The ubiquity of crystallinity
Geologists commonly speak of igneous and metamorphic rocks as “crystalline rocks”, in contrast to sedimentary rocks and certainly in contrast to soils. However, nearly all naturally occurring materials are crystalline.
The three images below illustrate that point. Image A shows crystals of kaolinite from a Georgia kaolin, a deposit
of white clay so fine-grained that people eat it without being disturbed by any gritty feeling. Image B shows
crystals in slate, a rock that fractures so smoothly that it was used for chalkboards in classrooms. Image C
shows crystals in the soil from the Piedmont of Georgia, in the very fine-grained soil material that most of us
would dismiss as “dirt”. These examples illustrate that the fine-grained Earth materials that we might dismiss
as non-crystalline are in fact quite crystalline, if only at a very fine scale.

A. TEM image of kaolinite in the Upper Paleocene Huber Formation in the Avant Mine near Deepstep, Georgia. From
Lowe, R.A., 1991, Microtextural and mineralogic differences of Georgia’s kaolins and the search for Ostwald ripening:
Univ. of Georgia M.S. thesis. B: Framboid of pyrite amidst platey clay minerals in the Rockmart Slate of northwest Georgia.
From Renner, J.F, 1989, Clay mineralogy of the Rockmart Slate: Univ. of Georgia M.S. thesis. C: Crystals of halloysite
(long dark features) and goethite (g) in the lower C horizon of saprolite developed on the Athens Gneiss at the State
Botanical Gardens of Georgia near Athens, Georgia. From Melear, N.D., 1990, Clay minerals and ferruginous minerals
formed during weathering of granitic rocks of the Georgia Piedmont: Univ. of Georgia M.S. thesis.

Geologists (and chemists and physicists) also commonly refer to some materials as “amorphous” and thus
imply that such materials lack crystallinity. However, one should realize that our attempts to recognize crystallinity rely on our recognition of interaction of X-rays or electrons with volumes of atoms large enough to diffract
X-rays or electrons at scales within our range of detection. Smaller volumes may be crystalline (i.e., their
atoms may be ordered), but our inability to detect a response to that order may lead us to label such materials
as “amorphous”.
To summarize: All Earth materials are crystalline, regardless of their geologic character and probably
regardless of our ability to detect their crystallinity.
This page makes two points commonly emphasized by the late Prof. Vernon J. Hurst of the Department of Geology
of the University of Georgia, and the illustrations above are from theses by three of his many graduate students.

