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of a 4.55 billion year old planet, but the paradigm of an
immensely old Earth was not intuitive. It was only
through the development of Earth’s history and chronology, beginning in the 18th century, that the science of
geology became fully enriched. The discovery of Earth’s
history therefore represents a profound shift in our
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endeavors to establish “geohistory” and “geochronology”
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led to a realization that “nature has a history of its own”

Case 3

(1Rudwick, 2005).
As we enter the newest geologic Epoch, the Anthropocene,
these two histories, Earth’s and humanity’s, have become
more intertwined, to the point that our continued
coexistence depends upon a deeper understanding of
Earth’s past, present, and future.
This exhibit will explore how the chronology of the Earth was established, with a
focus on six themes that gradually led to the consensus view that the Earth is
roughly 4.55 billion years of age. This age is so vast that Earth’s history seems to
stretch back in time by an almost inconceivable amount, but crucially, intellectual
developments since the 18th century have revealed that Earth’s age is both finite
and can be retrodicted. Although geologic investigations prior to this time
contained elements of the temporal, or at least an idea of a sequence of events
(e.g., this happened, then that happened), geology was largely ahistorical before
the 18th century, with no overarching framework that placed such events in the
context of a long-lived, prehuman Earth.
Martin Rudwick, Bursting the Limits of Time (Chicago: University of Chicago Press, 2005)
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4.55 BILLION
YEARS
Establishing the chronology
of the Earth in six themes

E

Case 1

Case 3

Case 5

Religious chronologies

History in the layers of the Earth

Earth’s chronology from “geotheory”

Although “religion” and “science” are typically considered
opposing and unrelated pursuits of knowledge by modern
scientists, the distinctions between the two were less clear
in 18th century Europe. The more flexible boundaries
among different branches of knowledge led to interesting
intersections in which the geologic work of European savants
was informed, either explicitly or implicitly, by religious
themes. Religious or theological context stimulated debates
about whether the Earth represented a deistic eternal
machine held in an infinite state of dynamic equilibrium,
that is, ahistorical, or was finite, directional, and contingent;
that is, historical.

The layers of the Earth have long been recognized as providing a temporal
sequence of events, with broad classifications of “Primary” (igneous)
and “Secondary” (sedimentary) hinting at a generic age progression. But
crucially, prior to the beginning of the 19th century, this temporal sequence
provided no insight into the chronology, or related history of the rocks.
The landmark research into the layers of rock in the Paris Basin and their
associated fossil assemblages by Georges Cuvier and Alexandre Brongniart
(published in several forms but displayed here in Recherches sur les Ossemens
Fossiles de Quadrupedes, 1812) fundamentally altered the study of Earth’s
layers into one that was “doubly enriched”: both to correlate geologic
units across a broad region, but also to provide a history of the different
environments, or previous worlds, that the Paris Basin represented.

The search for an all-encompassing “theory of the Earth” (or “geotheory”)
that could unite disparate natural observations was a much pursued (and
sometimes much maligned) sub-discipline of the Earth sciences throughout
the time period covered by this exhibit. An intriguing offshoot of various
geotheories were the attempts to calculate absolute chronologies from first
principles, or assumptions and calculations based on an understanding of
universally applicable physical processes. Collectively, these estimates
seemed, both then and now, unsatisfactory as absolute chronometers as they
were based upon conjecture and assumption, rather than direct observation
and measurement. New discoveries of the 20th century were required before
true measurement-based estimates of the age of the Earth could be made.

Detail from Thomas Burnet's
Sacred Theory of the Earth

ach theme presents representative and
important texts in a key sub-field of geology

that expanded our understanding of Earth time by
bringing an element of the historical to the science.
In some cases, the progression of texts tracks the
changing sentiments of the sub-discipline as it
responded to and incorporated the lessons of the
burgeoning field of geohistory; in others, the texts
demonstrate the establishment of new fields of
study within geology that further illuminated

Case 6

Case 2

Case 4

Fossils and the record of previous worlds

Maps and cross-sections: correlations across space and time

By the end of the 18th century, fossils were well established as the remains of
formerly living creatures. However, their full significance, as both archival
evidence of past environments and as diagnostic tools for describing the
relative age of the rocks in which they were found, was only just coming into
view. Prior to the 18th century, savants considered fossils along with minerals
as objects of “natural history”; or related to taxonomy and classification.
For the modern Earth scientist interested in the delineation of geologic time,
the fossil record serves a crucial means for dividing and classifying different
Eons, or slices of Earth’s history. In this sense, fossils are markers of the
environments of past worlds and have a historical context.

Just as Cuvier and Brongniart were enriching the study of Earth’s layers in a
specific region (the Paris Basin), other geologists were using the fossil record
to correlate distinct rock units across entire countries. The work of William
Smith (Strata of England and Wales, 1815) is the example par excellence of this
new ability to tie rock units together with a common history as revealed by
their fossil assemblages (beautifully shown in Smith’s
map by common colors), and, even more importantly,
to infer the contiguous nature of these rocks from
isolated outcrops by their fossils alone.

Georges Cuvier, Recherches
sur les Ossemens Fossiles de
Quadrupedes, 1812

Radioactivity and the science of Geochronology

Earth’s history.

Clare Patterson, Age of
Meteorites and the Earth, 1956
William Buckland, Geology
and Mineralogy considered
with reference to Natural
Theology, 1836

At a still higher level of organization, the exhibit can be divided into
two overarching themes: the first (cases 1-4) shows how geologists
arrived at the realization that the Earth was in fact very old,
the second (cases 5-6) shows how geologists, in collaboration with
physicists, placed an absolute age on this longevity.

Background detail: William Smith,
Strata of England and Wales, 1815

The year 1905 featured the publication of the very first radiometric age. Once
the power of radioactive elements for constructing chronologies was revealed,
the promise of measuring the true age of the Earth was within sight. The
centerpiece of the case is the study by Clare Patterson in 1956 that marked
the Earth as 4.55 billion years old; an age that has stood ever since. Research
on the earliest phases of Earth history continues today, and the case features
imagery of instrumentation in the Department of Geology that is used to
conduct geochronologic research.

Georges Cuvier, Recherches
sur les Ossemens Fossiles de
Quadrupedes, 1812

Image of zircon provided by Dr. George
Gehrels (University of Arizona).
See Wilde, Valley, Peck, and Graham,
Evidence from Detrital Zircons
for the Existence of Continental
Crust and Oceans on the
Earth 4.4 Gyr Ago, 2001
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isolated outcrops by their fossils alone.
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At a still higher level of organization, the exhibit can be divided into
two overarching themes: the first (cases 1-4) shows how geologists
arrived at the realization that the Earth was in fact very old,
the second (cases 5-6) shows how geologists, in collaboration with
physicists, placed an absolute age on this longevity.

Background detail: William Smith,
Strata of England and Wales, 1815

The year 1905 featured the publication of the very first radiometric age. Once
the power of radioactive elements for constructing chronologies was revealed,
the promise of measuring the true age of the Earth was within sight. The
centerpiece of the case is the study by Clare Patterson in 1956 that marked
the Earth as 4.55 billion years old; an age that has stood ever since. Research
on the earliest phases of Earth history continues today, and the case features
imagery of instrumentation in the Department of Geology that is used to
conduct geochronologic research.
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Image of zircon provided by Dr. George
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See Wilde, Valley, Peck, and Graham,
Evidence from Detrital Zircons
for the Existence of Continental
Crust and Oceans on the
Earth 4.4 Gyr Ago, 2001
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roughly 4.55 billion years of age. This age is so vast that Earth’s history seems to
stretch back in time by an almost inconceivable amount, but crucially, intellectual
developments since the 18th century have revealed that Earth’s age is both finite
and can be retrodicted. Although geologic investigations prior to this time
contained elements of the temporal, or at least an idea of a sequence of events
(e.g., this happened, then that happened), geology was largely ahistorical before
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