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Abstract

Jacques Roger argued that Theories of the Earth contributed to the development of his-
torical sensibilities in natural science. This dissertation establishes the need to positively
reassess a modest form of his “Relevance Thesis.”

Part [ explores the character of Theories of the Earth as a contested textual tradition. A
textual tradition is delineated by internal and external textual criteria rather than defined
as a mentality or metaphysical world-view. As a textual tradition Theories of the Earth
were contingently established with Descartes and the controversies over Burnet and sus-
tained through the generation of Cuvier, rather than being the inexorable expression of
post-Copernican cosmology, of a metaphysical world-view, or of a pre-geological genre
of non-empirical speculation. Theories of the Earth were a contesred textual tradition in
which experts representing diverse technical traditions participated rather than a uni-
fied, conceptually-continuous, intrinsically-coherent research program.

Part II sketches a rough portrait of Theories of the Earth based upon a “reading” of their
visual representations of the globe. Chapter 4 argues that in addition to being of inter-
est in their own right, global illustrations provide a suitable subject for analysis in the
terms of textual traditions. At the same time they serve as a more representative sample
of what Theories of the Earth were about than would a survey of alleged key concepts.
Chaprer 5 provides a systematic reading of the illustrations involved in the establish-
ment of the contested textual tradition. Chapter 6 surveys snapshots of various techni-
cal transformations of the tradition.

Parts [ and II together suggest that the language of biblical idiom fostered the expression
of historical sensibilities in the tradition, although such idiom was never an essential
characteristic of Theories of the Earth. Hexameral idiom facilitated the interpretation
of Earth history as an ordered succession of events (prehuman, sometimes historically-
contingent, not necessarily ancient) on the basis of the coordinated reading of a variety
of kinds of empirical evidence. This supports a modest form of Roger’s Relevance The-
sis, consistent with other studies emphasizing the significance of historical scholarship,
mineralogy, and paleontology for the development of historical sensibilities.

Key words:

Theory of the Earth, Theories of the Earth, early geology, textual tradition, hexamera, hexae-
mera, hexameron, meteorology, rhetoric of science, hermeneutics, popular science, public
sphere, concordism, Genesis, contingence, contingency, creation, providence, history, visual
representation, cosmology.
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Introduction

“The Theory of the Earth was not a negligible accident; neither in the history of the sci-
ences in general, nor in the history of the sciences of the Earth in particular. By impos-
ing the idea of a history of nature, it has extended its own influence well beyond the
history of the sciences.” Jacques Roger

Theories of the Earth ‘proposed models or ‘systems’ for the causal development of the
whole earth, but they were deeply abistorical.... What all these ‘systems’ lacked was any
significant element of the contingency that would have marked a truly geobistorical

Martin J. S. Rudwick

The textual tradition of Theories of the Earth stands in need of
comprehensive reassessment. Part I, “From Cosmology to Geology:
Reassessing Theories of the Earth,” provides an overview of historio-
graphical issues that underlie contrary interpretations past and present.
What is a “Theory of the Earth”? What were Theories of the Earth
abour? What kinds of evidence did their authors regard as most impor-
tant? To what extent were their explanations of the Earth historical in
character?

The textual tradition of Theories of the Earth has always been con-
troversial; many of the terms and definitions needed to pose basic ques-
tions about it remain problematic. For example, historians disagree
markedly over whether particular actors from Steno or Hooke to Hut-
ton or Cuvier were indeed Theorists of the Earth. Much of this dis-
agreement results from the fact that Theories of the Earth are usually
regarded as a protoscientific metaphysical or theological genre of

thought. Chapter 1, “Delineating a Textual Tradition,” shows that con-




ventional perspectives are untenable and lead to paradoxes and contradictions that are
resolved only when Theories of the Earth are regarded as a contested textual tradition. These
arguments for Theories of the Earth are extended with respect to seventeenth-century changes
in cosmology and the early nineteenth-century emergence of historical geology in Chapter 2,
“On the Boundaries of Cosmology,” and Chapter 3, “On the Edge of Geology.”

Moreover, in making the methodological argument that Theories of the Earth should be
understood as a textual tradition rather than in terms of more familiar disciplinary categories,
the three chapters of Part I survey a variety of textual and technical contexts appropriated by
Theories of the Earth, including classical antiquities, historical scholarship, meteorology and
mineralogy. Chapter 1 explains why this preliminary study selectively but not arbitrarily con-
centrates on the convergence with Theories of the Earth of two early-modern textual tradi-
tions: visual illustrations of the Earth in the form of global sections and views; and hexameral
idiom, or the specific words, phrases, language, and conceptual framework of the first chaprer
of Genesis, particularly the third day.

Finally, as the contrasting epigraphs suggest, current historiography is markedly divided
about whether Theories of the Earth were relevant to the development of temporal sensibili-
ties. The three chapters of Part I begin to make the case that it is plausible to positively reas-
sess 2 modest form of Roger’s Relevance Thesis. If Theories of the Earth are recognized as a
contested textual tradition then the agenda of sharply demarcating between Theories of the
Earth and other texts (as in the case of Cuvier) becomes irrelevant, and many of the objections
to a Relevance Thesis dissipate. This argument is extended in Part II by surveying how writers
of Theories of the Earth appropriated hexameral idiom and deployed global illustrations.

Part I1, “Global Visions,” surveys various Theories of the Earth by analyzing their global
sections, global views, and related visual representations. Global illustrations provide a repre-
sentative sample of what Theories of the Earth were about while establishing the contours of a
dialectical tradition of inquiry and debate. The analysis does not begin with observer catego-
ries stipulating the nature of “historical sensibility” nor with a disembodied definition of a
“Theory of the Earth.” Rather, the works themselves are inspected in an effort to constrain
interpretation by actors’ categories—in this case, as they were visually expressed and, as it

turns out, with particular attention to hexameral idiom. The interpretation of global sections
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and views suggests that the development of historical sensibilities was a significant aspect of a
heterogenous tradition.

Chapter 4, “Theories of the Earth and Visual Representations,” explores the precedents
for global sections and views provided by cosmic sections, and notes the pervasive expression
of hexameral themes and idiom in such visual representations. Without ignoring other
equally important early-modern traditions such as historical scholarship and meteorology, one
aspect of biblical interpreration becomes prominent in the analysis of the global sections and
views and is given special attention as a representative topic: rather than trying to discuss the
significance for Theories of the Earth of the book of Genesis as a whole, nor focusing on the
influence of the biblical account of the Deluge, nor even surveying interpretations of the cre-
ation week, or hexameron, in its entirety, Part II pays special attention to the uses to which
Theorists put their interpretations of the third day of creation, according to which the waters
were gathered together and dry land appeared. Contested interpretations of the third day
affected the ways many Theorists developed evidence from other sources and shaped their sen-
sibilities regarding the history of the Earth.

Chapter 5, “Textual Assimilation: The Sacred Theory of Burnet,” focuses on the most
significant Theory of the Earth in the seventeenth century which established a variety of visual
conventions for global sections and views. Controversies over the works of Descartes and
Burner initially constituted the textual tradition, and in relation to some reflections on the
correspondences between visual and verbal rhetoric the conclusion of this chapter contrasts
their epistemic styles for obraining knowledge of the Earth’s past.

Chapter 6, “Technical Naturalization: Portraits of a Dynamic Tradition,” sketches a por-
trait of the transforming tradition on the basis of snapshots of other global sections and views
employed in Theories of the Earth to the early nineteenth century. The emerging picture dis-
plays a panorama of perspectives offered by Theories of the Earth regarding the formation and
history of the Earth.

The Epilogue summarizes the case for a reassessment of the tradition of Theories of the
Earth. Rather than providing the needed reassessment of Theories of the Earth and the devel-
opment of historical sensibilities, the episodes and vignettes analyzed in this study only pro-

vide a point of departure, in part by showing that fundamental questions remain unresolved
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despite the work of careful scholars who have immeasurably enriched our understanding,
albeit with partial and often conflicting views. Although the late Jacques Roger insisted upon

the significance of Theories of the Earth, as in the epigraph translated above, they are usually

dismissed as irrelevant to the development of historical sensibilities about the Earth.! A more
typical assessment is that Theories of the Earth “proposed models or ‘systems’ for the causal
development of the whole earth, but they were deeply ahistorical.... What all these ‘systems’

lacked was any significant element of the contingency that would have marked a truly geohis-

torical narrative.”? Similarly, despite Roger’s further claim thar biblical culture contribured to
the emergence of directionalist sensibilities, the hexameral tradition is usually regarded as

more of a shackle to the development of historical perspectives: “Perhaps the principal obsta-

cle to the growth of cultural history in the 16th century was the hexameral literature.”  Yer
the Theory of the Earth tradition is vast, and conventional generalizations on all sides are haz-
ardous. To remove a few obstacles to an historically-adequate portrayal of the Theory of the
Earth tradition is the chief concern of this essay, where it is argued that Theories of the Earth
significantly shaped the framing and expression of ideas regarding historical contingency in

the Earth’s past.

“Ni dans I'histoire des sciences en général ni dans I'histoire des sciences de la Terre en particulier, la théorie de
la Terre n'a été un accident négligeable. En imposant I'idée d'une histoire de la nature, elle a méme étendu
son influence bien au-dela de T'histoire des sciences.” Jacques Roger, “La théorie de la terre au XVIle siecle.”

Revue d'Histoire des Sciences, 1973, 26: 48.

2 Martin J. S. Rudwick, “Cuvier and Brongniart, William Smith, and the reconstruction of geohistory,” Earth

Sciences History 15 (1996): 27.

3 William B. Ashworth, Jr., “The Sense of the Past in English Scientific Thought of the Early 17th Century:
The Impact of the Historical Revolution” (Ph.D. dissertation, University of Wisconsin-Madison, 1975), 41-
42. 1 cite Ashworth's statement here not to dispute its validity in its narrowly-defined field of reference. but to
illustrate a widespread historiographical sentiment; cf. footnote 132 on page 68.
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rarri FROM COSMOLOGY TO GEOLOGY:
REASSESSING THEORIES OF THE EARTH

The famous portrait of our planert as a single ball, swirling with cloud, taken by
Apollo astronauts on their way to the Moon, is in no way a geological view. It is

too distant, too complete, 100 unified—indeed, too much like the Moon itself. It
is therefore something else....

Scott L. Montgomery, The Moon and the Western Imagination

FIGURE 2. Earthrise from Moon, Apol>l’(-.\ 8. Courtcsyf&;‘\—é;-\}j PL.




CHAPTER 1 Delineating a Textual Tradition

FIGURE 3. Burgess
Shale exposure in the
Walcott quarry, Yoho

National Park, near

Field, British

Columbia, Canada.
Photograph © 1995
by Ansrcw MacRae,
“Burgess Shale Fossils”
(www.geo.ucalgary.cal

-macrae/
Burgess_Shale/),
accessed July 5, 1999,

used with permission.

§ 1. Theories of the Earth and the History of
Nature

In Wonderful Life, at one time the second-favorite book of profes-
sional geologists in the United States, Stephen Jay Gould suggests thar
the unique organisms captured in the Burgess Shale of British Columbia
raise significant questions about the history of nature and the nature of

history. Paleontological research regarding these fossils, Gould writes,
has

confronted our traditional view about progress and predict-
ability in the history of life with the historian’s challenge of
contingency—the “pageant” of evolution as a staggeringly
improbable series of events, sensible enough in retrospect
and subject to rigorous explanation, but utterly unpredict-
able and quite unrepeatable. Wind back the tape of life to
the early days of the Burgess Shale; let it play again from an
identical starting point, and the chance becomes vanishingly
small that anything like human intelligence would grace the

replay.!




§1. Theories of the Earth and the History of Nature

The relationship between nartural order and historical contingency occupying Gould’s atten-
tion throughout Wonderful Life has attracted the scrutiny of many before him—indeed, it was

the chief occupation of a tradition of works published in the seventeenth and eighteenth cen-

. . 9
turies known as Theories of the Earth.”
From Aristotle’s physics to the chaos theory of the late twentieth century, diverse perspec-
tives of order and disorder in nature have been bound up at the conceprual heart of natural

philosophy. Phrases common to historians of science such as “the temporalizing of the Chain

of Being”3 or “from natural history to the history of nature” reflect the intimate relations

berween perspectives of natural order and visions of the past. Theories of the Earth offer a

Stephen Jay Gould, Wonderful Life: The Burgess Shale and the Nature of History (New York: W. W. Norton
and Company, 1989), 14. Wanderful Life was second only to Charles Lyell's Principles of Geology in the survey
of members of the Geological Society of America by D. M. Triplehorn and J. H. Triplehorn, *Geologists
Select the Great Books ongcology," Journal omeZgical Education, 1993, 41: 260-261. Gould’s quoration
precisely describes “contingent” or “contingency” as used in chis study to refer to events which, according to a

iven historical actor, might have turned out otherwise, are not deducible or fully specifiable in advance, may
Ec rare or unusual, but nevertheless become intelligible when considered in retrospect by methods such as his-
torical reconstruction. This definition of “contingent” is analytical racher than an actor’s category, and dis-
places the chance vs. necessity polarity altogether. The word “chance,” although often used by historical
actors and in Wonderful Life synonymously with “contingent,” here will be reserved for phenomena which
were regarded by a given actor as unintelligible due to their apparently random or accidental character. This
nescient verdict is consistent with Aristotle’s usage of #yche in Book 11 of the Physics, although Aristotle defined
chance as the cause of what does not regularly occur and therefore regarded rare or unusual evencs as unintel-
ligible in every case. On the other hand, to affirm the possible intelligibility of rare events and so distinguish
between chance and contingency is not idiosyncratic; rather, it is consistent with a long-standing theological
usage of contingere, about which see Thomas E Torrance, Divine and Contingent Order (Oxford: Oxford Uni-
versity Press, 1981), reprised in Thomas F. Torrance, “Divine and Contingent Order,” in The Sciences and
Theology in the Twentieth Century, ed. A. R. Peacocke (Notre Dame: University of Notre Dame Press, 1981),
81-97. Torrance explores, in patristic theology, how the Incarnation and creario ex nibilo served as two prime
exemplars of rare or even unique but nevertheless intelligible (and therefore contingent) events.

(5]

Relations berween natural order and historical contingency continue to attract attention after Wanderful Lz{?.
In a more recent work offered as a companion piece to Wonderful Life, Gould emphasizes a pattern of life his-
tory driven by random, nondirectional variation; Stephen Jay Gould, Full House: The Spread of Excellence
from Plato to Darwin (New York: Three Rivers Press, 1996). Various attempts to reconstruct the Burgess
Shale fossils and to interpret their significance after Wonderful Life are surveyed in Simon Conway Morris, The
Crucible of Creation: The Burgess Shale and the Rise of Animals (Oxford: Oxford University Press, 1998).
Conway Morris is Professor of Evolutionary Palcobiology at the University of Cambridge and a Fellow of the
Royal Society of London. Besides updating Gould's paleontological reconstructions, Conway Morris disputes
Gould's arguments for a radical disparirty of phyla in the Cambrian period. Conway Morris also claims, in
contrast to Gould, that the significance of contingency for evolutionary development is trivial, given genetic
and ecological constraints which result in predictable trends marked by pervasive convergence. The interplay
of sensibilities regarding the temporal character of natural order, illustrated by Gould's nondirected and histor-
ical perspective and Conway Morris’ directed and developmental or genetic sensibility (cf. Table 2 on page 25),
is now a perennial feature of scientific and cultural discussion; Simon Conway Morris and Stephen Jay Gould,
“Showdown on the Burgess Shale,” Narural History 107 (1998): 48-53. Such debates touching the history of
the Earth rose to prominence in seventeenth- and eighteenth-century Theories of the Earth.

3 Arthur O. Lovejoy, The Greas Chain of Being: A Study of the History of an Idea (Cambridge: Harvard Univer-
sity Press, 193G), ch. 9, “The Temporalizing of the Chain of Being,” 242-287.
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§ 1. Theories of the Earth and the History of Nature

panorama of various temporal sensibilities as they developed in early-modern natural phiioso-
phy. Seventeenth- and eighteenth-century Theorists of the Earth attempred to provide inte-
grated and comprehensive visions of the Earth’s past (and often of its future), incorporating
diverse conceptions of the relations between natural order and historical conrtingency. To do
so they reconciled evidence drawn from diverse intellectual fields into global syntheses or
grand schemes narrating the life of the Earth. In these works, perspectives cof order and disor-
der in the “history of nature” were explicitly developed, and became focr of public disputes
and controversies.

Theorists’ diverse temporal sensibilities reflect the variety and adaprability of the tradi-
tion itself. Consider their diverse occupations—some were natural philosophers, some natu-
ral historians, others antiquarians, lawyers, philosophers, physicians, clergymen, diplomats,
engineers, chemists, mineralogists, or mining officials. Their philosophical inclinations could
be Cartesian, Newtonian, Scholastic, Paracelsian, Stoic, Neoplatonic, Hermetic, Romanticist,
not to mention the eclectics of all stripes in between. Theories of the Earth were not just spec-
imens of “natural theology” or “scriptural geology.” Theologically they ranged from Catholic
to Lutheran to Reformed, rationalist to voluntarist, High Church Anglican to Latitudinarian
to apocalyptic millennarian or dissenting enthusiast, Jesuit to Puritan to Unitarian, theist to
deist to free-thinking materialist. Politically they numbered monarchists and republicans,
radical reformers and social conservatives.

However quaint Theories of the Earth may appear to the modern eye, the tradition was
anything burt obscure in its own day or, indeed, for nearly two centuries. From roughly 1640
to 1840 over two hundred Theorists of the Earth published their works for general readers in
nearly every major country and language of western Europe. Many writers notable for signif-

icant accomplishments in other endeavors participated, including René Descartes (1596—

4 Wolf Lepenies, “De lhistoire naturelle 2 I'histoire de la nature,” Dix-huitiéme siécle, 11 (1979): 175-184; John
Lyon and Phillip R. Sloan, eds., From Natural History to the History of Nature: Readings from Buffon and His
Critics (Notre Dame: University of Notre Dame Press, 1981).
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§1. Theories of the Earth and the History of Nature

1650), Robert Hooke (1635-1702), Edmond Halley (ca. 1656-1743), Gottfried Wilhelm
Leibniz (1646-1716), Carl von Linné (Linnaeus; 1707-1778), Immanuel Kant (1724-
1804), Erasmus Darwin (1731-1802), Jean Baptiste Pierre Antoine de Monet de Lamarck

(1744-1829), and Georges Cuvier (1769—1832).5

On a conceptual level, the only common thread that tied these diverse Theories of the
Earth together was an explicit and general concern with natural order and historical contin-
gency regarding the Earth. Theorists presented different pictures of the Earth’s past and
engaged competing temporal sensibilities. Regardless of the particular ropics investigated,

many ambitious meta-questions were raised:

¢  Are patterns of change on this Earth steady-state, cyclic, or directional and sequential?
e What is the tempo of change?
e How old is the Earth?

¢ To what degree do present configurations of this Earth represent...
1) lawfully-ordained, causally-determined outcomes predictable from indubitable pre-
mises, at least in principle;
2) uniquely contingent structures nonspecifiable by causal analysis but capable of ordered
reconstruction on the basis of empirical and historical invesugation; or
3) the end result of chance events which have left a chaotic heap of ruins?

o What methods of inquiry are best suited to matters of this sort, and of what epistemic
character is the knowledge that results?

e What are the natural significance and epistemic implications of rare or unusual events?
e How might terrestrial changes depend on cosmogony and cosmology?

e What roles do divine and human agency play where history and nature converge? What
are the roles of general and particular providence in the world, and of what relevance are
human actions given a sweeping course of nature?

5 Bio-bibliographic dara illustrating the claims made in the preceding paragraphs may be browsed on the Earzh-
Visions.net website (www.earthvisions.net). EarthVisions.net is an ongoing prosopographical project designed
to facilitate research and communication among interested scholars. To date, two hundred Theorists are
included, most of whose works are found in the History of Science Collections of the University of Okla-
homa or the Rare Books collection of the Linda Hall Library in Kansas City, Missouri. No claims are made
for exhaustive coverage (which aim, in any case, is theoretically incoherent given the problems of a demarca-
tionist agenda as [ argue below; page 200 and following). Additions, corrections, comments, and other con-
tributions to EarthVisions.net are welcomed, and may be submitted online.
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§ 1. Theories of the Earth and the History of Nature

Temporal sensibilities also penetrated other areas of natural philosophy and culture, from
embryology to cosmology to historiography and political theory, and on occasion, Theorists
of the Earth unabashedly explored these areas as well.

The distinguished historian Jacques Roger argued, in what I call his Relevance Thesis,
that Theories of the Earth played a critical role in establishing historical ways of thinking

about nature:

The Theory of the Earth was not a negligible accident; neither in the history of
the sciences in general, nor in the history of the sciences of the Earth in particular.

By imposing the idea of a history of nature, it has even extended its own influence

well beyond the history of the sciences.®

Despite major departures from some of Roger’s historiographical perspectives, the major aim
of the entire present argument is to defend a modest form of Roger’s Relevance Thesis. That
Theories of the Earth were indeed important for the development of historical sensibilities
may seem highly improbable, even outrageous, to modern practitioners of the historical sci-
ences who, when first stumbling upon any one of the various Theories of the Earth, might

regard it as equally strange a relic from the past as a fossil of the Burgess Shale (Figure 4)7

6 “Ni dans I'histoire des sciences en général ni dans ['histoire des sciences de la Terre en particulier, la théorie de

la Terre n'a été un accident négligeable. En imposant I'idée d’unc histoire de la nature, elle a méme étendu
son influence bien au-dela de ?’histoire des sciences.” Jacques Roger, “La théorie de la terre au XVIle siécle.”
Revue d'Histoire des Sciences, 1973, 26: 48. This classic article remains the most influential analysis of Theo-
ries of the Earth to date, although the Relevance Thesis has been vigorously disputed by Martin J. S. Rud-
wick, among others (sce below, page 346).

The first specimen of Anomalocaris, for example, was named the “strange crab” by J. F. Whicreaves in 1892,
who thought it resembled a lobster tail. In 1979 Derek Briggs interpreted it as one limb of a large centipede-
like crustacean. Later, while excavating an intact but unidentified specimen, Harry Whittington unexpect-
edly discovered that Anomalocaris was one of two specialized front limbs, joined to a mouth assembly chat
Charles Walcotr had previously interpreted as the jellyfish-like Peyroia. This extraordinary meter-long preda-
tor is now understood as an arthropod which sported several other spectacular features as well. The story of
Anomalocaris is documented and popularly told, with illustrations, in Gould, Wonderful Life, 194-206, and
Conway Morris, Crucible of Creation, 39-40, 56-59. Beautiful color paintings representing one currently-
accepted reconstruction of Anomalocaris are featured on Conway Morris’ dust—jacﬁct. and in Color Plate 3
(following p. 104). Gould summarizes the difficulties of paleontological interpretation in this case: “All the
pieces hag Enally come together. From four anomalies—a crustacean without a head, a feeding appendage
that didn’ fir, a jellyfish with a hole in the middle, and a squashed sheet that had bounced from one phylum
to another—Whittington and Briggs had reconstructed two separate species of the single genus Anomalocaris”
(Wonderful Life, 201). The anomsﬁcs modern readers encounter upon reading Theories of the Earth render
them subject to as disparate incerpretations as the disassembled remains of Anomalocaris, and they are
bounced from one cognitive phylum or discipline or mentality to another. The task of reconstructing the tra-
dition of Theories of the Earth in the context of its long-vanished surroundings is as diffhicult as reconstructing
the life of Anomalocaris in the Cambrian seas, although it is potentially as relevant to our understanding of the
emergence of the historical sciences as is Anomalocaris to our understanding of Cambrian evolution.
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§1. Theories of the Earth and the History of Nature

FIGURE 4. Anomalocaris canadensis, Burgess Shale,
Walcott quarry, Yoho National Park, Canada
(feeding appendage; cf. footnote 7). Photograph ©
1995 by Andrew MacRae, “Burgess Shale Fossils,”
(www.geo. ucalgary.cal- macrae/Burgess_Shale/)
accessed July 5, 1999, used with permission.

Therefore, to adequately tell the story of
Theories of the Earth and their contribution to the development of historical sensibilities
reveals a tale of historical contingency not unlike Gould’s vision of the development of life.
Only vignettes of that tale are told here, though (to paraphrase Gould) they may confront tra-
ditional views of scientific progress by showing the development of historical thinking in the
natural sciences as a staggeringly improbable series of events, sensible enough in retrospect
and subject to rigorous explanation, but utterly unpredictable and quite unrepeatable. Wind
back the tape of human history to before the early Theories of the Earth, let it play again from

an identical starting point, and the chance might seem vanishingly small that anything like

the historical sensibilities of nineteenth-century natural science would grace the replay.3

8 The clement of contingency in the development of scientific knowledge is minimized in historiographies of
rational reconstruction often favored by pEilosophcrs, practitioners, and disciplinary textbooks. Why Theo-
ries of the Earth from this standpoint appear as an anomalous or accidental episode in the development of sci-
ence is considered below, where rational reconstructionist standpoints are rejected, in the sections entitled
“Hutton and the Whig Interpretation of Geology,” beginning on page 269, and “Lyell and Histories of Scien-
tific Disciplines,” beginning on page 280. On the other hand, since Conway Morris minimizes the element
of contingency in the development of life by emphasizing genetic and ecological constraints thar direct evolu-
tionary pathways alon rougEly predictable lines (cf. footnote 2), my appropriation of Gould’s metaphor may
be misread. Let me add the clarifications that by invoking Gould’s metaphor of the “tape of life” I wish to
imply neither (1) specifically, that Theories of the Earth evolved in a random or entirely unpredictable man-
ner apart from any empirical or natural constraints (and therefore that they should be relegated wholesale to
the domain of sociological analysis); nor (2) generally, that models of natural evolution are immediarely and
unproblematically transferable to the development of human culture (for an incisive historical critique of
such moves see Paul Lawrence Farber, The Temptations of Evolutionary Ethics [Berkeley: University of Califor-
nia Press, 1994]). My point is simple but essential (and related to the definition of contingency in footnote
1); namely, that Theories of the Earth were neither a necessary nor an accidental episode in the development
of science, with the consequence that to understand them requires historical interpretation of contingencics
(“sensible enough in retrospect and subject to rigorous interpretation”) rather than cither rational reconstruc-
tion or wholesale social constructivism.
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§ 1. Theories of the Earth and the History of Nature

Historians of science have touched on the early development of temporal sensibilities in

the natural sciences before the nineteenth century with particular reference to four major

intellectual contexrs:

Cosmology; including the breakdown of the nondirectionalist, eternalistic Aristotelian

cosmos, and the emergence of cyclic or developmental Stoic and Epicurean cosmologies.”

Natural history; including New World discoveries, the temporalization of taxonomic

methods and teleological views such as “the Great Chain of Being,” and a host of causal

or genetic theories of embryonic development and species hybridism or transformism. !°

Humanist scholarship, including classical literary human history, chronology, antiquari-
anism, archaeology, philology. and the seventeenth-century “historical revolution”; fol-

lowed by the eighteenth-century dissemination of German historicism and

romanticism. !

Biblical culture, both popular and learned; including hexameral writings, cosmogonical
aspects of alchemy, literature on providence and providential history, historical interpre-
tations of astrology, and the theological tradition of potentia ordinata and potentia abso-

. . . . . « . . w]2
luta in dialectical tension with “the Great Chain of Being. 12

Throughout this dissertation we will explore each of these interpretative contexts with respect

to Theories of the Earch.

9

The historiography of cosmology, Theories of the Earth, and historical sensibilities is surveyed in Chapter 2.

19 Timothy Lenoir, 7he Srate of Life: Teleology and Mechanics in 1 9th-century German Biology (Dordrechc:

1!

Reidel, 1982); Robert J. Richards, The Meaning of Evolution: The Morphological Construction and Ideological
Reconstruction of Darwins Theory (Chicago: University of Chicago Press, 1992); Paul Lawrence Farber, Find-
ing Order in Nature: The Naturalist ﬁajitian from Linnaeus to E. O. Wilson, Johns Hopkins Introductory
Studies in the History of Science, ed. Mott T. Greene and Sharon Kingsland (Baltimore: Johns Hopkins Uni-
versity Press, 2000); and John D. Barrow and Frank J. Tipler, The Anthropic Cosmological Principle (Oxford:
Clarendon Press, 1986), chapter 2.

Anthony T. Grafton, Defenders of the Text: The Traditions of Scholarship in an Age of Science, 1450-1800
(Cambridge: Harvard University Press, 1991); John D. North, “Chronology and the Age of the World,” in
Cosmology, History, and Theology, ed. Wolfgang Yourgrau and Allen D. Beck (New York: Plenum Press,
1977), 307-333; James Barr, “Why the World was ércatcd in 4004 B.C.: Archbishop Ussher and Biblical
Chronology,” Bulletin of the John Rylands University Library G7 (1985): 575-608; Anthony T. Grafton and
Noel M. Swerdlow, “Technical Chronology and Astrological History in Varro, Censorinus and Others," Clas-
sical Quarterly 35 (1985): 454—465; and Donald J. Wilcox, The Measure of Times Past: Pre-Newtonian Chro-
nologies and the Rbetoric of Relative Time (Chicago: University of Chicago Press, 1987); William B. Ashworth,
Jr.. “The Sense of the Past in English Scientific Thought of the Early 17th Century: The Impact of the His-
torical Revolurtion” (Ph.D. dissertation, University of Wisconsin-Madison, 1975).

Arthur O. Lovejoy, The Grear Chain of Being: A Study of the History of an Idea (Cambridge: Harvard Univer-
sity Press, 1936) as corrected and supplemented by Francis Oakley, Omnipotence, Covenant, and Order: An
Excursion in the History of Ideas from Abelard 1o Leibniz (Ithaca: Cornell Universicy Press, 1984); William .
Courtenay, Covenant and Causality in Medseval Thoughe: Studies in Philosophy, Theology, and Economic Prac-
tice (Lonc{on: Variorum, 1984); William J. Courtenay, Capacity and Volition: A History of the Distinction of
Absolute and Ordained Power, Quodliber: Ricerche e strumenti di filosofia medievale, no. 8 (Bergamo: Pier-
luigi Lubrina, 1990); Margaret J. Osler, Divine Will and the Mechanical Philosophy: Gassendi and Descartes on
Contingency and Necessity in the Created World (Cambridge: Cambridge University Press, 1994).
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§1. Theories of the Earth and the History of Nature

However, these fou