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False-color, Landsat image of the

Indonesian islands of Sumatra
(center) and Nias (lower left). Lake

Toba, in the center of the image,
partially fills the depression (or
“caldera”) that was created on

Sumatra 74,000 years ago during
one of Earth’s largest and most

recent supereruptions. The outer
margins of the lake roughly outline

the region that collapsed when over
2500 km3 of magma were released

explosively from a subsurface
reservoir. Samosir Island, in the

center of the lake, formed when the
floor of the caldera was later

pushed upward—presumably by
rising magma. Surrounded by steep
walls up to 1000 m high, the lake is

500 m deep and roughly 100 km
long by 30 km wide. 

IMAGE COURTESY OF NASA
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The Mineralogical
Society of America
is composed of individuals
interested in mineralogy,
crystallography, petrology,
and geochemistry.
Founded in 1919, the

Society promotes, through education and
research, the understanding and application
of mineralogy by industry, universities,
government, and the public. Membership
benefits include special subscription rates
for American Mineralogist as well as other
journals, 25% discount on Reviews in
Mineralogy & Geochemistry series and
Monographs, Elements, reduced registration
fees for MSA meetings and short courses, and
participation in a society that supports the
many facets of mineralogy. For additional
information, contact the MSA business office.
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The Mineralogical
Society of Great
Britain and Ireland,
also known as the MinSoc,
is the international society
for all those working in
the mineral sciences. The

Society aims to advance the knowledge of
the science of mineralogy and its application
to other subjects, including crystallography,
geochemistry, petrology, environmental
science and economic geology. The Society
furthers its objects through scientific
meetings and the publication of scientific
journals, books and monographs. The Society
publishes three journals, Mineralogical
Magazine (print and online), Clay Minerals
(print and online) and the e-journal MINABS
Online (launched in January 2004).
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The Mineralogical
Association of Canada
was incorporated in 1955
to promote and advance the
knowledge of mineralogy
and the related disciplines
of crystallography, petrol-

ogy, geochemistry, and economic geology.
Any person engaged or interested in the fields
of mineralogy, crystallography, petrology,
geochemistry, and economic geology may
become a member of the Association.
Membership benefits include a subscription
to Elements, reduced cost for subscribing to
The Canadian Mineralogist, a 20% discount
on short course volumes and special publica-
tions, and a discount on the registration fee
at annual meetings.
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The Clay Minerals
Society (CMS) began
as the Clay Minerals
Committee of the US
National Academy of
Sciences – National
Research Council in 1952.

In 1962, the CMS was incorporated with the
primary purpose of stimulating research and
disseminating information relating to all
aspects of clay science and technology.

The CMS holds an annual meeting,
workshop, and field trips, and publishes
Clays and Clay Minerals and the CMS
Workshop Lectures series. Membership
benefits include reduced registration fees to
the annual meeting, discounts on the CMS
Workshop Lectures, and Elements.
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The Geochemical
Society is an interna-
tional non-profit
organization for scientists
involved in the practice,
study, and teaching of
geochemistry. Membership

includes a subscription to Elements, access to
the online quarterly newsletter Geochemical
News, as well as an optional subscription to
Geochimica et Cosmochimica Acta (24 issues
per year). Members receive discounts on
publications (GS Special Publications, MSA,
Elsevier and Wiley/Jossey-Bass) and on
conference registrations, including the V.M.
Goldschmidt Conference, the fall AGU
meeting, and the annual GSA meeting.

Geochemical Society
Washington University
Earth & Planetary Sciences
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The European
Association for
Geochemistry was
founded in 1985 to
promote geochemical
research and study in
Europe. It is now

recognized as the premiere geochemical
organization in Europe encouraging
interaction between geochemists and
researchers in associated fields, and
promoting research and teaching in
the public and private sectors.

SOCIETY NEWS EDITOR: Michael J. Walter
(m.j.walter@bris.ac.uk)

Membership information:
www.eag.eu.com/membership

The International
Association of Geo-
Chemistry (IAGC) has
been a pre-eminent inter-
national geochemical
organization for over 40
years. Its principal

objectives are to foster cooperation in, and
advancement of, applied geochemistry, by
sponsoring specialist scientific symposia and
the activities organized by its working groups
and by supporting its journal, Applied
Geochemistry. The administration and
activities of IAGC are conducted by its
Council, comprising an Executive and ten
ordinary members. Day-to-day administra-
tion is performed through the IAGC business
office. 
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The Société Française
de Minéralogie et de
Cristallographie, 
the French mineralogy
and crystallography
society, was founded
on March 21, 1878.

The purpose of the Society is to promote
mineralogy and crystallography. Membership
benefits include the “bulletin de liaison” (in

French), the European Journal of Mineralogy
and now Elements, and reduced registration
fees for SFMC meetings.
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The Association
of Applied Geo-
chemists is an
international organization
founded in 1970 that
specializes in the field of
applied geochemistry. Its

aims are to advance the science of geochem-
istry as it relates to exploration and the
environment, further the common interests
of exploration geochemists, facilitate the
acquisition and distribution of scientific
knowledge, promote the exchange of
information, and encourage research and
development. AAG membership includes
the AAG journal, Geochemistry: Exploration,
Environment, Analysis, the AAG newsletter,
EXPLORE, and Elements.
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The Deutsche
Mineralogische
Gesellschaft (German
Mineralogical Society) was
founded in 1908 to
“promote mineralogy and
all its subdisciplines in

teaching and research as well as the personal
relationships among all members.” Its great
tradition is reflected in the list of honorary
fellows, which include M. v. Laue, G. v.
Tschermak, P. Eskola, C.W. Correns, P.
Ramdohr, and H. Strunz, to name a few.
Today, the Society especially tries to support
young researchers, e.g. to attend conferences
and short courses. Membership benefits
include the European Journal of Mineralogy,
the DMG Forum, GMit, and now Elements.

SOCIETY NEWS EDITOR: Michael Burchard
(burchard@min.uni-heidelberg.de)
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The Società Italiana
di Mineralogia e
Petrologia (Italian
Society of Mineralogy and
Petrology), established in
1940, is the national body
representing all researchers

dealing with mineralogy, petrology, and
related disciplines. Membership benefits
include receiving the European Journal of
Mineralogy, Plinius, and Elements, and a
reduced registration fee at the annual meeting.
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The International
Association of
Geoanalysts is a
worldwide organization
supporting the profes-
sional interests of those
involved in the analysis

of geological and environmental materials.
Major activities include the management of
proficiency testing programmes for bulk rock
and micro-analytical methods, the production
and certification of reference materials and
the publication of the Association’s official
journal Geostandards and Geoanalytical
Research. 
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The Mineralogical
Society of Poland,
founded in 1969, draws
together professionals and
amateurs interested in
mineralogy, crystal-
lography, petrology,

geochemistry, and economic geology.
The Society promotes links between
mineralogical science and education and
technology through annual conferences,
field trips, invited lectures, and publishing.
There are two active groups: the Clay
Minerals Group, which is affiliated with the
European Clay Groups Association, and the
Petrology Group. Membership benefits
include subscriptions to Mineralogia
Polonica and Elements.
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(zbyszek@geos.ing.uj.edu.pl)

Mineralogical Society of Poland
Al. Mickiewicza 30, 
30-059 Kraków, Poland
Tel./fax: +48 12 6334330
ptmin@agh.edu.pl
www.ptmin.agh.edu.pl 

The Spanish
Mineralogical Society
(Sociedad Española de
Mineralogía, SEM) was
founded in 1975 to
promote research in
mineralogy, petrology,

and geochemistry. The Society organizes
annual conferences and furthers the training
of young researchers via seminars and special
publications. The SEM Bulletin published
scientific papers from 1978 to 2003, the year
the Society joined the European Journal of
Mineralogy and launched Macla, a new
journal containing scientific news, abstracts,
and reviews. Membership benefits include
receiving the European Journal of
Mineralogy, Macla, and Elements.
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Elements is beginning its
fourth year of publication,
a milestone both for the
magazine and for me,
because I am the last of the
first group of Principal Edi-
tors, and this is the final
issue with which I shall be
associated. It seems a good
moment to review our

progress. Of the original four editors only Pierrette
Tremblay remains, as our dynamic and super-
efficient Managing Editor, our corporate memory
and the anchor for the whole operation. When
Rod Ewing (who kick-started the enterprise), Mike
Hochella, Pierrette and I met in Ann Arbor,
Michigan, in April 2004, we began with a clean
sheet, named the magazine, discussed our target
audience, the level at which articles should be
pitched and all manner of detailed things. We
boldly decided that the first issue should be dis-
tributed in November 2004, a deadline met after
heroic efforts (particularly by Pierrette). For me, this
was an impressive demonstration of North Amer-
ican get-up-and-go, and the start of a thoroughly
enjoyable, creative, at times thrilling, three-year
editorial stint. To maintain freshness we decided
that three years was the maximum editors should
serve, a daringly rapid turn-around. After all, the
redoubtable L.J. Spencer was Editor of Mineralogi-
cal Magazine continuously from 1901 to 1955,
holding her steady through two world wars, the
rise of communism and the atomic bomb, among
other events!

Elements is very much a child of the electronic age
and ten years ago could not have been brought to
life so quickly or carry such topical news. We edi-
tors do a lot of e-mailing, and most of our commu-
nications with guest editors and authors are done
via ad hoc e-mails and attachments, either of Word
files or pdf’s. When we reach the proof stage we can
see and comment on the page layout on Pierrette’s
ftp site, and we all express our views on cover design.
Every couple of months we have a conference call,
and Pierrette and the Principal Editor assigned to a
particular issue also have a conference call with its
Guest Editor. We have never had anything like an
argument – I’ve seldom had the pleasure to work
with such a like-minded group of people. This was
something of a relief to me, because I’m somewhat
older than the other editors and, when you reach
a certain age you tend to assume you are becoming
a bit of a dinosaur. It has truly been an honour and
a great pleasure to work with such distinguished
scientists.

Despite its structural complexity compared with
formal scientific journals, and the fixed length and
time schedule of thematic articles, Elements has
avoided the worst development in scientific
publishing of the last decade – and here I am
unashamedly dinosaurian – the rise of commer-
cial electronic manuscript-tracking systems. Readers
will be familiar with their labyrinthine architec-

ture, fiddly text-boxes and inability to retain the
formatting of pasted-in text. Manuscripts can con-
tain hundreds of typos and grammatical errors,
easily marked on hard copy but laborious to mark
electronically. I think peer-review will decline in
quality, and that is not a trivial matter. These sys-
tems create work for authors, reviewers and editors
(and I speak with experience of all three view-
points). Long may Elements retain its simple,
flexible, informal electronic approach.

In our very first editorial we proclaimed: ‘The grand
vision of Elements is to integrate mineralogy,
petrology, and geochemistry, and to showcase them
to ourselves and to a much broader community’.
When we met in Ann Arbor, Elements was sup-
ported by the mineralogical societies of the United
States, Canada, and Great Britain & Ireland. By the
time we went to press we had been joined by the
Geochemical Society (GS) and the Clay Minerals
Society. When the GS joined I felt that our future
was secure and that the most important piece of
integration was accomplished. Now we have four-
teen supporting organizations, our print run has
reached 12,000 and we mail to about 100 different
countries. There is a tangible sense of better inte-
gration and communication among organizations.
New styles of conference, like the very successful
“Frontiers in Mineralogy” meeting in Cambridge
last year are, I like to think, a product of this new
sense of unity.

But what of the broader community? Our thematic
sections showcase mineralogy, petrology and geo-
chemistry (MPG) to students, scientists in other
disciplines and science policy makers. Articles
should be pitched at a level suitable for first-degree
students towards the end of their courses. We
have been successful in this. Early on we started
getting requests from academics for use of single
articles, and I was particularly pleased when
Britain’s Open University – which is involved only
in distance learning and has course material pre-
sented to a very high standard, partly through the
BBC – asked to include some of our articles. Many
of our thematic topics provide ideal material for
essays. Making an informed choice of source mate-
rial is difficult or impossible for students using search
engines, but Elements articles, with their thirty or
so permitted references, can lead students both to
classic foundation papers and to the best recent
work in a particular field, selected by acknowledged
front-runners. As its range enlarges, Elements will
become an up-to-date teaching resource which we
hope will be increasingly used in academia.

I do not think our enterprise has yet significantly
strengthened the position of MPG in the compe-
tition for students and research funding. This will
take time and the involvement of all subscribers.
Only pressure on your national research council,
and within individual universities, can have real
effect. It is encouraging that we have enjoyed
sponsorship from the DOE in the United States,
but in the UK the research council mainly respon-
sible for funding research in mineralogy, petrol-
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FROM THE EDITORS

ogy and geochemistry, the NERC, continues to undervalue our work. I
searched for some keywords (or part words) in the pdf of their 2006-
2007 Annual Report and Accounts (47 pages in full colour). A table of
hits paints a grim picture:

The good showing of words beginning with ‘geolog...’ is due mainly to
references to the British Geological Survey, which is part of NERC. Authors
of the present Elements issue will be pleased that ‘volcan...’ did so well.
It’s there because it reflects NERC’s preoccupation with the many facets
of Doom. In universities, in response to what the Doomsters sell as a
paradigm shift, many well-regarded departments of geology (or Earth
science) have been subsumed into woolly units with names like ‘School
of Geoscience’ (whatever that means). These are dominated by academics
who have no understanding of the importance of MPG in the making
of every artefact they own. 

The British Isles, on the wet and windswept feather-edge of Europe, were
discovered by the civilised world in about 325 BC, by a Greek called
Pytheas. He travelled from Massilia (today’s Marseille, in France) seeking
the Cassiterides, the tin islands, where barbaric people with painted
faces extracted minerals for the bustling Mediterranean. Although there
is little mining in modern Britain, the UK is still a world player in the
extractive industries: BHP Billiton, Rio Tinto and Anglo American, three
of the world’s largest and most profitable mining companies, all have

British roots. It is home to the world’s second largest oil company (BP)
and the third largest, the Anglo-Dutch firm Shell, has just posted the
largest annual profit ever (US$ 23 billion after tax) for a British listed
company. North Sea oil has passed its peak but has many years left, and
the oil price recently passed $100 a barrel. By virtue of spear-heading the
industrial revolution and being the largest economy of the 19th century,
the UK has inherited industrial pollution on an epic scale. The contam-
inated land remediation industry is buoyant. Radwaste disposal and
CO2 storage are hot issues. How can it be that branches of science to
which a country owes so much of its wealth are so flagrantly undervalued
by its research council and universities?

Lack of appreciation of the societal importance of MPG is not by any
means specific to the UK. It is a worldwide problem. Recognizing the
possibility of anthropogenic climate change, and responding to the cli-
mate of fear surrounding it, funding agencies have transferred money
into climate science at the expense of work on the deeper Earth and its
resources. This transfer of funding has had an insidious effect. As MPG
research programmes have been cut back, we can no longer provide
enough trained manpower at the PhD level for the petroleum, mining
and remediation industries. Because of the growth of the economies of
China and India, demand for trained geologists in the oil and minerals
industries is extremely strong. Wiser research managers would have
appreciated that solutions to the problem of climate change will be
technological, very probably involving large demand for unusual raw
materials, and negotiated overall increases in funding for the Earth sci-
ences, rather than the damaging internal redistribution that we have
seen. There will not be a better time to push MPG into the political spot-
light, so wherever you live, why not take out an Elements subscription
on behalf of a policy maker or opinion former of your choice? 

Ian Parsons

BIENVENIDA A LA SOCIEDAD
ESPAÑOLA DE MINERALOGÍA 
With this issue of Elements, we welcome the
230 members of the Sociedad Española de Min-
eralogía (Mineralogical Society of Spain), the
14th society to join Elements. President
Manuel Prieto states on page 51, in his word of
introduction, “We inaugurate a new stage in
the history of our Society.”

SUPERISSUE ON SUPERVOLCANOES
Even though we have been blessed with won-
derful guest editors since day one, David Wark
and Calvin Miller made our job a breeze: they
had a clear vision of the level at which they
wanted to aim the articles—a level that corre-
sponded exactly with ours— and they scrupu-
lously followed instructions and deadlines. We
thank them and the authors they assembled. 

SUPER-ERUPTION VERSUS 
SUPERERUPTION
Every issue has its own little story. In this issue,
whether to hyphenate supereruption was hotly
debated. Supervolcano was natural, but
supereruption seemed hard to read. In the end,
Colin Wilson’s arguments prevailed. He wrote:
“I note with interest that the hyphenated ver-
sus non-hyphenated usage of prefixes like
over- and super- are wholly inconsistent… I
take the point about tongue-tied ex-colonials
having the ‘erer’ problem, but in my diction-

ary there is superego (and the meaning is not
quite what one would expect), supereminent,
supererogation (‘the performance of more than
duty requires’ – seems an appropriate description
of everyone’s efforts in the journal and this issue)
and superexcellent, for example. My preference
is still to have the two terms treated the same;
otherwise their juxtaposition seems odd.”

WELCOME TO DAVID VAUGHAN 
With this issue, David
Vaughan joins Ele-
ments as a principal
editor, as Ian Parsons
bows out. David is a
distinguished mineral-
ogist and geochemist,
who is known to many
readers. His research
interests center on
fundamental studies
of minerals, particu-
larly metal sulfides

and oxides, using advanced analytical, spectro-
scopic, and imaging techniques, molecular-
scale studies of mineral surfaces including
interactions with microbial species, and appli-
cations of such studies to problems of Earth
resources and the environment. The sulfide min-
eral vaughanite, from Hemlo, Canada, was
named for David in recognition of his contri-
butions to ore mineralogy.

David is Professor of Mineralogy and Director
of the Williamson Research Centre for Molecu-
lar Environmental Science at the University of
Manchester, UK, and was educated at the Uni-
versity of London and at Oxford. He has worked
at the Canada Centre for Minerals and Energy
Technology in Ottawa (1970), the Massachu-
setts Institute of Technology (1971–1974), and
the University of Aston in Birmingham
(1974–1988). He is past-president of the Min-
eralogical Society of Great Britain and Ireland,
former vice-president of the Société Française
de Minéralogie et Cristallographie, and past-
president of the European Mineralogical Union.
He chairs the IMA Working Group on Envi-
ronmental Mineralogy and has served as a dis-
tinguished lecturer for the Mineralogical Society
of America and the Mineralogical Society of Great
Britain and Ireland. He has received the Royal
Society of Chemistry Award in Geochemistry
and the Schlumberger Medal of the Mineralog-
ical Society, and has been elected a Geochemical
Fellow of the Geochemical Society and of the
European Association for Geochemistry. Wel-
come aboard, David!

Ian Parsons, Bruce Watson, 
Susan Stipp and Pierrette Tremblay

EDITORIAL (cont’d from page 3)

environment... 125 atmospher... 17 seism... 6 mantle 2

ocean... 107 earthquake 10 mineral... 5 rock... 2

climat... 94 volcan... 10 mining 4 petrolog... 1

marine 60 tsunami 9 earth science... 3 soil... 1

geolog... 55 insect... 7 geology 3 mineralogy 0

ecolog... 30 crust... 6 geochemi... 2 petrology 0

biolog... 22 geophysic... 6 geoscience... 2 geochemistry 0
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MINERALOGY AND THE CHALLENGER DISASTER

Iwould like to elaborate on Ian Parsons’ interesting commentary on the
Space Shuttle Challenger accident that occurred on January 28, 1986

(Elements 3: 155-156, June 2007). As part of my asbestos studies in the
1980s, I inquired into the cause of this accident. The essential flaw in
the shuttle system was the sealing of the booster rocket joints with a spe-
cial type of putty. In successful space shuttle launches the spent booster
rockets and external fuel tank fall into the Atlantic Ocean, later to be
recovered for examination. It was during the examination of the recov-
ered boosters from the 15 space shuttles launched during 1984 and 1985
that NASA engineers became increasingly alarmed about “blowholes” in
the “Randolph” putty being used at that time to seal the booster joints
and resulting in burned O-rings. To quote from an engineering memo
of February 28, 1984: “ZCP (type II Randolph zinc chromate putty) fail-
ure to provide a thermal barrier can lead to burning both O-rings and
subsequent catastrophic failure.” The purpose of the putty was clearly
explained in NASA review documents. The putty must prevent the hot
gases from flowing through the booster joints and impinging on the del-
icate O-rings. The Challenger accident was caused by hot gases from one
of the Challenger booster rockets penetrating the Randolph putty, the
O-ring seals and finally the outside casing of the booster rocket. The gas
flame leaving the booster casing impinged on the adjacent external fuel
tank causing a rupture and release of liquid hydrogen and oxygen which
ignited explosively.

The putty defects clearly laid out in these engineering reports lead back
to a curious point of origin: the 1977 Consumer Products Safety Com-
mission ban on retail asbestos products and the impending ban on all
asbestos use by the U.S. Environmental Protection Agency. For the first
nine successful shuttle missions, NASA employed a special asbestos-
bearing putty manufactured by the Fuller O’Brien Company of San Fran-
cisco. But in the wake of the developing notoriety of asbestos-bearing
products and the fear of law suits, Fuller-O’Brien stopped manufacturing
the putty that had served the shuttle so well. Early in 1984, having run
through their stock of Fuller-O’Brien putty, NASA engineers turned to
another type of putty manufactured by Randolph Products of Carlstadt,
New Jersey, which, ironically, also contained asbestos. The Challenger
exploded because this substitute putty failed to prevent hot gases from
passing through the booster joints to the O-ring seals. The Fuller-O’Brien
putty was initially also used in the Titan 34-D booster rocket joint seals,
similar in design to those in the Challenger. However, by 1985 it too had
been replaced by the substitute putty. The result of this substitution, fol-
lowing a string of 50 successful Titan launches, was a devastating explosion
of the next two Titan rockets, one launched in August of 1985 and the
other in April of 1986. 

From my examination of the Fuller-O’Brien and Randolph putties in
1994, it became clear why one failed and the other did not. The Fuller-
O’Brien product was very sticky, even when exposed for 24 hours to a

temperature of -12°C. It clung tenaciously to the surrounding material.
The Randolph putty, by contrast, was stiff to the touch. At -12°C it was
almost hard: it did not cling. At the near-freezing launch temperature,
it is not surprising that the Randolph putty failed. 

Richard Feynman, a member of the Presidential Commission on the
Space Shuttle Challenger Accident, made an independent analysis of the
accident. Dr. Feynman dipped an O-ring into a pitcher of ice water,
squeezed it with a clamp and then released it. This experiment, performed
before the Commission members, showed that the O-ring lost its resilience
when immersed in ice water. Feynman then suggested that the inability
of the booster O-rings to flex rapidly enough during the freezing conditions
at launch time would prevent them from protecting the booster joints
from the hot gases. However, as described above, the putty was inserted
within the joint channels leading to the O-rings to protect the O-rings
from the hot gases. The O-rings alone could never stand up to gases at
temperatures as high as 3300°C. Even if the O-rings were somehow less
resilient than expected, hot gases would not have reached the O-ring seals
if the Fuller-O’Brien putty had been in place, as demonstrated by previ-
ous successful launches of the space shuttles and the Titan rockets. 

Because of the previous engineering reports and Dr. Feynman’s cogent
observations, NASA in 1989 redesigned the booster rocket joint systems
so as to contain three sets of O-ring seals instead of two, a new more
convoluted joint system with a pressure-sensitive adhesive (instead of putty)
applied within the joint interfaces, and heaters to maintain a temperature
of 24°C at the booster joints before launch. The same type of O-ring is
used. The Challenger disaster tells us that measures aimed at lessening
risk—in this case the removal of the Fuller-O’Brien product because of
the impending ban on asbestos-bearing products, and the hasty substitu-
tion of the Randolph putty—can actually increase risk, even create risk.

Malcolm Ross
Washington, DC

ERRATUM 
Adele Boskey Profile 
MEDICAL MINERALOGY AND GEOCHEMISTRY

In volume 3, number 6 of Elements, Dr. Boskey’s bio
paragraph and picture were inadvertently omitted from
the “Meet the Authors” page. We apologize to Dr. Boskey
for this oversight. The electronic file has been corrected
(see Elements’ website).

Adele L. Boskey is the Starr Chair in Mineralized Tissue Research at the
Hospital for Special Surgery in New York. She holds professorships in
biochemistry, physiology, biophysics, and systems biology at Weill
Medical College and the Graduate Medical School of Cornell University
(Ithaca, NY), and in the field of bioengineering at Cornell and City
College of New York. A physical chemist by training, her research focuses
on understanding bone and tooth formation in vitro and in vivo. A
Fellow of the American Association for the Advancement of Science, she
introduced infrared microspectroscopy and imaging to bone research.

ADVERTISING
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EMU AWARD TO OGANOV 

The European Mineralogical Union

Research Excellence Medal is awarded

annually to a young scientist who has

made significant contributions to

research and who is active in strength-

ening European scientific links. The EMU

medallist committee has awarded the

2007 medal to Artem R. Oganov. He was

born in Moscow, Russia, in 1975. After

obtaining an MSc in crystallography at

Moscow State University, he obtained a

British Government PhD scholarship and

continued his studies at the University

College London, UK. Since 2003 he has

been employed as a senior research

scientist and lecturer at the Laboratory of Crystallography, Department

of Materials, ETH Zürich (Switzerland), and since 2006 he has held an

additional position as adjunct professor at Moscow State University. The

principal aim of his research is related to mineralogical aspects of crys-

tallography. Most of his publications deal with studies of mineral trans-

formations under non-ambient conditions. The remarkable results he

has obtained represent significant contributions towards the under-

standing of the composition and structure of the Earth’s deep interior. 

Artem R. Oganov is a leader in the field of prediction of crystal struc-
tures based on ab initio calculations. One important result of his research
is that, under very high pressure, CaCO3 unexpectedly forms pyroxene-
like chains consisting of tetrahedrally coordinated carbon atoms. He
predicted a number of new crystal structures for MgSiO3, intermediate
between perovskite and post-perovskite, and demonstrated that these
compounds may become stable in the Earth’s mantle. The behaviour of
these compounds, particularly with respect to their plastic deformation,
has significant implications for the interpretation of mantle anisotropy
in terms of plastic flow. He was involved in the discovery of the MgSiO3

post-perovskite phase and continues to study its structure and physical
and rheological properties. This phase is believed to constitute the prin-
cipal mineral phase present in the core–mantle boundary (D”) layer.
The phase’s structure is characterized by layers formed by octahedrally
coordinated Si atoms with intercalated Mg cations. The properties pre-
dicted by Artem Oganov’s ab initio calculations explain some of the
geophysical anomalies observed for the D” layer. He was the first
researcher using ab initio molecular dynamics to determine the elastic
properties of materials, thereby providing direct insights into the elastic
and seismic properties of perovskite at very high pressures and temper-
atures. 

In addition, he is an excellent lecturer and a very enthusiastic and generous
collaborator. He has been invited by various universities worldwide to
present talks, has organized and chaired numerous symposia, is currently
an associate editor of American Mineralogist and is a founding member
and the current vice-chairman of the Mineralogical Crystallography Special
Interest Group of the European Crystallographic Association. For the
relevance and international dimension of his work, Artem R. Oganov is
a particularly worthy recipient of the EMU Research Excellence Medal
for 2007.

Peter Ulmer, EMU President
David Vaughan, Past President

Herta Effenberger, Secretary

IAN CAMPBELL MEDAL TO SOCOLOW 

Dr. Arthur A. Socolow has been

named by the American Geological

Institute as the recipient of the 2007

Ian Campbell Medal. Socolow was

presented this prestigious award at the

Geological Society of America Presi-

dential Address Ceremony in Denver,

Colorado on October 27, 2007.

Dr. Socolow received his BS in geology

from Rutgers University and his MS

and PhD from Columbia University.

While in graduate school, he also

worked for the U.S. Geological Survey.

After receiving his PhD, he began his

career as a professor of geology at Southern Methodist University, Boston

University, and the University of Massachusetts. 

In 1957, Socolow joined the Pennsylvania Geological Survey where he
worked as Director and State Geologist until 1986. After stepping down
as Director, he began working as a consulting geologist, focusing on
projects in environmental geology, engineering geology, mineral resources
evaluation, and groundwater development. 

Socolow has authored over 100 papers and publications. He has served
on advisory committees for the U.S. Department of the Interior, the U.S.
Department of Energy, the National Research Council, and the Interstate
Oil Compact Commission. In addition, Socolow has been president of
the Association of American State Geologists, the Geologic Section of the
American Association for the Advancement of Science, and the Association
of Stratigraphic Nomenclature. 

Socolow is the 26th recipient of this award, which is given annually in
memory of Ian Campbell, a man of remarkable accomplishment and
influence. Dr. Socolow’s long history of service to the science and pro-
fession makes him extremely deserving of this honor. Previous recipients
of this award are listed at www.agiweb.org/direct/awards.html.

Artem R. Oganov

Dr. Arthur A. Socolow

CATLOS – ONE OF AMERICA’S YOUNG
INNOVATORS
Elizabeth Catlos, a member of MSA, was included
in a very select group by the Smithsonian maga-
zine. She is featured in the fall 2007 issue of
Smithsonian as one of 37 people chosen as Amer-
ica’s “Young Innovators in the Arts and Sciences,”
all of whom are under the age of 36. Elizabeth is
one of three in the group to study aspects of Earth
or environmental science. These are people inno-
vating in their chosen field but also crossing disci-
plines to make a difference in the world, according
to the editors. Elizabeth is an associate professor at

Oklahoma State University. She is currently on leave doing research at
the University of Texas at Austin. She conducts field work in the
Himalayas, the Menderes Massif (northern Turkey), and South India.
She models heat, mass, and fluid flow along tectonic structures and
applies geochemical techniques to the study of lithosphere dynamics. 

http://images.smithsonianmag.com/content/innovators/

Elizabeth Catlos
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THE FUTURE OF ELEMENTS?
Peter Heaney has stepped down as the first
Triple Point columnist. Peter did an excel-
lent job, bringing unexpected topics and
people to our attention. His duties as pres-
ident of MSA have placed new demands on
his time, so, for a few years, we will miss the
fine writing that he brought to this col-
umn. On behalf of all readers, I extend our
thanks to Peter. Although it will be diffi-
cult to meet the standard that Peter set for
Triple Point, I have agreed to assume his
role. In addition to my own thoughts
about the issues that confront our science,
I will invite leaders in our fields to write
guest columns on a wide variety of topics.

I am especially interested in contributions from Europe and Asia, par-
ticularly on global issues of science policy, education, and funding for
research.

You hold in your hands the first issue of the fourth year of Elements.
Three years is probably about the right time to reflect on what has been
accomplished and set our goals for the next three years. Ian Parsons,
outgoing principal editor, has reviewed the first three years of Elements
in his editorial (page 3). We have passed through the very exciting, and
difficult, process of creating an entirely new publication for our com-
munity of mineralogists, petrologists, and geochemists. Even though
our individual research communities are small and have strong intel-
lectual bonds, it was not an easy sell to get the different “tribes” to join
the common effort. In addition to the repulsive
forces between the different disciplines, there were
national, cultural, historical, and language barriers
to overcome. Much to the credit of all, however, the
importance of the science pulled us together. 

The measure of our success is in the numbers: more
than 9000 individual subscriptions sent to the mem-
bers of 14 different societies, as well as an additional
1,500 library subscriptions. Beyond these numbers,
the thematic issues have not only been used to edu-
cate our readers about our science, they have also been used to teach our
students, as many of the figures and articles are finding their way into
lectures. Many topics have attracted new students to our disciplines.
Funding agencies have used Elements to “make the case” for our
research, and Elements has become a medium for funding agencies to
highlight their support for our science, as was done in the issue “User
Research Facilities in the Earth Sciences” (February 2006). People with
important views on our field, such as Margaret Leinen, head of the
Directorate of Geosciences at the National Science Foundation, and Don
Anderson, at Caltech, have written Triple Point columns (February
2006; June 2007). Our editorials and columns are meant to stimulate dis-
cussion and bring new perspectives and ideas to our community—see the
letter to the editor on climate change and Dan Schrag’s response
(December 2007). Also, I must confess that I am surprised at how much
I look forward to the summary of activities of the participating societies.
I now plan to attend meetings and field trips that would have been
unnoticed were they not announced in Elements. As is evident in each
issue, our disciplines are more vital and alive than might have been
imagined during that time B.E. (before Elements). Most importantly, the
“bundled” articles of each thematic issue have wide appeal. Elements is
already on the ISI Journal Citation Reports, and we have our first impact
factor (1.562). This past December, Elements became the 35th online
geoscience journal on the GeoScienceWorld platform (www.elements. 
geoscienceworld.org). Look us up!

Elements has been a success during these first three years because it has
filled a number of needs and because there are colleagues in our com-
munity who are willing to devote considerable time and effort to deliver

Elements to you six times a year. Can we do better? What will be
required? Can we continue to operate in the same way?

We certainly want to grow. The original plan for Elements was that each
issue average some 48 pages in length—already we offer 72 pages per
issue. We still want more societies to join the Elements family, and we
are still being contacted by new societies about joining; however, this
also adds to the effort and cost for each issue. Managing our subscription
list, currently done by the Mineralogical Society of America, is a huge
job. We want each thematic issue to be a concise and lucid summary of
important topics in our disciplines, but accomplishing this requires
detailed planning and careful review and editing. We want Elements to
be the major communications medium for our disciplines—the place
you go to for news, job announcements, and advertisements for equip-
ment and new books, but each short announcement and advertisement
requires preparation, checking, and additional pages. All of these activ-
ities are shouldered by a few, very hard working individuals  and the
contributions in kind from a number of the participating societies.

My concern during the next few years is that Elements be put on a solid
financial foundation and that we secure the services of the very best
people in our fields. I think that we have to look carefully at our busi-
ness model, originally based on substantial volunteer effort. We have to
compare Elements with other similar publications, such as the bulletins
of the Materials Research Society and the American Ceramic Society.
Elements should always be the best of these society-based publications.

In order to ensure a successful future for Elements, we have to review
where we are and set new goals. The mechanism for this review is the
Executive Committee of Elements—a committee on which each of the
participating societies has a representative (their names are listed on the

masthead, page 3). Among the important issues to
be addressed are number of staff; compensation;
pages per issue; mailing charges; advertising rates;
subscription cost to individuals.

The issue of the subscription rate is perhaps the most
difficult, as there must be a balance between the
cost of producing Elements at a high standard and
its value to readers. Elements is now a much greater
bargain than we had imagined possible. We origi-
nally proposed to publish about 220 pages per year,

and last year we delivered 440 pages. But this “bargain” comes at a price,
paid for by contributions in kind by individuals and societies. I suspect
that an increase of $2/year/member would put Elements on a firm foot-
ing, but we have to do the analysis. Many colleagues tell me that this is
too much. How much value do you place on Elements? Now is the time
to communicate your views to the editors and members of the Execu-
tive Committee of Elements—as well as to the society through which you
obtain your subscription. As the Executive Committee reviews the
budget and makes recommendations, our unwavering goal is to deliver
to you an exciting and attractive magazine whose content and presen-
tation make you proud to be a member of this scientific community. But
this is also a business, increasingly constrained by cost.

There are, however, some noteworthy ways that each of you can help.
Encourage colleagues to join one of the participating societies so that
they will receive Elements. Make sure your departmental library sub-
scribes. Ask your company to buy a corporate subscription. Buy gift sub-
scriptions for prominent policy makers and members of government.
Encourage vendors and publishers to advertise in Elements. On request,
the managing editor can provide our advertising package—with instruc-
tions and rates. Advertise job opportunities in Elements. To the extent
that we have a large subscription base and a steady income from advertis-
ing, we can deliver Elements at a very reasonable price. 

Elements is your magazine. Send us your suggestions for improvement.
Recommend topics for thematic issues. Offer your help as a guest editor,
reviewer, or author. Help us to secure the future of Elements.

Rod Ewing
(rodewing@umich.edu)

“The best thing about 
the future is that it 

comes only one 
day at a time.”
– Abraham Lincoln

Rod Ewing
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Olivier Bachmann is
an assistant professor of
volcanology and igneous
petrology at the University
of Washington, Seattle.
Although a native of a
volcano-free country
(Switzerland), he has always

been attracted to these natural objects. He has
studied volcanic deposits in many areas around
the world, including supervolcanic units in
Greece, Chile, and the United States. Recently,
he has focused his research on the dynamics
of volcanic systems (both in the magma
chamber and in the atmosphere), trying to
merge data from geochemistry, geophysics,
and image analysis. 

George Bergantz is a
professor at the University
of Washington. His interests
are in the quantitative
treatment of geological
transport processes at various
scales and in a variety of
settings. His physical

petrology group has as its main emphasis the
physics of magmas, metamorphism, and
eruption processes. To this end, the group is
working on tying together the process of melt
generation and transport in the deep crust and
mantle, the ascent and hybridization of magmas
in the mid-crust, and the assembly and life
cycles of volcanic systems. The group has
developed a diverse suite of tools integrating
numerical modeling and laboratory experiments
with geological and geophysical measurements. 

Stephen Blake is a
graduate of St Andrews and
Lancaster universities. He
held post-doctoral appoint-
ments at the Australian
National University and the
University of Auckland
before returning to the UK

to join the Open University where he is a
senior lecturer. His research is aimed principally
at understanding the physical processes
controlling all aspects of magma evolution
and eruption. This work uses the petrology of
igneous rocks, fluid dynamics, and physical
volcanology and ranges from small basaltic
monogenetic fields to the largest rhyolitic
supereruptions.

Shaul Hurwitz is a
research hydrologist with
the U.S. Geological Survey
in Menlo Park, California.
His research interests are
the coupling between
groundwater flow, heat
transfer, and mass transport

with various geological processes. His current
emphasis is to characterize the spatial and
temporal patterns in volcano-hydrothermal

systems and their relation to magmatic and
volcanic activity. He has developed and applied
a variety of techniques to quantify the dynamics
of hydrothermal systems and their relation
to various volcanic hazards. He is currently
involved in studies at Yellowstone, Long Valley
Caldera, Kilauea, and the Cascade Range.

David A. John is a research
geologist with the U.S.
Geological Survey’s Mineral
Resources Program. For his
PhD research at Stanford
University, he studied the
variations of magmatic–
hydrothermal fluids and

related mineral deposits as a function of
paleodepth in mid-Tertiary intrusions in the
Wasatch Mountains, Utah. His research focuses
on hydrothermal systems and mineral deposits
in volcanic rocks. He has studied several
dismembered Tertiary supervolcanoes in Nevada,
and currently he is studying active hydrothermal
systems on Cascades volcanoes in the Pacific
Northwest and mineral deposits in the ancestral
Cascades arc in the western Great Basin.

Jacob B. Lowenstern
is a research geologist with
the U.S. Geological Survey
in Menlo Park, California.
He serves as scientist-in-
charge of the Yellowstone
Volcano Observatory, a
partnership among the

USGS, the University of Utah, and Yellowstone
National Park. To study the interaction of
magmas and their overlying hydrothermal
systems, he applies techniques such as gas
and isotope geochemistry, igneous petrology,
and U–Th–Pb geochronology. A 1986 graduate
of Dartmouth College, he earned a PhD at
Stanford University in 1992. In 2000, he
received the Lindgren Award from the Society
of Economic Geologists and in 2006 was an
AAPG Distinguished Lecturer.

Calvin F. Miller, who
teaches at Vanderbilt
University (Nashville,
Tennessee), has spent his
career studying igneous
processes, moving upward
over the years to shallower
and shallower levels of the

crust. In recent years he has investigated
dynamic processes in ancient magma chambers
now exposed as shallow plutons, zircon as
a tracer of timescales, transport processes,
evolving environments within chambers, and
connections between plutons and volcanism.
He was particularly inspired by the 2001 Penrose
Conference on the longevity and dynamics of
rhyolitic magma systems. This conference,
held at Long Valley caldera, site of a well-studied
supereruption, was attended by most of the
authors of this issue.  

Mary R. Reid’s interest
in crystal-scale magmatic
processes began while she
was a PhD student at the
Massachusetts Institute of
Technology. Her research
groups at UCLA and
Northern Arizona Univer-

sity have developed new analytical and
theoretical approaches to quantifying the
magmatic record of young volcanic systems,
including in situ analyses of U–Th disequilib-
rium in minerals. In addition to exploring
supervolcanoes in the western United States
and Indonesia, she addresses the origin and
evolution of the continental lithosphere.
She is now a professor and the current chair
of the Geology Department at Northern
Arizona University. 

Stephen Self is Professor
of Volcanology at the Open
University in the UK. He has
studied volcanic activity
and volcanic rocks in many
parts of the world, concen-
trating on explosive
eruptions, large (flood) lava

effusions, and the impact of volcanism on the
atmosphere. He has written over 170 articles
and reviews in the scientific press, for books,
and in other science magazines. He is a Fellow
of the Geological Society of America and the
Geological Society of London, and a member
of the American Geophysical Union, the
International Association of Volcanology, the
Mineralogical Society, and the International
Association of Sedimentology. 

David A. Wark studied
oceanography as a
Michigan undergrad, but
shifted his attention to
large-volume eruption
products while a graduate
student at the University
of Texas at Austin. He

continued to study volcanic rocks, but after
joining the research faculty at the Rensselaer
Polytechnic Institute focused increasingly
on experimental geochemistry. This led to
the development (with RPI colleagues) and
application of new trace-element geother-
mometers that have strong potential to help
unravel the complex thermal histories in
many igneous systems. In 2007 he changed
paths again, however, and now applies his
scientific and analytical skills to the develop-
ment of new technologies at GE’s Global
Research Center. He continues to study rocks
in his spare time.

Meet the Authors

cont’d on page 10
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Meet the Authors cont’d from page 9

Colin J.N. Wilson is a
professor of volcanology at
the University of Auckland,
New Zealand. He studied
at Imperial College, London,
with George Walker and
has worked extensively in
New Zealand, as well as in

the western United States and Alaska. He
studies large explosive eruptions, particularly
those that generate ignimbrites, in order to
understand eruption processes on various
scales. He also does research on the genera-
tion of magmas at large silicic volcanoes
(Taupo, Long Valley) and the dynamics of
large silicic caldera volcanoes, integrating
laboratory work with detailed field studies.

Zhengjiu Xu is a research
associate in the Department
of Geological Sciences at
the University of Michigan.
She obtained her BS and
MS in chemistry from
Peking University, and her
MPhil and PhD in

chemistry from City University of New York.
Later she switched to geochemistry and

experimental petrology. Her research focuses
on infrared and experimental studies of
silicate melts. She has also contributed to
basic chemistry, in fields such as the atomic
radii of the noble gas elements and the
kinetics of chemical reactions. 

Youxue Zhang is a
professor of geological
sciences at the University
of Michigan. He was
educated at Peking
University (BS in geology)
and Columbia University
(MA, MPhil, and PhD in

geology). Then he worked as a postdoctoral
fellow at Caltech. He received the Clarke Medal
from the Geochemical Society and the Young
Investigator Award from the National Science
Foundation. He is a Fellow of the GSA and the
AAAS. He served on the board of the Geo-
chemical Society. He uses experimental and
theoretical approaches to study geochemical
kinetics, magma properties, the evolution of
volatiles in the Earth, and the mechanisms
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