
When I was fi rst exposed to thermodynamics as 
an undergraduate, I felt like the kid who opened 
the balloon to see how it works: I wasn’t left with 
much. It seemed like smoke and mirrors. Why 
would anyone envision such an intangible and 
non-intuitive way to understand chemical reac-
tions? And, who came up with this 
approach in the fi rst place?

I’ve since learned to appreciate, 
even delight in, the elegance of 
thermodynamics. We all have 
J. Willard Gibbs to thank. 
Nowadays, his name is almost uni-
versally recognized by scientists 
and engineers. Even the fi rst letter 
of his surname is forever memorial-
ized as the symbol for Gibbs free 
energy (the U.S. National Bureau of 
Standards uses F rather than G, but 
the latter is recommended by the 
International Union of Pure and 
Applied Chemistry). His visage even graces a U.S. 
postage stamp, a rare honor for a scientist. During 
his lifetime, though, Gibbs’s genius mostly went 
unacknowledged, especially in his native America.

Gibbs was educated at Yale University, and in 1863 
received the fi rst PhD in engineering awarded in 
the United States. After spending a year each in 
Paris, Berlin, and Heidelberg, he returned to Yale 
as Professor of Mathematical Physics, a position 
that initially carried no salary. In 1880 Johns 
Hopkins University offered Gibbs a faculty posi-
tion paying $3000. Yale countered with a $2000 
salary, which proved to be enough to retain him.

Several years before he started getting a regular 
paycheck, Gibbs wrote a series of papers that were 
eventually published together in a monograph 
entitled On the Equilibrium of Heterogeneous 
Substances. In hindsight, this work is viewed as 
one of the greatest scientifi c achievements of the 
nineteenth century, and it has garnered Gibbs the 
title of founder of chemical thermodynamics. 
Despite publication of this book, some time 
elapsed before the signifi cance of Gibbs’s work 
was recognized, because its mathematical rigor 
made it diffi cult reading for experimental chem-
ists, who could most readily use its approach. A 
few leading European chemists noticed, notably 
James Clerk Maxwell, Wilhelm Ostwald, and 
Henry Louis le Chatelier, but Gibbs’s revolu-
tionary contribution was not widely appreciated 
until two decades after his death, with the 1923 
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publication of Lewis and Randall’s classic chem-
istry text, Thermodynamics and the Free Energy of 
Chemical Substances.

Gibbs’ thermodynamics fi rst found application 
in physics, then chemistry, and later engineering. 
Its utility in geology had to wait until enough 
data on the thermodynamic properties of com-
positionally complex minerals, melts, and fl uids 

became available. The phase equi-
libria experiments of Norman 
Bowen, carried out between 1912 
and 1956, constituted an impor-
tant part of that data set. Bowen 
was educated in both geology and 
chemistry, and he surely was 
familiar with Gibbs’s work. 
Surprisingly, though, in leafi ng 
through Bowen’s The Evolution of 
the Igneous Rocks (1928), I could 
fi nd no mention of Gibbs or even 
of any thermodynamic functions. 
Victor Goldschmidt’s Geochemistry, 
published posthumously in 1956, 

explains the chemical affi nities of elements for 
oxide, silicate, sulfi de, and metal phases in terms 
of their free energies of formation, but again 
Gibbs’s name is nowhere to be found. The fi rst 
textbooks that really showed mineralogists, 
petrologists, and geochemists how to apply ther-
modynamic principles were authored by Robert 
Garrels in 1960 (Mineral Equilibria at Low 
Temperatures and Pressures) and by Raymond Kern 
and Alain Weisbrod in 1964 (Thermodynamique 
de Base pour Minéralogistes, Pétrographes et 
Géologues). After a slow start, Gibbs’s concepts 
have become indispensable parts of our science.

I’ve heard it said that the sincerest form of fl attery 
for scientists is to have their contributions become 
so ingrained that they need no reference. Gibbs 
should truly be fl attered. I looked through my 
extensive collection of modern mineralogy, 
petrology, and geochemistry texts, and not a 
single one references his published work. Any 
reference to him (if there is one at all) only 
acknowledges his derivation of the phase rule, 
although our community did christen a mineral 
(gibbsite) in his honor. Thermodynamics is man-
ifestly one of those areas where we stand on the 
shoulders of a giant. Thanks, Dr. Gibbs, on behalf 
of geoscientists everywhere.

Hap McSween, University of Tennessee 
(mcsween@ukt.edu)

* Hap McSween was the principal editor in charge 
of this issue.

Hap McSween

Thermodynamics is 
manifestly one of 

those areas where we 
stand on the 

shoulders of a giant. 
Thanks Dr. Gibbs, 

on behalf of 
geoscientists 
everywhere.

ELEMENTS OCTOBER 2010275

EDITORIAL

PRINCIPAL EDITORS
DAVID J. VAUGHAN, The University of 

Manchester, UK (david.vaughan@
manchester.ac.uk)

HARRY Y. (Hap) McSWEEN, University of 
Tennessee, USA (mcsween@utk.edu)

JAMES I. DREVER, University of Wyoming, USA 
(drever@uwy.edu)

ADVISORY BOARD 2010
JOHN BRODHOLT, University College London, UK
NORBERT CLAUER, CNRS/UdS, Université de 

Strasbourg, France
WILL P. GATES, SmecTech Research 

Consulting, Australia
GEORGE E. HARLOW, American Museum 

of Natural History, USA
JANUSZ JANECZEK, University of Silesia, Poland
HANS KEPPLER, Bayerisches Geoinstitut, 

Germany 
DAVID R. LENTZ, University of New Brunswick, 

Canada 
ANHUAI LU, Peking University, China 
ROBERT W. LUTH, University of Alberta, Canada
DAVID W. MOGK, Montana State University, USA
TAKASHI MURAKAMI, University of Tokyo, Japan 
ROBERTA OBERTI, CNR Istituto di Geoscienze 

e Georisorse, Pavia, Italy
TERRY PLANK, Lamont-Doherty Earth 

Observatory, USA
XAVIER QUEROL, Spanish Research Council, Spain
MAURO ROSI, University of Pisa, Italy
BARBARA SHERWOOD LOLLAR, University of 

Toronto, Canada
TORSTEN VENNEMANN, Université de 

Lausanne, Switzerland
OLIVIER VIDAL, Université J. Fourier, France
MEENAKSHI WADHWA, Arizona State 

University, USA
BERNARD WOOD, University of Oxford, UK
JON WOODHEAD, University of Melbourne, 

Australia

EXECUTIVE COMMITTEE
LIANE BENNING, European Association 

of Geochemistry
PETER C. BURNS, Mineralogical Association 

of Canada 
GIUSEPPE CRUCIANI, Società Italiana di 

Mineralogia e Petrologia 
BARBARA L. DUTROW, Mineralogical 

Society of America, Chair
W. CRAWFORD ELLIOTT, The Clay Minerals Society
RODNEY C. EWING, Founder
JEFFREY N. GROSSMAN, The Meteoritical Society
GUY LIBOUREL, Société Française 

de Minéralogie et de Cristallographie
MAREK MICHALIK, Mineralogical Society 

of Poland
MANUEL PRIETO, Sociedad Española 

de Mineralogía 
CLEMENS REIMANN, International Association 

of GeoChemistry
URS SCHALTEGGER, Swiss Society of 

Mineralogy and Petrology 
CLIFFORD R. STANLEY, Association 

of Applied Geochemists
NEIL C. STURCHIO, Geochemical Society
PETER TRELOAR, Mineralogical 

Society  of Great Britain and Ireland
FRIEDHELM VON BLANCKENBURG,  

Deutsche Mineralogische Gesellschaft
MICHAEL WIEDENBECK, International 

Association of Geoanalysts

MANAGING EDITOR
PIERRETTE TREMBLAY, tremblpi@ete.inrs.ca

EDITORIAL OFFICE 

490, rue de la Couronne 
Québec (Québec) G1K 9A9 Canada
Tel.: 418-654-2606
Fax: 418-653-0777

Layout: POULIOT GUAY GRAPHISTES
Copy editor: THOMAS CLARK
Proofreaders: THOMAS CLARK 

and DOLORES DURANT
Printer: SOLISCO

The publishers assume no responsibility for 
any statement of fact or opinion expressed 
in the published material. The appearance of 
advertising in this magazine does not constitute 
endorsement or approval of the quality or value 
of the products or of claims made for them.

www.elementsmagazine.org




