
MSA CentenniAl Review PAPeR

Heirs of the revolution: X-ray diffraction and the birth of the  
Mineralogical Society of America

PeteR J. HeAney1,*

1Department of Geosciences, Penn State University, University Park, Pennsylvania 16802, U.S.A.

AbStRACt

The founding of the Mineralogical Society of America (MSA) in 1919 
followed so closely on the heels of the discovery of X‑ray diffraction 
(XRD) in 1912 that one might hypothesize a causal link. Was MSA born 
out of this scientific revolution? The formation of our Society convention‑
ally is attributed to the desire for a professional journal and the need to 
emerge from the shadow of the Geological Society of America, but these 
issues were not new in 1919. This review argues that MSA’s birth can 
be understood by an exploration of two historical strains: (1) Although 

modern notions of atomism traditionally are associated with the emergence of the kinetic theory of 
gases in the late 19th century, mineralogists had invoked ordered atomic spheres as the fundamental 
metaphor for crystalline structures over a century earlier, leading directly to W.L. Bragg’s discovery 
of the atomic design in halite; and (2) in contrast to the broader chemistry community, mineralogists 
were uniquely poised to embrace X‑ray diffraction and the revolution in crystallography that attended 
it. This revelation gave rise to a sense of distinct identity.

An examination of MSA’s early records unambiguously reveals that U.S. mineralogists were 
closely attuned to the crystallographic insurgency as it took place across the Atlantic. In particular, 
Edgar T. Wherry, one of the organizers of the American Mineralogist and of the Society, actively dis‑
seminated information about the new discoveries to his colleagues in the United States. Other founders 
of MSA similarly championed the transformative character of the new crystallography, thereby war‑
ranting the establishment of a specialized professional society. The continuing force of the revolution 
is revealed in a counter‑reaction a century later, as mineralogists have renewed their focus on phases at 
the boundary between crystals and glasses, leading to reconsiderations of the meaning of crystallinity.
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intRoduCtion

The six founders of the Mineralogical Society of America 
were born into a world without atoms (Fig. 1). In December 
1919, when MSA held its first meeting, they ranged in age 
from 34 (Edgar T. Wherry) to 53 (Alexander H. Phillips). Thus, 
they all had received their scientific training in the classical 
19th‑century sub‑disciplines of mineralogy: Geometric Crys‑
tallography; Physical and Chemical Properties of Minerals; 
Mineral Classification; and Descriptive Mineralogy. During the 
1890s, when most of the founders were working toward their 
graduate degrees, the ultimate structure of crystalline materials 
was highly controversial, and most mineralogy textbooks of the 
time adopted a wait‑and‑see agnosticism concerning the physical 
reality of atoms.

Emblematic of the shift of U.S. mineralogy away from Euro‑
pean dominance, half the founders received formal instruction in 

Europe and half learned their mineralogy domestically. Edward 
H. Kraus, the first president and principal architect of MSA, stud‑
ied for his Ph.D. with Paul Groth in Munich from 1899 to 1901, 
eventually assuming a mineralogy professorship at the University 
of Michigan (Hunt 1955). Frank R. Van Horn pursued a Ph.D. 
at the University of Heidelberg with Victor Goldschmidt1 from 
1893 to 1897 and then became a professor at the Case School of 
Applied Science (Kraus 1934). The Canadian Thomas L. Walker 
received his Ph.D. in 1896 from the mineralogist Ferdinand 
Zirkel at the University of Leipzig, and he then crossed paths 
with Van Horn as a postdoctoral associate with Goldschmidt in 
Heidelberg (Parsons 1943).

The three remaining MSA founders were schooled primar‑
ily in the United States. Alexander Phillips, born in next‑door 
Lawrenceville, New Jersey, was a Princetonian from his un‑
dergraduate A.B. to his graduate Sc.D. degree to his 49 years 
of college instruction at his alma mater (Buddington 1937). 
Herbert Whitlock, curator at the American Museum of Natural 
History, studied with the famed mineralogist Alfred Moses at 
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