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ABOUT THE COVER: 
An HDTV instrument on board 

Japan’s Kaguya spacecraft 
acquired this image from lunar 

orbit on April 5, 2008. The 
large crater in the foreground is 
Plaskett (109 km diameter). The 

large crater in the background 
is Rozhdestvenskiy (177 km 

diameter). Earth is visible on 
the horizon. IMAGE COURTESY OF 
THE JAPAN AEROSPACE EXPLORATION 

AGENCY (JAXA) AND NHK
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 The Mineralogical 
Society of America  is 
composed of indivi duals 
interested in mineralogy, 
crystallography, petrology, 
and geochemistry. Founded 
in 1919, the Society 

promotes, through education and research, 
the understanding and application of miner-
alogy by industry, universities, government, 
and the public. Membership benefi ts include 
special subscription rates for American Miner-
alogist as well as other journals, 
25% discount on Reviews in Mineralogy 
& Geochemistry series and Mono graphs, 
Elements, reduced registration fees for MSA 
meetings and short courses, and participa-
tion in a society that supports the many 
facets of mineralogy. For additional informa-
tion, contact the MSA business offi ce.
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The Mineralogical 
Society of Great Britain 
and Ireland, also known 
as the MinSoc, is an inter-
national society for all 
those working in the 
mineral sciences. The 

Society aims to advance the knowledge of 
the science of miner alogy and its applica-
tion to other subjects, including crystallog-
raphy, geochemistry, petrology, environ-
mental science and economic geology. The 
Society furthers its aims through scientifi c 
meetings and the publication of scientifi c 
journals, books and mono graphs. The 
Society publishes Mineralogical Magazine 
(print and online) and Clay Minerals (print 
and online). Students receive the fi rst year 
of membership free of charge. All members 
receive Elements.
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The Mineralogical 
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was incorpor ated in 1955 
to promote and advance 
the knowledge of miner-
alogy and the related disci-
plines of crystal lography, 

petrol ogy, geochemistry, and economic 
geology. Any person engaged or inter ested 
in the fi elds of mineralogy, crys tallography, 
petrology, geo chemistry, and economic 
geology may become a member of the Asso-
ciation. Membership benefi ts include a 
subscrip tion to Elements, reduced cost for 
sub scribing to The Canadian Mineralogist, a 
20% discount on short course volumes and 
special publica tions, and a discount on the 
registration fee for 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 stimu lating research and 
disseminating information relating to all 
aspects of clay science and technology. 
The CMS holds an annual meeting, work-

shop, and fi eld trips, and publishes Clays 
and Clay Minerals and the CMS Workshop 
Lectures series. Member ship benefi ts 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-profi t 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 subscrip tion 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 registra tions, including the V.M. 
Goldschmidt Conference, the fall AGU 
meeting, and the annual GSA meeting. 

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

nized as the premiere geochemical organi-
zation in Europe encouraging interaction 
between geoche mists and researchers in 
asso cia ted fi elds, and promoting research 
and teaching in the public and private 
sectors.
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The International 
 Association of 
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been a pre-eminent inter na-
tional geo chemical organi-
zation for over 40 years. Its 
principal objectives are to 

foster cooperation in, and advancement of, 
applied geo chemistry, by sponsoring 
specialist scientifi c symposia and the activi-
ties organized by its working groups and by 
support ing its journal, Applied Geochemistry. 
The adminis tra tion and activities of IAGC 
are conducted by its Council, comprising an 
Executive and ten ordinary members. Day-
to-day administration is performed through 
the IAGC business offi ce. 
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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. Member ship benefi ts 
include the “bulletin de liaison” (in French), 
the European Journal of Miner alogy and now 
Elements, and reduced registration fees for 
SFMC meetings.

SOCIETY NEWS EDITOR: Anne Marie Karpoff 
(amk@illite.u-strasbg.fr)

SFMC
Campus Boucicaut, Bâtiment 7 
140 rue de Lourmel
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The Association of 
Applied  Geochemists is 
an international organiza-
tion founded in 1970 that 
specializes in the fi eld 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 scientifi c 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 miner alogy and 
all its subdisciplines in 

teaching and research as well as the personal 
relationships among all members.” Its great 
tradition is refl ected 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 benefi ts 
include the European Journal of Mineralogy, 
the DMG Forum, GMit, and now Elements.
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The Società Italiana 
di Mineralogia e 
 Petrologia (Italian Society 
of Mineralogy and Petro-
logy), established in 1940, 
is the national body repre-
senting all researchers 

deal ing with mineralogy, petrology, and 
related disciplines. Membership benefi ts 
include receiving the European Journal of 
Mineralogy, Plinius, and Elements, and a 
reduced registration fee for the annual meeting.

SOCIETY NEWS EDITOR: Marco Pasero 
(pasero@dst.unipi.it)
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The International Asso-
ciation of Geoanalysts is 
a worldwide organization 
supporting the profes sional 
interests of those involved 
in the analysis of geological 
and environmental mate-

rials. Major activities include the manage-
ment of profi ciency testing programmes for 

bulk rock and micro-analytical methods, the 
production and certifi cation of reference 
materials and the publication of the Associa-
tion’s offi cial journal, Geostandards and 
Geoanalytical Research. 

SOCIETY NEWS EDITOR: Michael Wiedenbeck 
(michawi@gfz-potsdam.de)

International Association of Geoanalysts 
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Keyworth, Nottingham NG12 5JF
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The Polskie 
 Towarzystwo Mineral-
ogiczne (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, fi eld trips, 
invited lectures, and publish ing. There are 
two active groups: the Clay Minerals Group, 
which is affi liated with the European Clay 
Groups Association, and the Petrology 
Group. Membership benefi ts include 
subscriptions to Mineralogia and Elements.

SOCIETY NEWS EDITOR: Zbigniew Sawłowcz 
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The Sociedad Española 
de Mineralogía (Spanish 
 Mineralogical   Society) was 
founded in 1975 to promote 
research in mineralogy, 
petrology, and geochem-
istry. The Society organizes 

annual conferences and furthers the training 
of young researchers via seminars and 
special publications. The SEM Bulletin 
published scientifi c papers from 1978 to 
2003, the year the Society joined the Euro-
pean Journal of Mineralogy and launched 
Macla, a new journal containing scientifi c 
news, abstracts, and reviews. Membership 
benefi ts include receiving the European 
Journal of Mineralogy, Macla, and Elements.

SOCIETY NEWS EDITOR: Jordi Delgado 
(jdelgado@udc.es)

Sociedad Española de Mineralogía
npvsem@lg.ehu.es
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The Swiss Society of 
Mineralogy and 
Petrology was founded in 
1924 by professionals from 
academia and industry and 
by amateurs to promote 
knowledge in the fi elds of 

mineralogy, petrology and geochemistry and 
to disseminate it to the scientifi c and public 
communities. The society coorganizes the 
annual Swiss Geoscience Meeting and 
publishes the Swiss Journal of Geosciences 
jointly with the national geological and 
paleontological societies. 

SOCIETY NEWS EDITOR: Urs Schaltegger 
(urs.schaltegger@unige.ch)

Swiss Society of Mineralogy and Petrology
Université de Genève
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 Affi liated Societies 
The International Mineralogical Association, the 
European Mineralogical Union, and the International 
Association for the Study of Clays are affi liated 

societies of Elements. The affi liated status is reserved for those organizations that serve as 
an “umbrella” for other groups in the fi elds of min er alogy, geochemistry, and petrology, 
but that do not themselves have a membership base.
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This is my last editorial con-
tribution as a principal editor 
of Elements, and I write it 
during a week that is unique 
in history. Americans are cel-
ebrating the election of our 
fi rst African-American pres-
ident—a remarkable, uni-
fying event considered by 
most to have been improb-
able in the lifetimes of 
people my age. It is, however, 
a time of poignantly juxta-

posed emotions: there is, on the one hand, the 
good feeling and pride in our country and our 
fellow citizens for having done something extra-
ordinary, but at the same time there is widespread 
uneasiness about the economic future of the U.S. 
and the world. Closer to the immediate interests 
of our scientifi c community, there is uncertainty 
about how the policies of the new administration 
will affect (and be affected by) 
scientifi c endeavor both nation-
ally and internationally.

Shortly after the November elec-
tion, I visited the president-elect’s 
campaign website to try to gain 
insight into his thinking about 
the role of science in society, par-
ticularly as it might affect the 
geoscience disciplines. It is not 
easy to navigate to a direct policy 
statement about science in gen-
eral (and certainly not about geoscience), but 
some material can be found by following the 
“Energy & Environment” and “Tech nology” 
links. Understandably, the emphasis is not so 
much on science but on technology. Signifi cantly, 
however, green technology and energy indepen-
dence are prominent. There seems to be little 
doubt that the new American president is 
informed and passionate about issues of environ-
ment and sustainability: one of his stated goals, 
in fact, is to “make the U.S. a leader on Climate 
Change,” which is a refreshing change in atti-
tude.

President Obama’s emphasis mainly on tech-
nology may be somewhat disheartening to the 
natural scientists among us, but it is important 
for us to recognize that to many citizens, politi-
cians, and corporate leaders, the word science is 
synonymous with the word technology. And in 
fact many if not most of our colleagues in the 
other sciences (physics, chemistry, and biology 
in particular) are motivated primarily by techno-
logical goals—or they at least understand that the 
best way to market their science is by casting their 
efforts in terms of technological progress.

In the context of the above observations, some 
of us may be asking whether society can afford 
to invest in the “new era of lunar exploration” 
described so eloquently by John Delano and the 
group of authors he assembled for this issue of 
Elements. Perhaps history can guide us here. The 
expense of the Apollo program 40 years ago was 

justifi ed largely on the basis of the “spin-off” 
technological and military benefi ts. These were 
no doubt real, but at the time (and to this day) 
an equally important aspect was that a generation 
of scientists—especially geoscientists—was 
inspired by the lunar landings in a way that no 
other event could have done. This was true to 
some extent of myself: in 1971, I purchased 
Thomas Mutch’s Geology of the Moon: A Stratigraphic 
View (which was quickly rendered largely obsolete 
by the Apollo missions). I also wrote my fi rst geo-
chemical term paper in 1972 on the topic of Moon 
rocks. I think it is fair to say that most of the 
young scientists who were inspired by the lunar 
missions went on to careers that have served 
society in a wide variety of ways, not necessarily 
having much to do with the Moon. 

The Obama administration’s stimulus package 
includes a signifi cant increase in the National 
Science Foundation budget, and members of his 
team have publicly expressed the view that both 

science itself and education in 
science must be national priori-
ties in the U.S. There has even 
been specifi c reference to the 
need to fund “big physics and 
oceanography.” On the highly 
regarded television program Meet 
the Press (January 18),  President 
Obama’s chief of staff,  Rahm 
Emanuel, was challenged by host 
David Gregory about the wisdom 
of budgeting for big physics and 

oceanography given that projects in these areas 
do not create meaningful numbers of jobs in a 
short time. Emanuel’s response was that these 
would constitute a longer-term investment in 
both jobs and the future of the country, and that 
they are a vehicle to and enabler of education. It 
was the kind of answer I would give under the 
circumstances if I had Mr. Emanuel’s presence of 
mind. But a good answer doesn’t erase the fact 
that the question was asked in the fi rst place, and 
I think we all should be ready with our own 
answers when we are questioned about the worth 
of science in a time of economic stress.

I’ve come around to a personal view that we 
should use a “double-barreled” argument when 
speaking to the merits of the natural sciences, 
emphasizing not only the potential (although 
possibly latent) usefulness of the knowledge we 
seek but also the fundamental value of a scientifi c 
education regardless of how it is applied in the 
short term. Science is in part a body of knowledge, 
but it is also—perhaps more importantly—a way 
of looking at the world that is to some extent 
independent of any specifi c body of knowledge. 
We need to convey that it isn’t just what we teach 
that is important but also the outcome of the 
enterprise in terms of the capabilities of our 
graduates. Many geoscience students are drawn 
to our fi eld because they see opportunities to do 
science outdoors and perhaps because geology is 
seen as one of the last refuges of natural science. 

E. Bruce Watson

THE ECONOMY AND THE MOON

… a generation of 
scientists—especially 
geoscientists—was 

inspired by the lunar 
landings in a way that 
no other event could 

have done.
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WELCOME TO THE SWISS SOCIETY 
OF MINERALOGY AND PETROLOGY 
With this fi rst issue of 2009, we welcome the 
320 members of the Swiss Society of Mineralogy 
and Petrology, the fi fteenth society to join 
Elements. Read their fi rst news report on page 47.

FLY ME TO THE MOON 
For the fi rst time since June 2006, this issue of 
Elements takes us off the Earth for an up-to-
the-minute look at our nearest neighbor in the 
solar system. Guest editor John Delano and his 
team of authors provide an exciting perspec-
tive on the Moon that addresses both old con-
troversies and new interpretations.

INTRODUCING HAP McSWEEN
It is diffi cult to “let go of the 
reins” of a responsibility 
that has been exciting, 
enjoyable, rewarding, and 
challenging all at the same 
time—but it is the end of 
my third year as principal 
editor of Elements and it is 
time for me to step down.  

I am leaving our no-longer-fl edgling magazine 
in the very capable hands (and minds) of 
Pierrette Tremblay, Susan Stipp, David Vaughan, 
and a distinguished Advisory Board and Exe-
cutive Committee, the latter of which is chaired 
by Elements’ visionary founder, Rod Ewing. 

I am especially pleased to pass the baton to an 
extraordinarily distinguished scientist and 
author in the person of Prof. Harry Y. (Hap) 
McSween.  Some of our readers will remember 
that Hap has some history with Elements, 
having served as guest editor of a popular early 
issue (“Water on Mars”), published in June 
2006.  It is fi tting that the present issue is revis-
iting “MPG” science in an extraterrestrial set-
ting.

Hap McSween has been a member of the fac-
ulty at the University of Tennessee at Knoxville 
for 31 years and served as head of the 
Department of Geological Sciences for 10 
years.  He is currently University Distinguished 
Professor of Science and interim head of the 
Department of Earth and Planetary Sciences.  

Hap’s scientifi c credentials and his administra-
tive and editorial experience are remarkably 
strong and diverse.  His undergraduate degree 
(chemistry) was earned at The Citadel, his mas-
ter’s in geology at the University of Georgia, 
and his PhD in geology at Harvard.  Hap is a 
prolifi c writer, having published over 250 
articles in scientifi c journals, many of them 
highly cited.  He has also written three books 
for the popular press on meteorites and plan-
etary science, as well as a leading textbook in 
geochemistry (which I particularly like because 
of its emphasis on “pathways and processes”).

Unlike most of us, Hap McSween’s attention is 
drawn mainly to rocks falling from the heavens 
rather than to those already underfoot, and 
his published papers focus mainly on mete-
orite petrology and cosmochemistry.  He was 
one of the original proponents of the idea that 
a handful of unusual meteorites came from 
Mars, and he has worked extensively on 
Martian meteorites. He has served on science 
teams for fi ve spacecraft missions and is cur-
rently a co-investigator for the Mars Odyssey 
orbiter, the Mars Exploration Rovers, and the 
Dawn spacecraft mission.

Beyond his leadership as a practicing scientist, 
Hap has served our profession in many ways, 
including terms as president of the Meteoritical 
Society, chair of the Planetary Division of the 
Geological Society of America, and councilor 
of the Geological Society of America.  He is a 
member of numerous advisory committees for 
NASA and the National Research Council.

Hap McSween will infuse new energy and 
bring a new perspective to the editorial offi ce.  
I hope all our readers will join me in wel-
coming him to the Elements editorial team!

THANKS TO OUTGOING MEMBERS 
OF THE ADVISORY BOARD 
When the Advisory Board of Elements was ini-
tially formed, members were randomly given 
two- or three-year terms, but the three-year 
term stretched to four years! We thank Randy 
Cygan, Adrian Finch, Doug McCarty, Jim 
Mungall, Hugh O’Neil, Nancy Ross, Everett 
Shock, and John Gray for serving on the 
Advisory Board. We have benefi ted from the 

expertise of the outgoing members on 
numerous occasions, and they have provided 
many suggestions for potential thematic issues. 
Jim Mungall was guest editor for the platinum-
group elements issue. We welcome the fol-
lowing members for the 2009–2011 term: John 
Brodholt, Norbert Clauer, Will Gates, George 
Harlow, Anhuai Lu, Robert Luth, David Mogk, 
Roberta Oberti, Terry Plank, Xavier Querol, 
and Meenakshi Wadhwa. They will be intro-
duced more formally in a future issue.

E. Bruce Watson

Attracting young people into science of any 
kind and educating them as generalists is a 
unique contribution that geoscience depart-
ments can make to the modern world. No 
other science or engineering discipline does 
this, and if exploration of the Moon expands 
the attraction to science in general, then 
lunar science has value that goes way beyond 
the purely aesthetic. 

The above observations aside, it is clear that 
our science has changed dramatically since 
the Apollo missions of the late 1960s and 
early 1970s. We would truly have reason to 

worry if this were not the case, but it is espe-
cially crucial right now that we make every 
effort to convey the essence of our evolving 
fi eld to administrators and policy-makers at 
all levels. The “center of mass” of many geo-
science departments has shifted from solid-
Earth subfi elds toward surface processes. I 
think this is a positive consequence of the 
more direct connection of “Earth-surface 
processes” to environmental issues and 
society. Relevance is an important driver, and 
the adaptability of our scientifi c community 
underscores the responsiveness of our science 
to the needs of society. But from the vantage 
point of scientifi c philosophy, a more com-
pelling justifi cation for the shift may be that 

Earth’s near-surface is where many of the 
challenging and exciting questions in 
modern geoscience reside. As the articles in 
this issue make very clear, equally exciting 
questions are stimulated by consideration of 
Earth’s companion in space, and these will 
help attract and inspire some of the next 
generation of the world’s leading scientists.

E. Bruce Watson
Rensselaer Polytechnic Institute

(watsoe@rpi.edu)

EDITORIAL (Cont’d from page 3)

GOODBYE AND THANKS TO 
MINERALOGICAL ABSTRACTS
Mineralogical Abstracts has ceased to be pub-
lished due to the new search tools and trends in 
our fi eld. It was a great tool for my research: 
quick, focused and of great, great quality. I fre-
quently felt surprised when reading abstracts of 
papers in which I was a co-author because I could 
not have described the study any better. It always 
seemed to me that the abstractors were very 
dedicated and insightful people. Thank you to 
those who provided this terrifi c tool, and I hope 
that the spirit in which they did it remains in our 
community.

Javier Cuadros
London

ELEMENTS IN POLAND
I wish to express my appreciation for sending 
me, since 2007, issues of Elements. The topics 
covered by this journal are of a real interest to 
me and my colleagues. The journal is a very 
valuable source of current information and is 
especially inspiring to me. Right now, I am 
working on the fourth edition of the book 
Trace Elements in Soils and Plants for Francis/
Taylor/CRC Press, and I will acknowledge 
Elements for inspiration and a source of data. 
Accept my best wishes for further success in 
your activities.

Alina Kabata-Pendias
Warszawa, Poland
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LOST IN TRANSLATION*

One of the advantages of forays into 
other disciplines is that one realizes 
there are many different ways to “see” 
and “do” science. Trips across disci-
plinary boundaries are like travel to a 
different country. The fi rst shock of 
the differences in language and cul-
ture slowly gives way to new perspec-
tives that one would never see from 
home. In many cases, “new” ideas 
result, but they are not new—rather 
they are just borrowed from the other 
culture. At this “borrowing-edge,” one 
finds new and exciting research 

opportunities. As an example, during the past several years, I have had 
the pleasure and excitement of working with colleagues in a medical 
school. The goal of the research is to manipulate and functionalize 
carbon nanotubes for cancer diagnosis and 
treatment. The approach involves three 
rather remarkable ideas: (1) to functionalize 
the surfaces of the carbon nanotubes so that 
they will attach to specifi c types of tissue, 
such as tumors; (2) to image the distribution 
of the nanotubes by attaching glowing 
quantum dots to their surfaces (see the inset 
of the in vivo image of the “glowing” mouse); 
(3) to use the nanotube itself as a container 
that, on demand, releases drugs for treat-
ment. This general strategy is a major subject 
of research in medical science, with many 
variations on this basic theme (Nature 
Nanotechnology, News & Views 2007, 2: 745–
746). Our contribution to this research is 
small, but the payback is huge in new ideas and perspectives. As an 
example, can we extend the very specifi c functionalization of surfaces 
to the remediation of heavy metals using in situ reactive barriers?  Can 
quantum dots, or something similar, on nanoparticles be used as tracers 
in groundwater studies? Can the geochemistry of soils be modifi ed by 
the timed release of nutrients from nanoparticles?

In addition to new research ideas, there is the broader issue of how the 
different disciplines formulate their research strategies—such as the 
concept of translational research—designed to move the latest results of 
basic research to rapid application. The development of translational 
research strategies is particularly important in the medical sciences 
where new drugs and treatments can save lives. For this reason, there 
has been a growing concern that increased budgets for biomedical 
research have not had a large enough impact on human health. 
Biomedical research budgets have grown substantially during the past 
twenty-fi ve years. The budget of the National Institutes of Health dou-
bled between 1998 and 2003, although it has remained essentially fl at 
during the past fi ve years. 

Despite the increased funding, the applications of basic biomedical 
research to the improved treatment of disease and better health have 
fallen far short of expectations. Even with the huge investment in 
medical science, the number of new drugs and treatments remains 
modest in comparison. This growing gap between basic research and 
benefi cial application has been described as the “Valley of Death,” a 
landscape that separates the basic researchers on one peak from the 
clinical researchers on another distant peak. The brave explorers who 

try to cross from one peak to the other—that is, move the new concepts 
in basic research to rapid application—are most often lost in the jungles 
of this deep and broad valley. Biomedical researchers are increasingly 
focused on cutting-edge, “transformational” basic research that will 
appear in the top, highly cited journals. Clinicians are focused on 
treating patients, have little time to absorb a growing literature, and, 
sad to say, must generate fees for their services. The bulk of biomedical 
research is done by highly specialized PhDs, while clinicians are mainly 
MDs. This is an overly simplifi ed description of the situation, but the 
problem and the metaphor ring true across other disciplines. 

Since 2000, the “Valley of Death” metaphor has been repeatedly used 
to discuss the barriers to the application of basic research (Nature 2008: 
840–842). In nanoscience, the number of scientifi c publications is dou-
bling every 2 to 3 years, clearly stimulated by over $4 billion in federal 
funds (2003–2007) and nearly matching amounts from venture capital-
ists, but the commercialization of nanoscience lags far behind the scale 
of this investment. In energy research the Valley of Death is described 
as a major barrier to the implementation of technologies for increased 
energy effi ciency. A National Research Council report, “Accelerating 
Technology Transition:  Bridging the Valley of Death for Materials and 
Processes in Defense Systems,” shows that this metaphor and the 

problem extend to nearly every corner of the 
science and technology enterprise. In the 
“Basic Research Needs” reports from the 
Offi ce of Science of the Department of Energy, 
user-inspired basic research is a phrase meant 
to capture the idea that basic research can be 
defi ned in terms of the more immediate 
needs of society. 

The Valley of Death has been recognized as 
a problem by politicians, policy makers, and 
funding agencies. Government agencies are 
actively responding to congressional and 
state pressure to strengthen the connection 
between basic research and application. In 
2003, the National Institutes of Health cre-
ated the fi rst Clinical and Translational 

Science Centers, which are expected to fi nally number over 50 by 2012 
and projected to consume 1 to 2% of the NIH budget. This is contro-
versial because even though the percentage of the investment is low, 
in tight times, this requires diverting “basic” research funding to the 
new concept of translational research. The metrics of success for trans-
lational research are diffi cult to defi ne, perhaps placing less emphasis 
on individual productivity and impact and more emphasis on collab-
orative efforts and evidence of application. In 2005, the 
Nanomanufacturing Investment Act was introduced in Congress to 
support nanomanufacturing projects, explicitly excluding basic 
research. In California, an Emerging Technologies program funds utility 
energy-effi ciency programs, but not basic research for increased energy 
production. Each is an example of politicians and funding agencies 
pressing on the science and engineering enterprise in order to quickly 
and effi ciently bring basic research results to bear on important societal 
problems—health, nanoscience, energy, and defense. The old arguments 
supporting the passive “trickle down” theory of the benefi ts of excellent 
fundamental research ring hollow in today’s discussion of the value of 
basic research. 

What of the geosciences?  We seem barely touched by the concern for 
societal impact, and I have certainly never heard a geoscientist call on 
the Valley of Death metaphor to describe our research landscape. As 
academic scientists, we are used to waving our wand of words over the 
section titled “Broader Impacts” in NSF proposals. More than a few 
proposals and papers, including my own, will describe a serious envi-
ronmental problem as the “hook” to a description of a basic research 
proposal. Dozens of papers on arsenic mobility begin with mention of 
the mass poisoning in Bangladesh and West Bengal, but how many of 
these papers actually contribute to the solution of this problem? * When I started writing this column, I was rather proud of the clever title with 

the same name as the fi lm starring Scarlett Johansson and Bill Murray. I was 
disappointed to learn that I was scooped (see article with the same title by Declan 
Butler in Nature 2007, 449: 158–159). I recommend the fi lm. 

In vivo image of a glowing mouse. From Shi et al. (2007) 
Advanced Materials 19: 4033-4037

Rod Ewing

Cont’d on page 6
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USGS SCIENTIST MARTIN GOLDHABER RECEIVES 
PRESIDENTIAL RANK AWARD 

Dr. Martin Goldhaber, a U.S. Geological Survey 
senior scientist, was recently awarded a pres-
tigious 2008 Presidential Rank Award. During 
his 33-year career, Dr. Goldhaber has played a 
pivotal role as a national and international 
scientifi c leader. His research has yielded 
numerous high-impact contributions to the 
fi eld of geochemistry. Recipients of this pres-
tigious award are strong leaders, professionals, 
and scientists who achieve results and consis-
tently demonstrate strength, integrity, 
industry, and a relentless commitment to 

excellence in public service. They are nominated by their agency heads, 
evaluated by boards comprised of private citizens, and approved by the 
president of the United States.

Throughout his career, Dr. Goldhaber has shown an exceptional ability 
to develop innovative approaches to solving impressively complex prob-
lems in diverse fi elds of the Earth sciences. His early work on sulfur 
dynamics fundamentally altered the course of international research 
on the mechanisms of microbial and inorganic sulfur transformations 
in sediments. His seminal papers in this area provided a comprehensive 
understanding of these “diagenetic” processes. Such interactions dom-
inate the long-term global sulfur cycle, are critical to understanding 
the formation of mineral deposits, and aid in the ability of soils and 
rocks to recover from and mitigate contamination.

In response to the energy crisis of the mid-1970s, Goldhaber applied 
his geochemical knowledge to sedimentary mineral deposits in the 
western United States and rapidly gained international recognition as 
one of the world’s foremost authorities on the origin of sediment-hosted 
uranium ores, which represent approximately 90 percent of U.S. ura-
nium reserves. 

Dr. Goldhaber has been a leader in characterizing environmental 
impacts from coal and mineral mining. He is currently cochief of a 
USGS project to map the baseline geochemistry in soil of the entire 
continental United States and Alaska. In collaboration with the 
Canadian and Mexican geological surveys, this project will encompass 
all of North America. Because the quality of soil is of vital importance 
to our well-being, this study will help inform the complex choices we 
make in using and managing this vital resource.

Most recent and most signifi cant of Dr. Goldhaber’s contributions to 
the USGS is his guidance as cochair and scientifi c leader of the USGS 
Science Strategy Team. The goal of this team was to develop a compre-
hensive vision based on clearly stated science goals and priorities that 
would unite all Bureau capabilities toward challenges for the future. 
The strategy has subsequently become the basis for long-range decision 
making in the USGS. A summary version published in Science received 
international exposure and elicited broad praise from outside scientists 
and managers and from USGS colleagues.

ADAPTED FROM THE USGS WEBSITE (DECEMBER 18, 2008) 

CARL SAGAN MEDAL TO JEFF TAYLOR
G. Jeffrey Taylor, a planetary scientist at the 
Hawai‘i Institute of Geophysics and Planetology 
(HIGP) at the University of Hawai‘i at Manoa, 
has been named the 2008 recipient of the Carl 
Sagan Medal for excellence in public commu-
nication in planetary science. The prize is 
named after Carl Sagan (1934–1996), a distin-
guished planetary scientist who, through 
public lectures, television, and books, contrib-
uted signifi cantly to the public’s understanding 
of planetary science. The Sagan Medal is 
awarded by the Division for Planetary Sciences 

of the American Astronomical Society to recognize and honor out-
standing contributions by active planetary scientists to the public’s 
understanding of, and enthusiasm for, planetary science. Taylor is the 
ninth recipient of the Sagan Medal. 

Taylor’s gift for science writing spans time, space, and audiences. His 
work includes his novel Impact!, coauthored with R. V. Fodor and pub-
lished in 1979. Taylor’s fi rst book for children, A Close Look at the Moon, 
was awarded the Outstanding Science Trade Book for Children in 1980 
and was followed in 1983 by his second award-winning book for young 
readers, Volcanoes in Our Solar System. Taylor’s popular writing appears 
in Scientifi c American, Natural History, The Planetary Report, and Elements, 
among other publications. Taylor’s educational products include a pro-
gram Explore the Planets (on CD-ROM, produced in collaboration  with 
Tasa Graphic Arts), NASA classroom activities, a teacher’s guide on 
exploring the Moon, online hands-on activities (Exploring Planets in 
the Classroom: www.spacegrant.hawaii.edu/class_acts/), and the online 
educational science journal Planetary Science Research Discoveries (www.
psrd.hawaii.edu), which he cofounded with HIGP colleague Linda 
Martel. The PSRD website, now in its twelfth year, sheds light on the 
science questions that researchers are actively pursuing about our solar 
system and explains how the answers are discovered and what they 
mean. 

An HIGP faculty member since 1990, Taylor’s professional interests 
range from laboratory studies of rocks and meteorites, through geologic 
fi eld observations, to remote sensing, all of which he combines to fur-
ther our understanding of  planetary processes that operate on Earth, 
the Moon, the planets, and asteroids. He is involved in planning future 
missions to the Moon and Mars, in the use of robotics in fi eld geo-
logical studies, and in remote sensing mapping. 

In addition, Taylor serves as associate director for space science for the 
Hawaii Space Grant Consortium and was director of the consortium, 
from 1998 to 2002, overseeing statewide K-14 educational programs in 
space science and exploration. He serves tirelessly at the university as 
academic advisor, teacher, mentor, and leader, and on a variety of teams 
and panels for NASA and the greater scientifi c community. 

ADAPTED FROM A PRESS RELEASE WRITTEN BY L. MARTEL, AVAILABLE ON THE WEBSITE 
WWW.SOEST.HAWAII.EDU/SOEST_WEB/2008_NEWS_PDFS/TAYLOR_SAGANMEDAL.PDF 

Our reasoning seems to be that as long as we are doing good or even 
transformational research, then this is good enough. The results will 
some how, someday, fi nd application. But what if we are wrong? What if 
very good scientifi c research does not fi nd proper or timely application? 

If the medical and materials scientists see this problem, why don’t we 
have the same problem or feel the urgency to fi nd solutions to envi-
ronmental problems?  Is there someone else who has the responsibility 
for carrying through on our work? For the medical sciences, the sense 
of urgency is driven by the desire to live a long and healthy life. 
Stretching the medical science analogy, our planet is sick, suffering 
from huge environmental and ecological trauma. Is there a role for 
translational research in fi nding solutions to these environmental 

traumas? The readership of Elements numbers over 10,000, representing 
a large fraction of the geoscience community working on environmen-
tally relevant issues. Yet, what fraction of our work fi nally has an impor-
tant impact?  What would an Institute for Translational Geochemical 
Research look like?  What types of research would be supported? Do 
we want to continue to rely on the trickle down theory of the benefi ts 
of basic research?  Or, should we adopt more directed and demanding 
goals for our discipline?  I do not have answers to these questions, but 
when I see other disciplines struggling with the issue of the societal 
impact of basic research, I wonder why we are not.

Rod Ewing
University of Michigan 
(rodewing@umich.edu

TRIPLE POINT (Cont’d from page 5)
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WILLIAM LIDDLE BROWN (1929–2007)
Bill Brown was born on December 24, 
1929, in Edinburgh, Scotland. He was 
evacuated to the USA during the war, 
and then returned to his family in 
Edinburgh, where he obtained his 
undergraduate university education. 
Despite speaking French for most of 
his professional life, he never lost his 
slight Edinburgh accent when 
speaking English. He studied chem-
istry at Edinburgh University from 
1948 to 1952, obtaining a fi rst-class 
honours degree, then set out to gain 
a degree in geology, partly, we suspect, 
because of his love for the Scottish 
mountains. After only two years, he 

obtained fi rst-class honours marks in geology. The great Arthur Holmes 
was Regius Professor at the time, and Bill was thrilled by his work on 
the age of the Earth and continental drift. Holmes spotted his talent 
in crystallography and recommended that he study for a doctorate at 
the ETH in Zurich, which he obtained in 1958 under the direction of 
Fritz Laves. This work, on the effect of heating on the cell parameters 
of plagioclase and the characterization of peristerites, set him on a 
lifetime study of the feldspar minerals. 

After obtaining his doctorate, a year’s post-doc at Penn State brought 
him into contact with a young J. V. Smith, a working relationship that 
was to become very close. Thirty years later, Bill and Joe collaborated 
on volume 1 of the second edition of Joe’s mighty book Feldspar Minerals 
(1988). This remains one of the greatest mineralogy books ever written 
and is still an extraordinary mine of information. After volume 1 was 
published, Joe, Bill and Ian Parsons settled down to write volume 2, 
on the phase equilibria and natural occurrence of feldspars. By 1993 
Bill and Ian had almost completed the phase-equilibrium chapters, but 
Bill became Director of the CRPG, Ian became Head of the department 
in Edinburgh, and Joe became much involved with the Advanced 
Photon Source at Argonne. Volume 2 was never completed, and by a 
sad and remarkable coincidence, both Bill and Joe passed away in the 
same year.

Bill held various posts during his career, starting with research assist-
antship positions at ETH (1957–1958 and 1960–1962) and Penn State 
(1959–1960), then Lecturer in Geology at the University of Manchester 
(1962–1966), Maître de Conférences associé (1966–1969), and Professeur 
associé at the University of Paris VI (1969–1973) and the University of 
Nancy (1973–1983). He joined the Centre National de la Recherche 
Scientifi que (CNRS) in 1984 as Chargé de recherche at the Centre de 
Recherches Pétrographiques et Géochimiques (CRPG) in Nancy, and 
was promoted to Directeur de recherche in 1986. He served as Director 
of the CRPG from 1991 to 1994. After his retirement in 1997, he con-
tinued working in an emeritus position for 10 years. He was an editor 
of the Journal of Petrology and a consulting editor of the Transactions of 
the Royal Society of Edinburgh. He directed the NATO Advanced Study 
Institute (ASI) on feldspars and feldspathoids in Rennes in 1983 and 
was a member of the organizing committee of the NATO ASI on feld-
spars held in Edinburgh in 1993. 

During his younger days, Bill was a keen mountaineer and skier, despite 
having lost an arm as a teenager falling from a tree. At one time, with 
a group of Edinburgh friends, he held the speed record for climbing 
all the British mountains over 4000 feet (1220 m) without stopping. 
Readers accustomed to greater ranges may fi nd 1200 m insignifi cant, 
but Scottish mountains start at sea level, and the whole enterprise 
involved 136 km of walking and 5000 m of ascent, a considerable 
athletic undertaking.

Bill’s career effortlessly combined fi eld-based petrology with cutting-
edge mineralogy. His best-known early paper (1974), with Chris Willaime, 
was concerned with the orientation of coherent exsolution lamellae in 

alkali feldspars, and this work is one of the earliest applications of the 
electronic computer to a problem in mineral physics. His collaboration 
with Daniel Ohnenstetter started in 1973 when he supervised Daniel’s 
research on ophiolites in Corsica. This was followed by work with 
Daniel’s wife, Maryse, on deformation of the Harris anorthosite and 
related pseudotachylites in Scotland. Work on alkaline ring complexes 
in Cameroon and in the Aïr region of Niger followed. Bill and Daniel 
visited New Caledonia to study the occurence of boninites, fascinating 
volcanic rocks devoid of feldspar. The mineral’s absence was explained 
by the suppression of feldspar nucleation in a water-rich melt under 
rapid cooling conditions. Bill and Ian began to work together in 1977, 
and in 1981 they published a graphical, ternary, two-feldspar thermom-
eter based on thermodynamic relationships that underlie modern com-
puterised versions. Many of their subsequent papers involved TEM work 
on feldspars from the Klokken intrusion in South Greenland, a Rosetta 
Stone for alkali feldspar studies. In 1993 Bill wrote the defi nitive paper 
on ternary feldspar–liquid–vapour relationships, a phase diagram tour 
de force. His last research project, carried out with Mike Toplis, was a 
study of the microtexture of cumulates from the Skaergaard intrusion, 
which they visited in September 2001.

Bill was married to Françoise-Romaine, daughter of the celebrated 
French organist of Saint Eustache in Paris, Joseph Bonnet. Five children 
were born from their marriage: Marie-Claire, Stéphanie, Ian, Lucie and 
Guillaume. Each year, Bill’s family spent their holidays in their cottage 
on the island of Barra, in the Outer Hebrides. Bill was deeply affected 
by the death of his son Ian. Bill died on November 12, 2007, after a 
long illness. 

Daniel Ohnenstetter, CRPG, Nancy 
and Ian Parsons, 

University of Edinburgh

BJØRN BØLVIKEN (1929–2009)
Bjørn Bølviken, formerly division 
director at the Geological Survey of 
Norway (NGU) and Professor II at the 
Norwegian Technical University in 
Trondheim (NTNU), died on January 
19, 2009, at the age of almost 81. Bjørn 
Bølviken played an important role in 
the development of regional and 
applied geochemistry. 

Curiosity was the driving force behind 
Bjørn’s scientifi c career. He was a pio-
neer in establishing medical geology 
in Norway. Looking at his career is 

like studying the history of applied geochemistry. He had an important 
impact on the development of regional geochemical mapping as an aid 
to understanding natural processes driving the distribution of chemical 
elements in the terrestrial environment. Natural lead poisoning, elec-
trochemistry and fractal geometry are some important landmarks along 
that way. Bølviken’s ability to see research possibilities led him into 
quite different fi elds of science, and he established cooperation with 
medical doctors, physicists, statisticians, geographers and botanists. 
That led to a scientifi c production that was both substantial and inno-
vative. Bjørn was an extraordinary lecturer, and he was in demand by 
both the general public and his scientifi c peers. In 2008 the International 
Association of GeoChemistry honoured Bjørn’s scientifi c impact on 
applied geochemistry with the Vernadsky Medal. 

For his students and young scientists, Bjørn was an outstanding mentor 
because of his ability to generate a creative atmosphere. His colleagues 
will never forget the person, his humour, his drive and his enormous 
curiosity in all that is geochemistry. We wish to thank Bjørn for all 
that he has taught us. We feel that with Bjørn’s death an epoch in 
geochemistry ends. Our thoughts are with his family. 

Rolf Tore Ottesen, Tore Volden, 
Amund Rein, Clemens Reimann, NGU  

Bill, a man of Old Caledonia, in New 
Caledonia in 1992
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John W. Delano is a 
Distinguished Teaching 
Professor in the Depart-
ment of Earth and Atmos-
pheric Sciences at the 
University at Albany 
(State University of New 
York). Since earning his 

PhD at Stony Brook University in 1977, his 
research has focused on the composition and 
origin of lunar picritic volcanic glasses, the 
oxidation of the Earth’s upper mantle through 
time, and the bombardment history of the 
Moon. He is currently the associate director of 
the New York Center for Astrobiology (NASA 
Astrobiology Institute program) at Rensselaer 
Polytechnic Institute and four other partici-
pating institutions (Syracuse University, 
University of Arizona, University of North 
Dakota, and University at Albany).

Timothy L. Grove is a 
professor of geology at the 
Massachusetts Institute of 
Technology. His major 
interest is in under-
standing the chemical 
differentiation processes 
that have led to the for-

mation of the crust and mantle of the Earth, 
Moon, Mars, and meteorite parent bodies. He 
and his students do high-pressure, high-tem-
perature melting experiments on lunar basalts 
and glasses to place constraints on the thermal 
history and deep structure of the Moon. His 
interest in the Moon began at Harvard in 1972 
when he and his fellow students were given 
the opportunity to work on lunar samples 
returned by the Apollo and Luna missions.

Michael J. Krawczynski 
is a graduate student in 
the Massachusetts Insti-
tute of Technology and 
Woods Hole Oceano gra-
phic Institute Joint Pro-
gram in Geology and 
Geophysics. His research 

is based on high-pressure experiments used to 
simulate conditions for magma genesis and 
processing in the Earth and Moon. He received 
his bachelor’s degree in geochemistry from 
Brown University in 2005, where his interest 
in planetary differentiation started. His dis-
sertation work focuses on the internal struc-
ture of the Moon and the dynamic processes 
that led to lunar volcanism well after magma-
ocean solidifi cation

Paul G. Lucey is a pro-
fessor at the Hawai‘i 
Institute of Geophysics 
and Planetology at the 
University of Hawai‘i in 
Honolulu. His research 
focuses on the nature and 
origin of the crusts of the 

Moon and planets using the tools of remote 
sensing. Much of his work is in the derivation 
of quantitative geochemical information from 
remote sensing, and he has produced maps of 
lunar mineralogy and chemistry as a result. 
His interest in volatiles on the Moon began by 
making astronomical observations while 
searching for evidence for water-bearing min-
erals at possible sites of comet impacts. This 
interest continues today through participation 
in space missions that investigate the lunar 
poles.

Marc D. Norman is a 
Senior Fellow in the 
Research School of Earth 
Sciences of the Australian 
National University. His 
research interests include 
early planetary differen-
tiation, lunar impact his-

tory, and mantle geochemistry, with a current 
focus on the timing of magma-ocean crystal-
lization on the Moon, the astrophysical setting 
of terrestrial planet formation, the composi-
tions of the crust and mantle of Mars, and the 
Late Heavy Bombardment. A native Tennessean, 
he earned a PhD from Rice University in 1987. 
Recently he served on the steering committee 

for the fi rst Decadal Plan for Australian Space 
Sciences and as chair of the Geological Society 
of Australia’s Specialist Group in Planetary 
Geoscience.

G. Jeffrey Taylor received 
his undergraduate degree 
in physics from Colgate 
University and his PhD in 
geology and geophysics 
from Rice University. He 
is currently a research 
professor in the Hawai‘i 

Institute of Geophysics and Planetology at the 
University of Hawai‘i. Dr. Taylor has done 
extensive work on the mineralogical and 
chemical makeup of lunar samples and mete-
orites, publishing over 160 refereed articles. 
His main interests are in basic planetary sci-
ence and in resource exploration and utiliza-
tion to support the human settlement of space. 
He is a member of the Mars Odyssey 
Gamma-Ray Spectrometer Team and past chair 
of the Lunar Exploration Analysis Group. With 
Linda Martel (Hawai‘i Institute of Geophysics 
and Planetology), he writes and publishes an 
online science magazine, Planetary Science 
Research Discoveries (www.psrd.hawaii.edu).

Mark A. Wieczorek is a 
research scientist at the 
Institut de Physique du 
Globe de Paris, in Paris, 
France. His work is con-
cerned primarily with 
lunar geophysics, the 
analysis of planetary 

gravitational fi elds and topography, and impact 
cratering. He is currently a co-investigator of 
the lunar gravity mapping mission GRAIL, the 
Chandrayaan-1 X-ray Spectrometer, the 
ExoMars Heat Flow and Physical Properties 
Package, and the BepiColumbo Laser 
Altimeter. 

Pre-registration and Housing Deadline:
22 April 2009

To register for the meeting and housing, or for more information, visit

http://www.agu.org/meetings/ja09/
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