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Geologists, like Earth her-
self, experience outstanding
formative events during
their careers, events that
shape their perception of
the Earth and their chosen

field of science. For me, one such event
involved the scene below, the Blossville Kyst of
East Greenland at 68° North. The photograph
was taken in 1974, on what was rather grandly
called the British Universities East Greenland
Expedition, led by a great friend, Peter Brown.
We hired a Norwegian sealer and sailed out of
Aberdeen into the teeth of a considerable gale.
Eight days of supreme discomfort found us in
the Denmark Strait, northwest of Iceland, in
calm seas and a thin fog. A sizeable whale cir-
cled our small, slow ship. The sea developed a
curious oily motion, and floating ice started to
appear. The sky began to lighten. Suddenly,
startlingly, we burst out of the fog into a world
of dazzling brilliance and
clarity, of sea-ice and gla-
ciers and jagged, black
mountains extending
unbroken to the north
until they vanished around
the curvature of the Earth.
The skipper stopped the
engine and the ship hung
silent in the mirror of the
sea. Scientists and hard-bit-
ten crew alike, unable to
find words.

Almost all the rock shown
in the picture is basalt. The
basalt coastline continues
to the north for 450 km, to
the mouth of Scoresby
Sund, and the basalts
extend inland for nearly
200 km before they are
engulfed in the Inland Ice.
Some basement rocks and Mesozoic sedimen-
tary rocks crop out in the hinterland of the left
part of the picture, and the pointed mountain
rising from the sea at the extreme left is part of
one of the most famous and influential of all
igneous intrusions, Skaergaard. The snow-
capped mountains on the distant skyline, all
basalt, are the highest mountains in the entire
Arctic, reaching 3693 m (12,116 feet) in Gunn-
bjørn Fjeld. Basalts cover at least 80,000 km2 to
a maximum depth of 7 km. The exact age range
is uncertain, but the best evidence suggests that
most of the lavas were extruded in less than
5 Myr in the Palaeogene, in flows up to 300 km3

in volume. An awesome scene and an awesome
formative geological event.

As a youngster I chose to become a geologist
because the profession offered the prospect of
working in wild, poorly known places. Only as
time passed did I discover that understanding
the Earth on the kilometre scale required more
than mere gawping or even careful mapping.

There was equal excitement to be had in work
at the nanometre scale. Earth scientists have
built themselves a discipline of quite extraordi-
nary ingenuity, opening windows on the past
which take us back to the birth of our planet.
Geochemists can measure the isotopic or trace
element compositions of tiny volumes, some-
times containing only a few thousand atoms,
and tell us not only the ages but often the
sources of magmatic rocks. Mineralogists use
electron microscopes which give lattice-scale
resolution and, with the atomic force micro-
scope, can map individual atoms, so that we
can understand the way minerals react and
aspects of their often long histories. We can
experience ‘the pleasure of finding things out’
(to use Richard Feynman’s phrase) at scales
from the global to the atomic, with the added
dimension of geological time, which even we
find hard to imagine.

Somehow, the excitement of this endeavour
has to find its way into schools, the early years
in universities, the popular science media, and
onto the radar screen of policy makers and
politicians. This is one of the reasons that
Elements came into being. The editors hope
that, with your help, our inaugural year, 2005,
will be seen to mark a major formative event in
the development of geochemistry, mineralogy
and petrology.

Ian Parsons
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THE RHYTHM OF ELEMENTS 
As we close the last issue for 2005, we are now into the rhythm of pub-
lishing issue after issue. The beat will pick up considerably, however, as
we move to publishing six issues a year in 2006. We are pleased with the
2006 lineup and offer you a sneak preview starting on the next page.
And we always enjoy hearing from you. Several of our features depend
in part on your involvement. Has a colleague been recognized for his or
her work?—Consider submitting a short note for People in the News.
Have you read an amazing paper?—Drop us a note so we can consider it
for the Editors’ Pick. Let us know if there is a topic you would like to read
about in a future issue of Elements or even better, consider submitting
a proposal.

EDITORIAL MEETING
Elements editors met in Ann Arbor, Michigan, on October 13. Revisiting
the site of our first editorial meeting brought back memories and gave
us a measure of the road we have travelled. Our friendship has grown
with the numerous e-mail messages we have exchanged. Feelings of
pride, a sense of accomplishment, and confidence have replaced the
gnawing doubts of the beginning—none of us had created and run a
magazine before; could we really do it? We are not resting on our laurels,
however, and we discussed several ideas to improve Elements. 

At the meeting, Bruce Watson was formally introduced to the editorial
team. We welcomed his input and thoughtful suggestions. Bruce will be
the editor in charge of the October and December 2006 issues. We will
introduce him to readers in the first issue of 2006.

We also turned our attention to lining up thematic issues for 2007. We
decided to book two issues at this point—one on energy and another on
geomedicine. Several other proposals are being considered.

A FEW NUMBERS
Some 51 authors (including the six guest editors) contributed to the first
year lineup of five issues: 33 were from the US, 7 from the UK, and 11
from 8 other countries (Australia, Canada, France, Germany, Italy,
Japan, Mexico, and Switzerland). Of the 31 papers published, 19 were
from US authors; 6 from UK authors, and 6 from authors from 8 other
countries. Our 2006 lineup promises to be even more international. 

RECOGNITION FOR ELEMENTS
At the recent meeting of the Association of Earth Science Editors
(www.aese.org), in Sheperstown, West Virginia, the Awards Committee
announced that Rod Ewing was this year’s recipient of the Award for
Outstanding Editorial or Publishing Contributions. The purpose of the
award, given since 1972, is to recognize truly outstanding contributions
and achievements in editing or publishing that stimulate new or greatly
improved accomplishments in teaching, research, and applications in
the field of Earth science. We are thrilled that Rod’s efforts in launching
Elements are recognized outside our own community. 

In addition, the AESE Award for Outstanding Publication (book/maga-
zine) was given to Elements. Granted for the first time in 1993, this award
is designed to recognize a recent, outstanding Earth science publication,
whether it be a book, map, journal, or other individual publication,
including those produced electronically. This award recognizes Elements
for the quality of its editing, design, illustration, writing, production
cost per copy, and overall effectiveness in achieving its publication goal.

The managing editor had also been invited to give a talk on Elements at
the AESE meeting. The Powerpoint presentation has been placed on
Elements’ website. 

WHOLE-EARTH ELEMENTS
With this final issue in our inaugural year, we take a moment to reflect
on the ground we have covered. We have dealt with mighty topics like
water in the solar system and the origin of life, and thoroughly practical
ones like the industrial applications of diamond and pollution caused by
mining. In the present issue we travel effortlessly from the Earth’s core,
at the edge of which mantle plumes are widely believed to originate, to
the Earth’s surface and its history of mass extinctions of living things.
Our planet is a highly complex, truly interactive system on a vast range
of temporal and spatial scales.  As the issues of Elements accumulate on
your bookshelves, we intend that appreciation for Earth’s scientific
grandeur will spread well beyond the memberships of the societies that
brought our magazine into being.

Rod Ewing, Mike Hochella, Ian Parsons, 
Bruce Watson, and Pierrette Tremblay
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From left to right, Ian Parsons, Mike Hochella, Bruce Watson, Pierrette Tremblay, and
Rod Ewing in Ann Arbor, Michigan, USA

Did you know that a PDF file of every issue of Elements is posted on our
website, with a one-issue delay (for example, a PDF file of issue 4 will be
posted by the time you receive your printed copy of issue 5). 

Check our website www.elementsmagazine.org
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February 2006 
USER RESEARCH FACILITIES 
IN THE EARTH SCIENCES
GUEST EDITOR: Stephen R. Sutton
(University of Chicago)

Earth scientists rely on effective access to user
research facilities that provide state-of-the-art
analytical instrumentation. This thematic issue
will focus on some of these facilities and how
to use them. Aspects covered include scientific impact, types of facilities
and analytical techniques currently available, procedures for gaining
access to perform experiments, factors that enable effective usage, and
future prospects, particularly in terms of how Earth scientists can best
take advantage of new research facilities currently under design and
construction. 

An overview of user
research facilities
in the Earth sciences 
Stephen R. Sutton
(University of Chicago)

User facilities
around the world
Gordon E. Brown Jr.
(Stanford University
and Stanford Synchro-
tron Radiation Labora-
tory), Stephen R. Sutton
(University of Chicago),
and Georges Calas (Uni-
versité de Paris 6 et 7)

X-ray, neutron and
mass spectrometry
techniques at user facilities
Stephen R. Sutton (University of Chicago), Marc W. Caffee (Purdue
University), and Martin T. Dove (University of Cambridge)

Scientific advances made possible by user facilities
Gordon E. Brown Jr. (Stanford University and Stanford Synchrotron
Radiation Laboratory), Georges Calas (Université de Paris 6 et 7), and
Russell J. Hemley (Carnegie Institution of Washington)

Accessing facilities and making your research experience successful
Richard J. Reeder (Stony Brook University) and Antonio Lanzirotti
(University of Chicago)

New opportunities at Emerging Facilities
John B. Parise (Stony Brook University) and Gordon E. Brown Jr.
(Stanford University and Stanford Synchrotron Radiation Laboratory)

April 2006 
ARSENIC 
GUEST EDITOR: David J. Vaughan
(University of Manchester)

Arsenic is an element known throughout history as a classic poison.
Currently, very small but highly significant concentrations of this ele-
ment in drinking water supplies are causing massive health problems to
many millions of people in some of the world’s poorest nations, and
more localised sources related to mining and processing are also a con-
cern. This issue of Elements will present background information on
arsenic chemistry, occurrence in the Earth, production and uses, and its
toxic properties. 

Arsenic: An introduction
David J. Vaughan (University of Manchester)

The chemistry and mineralogy of arsenic 
Peggy O’Day (University of California, Merced)

Microbial transformations of arsenic in the
environment
Ron Oremland (USGS, Menlo Park) and Jon R.
Lloyd (University of Manchester)

Arsenic in drinking
waters: Case studies
Laurent Charlet (Univer-
sité de Grenoble) and
David A. Polya (University
of Manchester)

Arsenic in soils, mine
tailings and former
industrial sites
Georges Calas and
Guillaume Morin
(Université Paris 6 et 7)

Arsenic and human
health: Toxicology,
epidemiology, and
regulation
Claudia Hopenhayn
(University of Kentucky)

June 2006
WATER ON MARS
GUEST EDITOR: Harry Y. McSween (University of Tennessee)

During the past several decades, spacecraft data have transformed the
planets from astronomical objects into geologic worlds. Mars is the cur-
rent focus of planetary exploration, and NASA’s objectives for this effort
are based on the theme, “follow the water.” This issue will address new
discoveries from spacecraft and from Martian meteorites about where
water or ice was (or is) located and about the role of water in determin-
ing the mineralogy, petrology, and geochemistry of the Martian surface.

Geomorphological evidence
for water on Mars
Victor R. Baker (University of
Arizona) 

The orbital search for
aqueous alteration on Mars
Michael B. Wyatt (Arizona
State University) and Harry Y.
McSween (University of
Tennessee)

Water in the poles and
permafrost regions of Mars
Philip R. Christensen
(Arizona State University)

Aqueous processes recorded
by Martian meteorites:
Analyzing Martian water
on Earth
Laurie A. Leshin (NASA
Goddard Space Flight Center)
and Edward Vicenzi (Smith-
sonian Institution)
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The Advanced Photon Source at Argonne National
Laboratory, a third-generation synchrotron user facil-
ity operated by the US Department of Energy. PHOTO

ARGONNE NATIONAL LABORATORY

Panoramic Camera image from the Mars
Exploration Rover Opportunity showing the
interior wall of Endurance Crater. These lay-
ered rocks are rich in salts formed by evapora-
tion of brines. The image shows the tracks of
the rover as it descended into the crater, as
well as a number of holes exposing fresh rock
produced by the Rock Abrasion Tool. PHOTO JET

PROPULSION LABORATORY, PASADENA, CA

Crystals of orpiment, an arsenic sulfide 

A PREVIEW 

During the past year, we have periodically
evaluated proposals for thematic issues. We

are pleased with the exciting and widely
ranging lineup for 2006. If you are

interested in proposing a topic, you can
download a proposal form from our website
and submit it to one of the editors. We are

already reviewing proposals for 2007.

Thematic Topics in 2006



Evidence for water at Meridiani
Bradley L. Jolliff (Washington University) and Scott M. McLennan
(Stony Brook University)

Water on Mars and the prospect of Martian life
Andrew H. Knoll (Harvard University) and John Grotzinger (Caltech)

August 2006
EARLY EARTH
GUEST EDITOR: John W. Valley (University of Wisconsin–Madison)

The earliest Earth was a strange inhospitable world, yet transitions
occurred culminating in the evolution of life within the first billion
years. The preservation of a sparse and ambiguous rock record has
encouraged debate. Recent studies have greatly refined the nature and
timing of key events. This volume will review current knowledge of the
age of the Earth, massive meteorite impacts, the atmosphere and
hydrosphere, the rock record, and the emergence of life.

The age of Earth
and early accretion
events
Alex Halliday
(Oxford University)

Meteorite impacts
on Earth
Christian Koberl
(University of
Austria)

Early atmosphere
and hydrosphere
Kevin Zahnle (NASA–Ames)

Seeking the birth of the oceans,
life, and continents from the
oldest rocks and minerals
Alan Nutman (Australian National
University)

When did life emerge?
Bill Schopf (UCLA)

October 2006 
GLASSES AND MELTS: LINKING GEOCHEMISTRY
AND MATERIALS SCIENCE
GUEST EDITORS: Grant S. Henderson (University of Toronto), Georges
Calas (IMPMC and Université Paris 6 et 7), Jonathan F. Stebbins
(Stanford University)

Geological interest in studying melts stems from early recognition that
melts play a fundamental role in determining the physical and chemi-
cal behaviour of magmas and magmatic processes. However, due to the
inherent difficulties associated with working at high temperatures,
much of the geological research over the last 30 years has used
quenched melts or glasses as proxies for melts themselves. The assump-
tion that the structure of the glass resembles that of the melt has been
found to be good, at least at the temperature where the melt transforms
to a glass. We will review how glass research has contributed to our
understanding of melt structure and the behaviour of magmas. Emphasis
is placed on elucidating the links between our knowledge of the atomic
structure of melts and the macroscopic behaviour of magmas such as
rheology, diffusion, trace element partitioning and redox behaviour. 

The structure of glasses and melts
Grant S. Henderson (University of Toronto), Georges Calas (IMPMC
and Université Paris 6 et 7), Jonathan F. Stebbins (Stanford University).

Geochemical aspects
of melts: Volatile
and redox behaviour
Harald Behren
(University of
Hannover)

Transport properties
of magmas: 
Diffusion and
rheology
Donald B. Dingwell
(University of
Munich) 

The dynamics of
magmatic systems
Bruce D. Marsh
(Johns Hopkins
University)

Geological glasses as
Earth and industrial
materials
Laurence Galoisy
(Institut de minéralo-
gie et de physique des
milieux condensés
and Université Paris
6 et 7)

December 2006
ENVIRONMENTAL IMPACT 
OF THE NUCLEAR FUEL CYCLE
GUEST EDITOR: Rodney C. Ewing (University of Michigan)

Increasing concerns for the effects of global warming that result from
rising greenhouse gas concentrations in the atmosphere have led to a
reexamination, even enthusiasm, for nuclear power. Of all the current
alternatives to fossil fuels, nuclear fission is the most important source
of energy, accounting for 17 percent of the world’s electricity. In the
United States, and indeed worldwide, Generation IV reactors and an
Advanced Fuel Cycle Initiative are actively promoted, but major issues
of nuclear waste management and disposal remain unanswered. This
issue will focus on the impact of the nuclear fuel cycle on the environ-
ment, particularly in terms of the materials that may be part of the
waste streams.

The nuclear fuel cycle 
Rodney C. Ewing (Univer-
sity of Michigan)

Spent nuclear fuel 
Jordi Bruno (Enviros,
Barcelona)

Nuclear waste glass 
Bernd Grambow (Subatech
Laboratory, Nantes)

Ceramic waste forms
for actinides 
Gregory Lumpkin
(University of Cambridge)

Uranium mine and
mill tailings
Abdesselam Abdelouas
(Subatech Laboratory,
Nantes)
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Composite X-ray fluorescence map of the spent
nuclear fuel with alteration rind, with uranium
mapped in blue, and plutonium (times ~100) in
red. The uranium and plutonium images were
obtained simultaneously by using diffractive
optics to resolve the actinide L-3 absorption edges
at the MR-CAT beam line at Sector 10 of the
Advanced Photon Source synchrotron at Argonne
National Lab. Note the overlap of plutonium with
uranium in the fuel fragment and grains, with the
absence of significant plutonium in the silicate layer.
PHOTO © ARGONNE NATIONAL LABORATORY. REPRINTED

WITH PERMISSION

Recent research has suggested that
the surface of Earth cooled more rap-
idly than many had imagined. Surface
temperatures within the stability of
liquid water are necessary for life.
PHOTO REPRINTED WITH PERMISSION OF THE

ARTIST, DON DIXON

Two-dimensional diagram (left) of a glass (borosilicate)
network. The coordination and oxygen connections
between “network forming” cations such as Si4+ and
B3+ (triangles), as well as the proportions of different
types of O’s are critical in thermodynamic and transport
models of melts (centre). Oxygen sites can be identified
and quantified by spectroscopic techniques such as
triple-quantum, magic-angle spinning, O17 NMR (right).
DIAGRAMS BY JONATHAN STEBBINS, COMPILED BY GRANT HENDERSON
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SCIENCE UNDER ATTACK

The Institute for Creation Research (ICR),
the California-based headquarters of

Young-Earth Creationists, has made another
attack on science, this time prompted by
articles that appeared in Elements. In an essay
entitled “Irrational Naturalism,” ICR founder
Henry Morris attempts to
discredit five authors who
contributed to Elements #3,
a special issue on the
geochemical origins of life
(Morris 2005). 

Employing an often-used
Creationist approach, Morris
revels in the admission by
each author that scientists
don’t yet know all the
details of life’s origin. George
Cody says, “At present there
is no complete theory for the
origin of life” (Cody 2005).
Joseph V. Smith concurs:
“The chemical steps that led to life on Earth
remain a matter of speculation” (Smith 2005).
Graham Cairns-Smith notes that “It is
humbling to think about [the chemical
complexity of] bacteria” (Cairns-Smith 2005),
while James Ferris notes the interdependence
of DNA and proteins and wonders, “Which
came first?” (Ferris 2005). And I provided
Morris with what is probably the juiciest
sound bite of all: “Scientists are still far from
understanding the ancient, intricate processes
that led to the origin of life” (Hazen 2005a).

Morris’s illogical, but oft-repeated, conclusion
is that science has failed and that naturalistic
explanations of life’s origin are therefore
bankrupt, both intellectually and spiritually.
He calls our efforts “irrational” and “shame-
ful.” Citing select Biblical quotations, Morris
concludes that “Only the living God can
create life!” For anyone familiar with the ICR
critique of science, this is unsurprising
rhetoric, but it still comes as a shock when
the attack falls so close to home.

By selectively excerpting rondo-like admis-
sions that we scientists don’t know it all,
Morris tells a truth, but not the whole truth.
Even a casual reading of the articles in
Elements, or better yet a more conscientious
study of the hundreds of research papers that
underlie those brief reviews, reveals that
origins research is a vibrant, youthful field.
We have a clear outline of life’s origin as a
sequence of emergent events—the successive
emergence of biomolecules, of macromole-
cules, of self-replicating systems of molecules,
and ultimately of molecular natural selection.
We now understand how each of these steps
adds a degree of complexity to the prebiologi-
cal system. We have numerous specific
examples of these chemical processes, and
more details are filled in every week (Hazen
2005b).

Thus, at root, Morris has resorted to the tired
old “God in the gaps” argument—that God is
to be found in the lacunae of our understand-

ing. A central problem with this
essentially defeatist argument is
that as science keeps learning
more and the gaps of our
ignorance get smaller, then
God’s presumed role becomes
increasingly trivialized (Miller
1999). 

A now-classic example of the
failure of this strategy is the
evolution of whales. Twenty
years ago, Morris and his ICR
colleagues trumpeted the “failure
of Darwin” to explain the
evolution of the whale, which

they claimed could not possibly have
descended from a land animal (Gish 1985;
Haywood 1985). But over the past two
decades, paleontologists have unearthed
dozens of intermediate, four-legged whale
genera, exactly as predicted (e.g. Gingerich
et al 1994; Thewissen et al. 2001). Here, as
in other cases, the predictions of Darwinian
evolution have been confirmed time and
time again. 

What I find most sad in this pattern of willful
ICR misrepresentation is that it is an effort to
reject science—to portray science as the
enemy of faith. In fact, from my perspective,
nothing could be farther from the truth.
Science is a way of comprehending that is
based on reproducible observations, experi-
ments, and logical inference about the natural
world. As such, science can neither prove nor
disprove the occurrence of miracles, the
existence of God, or whether the universe is
imbued with purpose and meaning. Neverthe-
less, the discoveries of science—the natural
laws that describe the workings of the uni-
verse, and the scientific theories that explain
how the cosmos evolves—can and do inform
many people’s beliefs about these important
topics. Science may be the enemy of decep-
tion and misinformation, but it is not the
enemy of faith.
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I found issue 4 of Elements very interesting,
as I found the other issues. I specially liked

the comments by Hochella Jr. and Heaney.
They dealt with “hot topics” that surface
almost every day here: funding (although we
in Argentina are astronomical distances away
from the figures that Dr. Hochella quotes) and
the competition between different research
areas.

I have noticed that there are serious differ-
ences between researchers devoted to
geochemistry, petrology, mineralogy and
related areas (who need “hard” data, often
quite costly) and researchers in areas in which
they can write wonderful papers using more
economical instruments like a binocular
microscope and a camera. First, I would like
to make it clear that I totally respect other
study areas and think that they are very
worthy of support. However, if the current
trend continues, there will probably be a time
in the not-too-distant future when petrolo-
gists (or mineralogists) will be relegated
because they cannot produce high-quality
papers as fast as those in other research areas.

Several things contribute to this situation for
researchers in mineralogy, petrology and
geochemistry:

• different funding needs depending on the
type of study. With some exceptions, no
serious journal in our discipline accepts
papers that are not based on a number of
chemical analyses, from “common” whole
rock data to more sophisticated techniques
like ion microprobe. 

• some sort of “fashion trends” in study areas.
Nowadays, almost anything related to
global climate change and dinosaurs (just
to quote two examples) makes much more
noise and is accepted much more easily for
publication than the discovery of a new
pluton, however interesting it may be. 

• there is a constant pressure to publish
papers in indexed journals, and to evaluate
production based solely on that criterion.

We welcome letters to the editors.
We reserve the right to edit them for clarity

and brevity. By writing a letter to the
editors, you give Elements permission

to reproduce it. 

The editors 
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While this has certainly led to higher
quality papers and is a healthy practice, not
all journals are equally strict when it comes
to standards used to accept a paper. 

This situation has gone quite far and, if
criteria continue to be the same irrespective of
the study area, it is likely that the number of
researchers in more costly and not-very-
popular fields will diminish and they (we) will
loose even more representation. Time will tell.

Have you heard similar comments from other
researchers in other countries?

Fernando Colombo, Cordoba, Argentina

I would like to join the gang in praising the
editors and sponsoring societies for produc-

ing a magazine worthy of the great contribu-
tions of geochemistry and mineralogy to
science and society! The June 2005 issue is no
exception, with a number of fascinating
articles summarizing hypotheses and research
approaches regarding the origin and evolution
of life on the early Earth. Since there has been
a great deal of interest expressed in using the
material in this journal for teaching purposes,
I feel compelled to make one derogatory
comment. 

All articles in this issue make heavy use of
qualifying phrases and adverbs (e.g. might
have, must have, most likely, possibly, etc.)
to emphasize the highly speculative nature of
this avenue of research at the present time.
The sole exception is the title chosen for the
overall issue and its lead article, “Genesis:
Rocks, Minerals, and the Geochemical Origin
of Life.” Perhaps it was accidental that the
title of the first chapter of the Bible, consid-
ered a sacred and divinely inspired text by
Jews, Christians and Muslims worldwide, was
chosen, but it gives the impression of drawing
a line in the sand between science and
religion over this hot-button issue. Further-
more, there is no avoiding the finality of the
first line of the lead article, “Life arose on the
young Earth as a natural chemical process.” 

This flat statement of fact is itself contradicted
throughout the issue and most particularly in
the last paragraph of the same article:
“Scientists are still far from understanding the
ancient, intricate processes that led to the
origin of life.” I see no reason to promote
conflict between science and religion. Both of
these great philosophical endeavors benefit
from the application of logical reasoning and
critical questioning of all presumptions, and
both have much to contribute to the evolu-
tion of a just and sustainable society.

David J. Wesolowski, Kingston, 
Tennessee, USA 

I very much enjoyed reading your review of
Howard Evans’ contribution to the mineral

sciences. His studies of the crystal chemistry
of various metal complexes were equally
important and were the area of chemistry
that he considered the most important to his
scientific career. I would like to make one
correction to your review, that of the
discussion of the Hauptman-Karle Nobel Prize. 

In the 1950s the USGS
crystal-chemistry group was
headed by Charles Christ,
and included Howard Evans,
Joan Clark, Mary Mrose, Dan
Appleman, and myself… In
the early 1950s, Karle and

Herb Hauptman were completing the mathe-
matical analysis of the “phase problem” but
had no immediate way of proving that the
equations could lead to a structural solution
of a light atom compound. At this same time
Charlie Christ and Joan Clark were trying to
solve the structure of the borate colemanite,
and it was proposed that the Hauptman-Karle
equations be used to solve the colemanite
structure. Joan Clark spent months using
hand calculations to solve the H-K inequali-
ties (no big computers then). The preliminary
structural solution was given as an abstract at
the 1954 GSA meeting—the first use of the H-
K method. Joan Clark is the real hero of this
very important contribution to crystal-
chemical science. 

Malcolm Ross, Washington, USA

The following two letters were in the queue
to be published in the September issue but
had to be postponed due to lack of space.

ADVERTISING



E L E M E N T S DECEMBER 2005

Society News

257

of Asian delegates who had never previously attended a
Goldschmidt Conference. Similarly, the Idaho meeting
drew proportionately fewer Europeans and Asians, but
attracted large numbers of North Americans. Since the
only prior Goldschmidt Conference held in the western
US was located in Tucson in 1997, there was a lot of pent-
up demand. If one of the goals of Goldschmidt Confer-
ences is to increase membership in the societies and the
visibility of geochemistry, then the meeting should con-
tinue to be held in places outside of “mainstream”
Europe and North America. 

Finally, we offer some advice to all the would-be conference organizers
out there. Some of you may have considered putting in a bid for a con-
ference but have hesitated, wondering if the work involved is worth it.
For us, it truly was worth it, and quite possibly was the highlight of our
academic careers! The satisfaction of watching hundreds of people rec-
ognize the quality of one’s university and community is impossible to
put into words. As people started to file into the conference the first day,
and their enjoyment became apparent, our anxiety melted into excite-
ment and elation. This was reward enough for all our hard work and
worry over the previous four years! An important outcome of our efforts
was a deeper appreciation of working scientists who volunteer to organ-
ize meetings and provide voluntary services to our societies. Just as the
peer-review system would fail if all did not participate, service to soci-
eties, including the organization of meetings, is the duty of those who
reap the benefits. 

In closing, we would like to thank the Geochemical Society and the
European Association of Geochemistry for the opportunity to organize a
Goldschmidt Conference in Idaho. We are also grateful to Dennis Geist,
our department chair, for his support as we organized the meeting, and
for his comments on this piece, which improved it considerably. 

Scott A. Wood
Mickey E. Gunter

Department of Geological Sciences
University of Idaho

The 15th Annual V.M. Goldschmidt Conference is now in the history
books. Enough people have told us that it was a successful conference
that we are starting to believe it! Now that the excitement has waned,
we have had an opportunity to reflect on the entire four-year process,
from conception of the idea during the Hot Springs meeting, to making
a proposal to the Geochemical Society at the Davos meeting, to finaliz-
ing a $1.2 million budget after the conference. We would like to share
some of our thoughts with the readers of Elements.

The most profound question that we face is this: what are the most
appropriate criteria for evaluating the success of a Goldschmidt Confer-
ence? Is a successful meeting one that draws large numbers of attendees
(especially compared to Goldschmidts past) and makes a lot of money
(or at least does not lose money)? Is it most important that the quality
of the science be excellent, or that the meeting be well organized? With-
out anticipating much debate on this point, we argue that scientific
quality and organization must remain the main objectives of any Gold-
schmidt Conference. Of course, it is important not to lose money, but we
do not believe that the conferences should be major money-making
operations. Instead, their main contribution to the sponsoring societies
should be increasing visibility, prestige, and membership. 

One trend that disturbs us is the increasing tendency to
measure Goldschmidt success primarily by the number of
attendees. We succumbed to this perceived pressure and
made strong efforts towards breaking attendance records
at the Moscow meeting. There is, however, a price to pay
for ever-growing increases in the number of participants.
First, it becomes more and more difficult to hold large
conferences at universities or in quaint tourist spots. Con-
sequently, increased size may constrain future confer-
ences to be held in large convention centers in big cities.
Some Goldschmidt Conferences should certainly be held
in urban areas, and we applaud the selection of Mel-
bourne for Goldschmidt in 2006. However, much of the charm of past
meetings owes to their location in small, but interesting, corners of the
globe, such as Davos, Hot Springs, Tucson, and Toulouse, and we were
happy to add Moscow to this list.

Large numbers of participants also reduce the intimacy and collegiality
that once was the hallmark of the Goldschmidt Conference. It is more
difficult to find old friends both during the day and, more importantly,
at dinner and social events in the evening. Many of the attendees at the
Moscow meeting commented that having meals under one roof was one
of the most appealing elements of the conference. This allowed for
much greater interaction than typically is possible in other venues. It
would be a shame if the Goldschmidt Conference were to evolve into
just another large-scale meeting comparable to those sponsored by EGU,
GSA, or AGU, and yet this appears to be the trend. We don’t pretend to
know what the optimal size is for Goldschmidt Conferences, since this
may vary as a function of the site. We do feel strongly that increasingly
greater attendance should not be the dominant criterion by which Gold-
schmidt Conferences are judged, and that the boards of the Geochemi-
cal Society and the European Association for Geochemistry should make
the size of future conferences a topic of continued discussion. 

Secondly, we argue that the successes of recent Goldschmidt Confer-
ences in Hot Springs, Kurashiki, Copenhagen, and Idaho demonstrate
that the main ingredient to ensure a successful conference is not the
locale or perceived prestige of the hosting institution. What really mat-
ters is the selection of conveners who are willing to put in an almost
unimaginable amount of work. When conveners have the right level of
dedication, even locales that are off the beaten track can be quite well
attended. Although many Europeans and North Americans did not
make it to Kurashiki in 2003, that conference brought in a large number

Triple Point

“…When conveners
have the right level
of dedication, even
locales that are off

the beaten track can
be quite well
attended.”

Mickey Gunter (left) and Scott Wood, basking in the glow of the praise they received. 

EDITOR’S NOTE: In light of the fantastic success of the recent Gold-
schmidt Conference in Idaho, I invited the organizers of the meeting,
Scott Wood and Mickey Gunter, to offer their perspective on the
difficulties and triumphs of their experience.—Peter J. Heaney

MAKING A MEETING OF MINDS:
REFLECTIONS ON THE ORGANIZATION
OF THE 2005 GOLDSCHMIDT CONFERENCE
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