composition comes from its density: estimates 
of density range widely, but include 6,980 ± 580 kg m−3 (Kuzmanoski 
and Kovačević 2002), 6,490 ± 2,940 kg m−3 (Lupishko 2006; Baer et 
al. 2011), and 7,600 ± 3,000 kg m−3 (Shepard et al. 2008). Any density 
higher than 3,500 kg m−3 likely indicates metal (M-type asteroid): other 
main belt asteroids have average densities of 1,380 kg m−3 for C-type 
(carbonaceous) asteroids and 2,710 kg m−3 for S-type (silicaceous) aster-
oids, roughly one-third to one-half their parent rock density (Krasinsky 
et al. 2002). 

Stronger evidence for its metal composition comes from its largely metal 
bulk composition, which was confirmed by measurements of a radar 
albedo of 0.42 (Shepard et al. 2010) and a thermal inertia of ~120 J m−2 
S−0.5 K−1 (Matter et al. 2013) (the rocky asteroids Ceres, Pallas, Vesta, 
Lutetia all have thermal inertia between 5 and 30 J m−2 S−0.5 K−1). While 
16 Psyche’s bulk appears to be metal, its surface appears to have small 
areas that are rocky. A 0.9 µm absorption feature suggests a few percent 
of its surface is high-magnesian orthopyroxene (Hardersen et al. 2005). 
More recent results indicate hydrous features, likely hydrated silicates 
from chondritic impactors (Takir et al. 2016).

Asteroid 16 Psyche is, it would seem, the only candidate for a planetes-
imal core in our Solar System. Other asteroids suspected to be metallic 
are far smaller and have degenerate shapes. We will never directly 
observe our Earth’s core, or the cores of Mercury, Venus, the Moon, or 
Mars, but with 16 Psyche we have the potential to visit outer space to 
investigate inner space. For the first time, humans might visit—albeit 
robotically—a body not made of rock, or ice, or gas, but of metal. And 
a visit is on the cards.

In January 2017, the 16 Psyche mission was selected as the fourteenth 
in NASA’s Discovery program. The NASA mission is led by Arizona 
State University (USA), with the Jet Propulsion Laboratory (California, 
USA) being responsible for mission management, operations, and 
navigation. The mission will take advantage of the flexibility of solar-
electric propulsion to travel most efficiently to 16 Psyche and deliver 
the spacecraft to the four science orbits. The solar-electric propulsion 
chassis will be built by Space Systems Loral in Palo Alto (California) 
(Oh et al. 2016), with some additional subsystems contributed by the 
Jet Propulsion Laboratory.

1 Director, School of Earth and Space Exploration 
Arizona State University 
Tempe, AZ, USA 
E-mail: ltelkins@asu.edu

This mission will orbit asteroid 16 Psyche to fulfill the following 
objectives:

 � Determine whether 16 Psyche is a core or if it is unmelted material. 

 � Determine the relative ages of regions of its surface. 

 � Determine whether small metal bodies incorporate the same light 
elements as are expected in Earth’s high-pressure core. 

 � Determine whether 16 Psyche was formed under conditions more 
oxidizing or more reducing than Earth’s core. 

 � Characterize 16 Psyche’s topography and its impact crater morphology. 

We will meet these objectives with three scientific instruments plus 
radio science:

1. Two block-redundant multispectral imagers with a clear filter and 
seven color filters will provide surface geology, composition, and 
topographic information. 

2. A gamma-ray and neutron spectrometer will determine the elemental 
composition for key elements (Fe, Ni, Si, and K), as well as compo-
sitional heterogeneity across 16 Psyche’s surface. 

3. Dual fluxgate magnetometers in a gradiometer configuration will 
characterize the magnetic field. 

4. Radio science will map 16 Psyche’s gravity field using the X-band 
(microwave) system. 

The mission is scheduled to launch in 2022, to rendezvous with 16 
Psyche in 2026, and to orbit the body for 21 months. During the 
intervening years, the whole asteroid-research community has a new 
incentive to investigate topics we have largely overlooked: craters in 
metal, the likely topography of a metal asteroid, and the possibility 
of a metal asteroid having a magnetic field. There are also plans for 
years of student collaborations along the way, including art, writing, 
composing, primary and secondary education outreach (K-12 in the 
USA), and interdisciplinary capstone projects (a capstone project being 
a two-semester research project performed by a final-year school or 
university student). 

Please visit the 16 Psyche website (https://sese.asu.edu/research/psyche) 
at Arizona State University for more information!
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CALENDAR

 2018

February 27–March 2 Training 
Course: The application of analytical 
SEM (EDX) and EPMA (WDX) in 
the earth sciences, Natural History 
Museum, London UK. Web page: www.
nhm.ac.uk/business-services/training/
application-of-analytical-sem-and-
epma.html

February 28–March 3 GOOD 
(Geology of Ore Deposits) Meeting 
2018, Erlangen, Germany

March 11–15 TMS (Minerals, 
Metals & Materials Society) 2018 
147th Annual Meeting & Exhibition, 
Pheonix, AZ USA. Web page: www.tms.
org/tms2018

March 18–22 255th ACS National 
Meeting & Exposition, New Orleans, 
LA, USA. Web page: www.acs.org

March 19–23 49th Lunar and 
Planetary Science Conference, The 
Woodlands, TX USA. Web page: www.
hou.usra.edu/meetings/lpsc2018/

May 1–3 Mercury: Current and 
Future Science of the Innermost 
Planet, Columbia, MD USA. Web 
page: www.hou.usra.edu/meetings/
mercury2018/

May 7–11 Differentiation: Building 
the Internal Architecture of Planets, 
Pasadena CA, USA. Web page: www.
hou.usra.edu/meetings/differentia-
tion2018/

May 20–23 AAPG 2018 Annual 
Convention, Salt Lake City, UT, USA. 
Web page: www.aapg.org/events/
conferences/ace

May 29–31 3rd International Confer-
ence on Atmospheric Dust, Bari, Italy. 
Web page: www.dust2018.org/

June 3–8 AOGS (Asia Oceania 
Geosciences Society) 15th Annual 
Meeting, Honolulu, HI USA. Web page: 
www.asiaoceania.org/aogs2018/public.
asp?page=home.htm

June 4–29 Vatican Observatory 
Summer School: Stellar Variability 
in the Era of Large Surveys. Vatican 
Observatory, Vatican City. Web page: 
www.vaticanobservatory.va/content/
specolavaticana/en/summer-schools--
voss-/voss2018.html

June 5–7 Cryovolcanism in the Solar 
System Workshop, Houston TX, USA. 
Web page: www.hou.usra.edu/meet-
ings/cryovolcanism2018/

June 11–14 55th Clay Minerals 
Society Meeting, Urbana-Champaign 
IL USA. Web page: conferences.illinois.
edu/cms/

June 16–21 Canadian Institute of 
Mining, Metallurgy and Petroleum 
(CIM), Geological Association of 
Canada (GAC) and Mineralogical Asso-
ciation of Canada (MAC) Joint Meeting, 
Vancouver, BC, CANADA. Web page: 
rfg2018.org

June 17–21 Sixteenth International 
Symposium on Experimental Miner-
alogy, Petrology and Geochemistry 
(EMPG-XVI), Clermont-Ferrand, FR. 
Web page: empg-xvi.sciencesconf.org

June 18–22 Amazonian [Mars] 
Climate Workshop, Lakewood CO, 
USA. Web page: www.hou.usra.edu/
meetings/amazonian2018/

June 24–29 Zeolite 2018, Krakow, 
Poland. Web page: www.inza.unina.it

June 26–28 3rd European Mantle 
Workship (EMAW), “Geochemistry, 
Petrology, Mineralogy, Geophysics 
and Numerical Modeling of the 
EARTH’s mantle.” Pavia, Italy. Web 
page: emaw2018iggpavia.unipv.it

July 8–12 15th International Confer-
ence on the Physics of Non-Crystal-
line Solids and 14th European Society 
of Glass Conference, Saint-Malo, 
France. Web page: pncs-esg-2018.
sciencesconf.org/

July 8–13 Geoanalysis 2018 
meeting, Macquarie University, Sydney, 
Australia. Web page: 2018.geoanalysis.
info/

July 10–13 Granulites and Granu-
lites, Ullapool, Scotland, UK. Web page: 
http://www.minersoc.co.uk/2018-
meeting-granulites-granulites.html 

July 20–24 American Crystallo-
graphic Association Annual Meeting, 
Toronto, Canada. Web page: www.
amercrystalassn.org/2018-meeting-
homepage

July 23–27 81st Annual Meeting 
of the Meteoritical Society, Moscow. 
Russia. Web page metsoc81-moscow.ru/ 

August 5–9 Microscopy & Micro-
analysis 2018, Baltimore, MD USA. Web 
page: www.microscopy.org/events/
future.cfm

August 10 – 12 Short Course: High 
Temperature Gas - Solid Reactions 
in Earth and Planetary Processes, 
Boston, MA USA. Web page: forth-
coming

August 12–17 2018 Goldschmidt 
Conference, Boston, MA USA. 
Web page: www.geochemsoc.org/
programs/goldschmidtconference/

August 13–17 XXII Meeting of the 
International Mineralogical Associa-
tion, Melbourne, Australia. Web page: 
www.ima2018.com

August 13–17 20th International 
Sedimentological Congress, Quebec, 
QC, CANADA. Web page: www.
isc2018.org

August 19–23 256th ACS National 
Meeting & Exposition, Boston, MA, 
USA. Web page: www.acs.org

August 22–27 31st European Crys-
tallography Meeting, ECM-31 Oviedo, 
Spain. Web page: ecanews.org/mwp/
meetings/

September 2–6 GEOBONN 2018: 
Annual Conference of DGGV, DMG 
and PalGes, Bonn Germany. Web page: 
www.geobonn2018.de/imprint.html

September 3–7 Magmatism of the 
Earth and related strategic metal 
deposits, Moscow, Russia. Web page: 
emsmd.ru/

September 4–7 European Micro-
beam Analysis Society (EMAS) 2018 
Workshop, Bristol, UK. Web page: 
www.microbeamanalysis.eu

September 9–14 19th International 
Microscopy Congress (IMC-19), 
Sydney Australia. Web page: imc19.com/

September 12–14 89th Congress: 
SGI – SIMP (Italian Society of Miner-
alogy and Petrology), Catania, Italy. 
Web page: forthcoming

September 16–21 16th Interna-
tional Conference on Thermochro-
nology, Quedlinburg, Germany. Web 
page: www.thermo2018.de/#/

October 1–3 Late Mars Workshop, 
Houston, TX USA. Web page: www.
hou.usra.edu/meetings/latemars2018/

October 7–9 GIA International 
Gemological Symposium, Carlsbad, 
CA USA. Web page: gia.eventsair.com/
QuickEventWebsitePortal/gia-sympo-
sium-2018/gia-symposium

October 14–18 Materials Science 
& Technology 2018, combined 
with ACerS 120th Annual Meeting 
(MS&T18), Columbus, OH USA. Details 
forthcoming

November 4–7 Geological Society 
of America Annual Meeting, India-
napolis, IN, USA. E-mail: meetings@
geosociety.org; Web page: www.
geosociety.org/meetings

December 3–7 Short Course 
“Introduction to Secondary Ion Mass 
Spectrometry in the Earth Sciences”, 
Potsdam, Germany. Web page: sims.
gfz-potsdam.de/short-course/

December 10–14 AGU Fall Meeting, 
Washington, DC, USA. Details forth-
coming

 2019

January 27–February 1 42nd Inter-
national Conference and Expo on 
Advanced Ceramics and Composites 
(ICACC’19), Daytona Beach, FL. USA. 
Web page: ceramics.org/meetings/
acers-meetings

March 10–14 TMS (Minerals, 
Metals & Materials Society) 2018 
148th Annual Meeting & Exhibition, 
San Antonio, TX USA. Web page: www.
tms.org/tms2019

March 31–April 4 257th ACS 
National Meeting & Exposition, 
Orlando, FL USA. Web page: www.acs.
org/

May 12–15 GAC–MAC 2019, Quebec 
City, QC Canada. Webpage: forth-
coming

May 19–22 AAPG 2019 Annual 
Convention & Exhibition, San Antonio, 
TX, USA. Web page: www.aapg.org/
events/conferences/ace

July 8–12 82nd Annual Meeting of 
the Meteoritical Society, Sapporo, 
Japan. Web page: meteoriticalsociety.
org/?page_id=18

July 15–19 Ninth International 
Conference on Mars, Pasadena, CA 
USA. Web page: www.hou.usra.edu/
meetings/ninthmars2019/

July 20–24 American Crystal-
lographic Association Meeting, 
Covington, KY USA. Web page: forth-
coming

August 4–8 Microscopy & Micro-
analysis 2019, Portland, OR USA. Web 
page: www.microscopy.org/events/
future.cfm

August 18–23 Goldschmidt 2019, 
Barcelona, Spain. Web page: Gold-
schmidt.info/2019

August 25–29 258th ACS National 
Meeting & Exposition, San Diego, CA 
USA. Web page: www.acs.org/

October 13–16 Geological Society 
of America Annual Meeting, Denver, 
CO, USA. Web page: rock.geosociety.
org/meetings/

The meetings convened by the 
societies partici pating in Elements 

are highlighted in yellow. This 
meetings calendar was compiled by 
Andrea Koziol (more meetings are 

listed on the calendar she maintains 
at https://sites.google.com/a/

udayton.edu/akoziol1/home/miner-
alogy-and-petrology-meetings). 

To get meeting information listed, 
please contact her at  

akoziol1@udayton.edu
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