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Abstract
Charles Darwin analogized the diversification of species to a Tree of Life.
This metaphor aligns precisely with the taxonomic system that Linnaeus
developed a century earlier to classify living species, because an underlying
mechanism—natural selection—has driven the evolution of new organisms
over vast timescales. On the other hand, the efforts of Linnaeus to extend his
“universal” organizing system to minerals has been regarded as an epistemological misfire that was properly abandoned by the late nineteenth century.
The mineral taxonomies proposed in the wake of Linnaeus can be distinguished by their focus on external character (Werner), crystallography (Haüy), or chemistry (Berzelius).
This article appraises the competition among these systems and posits that the chemistry-based Berzelian
taxonomy, as embedded within the widely adopted system of James Dwight Dana, ultimately triumphed
because it reflects Earth’s episodic but persistent progression with respect to chemical differentiation. In
this context, the pioneering work of Hazen et al. (2008) in mineral evolution reveals that even the temporal
character of the phylogenetic Tree of Life is rooted within a Danan framework for ordering minerals.
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Introduction
In an essay dedicated to the evolutionary biologist Ernst Mayr,
Stephen Jay Gould (2000) expresses his indignation at the sheer
luckiness of Carolus Linnaeus (1707–1778; Fig. 1). We recognize
Linnaeus (1735) as the first to propose a classification system for
living species that offers both philosophical coherence and observational harmony with the natural world. The irony of Linnaeus’s
triumph, Gould argues, is that the Swedish naturalist accepted the
Old Testament as literal truth, and by modern standards, he would
be deemed a strict Biblical Creationist. Linnaean taxonomy, on the
other hand, succeeds only through the actuality of organic evolution operating over millions of years—a concept that Linnaeus
would have considered heretical.
A Linnaean classification of species is structured upon a tree
of logic, and serial divergence is its driving methodological tenet.
At every juncture in the taxonomic tree, we ask a question, and the
answer to that question sorts a species among two or more categories. Does the animal have a spinal cord (phylum Chordata) or not
(phylum Achordata)? Does the mammal give birth to living young
(subclass Holotheria), or does it lay eggs (subclass Prototheria, as
represented by the platypus)? The lineage of modern humans follows a long series of such taxonomic forks. The trunk of the human
tree is a domain that consists of the eukaryotes. Branching off of
this trunk are four kingdoms—protists, fungi, plants, and animals.
Humans follow the Animalia stem, which is further subdivided
to encompass our phylum (Chordata), our class (Mammalia), our
order (Primata), our family (Hominidae), our genus (Homo), and,
finally, our species (Homo sapiens).
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Linnaeus believed that he had cracked the Divine code, and
in autobiographical musings, he proclaimed, “No one has been
a greater Botanist or Zoologist… [No one] has more completely
changed a whole science and initiated a new epoch (Blunt 2001).”
In his zeal, he did not stop with living entities. Linnaeus applied
his organizing system not only to the kingdoms of animals and
plants but to stones as well—his Regnum Lapideum. In doing so,
Gould (2000) argues, Linnaeus “clearly over-reached,” because
“the logic that correctly followed the causes of order in the organic
world... could not be extended to cover inorganic objects not built
and interrelated by ties of genealogical continuity and evolutionary transformation.”
Although brilliantly insightful in many respects, Gould’s essay
perpetuates two common misunderstandings of the mineral world,
and it thereby wrongly diminishes the interconnected and dynamic
character of our Earth’s mineralogy. The first is a misconception
that modern mineral classification eschews a Linnaean structure,
when for a century and a half mineralogists actually have employed
a Linnaean tree to organize the mineral kingdom. The second is
the implication that a Tree of Minerals is atemporal—without an
intrinsic chronology. Although the Trees of Life and of Minerals
exhibit important distinctions, Hazen’s insights on mineral evolution (Hazen et al. 2008; Hazen 2010) reveal some significant
similarities. Namely, the taxonomic tree for minerals embodies
time through the temporal intensification of chemical diversity.

The Tree of Life
In Hindu and Buddhist philosophies, the Tree of Life symbolizes many things—the bond between Earth (represented by the tree
root) and Heaven (the tree’s canopy); the immortality that arises
from repetitive cycles of death (the loss of leaves) and rebirth (the
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