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The Mineralogical
Society of America
is composed of indivi-
duals interested in
mineralogy, crystallog-
raphy, 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
and Geochemistry series and Mono-
graphs; 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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sciences. The Society aims to advance
the knowledge of the science of
mineralogy and its application to
other subjects including crystallogra-
phy, 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). For
full details on how to join the Society
and its events and publications,
consult the Society’s website at
www.minersoc.org or contact the
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The Mineralogical
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was incorporated in
1955 to promote and
advance the knowl-
edge of mineralogy

and the related disciplines of crystallo-
graphy, petrology, geochemistry, and
economic geology. Any person engaged
or interested in the fields of mineralo-
gy, crystallography, petrology, geo-
chemistry, 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
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research and disseminating informa-
tion relating to all aspects of clay
science and technology. The member-
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biology, agronomy, soils science,
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industrial science and technology.
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The European
Association for
Geochemistry was
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promote geochemical
research and study in

Europe. It is now recognized as the
premiere geochemical organization
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The International
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international geo-
chemical organization

for over 40 years. Its principal
objectives are to foster cooperation
in, and advancement of, applied geo-
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In August of 2005, US
President George W. Bush
effectively endorsed
teaching intelligent design
(ID) alongside evolution in
high school biology classes.
ID holds that certain

features of the universe and of living things
are best explained by an “intelligent cause”
rather than a physical process such as natural
selection or molecular reactions. Less than
three months later, the Kansas State Board of
Education in the American Midwest approved
new high school science standards that cast
doubt on the theory of evolution, opening the
door for teaching ID. To do so, the Kansas
school board also approved a redefinition of
science, stating that science is no longer
limited to the search for natural explanations
of phenomena.

Scientists are generally highly respected by
society at large. In public opinion polls that I
have seen in the last few years, the public trusts
scientists for being unbiased
even more than they do
judges. Scientists are viewed
as well-trained practitioners
of astute observation and
calculation, framed without
bias. Sure, the system is not
perfect. Some examples of 
scientific fraud, perpetrated
by misguided scientists for
personal gains, are well
known. The good news is
that these incidents are
extremely rare considering
the enormous numbers of
scientific endeavors that occur each day in labs
and field studies around the world, conducted
by hundreds of thousands of scientists. There-
fore, society’s view of scientists is somewhat
predictable. One of the long-term benefits of
this is that science is relatively well funded,
especially considering that it is often compet-
ing for funding with pressing societal needs.

With the backdrop of the Kansas situation,
the public’s inherent trust of scientists, and
the often generous financial support of
fundamental scientific endeavors (e.g. see the
costs of user facilities described in this issue),
a dangerous trend involving the misuse of
science, for political and ideological gain, has
been developing. This trend is now the target
of numerous investigative reports (many
extensive) in the print, radio, and television
media. The evidence is clear, the conclusions
from it inescapable. A growing number of
politicians, especially in the United States,
wielding tremendous power and influence, 
are denying, distorting, or otherwise misusing
scientific findings and reports that they find
inconvenient or contradictory towards their 

programmed political or ideological agenda.
And it goes well beyond the selling of ID as 
science to an unsuspecting American public.

Given the overall and overwhelming trust of
science and scientists, it was hard at first to
notice this storm as it was gathering. Was the
suppression of a White House Office of
Science report on the detrimental effects of
acid rain during the Reagan years just a blip
on the radar screen? Not many people noticed
at the time, at least compared to how many
people are noticing now. At issue: the political
misuse of science now seems to have hit
alarming levels, at least in the United States.
Among many examples, perhaps the one most
indicative of the seriousness of this trend is
the misrepresentation and blatant misuse of
the 2001 report from the US National
Academy of Sciences (NAS) in its unequivocal
endorsement of the 2001 United Nations’
Intergovernmental Panel on Climate Change
(IPCC) findings. Historically, this IPCC report
may stand as the long-term scientific land-

mark work on the influence
of humans on average
global temperature rise and
ultimately, human-driven
global climate change. Yet
the Bush administration
has continuously softened
the language of the IPCC
and NAS reports.  In one
celebrated case that came
to light in the summer of
2005, the New York Times
reported that Mr. Philip
Cooney, the Chief of Staff
for the White House

Council on Environmental Quality, diluted
scientific wording in a key 2003 US Environ-
mental Protection Agency report that clearly
made the connection between greenhouse gas
emissions and global climate. Mr. Cooney is a
lawyer with no scientific training.

The late pre-eminent anthropologist Joseph
Campbell celebrated the spiritual awakening
of the earliest peoples, and tried to find unity
in the religions of today, while at the same
time recognizing the ancient to modern
influence of science and technology on belief
systems. The late Pope John Paul II, a human
and religious icon revered around the world,
accepted the modern theory of evolution.
Within their own personal callings, these men
spent brilliant lifetimes spinning new under-
standing into their web of the world and
beyond. Neither would ever have dreamed of
distorting, suppressing, or misusing legitimate,
consensus-based scientific research. Those
who would do otherwise, to promote personal,
political, or ideological agendas, must be
exposed and put aside.

Michael F. Hochella Jr.
hochella@vt.edu
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INTRODUCING BRUCE WATSON
At the end of 2005, I fin-
ished my term as editor for
Elements. Editors serve stag-
gered three-year terms, so
that a new editor is appointed
each year. By this means, we
intend that Elements remain
a vital and current voice for
the wide variety of topics
that make up our disciplines.

With this in mind, I am very
pleased to introduce my

replacement, Bruce Watson. Bruce is currently an Institute Professor of
Science at Rensselaer Polytechnic Institute. He is a past president of the
Mineralogical Society of America, a member of the National Academy of
Science, and a recent recipient of the Goldschmidt Medal of the Geo-
chemical Society. His research addresses the many processes affecting
the behavior of the chemical elements in the Earth.

A native of New Hampshire, he attended Williams College (where his
interest in geology was kindled) and later transferred to the University
of New Hampshire, where he received a BA in geology in 1972. After a
summer field season with the US Geological Survey, he entered graduate
school at MIT with the intention of becoming a volcanologist. The lure
of geochemistry at MIT in the 1970s was strong, however, and Bruce was
particularly drawn to experimental approaches. He received his PhD in
geochemistry from MIT in 1976. 

Over a 30-year career, Bruce has pursued such research topics as 
mineral–melt partitioning, diffusion (in melts, crystals, and fluids), tex-
tural aspects of partially molten and fluid-bearing rocks, and kinetic dis-
equilibria in materials as diverse as iron meteorites and marine carbon-
ates. In parallel with this “process-oriented” theme, he has maintained
a long-term interest in accessory minerals as hosts for geochemically
interesting trace elements and isotopes and has contributed papers on
such topics as solubilities and dissolution rates, lattice diffusion of radi-
ogenic isotopes, and inclusion–host relationships. Zircon is his hands-
down favorite mineral: over the past 27 years, he has published about 20
papers addressing the survivability, (diffusive) retentivity, and crystal-
lization behavior of this remarkable mineral, which serves as the crustal
geochemist’s primary window into the Earth’s distant past.

Bruce’s past editorial service includes two assignments with Geochimica
et Cosmochimica Acta (associate editor, 1985–1988; editorial board mem-
ber, 1991–1995), and he has acted as editor of Chemical Geology
(1991–1995), editor for petrology and geochemistry of Neues Jahrbuch für
Mineralogie (1988–1995), and editorial board member for Geofluids
(2003–present). 

Bruce has a deep appreciation for the central role of the mineral sciences
and geochemistry in the broader sphere of Earth and environmental sci-
ences, and he brings this perspective to Elements. Welcome to the team.

Rod Ewing

BIENVENUE À LA SOCIÉTÉ FRANÇAISE 
DE MINÉRALOGIE ET DE CRISTALLOGRAPHIE (SFMC)
With this issue we warmly welcome one of the world’s oldest miner-
alogical organizations, the Société Française de Minéralogie et de Cristal-
lographie, to the group of participating societies listed in each issue of
Elements. Although the founding organizations behind Elements are from
countries where English is the main language, it has always been our
hope that organizations that normally use other languages would join
the consortium. The arrival of France is therefore especially significant,
and we hope that national societies in other non-English-speaking coun-
tries will follow their lead. It is perhaps appropriate that France has been
first to make this decision, because our managing editor, graphic design-
er, and printer are all based in Québec, where English is most certainly
not the main language. We can thank French flair for the professional
style and quality of Elements. Welcome aboard!

THE AESE AWARDS 
We mentioned these awards in the last issue of Elements. We share
excerpts from the letter Meg Smath, chair of the Association of Earth Sci-
ence Editors’ Awards Committee, sent Rod Ewing.

I am pleased to inform you that we have conferred upon you our
Award for Outstanding Editorial or Publishing Contributions. The
reason you were nominated was your creation and editing of Ele-
ments. That simple sentence does not do justice to the tremendous
effort you undertook, first in convincing all the different societies
to share the dream with you, and then in making it happen. What
you have achieved is a truly outstanding publication. In fact, AESE
was so impressed by Elements that we named it one of the winners
of our Outstanding Publication Award for 2005. This is the first
time we have given this award to a journal; all previous winners
have been monographs.

We realize of course that Elements did not come about from your
efforts alone, but … you are “certainly the person who began it …
and … most certainly carefully [oversaw] its infancy….” 

AESE does not give out its Award for Outstanding Editorial or Pub-
lishing Contributions every year, and not without careful delibera-
tion. You join a select group of distinguished Earth scientists and
writers: Julia Jackson (2002), John McPhee (1995), Gerald Friedman
(1993), Allison (Pete) Palmer (1991), William H. Freeman Jr. (1985),
Walter Sullivan (1983), Wendell Cochran (1982), Robert Bates
(1981), Brian Skinner (1979), Philip Abelson (1976), Marie Siegrist
(1974), Edwin Eckel (1973).

ABOUT THIS ISSUE 
We continually try to identify timely, front-row topics to bring to you
in each issue of Elements. This issue of Elements is a bit different, in that
it centers around the tools that many of us use to perform our science.
Some of these tools are relatively inexpensive, and some are valued at
(literally) billions of dollars. But whatever the cost or the function, the
tools described here have one critical aspect in common. They are all
shared, and as such are available to the scientific community at large.
These shared facilities, or “user facilities” as we call them, are of unimag-
inable benefit. Without them, such instruments and facilities would be
available only to a select few, or more likely, not at all. User facilities, big
and small, have changed the face of how we do our science. 

We would like to thank Dr. Nicholas Woodward of the US Department
of Energy for sponsoring a user-facility workshop in 2004, from where
the idea for this issue of Elements ultimately came, and Dr. Stephen Sut-
ton of the University of Chicago and Argonne National Laboratory, for
bringing the idea of this issue for Elements to reality.

THANKS 
As we start the new year, we would like to extend our most heartfelt
thanks to all who have helped make Elements happen, issue after issue,
in our launch year: guest editors, authors, contributors, copy editors,
graphic artist, and all those who work behind the scenes. Working with
Rod on this project has been a highlight and an inspiration for all of us
(we will have more to say about this in the June issue, in which we will
formally thank him). Even though he is officially “retired” from the
magazine, he will continue to carry his duty until the June issue, for
which he is principal editor.

Best wishes to all of you for 2006.

Michael F. Hochella Jr., Ian Parsons, Bruce Watson,
and Pierrette Tremblay
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undertaken by the US. This continent-scale experiment looks at the
structure and dynamics of North America using seismology and geodetic
technology (to study stress and deformation); it also examines fault
mechanisms by direct measurement from a drill hole across the San
Andreas Fault (www.earthscope.org). This rich landscape of continent-
scale dynamics will lay the groundwork for new understanding of large-
scale geochemical cycling and the interactions among mineralogy, 
geochemistry, petrology, deep structure, and dynamics.

Building on this foundation of capability for large-scale Earth observa-
tions, the ocean science community has proposed an ocean observatory
initiative (OOI) that would use electro-fiber optic cables to connect
ocean instruments to each other and to shore. OOI will provide the first
sustained capability to observe the interior of the ocean and its seafloor
(www.orionprogram.org). The hydrologic science community has
joined with the engineering community to propose a series of 
hydrological observatories that will allow scientists to observe entire
watersheds and incorporate study of engineered components of those 
systems. These new large-scale observing systems will provide extraordi-
nary context for individual investigator research. In fact, such observing
systems hold the promise of providing the observational and process-
oriented framework that will allow studies of much smaller-scale 
phenomena and processes to be extrapolated to larger scales. Such 
scaling has been a formidable challenge in the past.

Reconciling laboratory experiments with the more complex real 
environment has also been a major challenge. A second major trend,
related to the observatories, is the development of in situ sensors that
can be remotely controlled from the laboratory over wired and wireless
networks (e.g. www.cens.ucla.edu). The potential of such instruments to

provide high-quality environmental characterization
provides the opportunity to study small-scale materials
and processes in the field as a bridge to lab experiments,
further enhancing the scalability of studies done at the
microscale or even the nanoscale.

Geoscientists are some of the most demanding con-
sumers of high-performance computing. About 40% of
the NSF-funded computing in excess of 1 Teraflop pro-
cessing speed is done by geoscientists. Your future
demands have been reflected in a call for geoscience
computing at the petascale (http://www.geo-prose.com/proj-
ects/pdfs/petascale_broch.pdf). This capability will be criti-
cal for representing and translating the 
complexity of geosystems to models that simulate envi-
ronments we cannot recreate (Earth’s interior, past envi-
ronments), for achieving a simulation of processes based

on first principles (e.g. complex multi-element chemical reactions on
surfaces), and for integrating dense in situ observation into holistic rep-
resentations of the environment to unveil large-scale phenomena.

Finally, encouraging efforts to develop greater inter-operability between
large data sets is a major priority for the NSF and the community. The
opportunity to link one’s own observations with a rich mix of other 
relevant observations promises to allow geoscientists to draw more
extensive and/or more interdisciplinary conclusions about their own
work and its relation to other fields.

These important developments represent new tools, which are as impor-
tant as new instruments. I believe that these tools, combined with the
creative genius of this community, will ensure that the next decade will
be as exciting as the past one has been.

Dr. Margaret S. Leinen heads
the Directorate for Geosciences
at the National Science Foun-
dation in the United States.
She is a past president of the
Oceanography Society, and
prior to her appointment at
NSF, she served as Dean of the
Graduate School of Oceanog-
raphy and Vice Provost for
Marine and Environmental
Programs at the University of
Rhode Island. Her research
focuses on the history of 
biogenic sedimentation in the
oceans and its relationship to
global biogeochemical cycles.
As Dr. Leinen is the top
administrator of the NSF
Directorate that funds many
of our readers, we asked her to
offer some insights into the
state of geochemical research.
She kindly consented. 

I’ve never had the nerve to refer to myself as a geochemist or mineralo-
gist in spite of using geochemistry and mineralogy extensively in my
own research. Rather, I am an admirer of the three fields that come
together in Elements. I have been especially delighted by
the new journal because it so successfully reaches
beyond the individual and group scholarship represent-
ed in Geochimica et Cosmochimica Acta to the excitement
that happens when geoscientists bring multiple fields of
expertise to bear on important problems and scientific
questions. Looking at the past year it is clear that others
are important partners in your excitement—biology,
nanotechnology, geophysics, to name but a few.

Reading the pages of the first four issues of Elements is an
exhilarating tour of new directions in mineralogy, geo-
chemistry, and petrology. The articles make clear that
the pace of innovation and evolution in the fields has
accelerated in the last decade: new paradigms are elbow-
ing out many old rules. For example, research demon-
strates that the physical properties of minerals and their
reactivity change with size because surface energy is no longer small rel-
ative to the total phase energy in nanoparticles. Over the past decade the
interactions between geological and biological processes have emerged
clearly. We have moved from a point of view that emphasized physical
and chemical Earth processes to one that recognizes that nearly all
processes we study are touched by the biology that is such a unique
characteristic of our planet in the solar system. These changes in miner-
alogy, geochemistry, and petrology mirror rapid changes in geoscience
as a whole. 

I would like to highlight four major changes in the way we study 
geosciences that are affecting most of the fields funded by the National
Science Foundation. I think they will have a profound effect on your
three fields as well…

First, geoscientists have proposed and have received the first funding for
observations that allow us to look at processes operating at very large
spatial scales and decadal time scales. The EarthScope project is the
largest and most complex geological experiment that has ever been
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