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The Shape and Meaning
of Earth History

Martin J. S. Rudwick

Archbishop James Ussher, a scholarly Irishman of the seventeenth
century, has become unjustly famous as the supposed author of the
cleim that the creation of the world could be dated to the year 4004
B.C. More than two centuries later, when the classic histories of science
and religion were being written in terms of warlike conflicts, similar
claims were still being made by some culturally conservative groups
in Western societies. Today, routine estimates of the earth’s antiquity
in terms of several billion years, made by geologists on the basis of
radioactivity in rocks, contrast strikingly with the assertions of the
small but vocal group of creationists, who retain something like Ussh-
er’s calculation in their body of alternative knowledge. It is not sur-
prising, therefore, that this piece of history is still commonly seen as
a story of continuous conflict between Christianity and science, in
which Christians—with the exception of the so-called fundamental-
ists—have compromised their traditional beliefs in the face of the
triumphant march of scientific knowledge. .

This kind of scientific triumphalism is long overdue for critical
reappraisal. Its claims to serious attention have been thoroughly de-
molished in other areas of the history of science, but it survives as
an anomaly in the historical treatment of the relation of science to
religious belief.? This may be because the historians’ own attitudes
are conditioned by the immature age at which religious beliefs and
practices are abandoned by many, though not all, intellectuals in
modern Western societies. This common experience may explain why
many historians of science seem incapable of giving the religious
beliefs of past cultures the same intelligent and empathic respect that
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they now routinely accord to even the strangest scientific beliefs of
the past. Traditional interpretations in terms of conflict and compro-
mise do more, however, than fail to treat religious beliefs seriously.
These well-worn categories also encourage the reification of science
and religion into contrasting bundles of abstract propositions. The
crucial third term, society, is either ignored® or else invoked in the
most naive form, the contents of religion and science being attributed
to two similarly polarized social groups, namely religious believers
and scientists.

In contrast with such simplistic treatments I suggest that specific
episodes of conflict should be regarded as stories about the interaction
of rival cosmologies—using that term, as I shall throughout this essay,
in its anthropological sense.! In other words, they are episodes in
which people on both sides appealed to some aspect of nature, such
as the origin and history of the earth, in order to support and justify
their attempts to propagate their own view of the meaning of personal
and social life and of the conduct appropriate to that life, whether
that meaning was formulated in religious terms or not. In historical
studies there should be no place for sweeping generalizations that
contrast the progressive outlook of scientists with the reactionary
attitudes of Christians. We must expect to find that scientists of vary-
ing degrees of originality and competence and Christians of varying
degrees of insight and orthodoxy were prominent on both sides of
many controversies. Furthermore, there is the obvious fact that one
and the same individual has frequently been both Christian and sci-
entist (a term I use for convenience, although it is highly anachronistic
before the mid-nineteenth century).

In the history of controversies about the age of the earth, few
modern scholarly studies of particular episodes take the religious
dimension seriously and at the same time give full attention to the
social uses to which rival viewpoints were put. What I shall do in
this brief essay, therefore, is simply to sketch the main outlines of
the changing interpretations of earth history since the Middle Ages
and to suggest how rival religious and social meanings have been
expressed through those interpretations. In particular, I shall argue
that the quantitative figures that have been given at various times for
the age of the earth are far less significant than the qualitative patterns
that have been discerned in, or attributed to, the whole history of the
earth, of life, and of mankind (see fig. 12.1). I shall first summarize
the tradition of biblical chronology that formed the temporal com-
ponent of the geocentric picture of the cosmos. Second, I shall describe
the new enterprise that was termed the “theory of the earth” and its
relation to the rise of critical methods in biblical interpretation. And
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third, I shall outline the way that a new science of geology, with
deliberately limited cognitive goals, pushed attributions of cosmolog-
ical meanings out of the scientific study of the earth and relegated
them to the social and cognitive margins of science.

THE GEOCENTRIC COSMOS

The spatial aspect of the picture of the cosmos culturally dominant
around the end of the Middle Ages in the West is comparatively
familiar. The universe was conceived as a bounded system, with the
earth lying immobile at the center of an ascending hierarchy of cease-
lessly revolving celestial spheres. The abode of mankind was central
in position, but furthest from the divine presence and least in glory.
This image embodied and expressed a cosmology that related man-
kind both to the environment and to the transcendence of God. It
also reflected, and justified as natural, an analogous social order of
stable hierarchical equilibrium. The temporal pattern that would have
matched this spatial structure was one of merely cyclic change, with-
out truly historical development. Up to a point this image of cyclic
change was indeed incorporated into the personal and social life of
Christendom, as for example in the public celebration of the cycle of
the church’s year. But a concept of merely cyclic change could all too
easily be extrapolated into an image of a cosmos that was eternal,
self-maintaining, and—above all-—uncreated. This eternalism, which,
like the accepted spatial picture, derived principally from Aristotle,
was therefore suspect to those who saw themselves as the guardians
of the order of nature and society. Conversely, an eternalistic picture
of the cosmos was a valuable resource in the hands of any critics of
that social order, the more so if the spatial bounds of the conventional
cosmos were dissolved into boundless infinity.

Those who sought to maintain the stable order of society, as jus-
tified by the order of nature, therefore united a limited acknowledg-
ment of cyclic change with an affirmation of the finite spatial limits
of the cosmos and the underlying directional pattern of its history.
In this image of world history the cosmos was bounded as much
temporally as spatially: it had a clear beginning in Creation, and God’s
action would bring it to an equally decisive End. It was also structured
as much temporally as spatially within these limits (see fig. 1A). It
had a unique midpoint in the events surrounding the life of Christ,
which divided the old relationship or covenant between mankind and
God from the new. On either side of that divide, the particularities
of patriarchs and prophets, apostles and saints, were framed by past
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and future events of global significance, namely the Flood and the
Parousia (or Second Coming of Christ). Beyond that frame lay only
the swift prelude of the Creation, Paradise, and the Fall in the past,
and the expected culmination of the final Judgment and (more con-
troversially) the Millennium in the future. This whole temporal struc-
ture imbued the past, present, and future of the cosmos with human
meaning; it attributed order to the often chaotic flux of human lives
and gave social action a transcendent context and justification.

This picture of earth history was derived, of course, principally
from the Bible, the diverse components of which were interpreted in
terms of an underlying unity of narrative history. Spiritual methods
of interpretation, such as allegory and typology, were built on a sub-
strate of literal historical meaning. The narrative story discerned in
the Bible was not simply a religious way of looking at the history of
the world. For most members of Western societies it was the history
of the world, at least in outline. Other secular events, above all the
life of society and its constituent persons, received meaning by being
seen in their appropriate place within the narrative structure. The
brief narratives recorded in the opening passages of Genesis, the first
book of the Bible, posed few problems of credibility. It seemed plau-
sible to regard human history as virtually coextensive with earth his-
tory, and that with cosmic history; without mankind the earth and
the cosmos would have seemed to lack meaning and purpose. The
closely integrated Creation of cosmos, earth, and life, the swift se-
quence of Paradise and the Fall, and the great global action of the
Flood together formed an intelligible prelude to the main historical
narrative of redemption embodied in the Bible. As Sir Thomas Browne
put it, “time we may comprehend; ‘tis but five days older than our-
selves” (Religio Medici, 1635).

CHRONICLES OF THE WORLD

The construction of a single narrative story of cosmic history received
new impetus during the period of the Renaissance and Reformation.
Improved methods of textual scholarship were used to eliminate ap-
parent discrepancies within the Bible itself. The interest of humanist
scholars in the texts and monuments of classical antiquity, later broad-
ened to include those of other ancient civilizations, provided a new
wealth of historical information that needed to be integrated into the
biblical narrative. A tradition of scholarly chronology grew up, in
which that narrative was given quantitative precision by the dating
of its events. The scattered calendrical information in the Bible was
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collated and compared with, for example, astronomical calculations
on historically recorded eclipses and conjunctions. The resultant out-
line of datable history was then enriched by fitting into it whatever
was known about the history of the world from nonbiblical sources.
The result of this scholarly activity was the production of an outline
of world history that had pretensions to being universal and was no
longer confined to biblical sources; an example of this genre is J. J.
Scaliger's De Emendatione Temporum (1583). At first there was little to
suggest any marked deviation from traditional estimates of the scale
of cosmic history, even back to the Creation. All reliable calculations,
despite minor differences of scholarly opinion, could be plotted with-
out strain within a few thousand years.” Ussher’s famous figure of
4004 B.C., which he did not originate, was only one of many rival
scholarly estimates of this kind; it has become the best known—in
the English-speaking world—only through its adoption in the mar-
ginal notes of some editions of the seventeenth-century King James
translation of the Bible.

This scholarly consensus was disturbed, however, by ancient rec-
ords of Egyptian dynasties that implied a higher antiquity; and these
were followed in the seventeenth century by reports of alleged records
of Chinese civilization that pushed the history of mankind still further
back in time. Moreover, problems of another kind emerged in the
wake of European exploration of other continents. It became increas-
ingly difficult to integrate what was becoming known about the dis-
tribution of exotic animals and plants—and, above all, of human
beings—into the brief narrative framework of the Bible. It was not
clear, for example, how the descendants of Noah and of the animal
inmates of the ark could have had time to repopulate all the scattered
continents after the Flood. Such problems gave rise to an extensive
scholarly literature in the sixteenth and seventeenth centuries.’ Its
significance lies in the fact that these problems were used as resources
for either the defense or the criticism of the established view of a
temporally finite world. The consensus among scholars held that doc-
umented human history could not be carried back in any civilization
more than a few thousand years; texts that implied a higher antiquity
were regarded as either legendary or fraudulent. Those who claimed
on the contrary that such documents were reliable used them to attack
the authenticity of the biblical narrative in the interests of alternative,
and generally anti-Christian, interpretations of the world. In other
words, speculations about a vast antiquity for mankind, about the
possible existence of human beings before Adam, and about the in-
adequacy of the ark as an explanation of organic distribution were
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never just enlightened and disinterested scholarly inquiries. The
were put forward to support specific cosmologies, as were ﬂrm BSM
literalistic interpretations to which they were oEumummd.

It would be wholly anachronistic to contrast the opinions of schol-
arly chronologists with those of contemporary scientists. Natural phi-
_o.momrmam\ as the latter generally called themselves, also SO%SQ
within the taken-for-granted assumptions of their mOmmmmmm For ex-
ample, even the recognition of fossils as organic remains Swm highl
problematical; the most obviously organic fossils were precisel %Omw
that could most readily be attributed to a single large-scale M<m:ﬁ 7
d;m most appropriate recorded event was of course the Flood E.m
historicity of which seemed to be confirmed by analogous mwoi\g in
other ancient literatures. For example, the Danish scholar Niels Sten-
sen (1638-1686), better known as Steno, interpreted the rock structure
.0m Tuscany in Italy in terms of a temporal sequence of events; but rm
inferred that the fossil-bearing strata must have been &ﬂuoﬂﬁma\ durin
the Flood, and he thought they could not be much older than EM
monuments of the ancient Etruscan civilization that he could see in
the same region. Around the same time Robert Hooke (1635-1703) in
England argued likewise for the organic origin of many fossils, but
he assumed that they represented organisms that would have Wmm:
almost contemporary with early mankind. When, in a famous phrase
he suggested that it might be possible to “raise a chronology out 0m
them,” he meant that fossils might be used to supplement the coins

and other artifacts used by antiquarians, thus amplifying the chro-
:Qom%m of human history by charting the parallel history of the animate
Mﬂow_&.‘ W%ﬂmmd?-nngg naturalists such as Steno and Hooke

visa . . o

EmonmMm %M MmMMH.:%\ if at all, the possibility of a long prehuman
. It is easy in retrospect to pour scorn on the traditi

in biblical scholarship and the related work of Smgg%mﬂmwﬁnnﬂamw MMMMW
m:ﬁ Hooke. But its literalism was a simple consequence of the pre-
critical approach to biblical texts, and there was little nonbiblical MS-
dence that threw any serious doubt on the short time scale that it
?o.ﬁo%&. Chronologists were not responsible for establishing the
,Umrm.m in a short cosmic history; their work merely codified and lent
an air of precision to an already-taken-for-granted view of the natural
world. What is most significant about that view is not its short time-
scale _u% modern standards, but rather its almost unexamined as-
sumption ».Tmﬁ the history of the cosmos must be virtually coextensive
with n.rm history of mankind—indeed, the history of civilized literate
mankind. In this way the culturally dominant Christian cosmology,
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although in principle centered on God, was in practice centered Bwnm
on mankind. The history of the earth was seen only as the stage for
the drama of human history, the drama of the creation, fall, and
redemption of a unique set of rational beings.

NEW MODELS OF EARTH HISTORY

Within the traditional temporal image of the cosmos, the origin .om z._mm
earth could only be regarded as an integral aspect of the ommm:oz o
the cosmos as a whole. What was religiously important m.voﬁ ﬂrwﬂ
primal creation was the assertion, or alternatively the denial, .Emﬂ it
had indeed been the work of a transcendent Creator. The origin of
the earth could not become an object of inquiry on any other level
until the earth could be seen as a part of wr.m cosmos that was not
wholly unique. But even the slow acceptance in the mm<2.;mm55 Mm:-
tury of Copernicus’s heliostatic system om. ».rm cosmos did not have
that effect, since it merely altered the position wm the mm&.ﬂ within a
bounded cosmos similar in structure to the m.m:.__m.n geostatic system.
A far more radical alternative, however, had continued a msvﬁmnmmm
existence from earlier centuries. This was the ::mmw o.m a cosmos with-
out center or boundaries, a cosmos that was infinite, mﬂm.q:mr wbm
possibly evert uncreated. Giordano Bruno Gmwmlumoov ﬂmmnn_uma suc
a cosmos in the late sixteenth century, and in a._m. .Ba-mm,\m:ﬁmm:ﬁr
century René Descartes (1596-1650) tried to Hmrmg_:.mﬁ .ﬂrmﬂ m:m_um%ﬁ
image. In view of the recent condemnation of Om.Emo. s <<o~._.o the
French philosopher felt obliged to keep a “low profile” in relation ﬁm
Catholic authority and its localized secular power, and so he @mﬂw
his speculations in an ambiguously hypothetical style. .H: w::nmw.sw
Philosophiae (1644) he sketched a possible model of a universe of in-
definite limits, within which the earth, and ﬁmnrﬂum n.o::zmmm m:«:_mﬁ
bodies, could have had their own origins m.ba histories. He n:»::mm
a possible physical history of this rﬁuﬂrmﬁﬁm_ earth, suggesting %M.ﬁ-
ural explanations of its origin and of its main mc.nmmnm mm.mr.b.mm. is
account, which left aside the question of the E:.E.; creation om the
cosmos, was quite compatible with the _um.mmm. earth .r_mﬂonv\ mw:nro:ma
both by tradition and by most of the nonbiblical mSQm:n.m. F this way
Descartes effectively detached earth history from cosmic history Qmm
fig. 1B). Following this new model, .: UmnmEm.@Omm:u_.m to no:nmEM
that the history embodied in the biblical narrative, i?nr all agree
had been written primarily for the salvation of mankind, referred to
terrestrial events directly relevant to mankind and not to the cosmos
as a whole.
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The implications of Descartes’s model were first articulated by
Thomas Burnet (ca. 1635-1715), a Cartesian scholar living in England,
which was much freer from intellectual restrictions than absolutist
Catholic states. In his Sacred Theory of the Earth (1680-1689) Burnet
tried explicitly to discover the “true” interpretation of the biblical
records of the great physical events of earth history by drawing on
the explanatory principles of Cartesian natural philosophy. He was
not reconciling Scripture with natural knowledge, for he saw no con-
flict there; rather, he was using natural knowledge to amplify and
illuminate the biblical narrative, which he restated in physical terms
(see fig. 1B). The present irregular and “imperfect” state of the earth
was framed in the past by the Flood and in the future by the “Con-
flagration” (or burning of the whole earth) that was widely expected
to bring the present order to an end.’ Beyond those twin catastrophes
were the matching “perfections” of Paradise and the Millennium,
which in turn were bracketed by the Creation and the final End. The
whole symmetrical scheme lay under the sovereignty of Christ as the
“alpha and omega” of history, a traditional attribution that now re-
ferred only to the earth, not to the cosmos. Burnet conceived the brief
and finite history of the earth as being flanked by vast “oceans” of
past and future cosmic time. But in asserting the finitude of the earth
he explicitly refuted the unnamed eternalists who claimed that the
earth and mankind had not been created by the divine will at all.

A PROLIFERATION OF THEORIES

Burnet’s work was the prototype of a new kind of writing that became
known as the “theory of the earth.”! This proved to be a highly
flexible conceptual resource, in the sense that grand speculative theo-
rizing about the shape of earth history could be, and was, used to
support and justify highly diverse cosmologies. In the later seven-
teenth century, theories of the earth proliferated in great variety,
particularly in England, where Burnet's Cartesianism was soon re-
placed by various aspects of the newer N ewtonian natural philosophy.
For example, in A New Theory of the Earth (1696) the Newtonian William
Whiston (1667-1752) used comets to give what he claimed were better
explanations of the great physical events of earth history. Above all,
the older idea that the earth had decayed from an original perfection
gave way to a new emphasis on the way that the harmonious equi-
librium of the present earth had been derived from original chaos.!
Of all such theories, perhaps the most influential was that of John
Woodward (1667-1728), who made use of his substantial firsthand
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knowledge of strata and fossils. In his Essay towards a Natural History
of the Earth (1695) Woodward claimed that the whole sequence of strata
had settled in order of specific gravity out of a chaotic global mixture
at the time of the Flood. He thought this would explain the tendency
for specific fossils to be embedded in particular strata. This example
makes clear the way in which, in this kind of speculation, physical
interpretations of events such as the Flood generally diverged far from
any literal interpretation of the biblical narratives, even before the
impact of critical methods of biblical interpretation began to be felt.
The basic historicity of the narratives was not necessarily questioned;
but it was assumed that behind the conventional or “vulgar” inter-
pretation lay a true or “philosophical” interpretation, which could be
discovered by the light of the latest natural philosophy. This attitude
was characteristic, for example, of the latitudinarian churchmen in
England, who sought to make Christian beliefs acceptable to the en-
lightened intellects of their age.

It is easy to see how this conception of a privileged interpretation,
dependent on scholarly or philosophical knowledge, could lead to a
total inversion of the traditional task of biblical interpretation. Tra-
ditionally, nonbiblical sources, whether natural or historical, had
received their true meaning by being fitted into the unitary narra-
tive of the Bible. This relationship now began to be reversed: the
biblical narrative, it was now claimed, received its true meaning by
being fitted, on the authority of self-styled experts, into a frame-
work of nonbiblical knowledge. In this way the cognitive plausibility
and religious meaning of the biblical narrative could only be main-
tained in a form that was constrained increasingly by nonbiblical
considerations.

The same inverted relationship could equally well be used, how-
ever, to promote radically anti-Christian cosmologies. If the biblical
narrative were to be interpreted in the light of nonbiblical resources,
it could be claimed that it had no validity whatever, except as a record
of the superstitions of an unenlightened primitive people. This was
the strategy characteristically adopted by the early Enlightenment
philosophes in France. They generally used the theory of the earth as
a means with which to attack Christian orthodoxy and the secular
cultural power that it still wielded in many of the Catholic states. For
example, Voltaire (1694-1778), in order to remove any evidential foot-
hold for the historicity of the Flood, went so far as to deny the natural
emplacement of fossils altogether. He failed to win support for that
view, however, since anyone who had observed fossils in strata could

see at once that it was untenable. Later theorists in this tradition
therefore focused their attention on denying the validity of the sup-
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posed evidence for the Flood, claiming, for example, that it had been
merely local or that, if universal, it had mysteriously failed to leave
any traces and therefore could be ignored for all scientific purposes
$Jo§ma line of argument with similar cosmological goals 5<o_<mm.
reviving the older eternalistic model of the cosmos and applying it to
the earth. The earth, it was claimed, had always been and would
m_.émv\m be under the dominion of the same purely natural laws. Its
EmﬂQ stretched indefinitely or even infinitely into past and ?m:wm
w:& involved no unique and unexplained events such as the Flood:
indeed, earth history was “without vestige of a beginning Ezrocm
prospect of an end.” That famous phrase appeared in memm\Iczo:\m
Theory of the Earth (1795), but the sentiment had often been foreshad-
owed earlier, particularly in continental Europe, in such works as the
Baron d’Holbach’s Systéme de la nature (1770). Writers such as Holbach
and Hutton generalized the present relative stability of the earth into
a permanent feature of the terrestrial system, past and future. This
was often given meaning in deistic terms by being attributed to a
wise and providential design directed toward the permanent well-
wm_:m. of mankind. Most significantly, the virtual eternalism of such
Mrmozmm <<Wm mxﬁmmam&\ often explicitly, to the history of mankind—
or example, in George Toulmin’s The Antiquity and ]
World (1780). Mankind could thus be Qm:ﬁm%mm ﬂzﬁmmﬂmsaéhwh %Wmmww
fore not subject to any of the traditional moral and social constraints. 2
HTWmm theories were far from anticipating modern geology Qmmﬁmm
their casual references——for example, in Jean-Baptiste hmBmwQA\w Hy-
drogéologie (1802)—to “millions of centuries” for the history of ﬂ%m
earth. Such vast spans of time were invoked primarily as an essential

component of eternalistic theories that had clear and generally overt
cosmological goals.

PREHUMAN EARTH HISTORY

mesgg_m\ however, the bulk of empirical studies of the earth was
taking a different direction. Such studies were not necessarily inte-
mwmwma into any high-level theory of the earth. Rather, they were often
directed toward more mundane and practical goals, such as the dis-
covery of mineral resources. In such work the implausibility of Wood-
ward’s explanation of the strata soon became clear, but his emphasis
on the strata as a temporal sequence was retained and enlarged. It
v.mnmﬂm commonplace among eighteenth-century naturalists to dis-
tinguish the most ancient, or “Primary,” rocks, having no fossils, from
the regular sequences of “Secondary” fossil-bearing strata; Emmm were
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the earth Protogaea (1749), which had originally been intended as a
prelude to a conventional human history of his patron’s territories,
provided a useful model for interpretations of earth history that
stressed natural causes but were not eternalistic.’® Thus the French
naturalist Georges Louis Leclerc, Comte de Buffon (1707-1788), aban-
doned the virtual eternalism of his earlier theorizing and worked out

a directional model based on analogical experiments with cooling

globes. This led him to date the successive “epochs of nature,” past
and future, with an impressive air of precision; in his Epoques de la
nature (1778) he gave a total of about a hundred thousand years.
Although Buffon’s work could seem like a secular parody of the
Creation narrative, other naturalists sought to harness recent €mpir-
ical results to the cause of defending the plausibility of the traditional
Christian viewpoint. For example, the Swiss naturalist Jean-André
Deluc (1727-1817) conceded the vast time-scale of prehuman earth
history; and, even though he regarded it as peripheral to the main
issues of religious concern, he absorbed it into the biblical narrative
at least to his own satisfaction. He criticized eternalistic theorists like
Hutton, above all for implicitly denying the biblical account of the
origin and early history of mankind. In Lettres physiques et morales
(1779) he focused his attention on the detailed evidence of “natural
chronometers” derived from the observable rates of natural processes,
believing these indicated that an exceptional physical disturbance—
which he identified with the biblical Flood—had affected many areas
of Europe only a few thousand years ago, turning seafloors into land
areas. In effect, Deluc believed that in the study of the earth the issues
of concern to Christians could be narrowed down to those affecting
the creation and history of mankind. Within that narrowed limit, the
tradition of biblical chronology remained in his opinion valid; outside
it, for the epochs before the Flood and before mankind, a more sym-
bolic interpretation of Genesis was quite acceptable (see fig. 1C). This
was no simplistic compromise between Christianity and science;
rather, Deluc, in seeking to defend traditional Christian beliefs from
the skeptical attacks of openly antireligious philosophes, was trying to
define just what areas of natural philosophy were of legitimate con-
cern in maintaining those beliefs as valid guides to the meaning and
conduct of life.

The inference that earth history as a whole had been inconceivably
lengthy, even if human beings were relative newcomers to the scene,
was not very widespread outside the small circles of naturalists en-
gaged in this kind of study. Such conclusions certainly remained
suspect among some conservative religious groups in Western soci-
eties; but this was at least partly because high estimates of the earth’s
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antiquity were tainted by their long association e.ﬁﬁr mﬁwﬂbmzmsn cos-
mologies. Some social groups, however, found it .ﬁo.mm_Em to accept
the idea of a high antiquity for the earth without rejecting the religious
authority of the biblical writings. This was due mwo,.\m all to the emer-
gence of the new critical school of biblical scholarship nm.:ﬁmamn.w in the
German cultural area. Unlike much earlier work of biblical .Q:.E_.ma\
this was not necessarily directed toward rationalistic or m:;.:mrm_og
goals. Its conclusions could indeed be used to argue Hma.:nﬁ:\w_% that
the Bible was now more worthless than ever. But alternatively it noc_m
be claimed that the new critical perspective gave even the “legendary
parts of the Bible their truly religious Bm.wma.dm.. HrmM could boi.vm
regarded as a precious record of early religious insights into the amﬂm.ﬂos
between mankind, the created world, and God. In any case, since
the new methods treated the biblical texts as the ﬁno&snﬂm. of diverse
periods and cultures, the early chapters of Ombm.mwm\ bearing a close
relation to physical and historical events for which there was non-
biblical evidence, became a natural early focus of debate, as for ex-
ample in J. G. Eichhorn’s Die Urgeschichte (1779)." ] .
But even if the new biblical criticism was not used in the service
of antireligious cosmologies, it altered profoundly the .Qm&ao:m_ con-
cerns of theories of the earth, because the search for physical mSamH.Em
that would confirm, or undermine, the more or less literal meaning
of the opening biblical narratives became irrelevant from this per-
spective. The Flood could be taken to have been a ﬁ:nm_%. _Onw_. event,
and the narrative of Creation could be regarded as a prescientific story
designed primarily to express in religious terms E.m creaturehood of
the natural world and mankind. Above all, the time scale of earth
history became religiously irrelevant. For those who mwmbﬂ.o:mm the
traditional precritical approach to the biblical texts, and f:r it the
idea of a total earth history of only a few thousand years, it H.:mn_m no
difference to religious belief and practice whether Sm:ﬁm_._m.ﬁm esti-
mated that history in tens of thousands or hundreds o.m :E:o:m of
years. The only religious problem was now that ﬁ.vm finding some
human meaning in those vast spans of prehuman history.

THE NEW SCIENCE OF GEOLOGY

Toward the end of the eighteenth century many naturalists engaged
in the study of the earth tried to dissociate themselves TO.B the use
of their work by rival cosmological interests. In the three main cultural
areas of Europe, the preferred terms for the study of the earth became
Geognosie, géographie physique, and (somewhat later) geology. Such
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terms marked a firm rejection of large-scale theorizing and a new
emphasis on the value of cumulative observation, at a time when the
economic value of mineral surveying was becoming apparent. The
new empiricist rhetoric was therefore not socially neutral. It expressed
an attempt to establish the study of the earth as a practical pursuit
that would be free of cultural pressures from either side: from the
traditional concerns of biblical chronologists and from the secularizing
concerns of eternalistic theorists. Empiricism was justified at the time
on the grounds that earlier theories of the earth had signally failed
to lead to any clear progress in knowledge. But after the revolution
in France in the late eighteenth century it was strongly reinforced by
widespread political suspicion of the naturalistic speculations of the
philosophes and their antireligious cosmological goals.'®
The new science of geology therefore emerged in the early nine-
teenth century as a strongly bounded field of knowledge, conspicuous
for what it did not contain. Geologists (as they may now at last be
called without anachronism) excluded as unscientific almost all that
had previously made the earth rich in cosmological meaning: the
origin of the earth, its ultimate fate, and, above all, the origin and
early history of mankind (see fig. 1D). Within its self-imposed fron-
tiers, however, geology developed its cognitive heartland with great
practical success. Local sequences of strata were classified in terms
of a programmatically global sequence of Systems (Carboniferous,
Silurian, etc.), which were accepted as the records of a sequence of
corresponding Periods of literally immeasurable length. Deluc’s
unique, recent diluvial event was generalized into a notion that such
catastrophes had been a repeated feature of the earth’s history; and
this was used by the French zoologist Georges Cuvier (1769-1832)
and others to account for the apparently abrupt changes in fossil
animals and plants between adjacent sets of strata. Far from bringing
the supernatural into geology, this so-called catastrophism turned
even the puzzling Flood or Deluge into one of a series of natural
events, as can be seen, for example, in Léonce Elie de Beaumont's
Sur les révolutions du globe (1829-1830). Geology, with its carefully
maintained cosmological neutrality, was prized as a science in which
Christians of all denominations, together with freethinkers and those
who were later termed agnostics, could Cooperate amicably. At least
in Europe, if not in America, those geologists who regarded them-
selves as Christians generally accepted the new biblical criticism and
therefore felt the age of the earth to be irrelevant to their religious
beliefs. The more sensitive issue of the origin of mankind—and, by
implication, the nature of human beings as creatures in God’s image—
was effectively excluded by the newly drawn boundaries of geology.
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It should be added, however, that this did not seem at %m. time to
be avoiding the issue, because human umBmm:.m were nn:m?n:o:m_%
absent from even the geologically recent diluvial &mvwm:m.

In the early nineteenth century, wrmwmmoﬂ\ geologists ovm:m.a up
with increasing self-assurance an astonishing drama o.m vanished
worlds that had been inhabited by strange, extinct organisms. They
set this drama within an assumed time-scale that dwarfed even Em
whole history of civilization (see fig. 1D). In popularized form this
new drama of earth history was eagerly absorbed by many among
the wider public. But not all were prepared to accept on trust what
ran so strongly counter to both tradition and common sense.

MOSAIC GEOLOGY

In conscious opposition to the self-styled philosophical (i.e., m.nmm::@nv
geologists, a so-called scriptural or Mosaic .mmo_om< emerged, in which
the cognitive validity of the biblical narrative was reasserted in terms
inherited from the biblical chronology of the sixteenth and seven-
teenth centuries. Mosaic geology was so called because its proponents
retained the precritical view that Genesis and the rest of the .?58-
teuch had been written under divine inspiration by Moses FBmm:.
It flourished more in the English-speaking world, En_r&:m. .ﬁrm
United States, than in continental Europe, probably because Q.Enm_
methods of interpretation were accepted earlier and more s:&w_%
among intellectual Christians on the Oosaz.mdﬁ. Zomm.ﬂn geologies
ranged from work by erudite, though precritical, biblical m.nro_mam
down to the most unsophisticated popularizations, from theories sup-
ported by at least some empirical fieldwork Q.oib to books by EOmm
who had never studied a rock or a fossil at first hand. What united
all these writers was the conviction that Genesis, if rightly 58%%89
embodied an authoritative narrative account of the origin and history
of the earth and mankind. But the contrast that they frequently ex-
pressed between the “fanciful” theories of the geologists and their
own “commonsense” conclusions shows that more was m:<o._<m.m than
simple religious or social conservatism. The geologists’ .mSEE.m as-
sertions about earth history were indeed derived from increasingly
esoteric inferences that the ordinary person could no longer m.o=0<<
easily. Mosaic geology was, therefore, in part a cultural reaction to
the social and cognitive exclusion of all but mm:-mﬁﬁ.mm experts from
an area of speculation that, in the heyday of theories of the earth,
had been open to all.
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The scientific geologists claimed to regard Mosaic geology as mar-
ginal to science and worthy only of derision. But in fact they took
very seriously its threat to the cognitive and social status of their own
enterprise. This is shown particularly by their reaction to any work
from within their own social circle that transgressed the tacit bound-
aries of the science. Early in the century, for example, Cuvier's ex-
tension of Deluc’s arguments for the historicity of a recent Flood event
was widely criticized on just these grounds. Cuvier argued for the
low antiquity of civilization—and, by implication, of mankind—by
comparing the records of all ancient civilizations, Although he was
probably no orthodox Christian, and although he used the biblical
records with all the scholarly impartiality of the German biblical critics,
his excursion into chronology seemed to others to imperil the cos-
mological neutrality of geology." This was particularly the case be-
cause, when imported into the English-speaking world in Robert
Jameson’s edition of the Theory of the Earth (1813), Cuvier's work was
used openly to reassert the literal authority of the Bible. Cuvier’s
English follower William Buckland (1784-1856) met with a similar
critical response, when he argued in Reliquiae Diluvianae (1823) for the
historicity of a recent, though nonmiraculous, Flood event, basing his
case in large part on a detailed study of a supposedly antediluvial
hyena den. Such episodes seem, however, to reflect highly specific
social circumstances. Buckland’s diluvialism, for example, was evoked
by a local situation at Oxford, in which he felt he had to defend the
new science of geology from the old charge that such speculations
encouraged religious skepticism. Once that social threat receded, he
quietly dropped his claim that geology gave evidence of a universal
Flood event, and later became one of the first geologists to support
Louis Agassiz’s (1807-1873) theory of a recent Ice Age as a better
explanation of the puzzling diluvial phenomena.?

The famous remark by the British geologist Charles Lyell (1797—
1875) that he was determined to “free the science from Moses” there-
fore needs to be interpreted in its proper context. Other geologists,
whether Christians or freethinkers, agreed with Lyell that the cog-
nitive boundaries of geology needed to be maintained in order to
exclude Mosaic geology and its practitioners. They also agreed that
scientific geologists such as Buckland, who—for whatever reason—
transgressed those boundaries, did the science a disservice. But this
exercise in boundary maintenance reflected a conflict not between
science and religion but between one social group and another. The
geologists were struggling for a cultural place in the sun, for greater
social recognition of their cultural authority, in competition with older
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elites. In the early nineteenth century they && not represent mbﬂﬂm-
ligious interests but rather those of a pragmatic m:&:nm _umﬁimm.: Ao~
eral Christians, whom even Lyell accepted as “enlightened saints,
and a varied assortment of freethinkers; both groups valued geology
especially for its potential practical utility.

SCIENTIFIC NATURALISM

Within the cognitive boundaries of early-nineteenth-century mm.o_omve
one cosmological gloss won widespread acceptance because it was
not socially divisive. This related not to Dm:m.mwm but to :mgqm_.wrm-
ology. Geology, or more particularly the m:&.%m_m om extinct Onmmb_maw
preserved as fossils, gave a new temporal 952.55: to the sense o
divine design in the world. The traditional static concept .om Qmm_m.:
was dramatically enlarged by the understanding that divine provi-
dence had underlain equally all the successive phases of earth history,
even before the existence of mankind, a view mx@nmmmwa\ for mxmBE.m\
in Buckland’s Bridgewater treatise on Geology a:m Mineralogy Oo:.miw
ered with Reference to Natural Theology (1836). In ﬁr_m.s\m% cosmologica
meaning could be attributed to the vast ﬁam?:.zma ?m_..oQ that mmo_wmw
had opened up. Rather than being socially divisive, this perspective,
because it was so broad, acted as a social 85.9: ,Um.:zm.m: no:m_ncdm
religious groups.”' It was acceptable to a deistically En_.::.m& mmoyomnmw
like Lyell, with his uniformitarian or virtually m.ﬁmw,:m:wcn m._.moQ 0
earth history, as well as to a quite explicitly nrdmﬂms.mmowom_mﬁ such
as Adam Sedgwick. And any geologist privately En:.:mn_ to a more
materialistic viewpoint, like the young Q:mzm..m UE..«S: Smoolummmv\
could simply omit the rhetoric of design, leaving his geology unim-
paired in the eyes of others. .

A second cosmological interpretation of geology was, ros\mﬁb
more debatable and had more divisive implications. The m@:mB_ belief
among geologists that the earth had cooled gradually in Em course
of its history seemed at first to be an m&m@cm.ﬁm explanation of an
observed directional change in the character of its faunas and mogm.
This could readily be assimilated within the new sense of a dynamic
providential design. In the middle decades of the century, ros\m,.\mb
evidence began to emerge that could be Emam. to support the view
that the history of life had been not only directional but progressive,
moving from “lower” to “higher” forms wzamﬁm:.mm::% of environ-
mental change.” Indeed, it was possible for geologists such as Agassiz
and Richard Owen (1804-1892) to attribute .%6.8 the progressive
unfolding of an overarching divine design, by which the living world
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had slowly been prepared for its culmination in the creation of man-
kind. But this kind of progressionist interpretation could be radically
transformed into a strictly naturalistic image of earth history. This
possibility first became apparent in the Vestiges of the Natural History
of Creation (1844) by the Scottish writer Robert Chambers (1802-187 1),
notwithstanding his substantial use of providentialist arguments.
Chambers used the nebular hypothesis of Pierre Simon Laplace (1749~
1827), in a new context of progressionist geology and evolutionary
biology, to provide a naturalistic explanation of the origin of the earth
and the progressive evolution of life toward mankind. It is significant
that such reinterpretations of geology (and biology) in terms of the
cosmology of scientific naturalism first arose among generalists like
Chambers, outside the social circle of the geological specialists; for of
course any such theory transgressed the cognitive boundaries that
had been defined by that circle. Because such theories could not
simply be ignored—Chambers’s work was extremely popular among
the general public—they forced open the tacit boundaries of the sci-
ence and obliged geologists to respond to them in kind. If those with
an ax to grind in the interests of scientific naturalism claimed that the
latest geological discoveries supported that cosmology, then those
concerned to defend a Christian cosmology were obliged to show
how the same evidence could be interpreted differently, and to do so
on the same popular level; Hugh Miller’s Footprints of the Creator (1847)
exemplifies such an effort.

In the middle decades of the nineteenth century, therefore, the
frontiers of geology were reopened, as it were, at both ends of the
time scale (see fig. 1D). The question of the origin of the earth was
forced back into scientific discourse, though it is significant that this
opening was first exploited not by geologists themselves but by phys-
icists such as William Thomson, later Lord Kelvin (1824-1907). At the
other end of their temporal territory, geologists at last accepted the
evidence that human beings must have coexisted with extinct mam-
mals in a geologically recent (but humanly remote) period, because
stone implements were found with those animals’ bones in circum-
stances that could no longer be doubted. These discoveries opened
up a new conceptual space of prehistory, between the relatively well-
established history of civilized literate mankind and the strictly geo-
logical history of prehuman periods (see fig. 1D). The question of the
origin and antiquity of mankind could thus no longer be tacitly cor-
doned off from scientific geology. Yet that question, like the origin of
the earth, was debated in the later nineteenth century not in terms
of conflict between science and religion but between rival cosmolo-
gies. The naturalistic interpretation of human origins was neither
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neutral nor disinterested: it was generally used in the service of the
often strident cosmology of scientific naturalism. And scientific nat-
uralism was itself the cosmology of specific social groups, including
the self-consciously professionalizing scientists, who used it as a
means of wresting cultural power from the hands of older social elites,
particularly, of course, the clergy.?

These conflicts in the later nineteenth century were more directly
concerned with the relation of mankind to the rest of the animal world
than with the earth as such. At this point, therefore, they pass beyond
the strict limits of this essay. The specific question of the age of the
earth did arise once more in the mid-nineteenth century, but only in
this biological context was it of cosmological significance. Ever since
the rise of geology with its self-imposed cognitive limitations, there
had been a tacit embargo on quantitative estimates of geological time.
As the Prussian naturalist Alexander von Humboldt (1769-1859) had
put it in his Essai géognostique (1823), such estimates belonged to “géo-
logues hebraizans,” that is, to Mosaic geologists. Geologists got on
very well without quantitative estimates; and by the middle of the
century Lyell’s explanatory use of unquantified but virtually limitless
time had been assimilated into much routine geological practice. The
quantitative magnitude of the time scale reemerged into scientific
discourse only after Darwin in The Origin of Species (1859) hitched his
concept of natural selection to a Lyellian concept of geological time
and used natural selection in the service of a far-reaching naturalistic
theory of species change and, implicitly, of the origin of mankind.
Darwin rashly committed himself in print to a “guesstimate” of geo-
logical time that even modern geologists would find extravagant.
This gave his contemporaries the opportunity to attack his theory at
a weak point on impeccably scientific grounds, though in reality their
reasons for doing so were no more disinterested cosmologically than
his. On the basis of observed rates of sedimentation, for example,
geologists such as John Phillips (1800-1874) estimated the total age
of all preserved strata to be on the order of a hundred million years.
They found this estimate gratifyingly compatible with those proposed
by Kelvin for the total age of the earth, using the quite independent
evidence of the thermodynamic history of the sun.” In the face of
such a consensus on the relatively limited time scale of earth history,
natural selection seemed to be eliminated from being a plausible motor
for evolutionary change. But the dynamic behind this criticism lay in
opposition not to evolutionary theories in general but to the particular
form of Darwin’s theory, in which “blind chance” seemed to play such
a crucial role and providential design was apparently excluded from
organic nature. Still less was the scientists’ opposition to Darwin’s
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geological time scale rooted in any desire to reinstate the time scale
of precritical biblical chronology. Such an attempt did indeed continue
throughout the nineteenth century, but only in the tradition of Mosaic
mmo_@mv\\ not among those whose work was accepted within the circle
of scientists. And even Mosaic geology was pushed inexorably into
an increasingly marginal position, both cognitively and socially, as
the intellectual spokesmen for Christian opinion, even in the English-
speaking world, abandoned precritical forms of biblical interpretation

and restated their beliefs in terms that took account of the newer
critical methods.

CONCLUSION

Soon after 1900 Kelvin’s ever more restrictive estimates of geological
time were burst open by the discovery of radioactivity in rocks. But
c%.ﬁrm: the question had lost all its earlier associations with rival
religious and secularist cosmologies. The great expansion of estimates
of the age of the earth during the twentieth century (to their present
«m<m_ of several billions of years) facilitated the revival of Darwinian
Interpretations of evolutionary theory, but it had no new religious
implications. For Christians who accepted critical methods of inter-
pretation in their understanding and practical use of the biblical doc-
uments, the religious meaning of texts such as the Creation narrative
remained undisturbed by changing estimates of the quantitative mag-
E.Emm of earth history or the history of mankind. Some individual
scientists did assert that those histories bore a deeper cosmological
meaning; the Catholic priest and paleontologist Pierre Teilhard de
O.qu&: (1881-1955), for example, argued for a religious interpreta-
tion, while the French biologist Jacques Monod (1910-1976) favored
an antireligious one. But neither assertion found general support
among scientists; to most of them, either conclusion seemed evidently
imposed on the scientific evidence rather than derived from it. More
clearly than ever, any such cosmological gloss could be seen to rep-
resent an individual decision to attribute a certain set of values to a
scientific story of earth history that in itself was geared to far more
limited cognitive goals.

Yet this modest and perhaps tame conclusion continues to be chal-
lenged from two opposed directions. On the one hand there are the
successors of the strident nineteenth-century proponents of scientific
naturalism, such as Monod, who insist that the scientific story does
carry an intrinsic cosmological implication, namely an atheistic one.
And on the other hand there are the successors of the equally strident
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nineteenth-century proponents of biblical _:mawzmﬁ.? who memﬁ Emﬁ
the scientific story is radically false because it is incompatible sﬁr
their own “scientific” evidence and with a precritical Bm:ﬂo&. of in-
terpreting the Bible. Such Christian m::n_mgm.:ﬁm:ma\ including its
component strand of creationism, has become in recent years a pow-
erful cultural force in some Western societies—for example, in the
United States and the Netherlands (see chapter 16). But it has been
evoked, at least in part, by the way that a few mnw.mﬁamﬁm have made
well-publicized and often arrogant claims to a privileged monopoly
in the attribution of human meaning to the natural world.

Late-twentieth-century Christians who reject the Emnlan.m_. as-
sumptions of the fundamentalists find it necessary to steer a difficult
middle course between this Scylla and Charybdis. But so a.o late-
twentieth-century agnostics who reject the arrogant scientistic pre-
tensions of the new scientific naturalists. Being in the same boat,
those two groups can probably agree about the present outcome of
the earlier debates on the origin and history of the earth and of man-
kind’s place in it, namely that Christian beliefs about the meaning
and conduct of human lives have no legitimate point of contact n.um
any significance with the modern scientific story of earth Emﬁ.oﬂv\. .E.:m
is not because mainstream Christian theology has compromised with
atheistic secularism, as the fundamentalists claim. Nor is it because
orthodox Christianity has been defeated in a conflict with science, Wm
the new scientific naturalists claim. The true reason, I suggest, is
twofold. First, earth scientists as a social group have 8:%:.%@. chosen
the historical option of abandoning any cosmological .mgc:_o:m.\.mm
the most effective route to the achievement of more limited cognitive
and technical goals. And second, mainstream nra.mmm: zamo.gmmm:m
have recognized that the religious meaning of biblical texts is to be
found in terms of whatever input from a “God-labeled” scurce ﬁrm.ﬁ
is, in traditional language, revelation) may be embodied in ﬁrmwmm:-
gious insight of the ancient cultures that produced EOmm texts.” Of
course the Christian and the agnostic are likely to differ E&ocj&%
in their estimate of the cognitive and practical value of that insight
for the construction of individual and social lives in the modern world.
But that is another story.

NOTES

I am under an obligation to state that the work for this paper was begun
while I was still Professor of the History and Social >m~uwn$ of m.nﬁbnm at the
Vrije Universiteit, Amsterdam, the Netherlands. Preliminary versions of the
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paper were given to colloquia at the Science Studies Unit, Edinburgh Uni-
versity, and the Department of History and Philosophy of Science, Cambridge
University; I am grateful to those who made helpful comments and sugges-
tions on these earlier occasions, as well as at the conference at Madison. Neal
Gillespie and Jim Moore made valuable written comments on the draft dis-
cussed at the conference.
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