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1
Introduction: The Word and the
World
Peter J. Forshaw and Kevin Killeen

I, Galileo, being in my seventieth year a prisoner on
my knees, and before your Eminences having before
my eyes the Holy Gospel, which I touch with my
hands, abjure, curse, and detest the error and the
heresy of the movement of the earth.

Galileo’s recantation before the ecclesiastical authorities in 1633 of his
defence of the Copernican theory of a heliocentric universe is an iconic
scene in the saga of putative conflict between religion and science,
though it is also a scene whose meaning has been the subject of much
debate.1 The ‘emergence of science’ in the late Renaissance is a story
that has often been told in such dramatic terms as the sloughing off of
dogma and turgid scripturalism by anti-authoritarian thinkers hero-
ically struggling for intellectual liberty. While Thomas Kuhn famously
and proficiently muddied the waters in terms of the pace of the
‘Scientific Revolution’, and while other scholars have presented a more
complex relationship between the two protagonists, science and religion,
the picture remains, by and large, one of dawning clarity, in which 
a biblical myopia is replaced with a view of the world less textually
hidebound, with science cast as the enlightened man emerging from
Plato’s cave.2

This collection of essays presents a series of instances in the sixteenth
and seventeenth centuries in which biblical interpretation functioned
not to silence or negate the operations of science, but in which natu-
ral philosophy emerged from and was imbricated with the practices of
biblical exegesis, the hermeneutic methods traditionally employed 
by theologians investigating the meaning of scripture. The central
issue is seen as a negotiation over the standards to be applied to the
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interpretation of texts, a problem shared by natural philosophers and
theologians alike. Sometimes this involved attempts to view the words
of scripture through the lens of natural philosophy, and the belief that
biblical events were explicable in physical, scientific terms; at other
times it was deemed possible to read the natural world aided by (or at
least not contradicted by) the biblical text, codex of the secrets 
of God’s creation. This symbiotic, if awkward, quasi-hermaphroditic
relationship – science being used to substantiate the Bible and the Bible
being used to legitimise science – is one that is repeatedly demonstrated
across a range of early modern writing on the natural world.

The premise of the collection is that the natural philosophy of the
era, far from being at implacable odds with the Bible and the Church,
is better characterised by its willingness and desire to marry scrip-
turalism with its study of the natural world. Robert Boyle (1627–1691),
a devout Protestant and one of the founders of the Royal Society, at
the forefront of English experimentalism, writes of the necessity that
natural philosophy give ‘a close and critical account of the more
vail’d and pregnant parts of Scripture and Theological Matters’.3 One
of Calvin’s students, the theologian Lambert Daneau (1530–1595),
writing a century earlier, promoting a ‘Christian’ natural philosophy
as a replacement for pagan Aristotelian physics in his Physica christiana
(1576), argues with heavy irony: ‘Moses … is either a vaine 
fellowe or a lier, if that knowledge of Natural Philosophie be not 
conteined in the holy scripture.’4 Throughout Europe, in both the
Protestant North and Catholic South, the centuries immediately 
following the Reformation witnessed an intricate series of attempts by
natural philosophers to interpret nature and scripture as mutually
illuminating, both of them containing a plenitude of knowledge for
the benefit of mankind and the glorification of God. One of the best-
known examples is Galileo’s clever interpretation of the biblical
account of the Sun standing still (Joshua 10:12) in his 1615 letter to
Christina of Lorraine, Grand Duchess of Tuscany, ‘Concerning the
Use of Biblical Quotations in Matters of Science’, to demonstrate 
how astronomical observation ‘agrees exquisitely with the literal sense
of the sacred text’.5 Admittedly his combination of telescopic observa-
tions and liberal biblical interpretation earned him the censure of con-
servative Catholic authorities and provoked an intramural dispute over
the proper principles of biblical interpretation, but this should not be
taken to imply there was a subsequent decrease in interest among
Catholics in harmonising the two realms.6 The Dominican philosopher
and theologian Tommaso Campanella (1568–1639), who defended
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Galileo’s freedom of thought despite disagreeing with his conclusions,
forcefully declares:

Anyone who forbids Christians to study philosophy and the sciences
also forbids them to be Christians … Every human society or law
which forbids its followers to study the natural world should be held
in suspicion of being false. For since one truth does not contradict
another, … and since the book of wisdom of God the creator does
not contradict the book of wisdom of God the revealer, anyone who
fears contradiction by the facts of nature is full of bad faith.7

The evidence of the essays collected here does not suggest that scien-
tists necessarily found themselves oppressed by the shadow of biblical
authority. Rather, there is a supposition of constructive dialogue
between scripture and natural world and a broad assumption among
scientists that their truths were reconcilable. While natural philoso-
phers, many of whom were themselves churchmen, often, though, of
course, not always, took the Bible to be their province, theologians 
frequently proved more wary of the interweaving of natural philosophy
with biblical analysis. One of Boyle’s contemporaries, the noncon-
formist minister George Hughes (1603–1667), in An Analytical Exposition
of the Whole First Book of Moses (1672), depicts a scholarly scientific com-
munity which would be shocked at the idea of discussing the biblical
creation without framing it in scientific terms, and he worries that if his
book should:

fall into the hands of a supercilious Philosopher he may think it
strange and possibly be angry too the author should passe over the 3
first Chap [of Genesis] and not produce his Cabbala and vent some
new Hypothesis to the World, or side with and plead for some already
started in it, determining which of them had most right to rule it,
whether the Ptolomeick Copernican or that of Tycho, as likewise
what body of Physicks should by a divine right take place and be
entertained, either the elementary, the Globular, or the newly revived
Corpuscularian. And that great Phainomenon be resolved whether
Moses were not altogether Cartesian.8

Readings of the Book of Genesis, indeed, form the backbone of this
collection, as was the case in many of the encounters between science
and scripture. The hexaemera, commentaries on the biblical account
of the first six days of creation, were an important source of natural
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philosophy in the Middle Ages, and were a case when science was seen
as a useful instrument for interpreting the scriptural record.9 In this
respect, the contributions of Greek science had been an important com-
ponent of the Christian world view from the time of the early Church
Fathers, such as Clement of Alexandria (d. c. 215) who considered the
contributions of Greek philosophy essential for the defence of the faith
against heresy and scepticism and for the development of Christian
doctrine. In his commentary on the first two verses of Genesis in the
Confessions, Augustine (354–430) managed to squeeze roughly 9000
words of commentary from a text that runs to a mere seventeen
words,10 and about a year later in The Literal Meaning of Genesis, he set
down basic procedures for the application of science to the creation
account that were to have a profound influence on exegetical practices
in the Middle Ages and Reformation. These procedures were underlain
by Augustine’s concern that Christian argument should not leave itself
open to ridicule in debate with pagan philosophers:

Whatever they can really demonstrate to be true of physical nature,
we must show to be capable of reconciliation with our Scriptures,
and whatever they assert in their treatises which is contrary to these
Scriptures of ours, that is to Catholic faith, we must either prove as
well as we can to be entirely false, or at all events we must, without
the smallest hesitation, believe it to be so.11

These ideas were faithfully summarised by Thomas Aquinas 
(c. 1225–1274) in his own commentary on the six days of creation in the
Summa theologiae. While Aquinas considered theology the highest
science because of its reliance on biblical revelation, he did not disregard
the secular sciences of natural philosophy, which had value as the
‘handmaiden to theology’ for the assistance it could provide for the
interpretation of the divine word. Since the master of arts degree, incor-
porating the study of Aristotle’s logic and physics in its curriculum, was
usually a prerequisite for entry into the higher faculty of theology, most
medieval exegetes were well acquainted with the science of their day and
able to relate natural philosophy and theology with relative ease, be that
the application of science to scriptural exegesis or the citation of verses
of scripture in support of scientific theory. These intellectual presump-
tions did not disappear with the Reformation but remained at work well
into the ‘Scientific Revolution’. The sweeping range of natural philosophy
that Hughes describes above is telling, for it points to the magnitude of
early modern scientific endeavour forged not in opposition to the Bible,
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but with the aim of displaying a unity between these spheres of know-
ledge. These endeavours span the spectrum of scientific enquiry in the
period: from the Cartesian to the atomistic, from the astronomical to
the geological, from Cabala to natural history. Far from being implacable
enemies, science and scripturalism seem to have been inextricably
intertwined.12

The critical literature examining the relations of religion and science is
rich, varying from Victorian polemic on the history of antagonism
between them – most famously promulgated by John William Draper
(1811–1882) in History of the Conflict between Religion and Science (1874)
and Andrew Dickson White (1832–1918) in A History of the Warfare of
Science with Theology in Christendom (1896) – to accounts which posit no
essential discordance, such as the apologetic discourses of the Protestant
historian Reijer Hooykaas and the Catholic priest-scientist Stanley L. Jaki.
Between these poles, historians have registered the many forms of uneasy,
productive or localised interaction. Within the early modern period, the
practice of ‘physico-theology’, for example, in which the natural world
was a didactic treasure trove of religious teaching, was one among many
efforts to harmonise the fields.13 The essays here are not, however,
focused on science and religion, per se. Rather they address a more appa-
rently incompatible set of practices: biblical exegesis and science. They
explore how the protocols of biblical hermeneutics affected thinking on
natural philosophy. The cumulative effect of the essays is, by no means,
to suggest a homogeneity in exegetical approach – there are clear varia-
tions throughout Europe, between denominations and over time – but
they do demonstrate that exegesis was a prominent consideration in
attempts to understand the natural world. Exegesis, it could be argued,
was one of the crucial cultural activities of the early modern era, its effect
traceable across a range of thought – from law to politics, poetics to 
philosophy – for all that such biblicism has been occluded, by and large,
in the historiography of the Scientific Revolution. The obverse is also
significant: the critical history of exegesis has not paid much detailed
attention to issues beyond the histories of doctrine and philology.14

Exegesis, however, had a far broader remit than the boundaries of divinity
and the familiar touchstones of political-denominational dispute. The
Bible underwent relentless annotation, explication and amplification,
often verse by verse, that addressed every aspect of its cultural,
geographical and metaphysical background, including discussion of
and widespread belief in the scientific content in its pages.

First appearing in 1999, Peter Harrison’s The Bible, Protestantism and
the Rise of Natural Science sets forth the compelling if provocative thesis
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that far from being an impediment to the emergence of science, the
Protestant call for a return to literal interpretation provided the intellec-
tual conditions and the hermeneutic mode conducive to the develop-
ment of science. Harrison notes how the idea of biblical literalism as the
begetter of scientific habits of thought is somewhat counter-intuitive,
that we tend to consider literal understanding of the scriptures as anti-
thetical to objective scientific procedure. This preconception has it that
a new ‘scientific’ or empirical way of looking at the world caused people
to reject the Bible. Rather, he suggests, the reverse was true: ‘When in the
sixteenth century people begin to read the Bible in a different way, they
found themselves forced to jettison traditional conceptions of the
world’. Out of this change in interpretative habits, he argues, emerged a
scientific consciousness.15 His essay here both restates and extends that
thesis. Harrison’s argument is in many ways the point of departure for
the essays collected here, but the terms of his investigation are subject to
close critique in a number of the essays, which in varying degrees pres-
ent, if not antithesis and synthesis, at least some parenthesis, disputing,
refining and owing much to his still recent reconfiguration of scriptural
hermeneutics and the emergence of science.

While literal interpretation of the Bible is an affront to any modern
scientific procedure, it is fair to say that in the early modern era, it was a
standard and accepted basis for thinking about the physical world in
both Catholic and Protestant thought. Histories of biblical interpretation
characterise Catholic biblicism by its adherence to the quadriga, the
medieval fourfold method of interpretation by which a biblical text can,
theoretically, be understood to provide various meanings simultaneously:
historical or physical (Literal); doctrinal or credal (Allegorical); moral
(Tropological); and a soteriological or eschatological sense (Anagogical).16

Harrison’s thesis explores how the emergent Protestant emphasis on a
hermeneutics of the literal altered conceptions of the natural world,
though it should be noted that Catholic approaches to the Bible were 
by no means a stable entity either and engaged readily with reformed
exegesis. The Protestant rejection of the Catholic position that only 
the Church interprets the Bible set the two sides in direct opposition,
forcing the Roman Catholic church to definitively determine its
doctrine. The Council of Trent (1545–1563) established the canon of the
Old and New Testaments, chose Jerome’s Latin Vulgate as the authoritative
edition of the Bible and ordained that matters of interpretation were to
be referred to the tradition of patristic exegesis. 

Thus, while for Protestants, literal interpretation sprang from faith
in the inerrancy of the plain, grammatical text, for Catholics, literal
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meaning found legitimacy in the authority of previous interpreters.
One consequence of this was a firmer, more literalistic stance, and
consequent restriction in hermeneutic freedom, in contrast to the
broader, more liberal approach of the late Middle Ages; but this is not
the whole story. A number of the essays here interrogate the very
nature of literalism, challenging the boundaries of the interpretative
map on which literal interpretation is represented as characteristic of
Protestantism, leaving allegory as the default hermeneutic mode of
post-Reformation Catholicism. James Fleming’s essay, for example,
addresses the central terms of Harrison’s thesis, exploring the parame-
ters of ‘literal’ interpretation and finding a set of exegetical difficulties,
if not absurdities, in a concept which should by its very nature be plain
and transparent – the literal being that which presumably should not
require ‘interpretation’ – according, for instance, to Calvin’s assertion
that for anyone who could read the plain, grammatical sense of the
text, ‘the true meaning of Scripture is the natural and simple one’.17

That this was not so, in either Catholic or Protestant hermeneutics,
explains why so much was invested in the literal. This elastic capacity
around what constitutes literal interpretation – that is, reference to the
physical world – is crucial to its role in early modern science, as,
indeed, it was to patristic interpretation, most evidently in Augustine’s
well-known statement (in On Christian Doctrine) endorsing the study of
natural philosophy for the purpose of biblical interpretation:

In the same way I can see the possibility that if someone suitably
qualified were interested in devoting a generous amount of time to
the good of his brethren he could compile a monograph classifying
and setting out all the places, animals, plants, and trees, or the stones
and metals and all the other unfamiliar kinds of object mentioned in
scripture.18

The collection, then, does not posit any central thesis about what is
distinctive to Catholic and Protestant exegesis, beyond the fact that
natural philosophers across denominations aimed to integrate and find
an accommodation between their science and their scriptural interpre-
tation. This is a process evident even in such a figure as Francis Bacon
(1561–1626), often seen as a talisman of the apparent secularisation of
natural philosophy in the era. Steven Matthews’ essay demonstrates the
extent to which Bacon utilises the protocols of biblical interpretation in
his natural philosophy. Depicting the depth of Bacon’s reference to
scripture across his work, Matthews queries a long-standing tradition of
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historiography in which Bacon is said to delimit and separate the roles
of theology and natural philosophy. Though a number of apparently
clear statements of this separation might seem to settle the matter, Bacon’s
practice suggests a far more subtle interaction. Moreover, theology and
exegesis are not one and the same, and he continues to make extensive
reference to scripture within his natural philosophy. 

If the Royal Society adopted Bacon as their role model for separating
religion and science, another scientific luminary, Robert Boyle, born the
year after Bacon’s death, nonetheless praises him precisely on the
grounds of his exegetical acuity. Boyle remarks, ‘I meet with much fewer
than I could wish, who make it their Business to search the Scriptures’, and
he notes as an exception to this Francis Bacon, whom he places in the
company of the biblical and legal historian Hugo Grotius (1583–1645)
and the apocalyptic chronologist Joseph Mede (1586–1638). Boyle
describes Bacon’s intellectual eminence as emerging from his being
simultaneously a natural philosopher and a proficient biblical exegete,
one who is ‘at once a Philosopher, and a great Critick’. These comments
also focus on the relationship between science and exegesis, the need to
bring scientific proficiency to biblical exposition, which, Boyle contin-
ues, will only reach its fulfilment: ‘when it shall please God to stir up per-
sons of a Philosophical Genius, well furnish’d with Critical Learning,
and the Principles of true Philosophy’.19 Boyle’s account insistently
stresses not just a ‘religious’ motivation to the study of natural philoso-
phy, but the scriptural character and the exegetical nature of one’s
approach to science. He does not argue that scientific truth is necessari-
ly located in the scriptures, though he does claim that in Genesis, God
‘is pleased to give nobler hints of natural philosophy than men are yet
perhaps aware of’,20 arguing for a literal interpretation:

I see no just reason to embrace their opinion, that would so turn the
two first chapters of Genesis, into an allegory, as to overthrow the
literal and historical sense of them, and though I take the scripture
to be mainly designed to teach us nobler and better truths, than
those of philosophy, yet I am not forward to condemn those, who
think the beginning of Genesis, contains divers particulars, in reference
to the origin of things, which though not unwarily, or alone to be
used in physicks, may yet afford very considerable hints to an attentive
and inquisitive peruser.21

Boyle emphasises the methodological parallels between interpretative
strategies of world and word, whereby one source of truth – the study of

8 Introduction



the natural world – will only be compounded and never contradicted 
by truth gleaned from the scriptures. That such a canonical figure in 
the history of science as Boyle can so resolutely signal the centrality of
scriptural exegesis to natural philosophy, and that it has nevertheless been
treated as antithetical to the emergence of science, points to something
of a critical blind spot with regard to the Bible’s historical influence on
science – a testament to the enduring appeal of nineteenth-century con-
flict models between science and religion.22

The latter-day account of scientists struggling for philosophical
autonomy from overbearing church structures, moreover, is a narrative
that has tended to reduce early modern natural philosophy to two 
figures – the two Catholic astronomers, Copernicus (1473–1543) and
Galileo (1564–1642) – who have come to stand by faulty synecdoche for
the story of the emergence of science, ignoring the phenomenal
breadth of interest in and enquiry into the natural world during the
period. Without diminishing either, it can fairly be said that these par-
adigmatic, indeed totemic, figures do not constitute the whole of early
modern astronomy, let alone the wider discipline of science, and that
the legends that have accrued around them have obscured as much as
clarified their significance for natural philosophy in the era. What is
more, neither figure fulfils entirely the Whiggish conflict narrative in
which the Bible served to blind the participants in the dispute to phys-
ical fact. Kenneth J. Howell, in God’s Two Books: Copernican Cosmology
and Biblical Interpretation in Early Modern Science, tracing the reception
history of Copernicanism in Protestant Europe, presents a labyrinthine
and international picture across Continental Europe, challenging any
neat division between scientific truth and obstinate biblicism. He argues
that ‘the common notion that the Bible functioned mainly as a deter-
rent to the acceptance of Copernicanism is very wide of the mark
because both Copernicans and non-Copernicans viewed the Bible as
offering truth about the physical universe, albeit in different ways’ and
he claims that the nature of the cosmological dispute cannot be under-
stood without ‘a more refined understanding of literal interpretation’.23

It is the nature of the exegetical procedure that was at stake as much
as arguments over physical fact and hypotheses. Similarly complex is
the case of Galileo, notwithstanding his famous assertions regarding
the proper divorce of the Bible from astronomy, which have come to
stand as shorthand for the battle for scientific modernity, but which
belies a much more complex engagement with scripture.24 For all its
importance, the prominence of the Galileo affair in both popular and
scholarly accounts of the period, as a moment of beleaguered but brave
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secularism, is a misrepresentation of the vibrant scientific landscape of
the period, its breadth and variety and its ready engagement with the
Bible.25 This collection does not, of course, ignore the intellectual con-
tributions of such eminent figures, but focuses also on other actors in
the drama. 

Another approach to clarifying the links between sacred and profane
learning in the period has been to examine the specific religious alle-
giances of scientific communities. Most influentially, the ‘Merton thesis’
and its successors posit a direct relationship between Puritanism and 
the rise of science, arguing that aspects of the putative Puritan charac-
ter were conducive to the emergent scientific community, so that 
‘the cultural soil of seventeenth-century England was particularly fertile
for the growth and spread of science’.26 Merton’s image of science, 
however, is of a highly empirical, utilitarian endeavour, with a bias
away from the theoretical contributions of figures like Galileo, Kepler
and Newton who epitomise the Scientific Revolution. Such a notion of
scientific communities emerging from doctrinal allegiance is suspect on
a number of other grounds. It rests on the dubious idea that particular
religious groups share common character traits, that, for example,
Anglicans were predisposed to conjecture and probability rather than
dogmatic assertion, or that their alleged ‘moderation’ (in contrast to the
intransigence of others) was congenial to objectivity. Moreover, such an
argument is distinctly Anglo-centred, addressing Protestant England as
the gauge and benchmark for the emergence of science, relegating
Continental Europe, both Catholic and Protestant, to a subsidiary 
role in the Scientific Revolution.27 This was resolutely not the case. It is
problematic, therefore, to posit either causal or circumstantial links
between doctrinal beliefs and scientific proclivity. One’s habits of
exegesis, on the other hand (which may have some relation to, but are
not the equivalent of, one’s doctrinal position), provide specific models
of thought at work in both scientific and scriptural approaches, closely
related procedures in analysing both word and world.

It is, in any case, surely not possible to clarify what was distinctive
about the emergence of Protestant science in isolation from Catholic
procedures and presumptions. Consequently, a key avenue explored
in this collection is the extent to which Catholic Europe and Catholic
science were similarly engaged in marrying its exegetical procedures
to their understanding of the physical world.28 Paul Mueller’s essay
considers the works of one of the major promoters of the new
Mechanical Philosophy, the Minim priest Marin Mersenne (1588–1648).
He explores the role of biblical textual criticism in relation to early
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modern science, finding that doubts about the text of the Bible were
mirrored in approaches to the natural world, not only in the practice
of Mersenne but also more widely among other Jesuit scientists.
Following this consideration of one of the bastions of Catholic religious
orthodoxy, Leo Catana’s essay investigates one of its most unorthodox
sons (in the realms of both science and religion), the Dominican priest
Giordano Bruno (1548–1600), who ardently defended Copernican 
theory at Oxford in 1583, before a hostile audience of philosophers and
theologians. In his Ash Wednesday Supper (1584), he presents a sarcastic
humanist dialogue not simply refuting traditional arguments against
the motion of the Earth, but asserting that God ‘is glorified not in one
sun, but in countless suns; not in one Earth or one world, but … in an
infinity of worlds’.29 As can only be fitting in a Bruno scholar, Catana
takes a tangential approach to the idea of ‘science’, broadly interpreted
as ‘knowledge’, and provides a close examination of the hermeneutics
of Bruno’s De Monade (1591), showing how, not satisfied with the 
traditional fourfold quadriga, Bruno discovers nine levels of meaning in
his reading of the Bible and other divinely inspired texts. 

Attention to Catholic science in the period necessarily focuses on
the formidable reputation of Jesuit natural philosophy, a reputation
matched by the loathing and fear of the Society of Jesus as a political
force in the Protestant North. Founded in the early 1540s by Ignatius
Loyola, at about the time of the convening of the Council of Trent and
the publication of the two new maps of the macro- and microcosm,
Copernicus’s De Revolutionibus (1543) and Vesalius’s De Humani corporis
fabrica (1543), the Society of Jesus was one of the foremost intellectual
elites of the seventeenth century. Volker Remmert’s essay examines the
writings of the German mathematician and astronomer Christoph
Clavius (1538–1612) and his fellow professor at the Jesuit Collegio
Romano, the Spanish natural philosopher and theologian Benito Pereira
(c. 1535–1610), whose work demonstrates Jesuit openness to combining
their exegesis with scientific thought in the sixteenth century. Clavius
was an old friend and colleague of Cardinal Robert Bellarmine
(1542–1621), head of the Collegio Romano in 1611 when it honoured
Galileo for his telescopic discoveries. This was the same Bellarmine, of
course, who was author of the preface to the Clementine Vulgate of 1592
(the very symbol of Tridentine authority), and a member of the com-
mission that tried and convicted Bruno of heresy in 1599. In the 1580s,
debates over educational policy came to a head with the promulgation
of the Ratio Studiorum, of which Clavius was a primary author. Looking
in particular at responses to the Copernican theory of terrestrial motion
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and debates around the number of the stars, Remmert shows how
such debates invoke both astronomical and exegetical support. He
was actively engaged in the debate over the degree of certitude to
which astronomy could aspire in constructing true explanations. In his
authoritative textbook, which became the standard of the Jesuits,
Clavius argued that astronomy, like physics, was concerned with true
causes. Galileo’s astronomical lectures at Pisa were largely paraphrases
of his friend Clavius’s Commentary on the Sphere of John of Sacrobosco, in
the last edition of which Clavius included a brief reference to Galileo’s
telescopic discoveries. 

Irving Kelter extends the case made by Remmert for the importance
of Catholic exegesis, and looks at the the Dutch humanist Cornelius
Valerius (1512–1578), Professor of Latin and one of the lights of the
great Trilingual College of the University of Louvain in the sixteenth
century. Valerius composed a number of successful textbooks on
ethics, dialectics, grammar and a variety of scientific subjects. Kelter’s
essay focuses on Valerius’s method and thought in the areas of natural
philosophy and the mathematical sciences, looking at two of his 
publications from the 1560s, in which he developed a Mosaic, biblical
cosmology and contrasted it with the non-Christian ideas of ancient
philosophers, including Plato and Aristotle. Having introduced
Valerius, Kelter then compares his ideas to other Catholic exegetes:
Cardinal Robert Bellarmine; Prince Federico Cesi (1585–1630),
founder of the Accademia dei Lincei; and the Spanish humanist,
philosopher and physician to Philip II, Francisco Vallés (1524–1592).
Together, these essays present a wide landscape of Catholic scientific
thought, complementing the more thoroughly developed historio-
graphical attention to Protestantism and the rise of science.

This book, then, proceeds from the idea that it is biblical exegesis,
rather than religion more generally, that is the crucial historical factor
differentiating early modern debate on science and religion from its
nineteenth- and twentieth-century equivalents. Perhaps the most
prominent early modern (though also medieval) expression of the inter-
action between religion and natural philosophy is the trope of the 
‘Two Books’, according to which God has provided two routes to his
ineffable truths: scripture and creature, the Bible and the World. This
metaphor is an almost ubiquitous prelude to discussion of the natural
world in the era. The two books metaphor is routinely cited as a ration-
ale for the study of nature, as well as serving to explain the existence of
the morality of pagans, God having written into nature the same truths
to be found in scripture.30 The English physician Thomas Browne
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(1605–1682) notes: ‘there are two Books from whence I collect my
Divinity; besides that written one of God, another of His servant nature,
that universal and publick Manuscript, that lies expans’d unto the eyes
of all; those that never saw Him in the one, have discover’d Him in the
other ... Surely the Heathens know better how to joyn and read these
mystical Letters than we Christians, who cast a more careless Eye on
these common Hieroglyphicks and disdain to suck Divinity from the
flowers of Nature.’31 Campanella goes so far as to reverse the order of
priority: ‘The first Codex, whence we obtain sacred knowledge, was the
nature of things. But when this did not prove sufficient for us, as we on
account of our sins are given over to ignorance and negligence, we
required another Codex, more appropriate for us, although not better.
For better is that one of nature, inscribed in living letters than that of
Scripture written in dead letters, which are only signs, not things, as set
forth in the earlier Codex. Nevertheless for the sake of our knowledge at
least the Codex of divine Scripture is better because it is easier to under-
stand.’32 In this early modern metaphor, nature is a respectable ‘source’
of divinity, although it is in conjunction with scripture that it is most
properly to be understood, rather than independently.

There is, however, something disingenuous in the critical usage of the
idea of ‘God’s Two Books’ and how historians of science have interpreted
the notion, which goes to the heart of the debates over the interaction of
science and religion. Although many models have been proposed for
how religion manifested itself in the growth of science, reading the Bible
and in particular ‘taking the Bible literally’ are treated, with few excep-
tions, as wholly antithetical to the emergence of a modern conception of
nature. They are frequently associated with a near-perverse and resolute
refusal to look at the ‘facts’, to do other than maintain one’s gaze on the
surface meaning of the biblical account. Even among critics who aim to
establish a positive link between science and religion, strict adherence to
the literal sense is seen as the retrograde wing of religious thought, while
scientists themselves are depicted as religious in every sense except the
exegetical. The trope of God’s two books ends up being reduced to some-
thing of a fig leaf, simplistically presented as a pious disguise on the 
part of scientific thinkers to lend their ‘real’ studies a legitimising halo 
of religious respectability. This study is premised on the idea that the
scriptural (rather than the religious) element in the emergence of modern
science has been largely ignored in much early modern historiography.
When early modern writers wrote of the importance of the two books,
they meant precisely what they said – it was not a surrogate or a synec-
doche for religion in general, but a clear indication of the role of exegesis.
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As historical studies, the essays here describe one or two less 
well-trodden places in the scientific landscape of the era, without
premising their explorations on presentist considerations of whether or
not the figures are practising ‘good’ science. In a sense, the historical
reliance on the Bible almost predetermines that the science, qua
science, is irredeemably flawed. The days have, however, passed (one
would hope) when historians of science held to the bone-deep
Whiggish view that saw the story of science as one of inevitable progress
and that accorded its greatest interest only to those historical elements
which won out over and displaced rival theories.33 Indeed, it is the alien
nature of the past, its different categories and relations between ideas,
that constitutes much of its fascination. Conscious of this, historians
over recent decades have paid careful attention to the nature of science
in the era, rather than retroject the category by reference to current
understandings of the term. In part, then, the links between science and
exegesis which are displayed as so pervasive in these essays are ones that
emerge from a changing perception of the terrain and extent of science,
of how the era conceived of its study of nature. The content of natural
philosophy in the early modern period had a much broader meaning
than it does today and encompassed a range of concerns no longer
deemed ‘scientific’ (notably alchemy and hermetic thought), the exclu-
sion of which, however, does a disservice to the intellectual landscape.

While Catholic and Protestant responses to astronomy have received
a great deal of attention in the history of science, the subject of ‘inferior
astronomy’, by which is meant alchemy, and its relation to exegesis has
been less well studied, despite the fact that ‘the branches of science least
valued by modern commentators were precisely those that were culti-
vated by the more unorthodox Puritans’.34 The Jesuits may have been
interested in astronomy, but it is notable that their scientific treatises
had a general tendency to denounce alchemy and chemical medicine
as magic and diabolical. Though no admirer of the Jesuit adherence
to Aristotelianism, Mersenne is another example of a Catholic whose 
initial response to alchemy was less than positive.35 This neglect of the
science of alchemy is all the more surprising when we consider that
its foremost champion, the Swiss Catholic Philippus Theophrastus
Paracelsus of Hohenheim (1493–1541), conferred upon it a new status,
revolutionising its practice, redirecting it from the transmutation of
metals (chrysopoeia) to the preparation of chemical medicines (chymiatria).
Paracelsus rejected much of the Aristotelian epistemology, threw down
the gauntlet to the ‘heathenish Philosophie’ of the Galenic medical 
tradition of the universities and called for a return to the purity of
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Adamic knowledge, inducing the rebirth of the doctrine of Signatures,
the hermetic art by which the virtues and powers of natural things
could be read from their external marks and characters.36

Harrison remarks that ‘the followers of Paracelsus in particular regarded
the movement back to the books of scripture and nature as part of a
single revival of learning which could overturn the unholy alliance of
Aristotle and the Church’, citing one early follower’s view of Copernicus
and Paracelsus as the Luther and Calvin of natural philosophy.37

Paracelsus’s voluminous alchemical and heterodox theological works
influenced the scientific and religious worldviews of figures as diverse 
as Bacon, Boyle, Bruno and Brahe. The first chapter of Genesis was a
source for much theoretical speculation not just for the astronomers 
in their observatories, but also for the chemists who likewise worked 
with a ‘coelum’ or heaven in their laboratories. Peter Forshaw’s essay
investigates Paracelsian interpretations of the moment of Creation, 
particularly in the writings of the Lutheran alchemist Heinrich Khunrath
(1560–1605), one of the first wave of a predominantly Protestant revival
of Paracelsianism in the late sixteenth century, who resembles Bruno in
his application of an expanded set of interpretative senses, but is dis-
tinctly literal in his alchemical exegesis of Genesis. The essay compares
theories of primal matter in theological and alchemical writings and
provides examples of critical responses of orthodox representatives from
both sides of the confessional divide, highlighting the problematic
nature of the relation between scriptural truth and literal science.

Astrology is another subject most historians of science used to fasti-
diously consign to the dustbin of history as a benighted pseudo-science,
marginalising its significance in the works of any canonical figure. Here
Håkan Håkansson demonstrates through his analysis of the Danish 
aristocrat Tycho Brahe (1546–1601), famous for establishing the astro-
nomical castle of Uraniborg on the Isle of Hven, the extent to which
natural philosophy could co-exist with a thoroughbred prophetic bibli-
cism linked with the stars. Brahe is an embodiment of the move to
empiricism and precision of observation and so influential were his 
theories that after Clavius’s death in 1612 the Collegio Romano made
the Lutheran Dane’s geoheliocentric cosmology their own. His observa-
tion of the celestial world was not, however, limited to the empirical
and scientific uses to which it might be put; but was predicated on its
value in interpreting world (by which is meant eternal) history. This
material manifests itself in highly sectarian ways – the antichrist was a
key preoccupation of chronologies and apocalyptic readings of the Bible –
and the essay establishes the extent to which such reading of the Bible
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in prophetic mode would quite naturally call upon astronomical data, to
forward ideas that were increasingly political. One of Brahe’s student
assistants at Uraniborg, it should be added, Kørt Aslaksson (1564–1624),
is another example of a scientist who attempted to create a Mosaic
physics compatible with Genesis in his Physica et ethica Mosaica (1613).38

A great number of people who were by no means professional 
theologians engaged extensively with the Bible in this era and an equally
large number of writers treated natural philosophy without being 
‘scientists’ in any sense of the term. The concluding essays consciously
focus on such figures, who attempt to forge within their writing an
accommodation between natural philosophy and the scriptures. Such a
cultural amalgam resists division not only between science and religion,
but equally between science and humanist approaches to nature.39

Karen Edwards shows how natural history had recourse to complex
exegetical strategies, themselves tied to political meanings, and the
manner in which the understanding of animals, far from being a disin-
terested science, was tied to a set of partisan cultural imperatives.
Exploring Thomas Browne’s appraisal of the biblical locust and the early
modern search for its contemporary English equivalent, she finds such
apparently ‘scientific’ questions of identification becoming embroiled
in poetic and political identities within royalist verse and republican
polemic. Browne’s work epitomises the generic fluidity in the period; at
times scientific, deeply indebted to humanist modes of thinking and
having frequent recourse to exegetical material, he defies categorisation
and his intricate disciplinary tapestries are explored further in Kevin
Killeen’s essay on the roots and uses of seminal theory.

Various critics have, it might be noted, suggested the importance of
exegesis, and how it functioned as an analogy in the approach to other
subjects. Stephen Zwicker, for example, notes the extent to which early
modern thought emerged from ‘the deeply felt habits of exegesis …
and their steady presence far beyond the reading of scripture’.40 While
Zwicker focuses on political uses of exegesis, James Bono suggests a
similar interaction in relation to scientific practice: ‘Knowledge of the
Book of Nature was … embedded in linguistic mediations. Hence, 
the same techniques used to read God’s Book of Scriptures could be,
and were, transferred to reading the other Book, nature.’41 These are
important corrections to the somewhat ingrained historiographical
practice of treating scriptural exegesis as a fundamentally retrogressive
impediment to modernity. The transfer of methodologies between
‘reading the scriptures’ and ‘reading the world’, however, is not a loose
analogy, but designates, rather, an almost technical procedure, and the
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essays in this collection illustrate how such a transfer was achieved, in
what sense (or senses) reading the Bible might be a model for reading
the world.

Bono goes on to contend that the link is constituted largely in the
presumption of what might be called an Adamic linguistics, the divine
nature of things which early modern natural philosophy dreamed it
could recover, emphasising the textual nature of seventeenth-century
science: ‘Exegesis … prescribed a hermeneutics of scientific practice
that focused upon the interpretation of language and texts as bearers of
a lost, but recoverable, Adamic and divine understanding of nature and
things.’42 The knowledge lost through the disobedience of Adam and
Eve was a motif to which scientists repeatedly turned, rhetorically, see-
ing natural philosophy as a godly restorative for those attributes lost in
the fall, leading Paracelsus, for example, to write in De Caducis that ‘He
who created man, the same also created science … When Adam was
expelled from Paradise, God created for him the Light of Nature’.43

The rift between the Edenic ideal and the early modern reality of
humanity was deep, ranging from the shrunken limits of perception to
the inadequacies of language. Introducing his account of how natural
philosophy could redeem the puny human faculties, the Protestant
philosopher and clergyman Joseph Glanville (1636–1680) notes, with-
in the context of allegorical and literal interpretation of Genesis, that
Adam needed no Spectacles. The acuteness of his natural Opticks (if
conjecture may have credit) shew’d him much of the Coelestial mag-
nificence and bravery without a Galilaeo’s tube’, going on to suggest
that advances in telescopic technology might recuperate the loss.44

Bishop John Wilkins (1614–1672), first secretary of the Royal Society,
sees in the language projects of the era and the search for a universal
character a mode of circumventing the curse of Babel.45 Fallenness runs
deep in the motivation behind and the aspirations of early modern
natural philosophy. Much of the development of scientific and com-
mercial technology – mining, ship-building, navigation and an array of
emergent industries – acknowledges at least a sense that they are 
contributing to the restoration of faculties and technologies lost in the
Fall and the Flood. Perhaps more surprising, however, is the extent to
which technology turns up as a subject of exegetical consideration.
Jonathan Sawday’s essay traces a lengthy interpretative tradition 
that reads the building of the Tower of Babel not only within its post-
lapsarian linguistic valences – as a monument to vanity – but also as an
optimistic moment of communal technology, ‘perversely commend-
able’ and a ‘celebration of human ingenuity’. Such an approach, seeing
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Babel as a story of scientific optimism, is testimony to the variety and
flexibility to be found within the many under-explored exegetical tra-
ditions of the era.

A note on terminology may be justified. As John Brooke argues, when
students of nature called themselves ‘natural philosophers’, they were
locating themselves within intellectual traditions in which more than
immediate scientific technicalities were discussed.46 Modern discussions
of the relationship between ‘science’ and ‘religion’ can run the risk of
creating separate artificial categories, for it could be argued that where
science and theology sought to explain the same natural phenomena
they were both engaged in the joint endeavour of ‘natural philosophy’
– hence our preference for a focus on exegesis and science. We have
worked with a broad definition of ‘science’, as both a body of theories
and their application in technology, to permit consideration of the 
great variety of beliefs and practices involved in the investigation of
nature.47 This introduction and the essays in the book move freely
between the terms ‘science’ and ‘natural philosophy’, while acknow-
ledging the problematic nature and potential anachronism in using
‘science’ and its cognates. Likewise debates on the currency of
‘Renaissance’, ‘Reformation’ and ‘early modern’ as markers of perio-
disation are elided. While we have preferred ‘early modern’ within the
editors’ introduction, essays use all three terms which can, without
undue confusion, be seen as covering, unless made otherwise clear, the
sixteenth and seventeenth centuries. Without having chosen a definite
terminus ad quem, we have considered Newton as too late for our 
purposes, though he too produced an exegesis of the Book of Daniel at the
same time as he wrote the Principia, his model of the clockwork cosmos.
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Part I The Word and the World



2
Reinterpreting Nature in Early
Modern Europe: Natural
Philosophy, Biblical Exegesis and
the Contemplative Life
Peter Harrison

When he reads, let him seek for savour, not science.
The Holy Scripture is the well of Jacob from which the
waters are drawn which will be poured out later in
prayer. Thus there will be no need to go to the oratory
to begin to pray; but in reading itself, means will be
found for prayer and contemplation.1

In offering this advice on the reading of scripture, Cistercian monk
Arnoul of Bohériss (fl. 1200) provides a useful example of the place of
the bible in the meditative traditions of medieval monasticism. For
Arnoul, scripture was studied not in order to confer knowledge (scientia)
upon the reader; rather, the words of scripture were to be savoured and
digested in such a way that they would provide the fertile subject mat-
ter for prayer and contemplation. In this long-standing tradition of
prayerful reading – lexio divina – the divine words of scripture were
ruminated upon and literally ‘tasted’ with the heart. Arnoul’s counsel,
concerning the reading of scripture, contrasts instructively with the
position of the Calvinist theologian Lambert Daneau (1530–95), who
some three and a half centuries later was to suggest, to the contrary, that
one should indeed search for ‘science’ within the pages of scripture. In
his Physica Christiana (‘Christian Physics’, 1576), Daneau argued that
the book of Genesis was a ‘Treatise of Naturall Philosophie’ penned by
Moses. Daneau’s English translator went so far as to insist that all true
natural philosophy was ‘founded uppon the assured round of Gods
word and holy Scriptures’.2

While it is true that there were those in the medieval period who,
contrary to Arnoul’s advice, did in fact seek natural philosophy in the
pages of scripture and, conversely, those in the early modern period
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who perpetuated the contemplative reading of sacred scripture, the
respective positions of Arnoul and Daneau are indicative of an important
shift in the relationship between the reading of scripture and the study
of nature that took place in the early modern period. In this essay, I shall
focus on two related aspects of that change. First, I shall argue that
patristic and medieval exegesis brought together in a tightly integrated
fashion the interpretation of scripture and of nature, and that for vari-
ous reasons this gradually disintegrated in the early modern period, mak-
ing possible an interpretation of nature that stood in a wholly new 
relation to the reading of scripture. This claim, in essence, is an elabora-
tion of the thesis first set out in The Bible, Protestantism and The Rise of
Natural Science.3 Second, building on this thesis, I will suggest that
medieval allegory was closely tied to a conception of the philosophical
life as one of contemplation as opposed to action. The early modern
emphasis on the priority of the active life, and the emergence of new
conceptions of what it was to be a philosopher (in particular a natural
philosopher), would necessitate a renegotiation of the connection between
biblical exegesis and natural philosophy. I shall take Francis Bacon’s pro-
posed instauration of learning as exemplifying this latter transition. 

Allegory and the ‘two books’

‘What man of intelligence’, inquired the Alexandrian Church Father
Origen (c. 185–c. 254), ‘will believe that the first and the second and
third day and the evening and the morning existed without the sun and
moon and stars’. The Genesis days of creation, along with many other
Old Testament narratives were not to be taken literally, he insisted.
Rather, scripture was to be read in a three-fold way – for its literal,
moral, and allegorical meanings.4 The account of the creation in
Genesis was not primarily a cosmogony, and the sophisticated reader
was to look beyond the literal sense to its deeper theological meanings.
For Origen, non-literal readings of scripture provided a way of sanitising
many of the unedifying narratives of the Old Testament, of explaining
anthropomorphic references to God, and of forging stronger links
between the Hebrew Bible and the New Testament. The allegorical
interpretation of scripture had been pioneered by another Alexandrian,
Philo (c. 20 BC–50 CE), some two centuries earlier, and Philo’s methods
of biblical interpretation exercised a considerable influence over the
Church Fathers.5 Allegory seemed also to have been endorsed by 
St. Paul, who not only relied on it in his own exegesis of passages from
the Hebrew Bible, but also set out the view that the world was to be read
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for its theological meanings. In a passage that was used for the next
millennium to sanction the allegorical reading of nature, he declared in
Romans 1:20: ‘For the invisible things of him [God] from the creation
of the world are clearly seen, being understood by the things that are
made.’6

While there are important differences among the Church Fathers on
the methods of biblical exegesis, it remains true that by the fifth century
allegory occupied a central role in the interpretation of scripture. In
keeping with this development, Augustine of Hippo (354–430 CE) was to
refine Origen’s hermeneutical approach, adding a further level to his
three-fold system and providing a more formal theoretical justification
for allegorical readings of scripture and nature.7 Augustine, incidentally,
was the first to use the expression ‘book of nature’, when he insisted,
against the Manichaeans, that the created order was essentially good.8 In
De doctrina christiana – a work that has rightly been designated the first
work of semiotics – Augustine explained how allegory linked the book of
scripture to the book of nature. The literal sense of scripture, Augustine
explained, is established by linking words to the objects to which they
refer. The allegorical sense, however, lies in the meaning of the objects,
for objects can refer to other objects.9 Allegory thus relies on the fact that
God has instituted objects to function as natural signs. Multiplicity of
meaning, moreover, does not reside in the multiple senses of words, but
rather in the fact that objects can be bearers of multiple meanings.
Allegorical interpretation, thus understood, was not primarily a literary
device, but rather a procedure through which the reader was led beyond
the literal words of the biblical text to the natural world. Allegory linked
the contemplation of scripture with the contemplation of the creatures.
This rich conception of the symbolic meanings of nature and its inti-
mate connection with the reading of scripture was commonplace in the
Middle Ages and underpinned the well-known metaphor of the ‘book of
nature’. As Hugh of St. Victor (d. 1192) explains:

For the whole sensible world is like a kind of book written by the
finger of God – that is, created by divine power – and each particular
creature is somewhat like a figure, not invented by human decision,
but instituted by the divine will to manifest the invisible things of
God’s wisdom. But in the same way that some illiterate, if he saw an
open book, would notice the figures, but would not comprehend the
letters, so also the stupid and ‘animal man’ who ‘does not perceive
the things of God’, may see the outward appearance of these visible
creatures, but does not understand the reason within.10
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Neither did medieval thinkers with Aristotelian sympathies abandon
this approach to the biblical text. In the very first question of the
Summa theologiae, Thomas Aquinas endorsed the four-fold method of
interpretation (while stressing the primacy of the literal sense).
According to Aquinas: ‘The author of Holy Writ is God, in whose power
it is to signify His meaning, not by words only (as man also can do), but
also by things themselves.’ Aquinas went on to explain that the senses
of scripture ‘are not multiplied because one word signifies several
things, but because the things signified by the words can be themselves
types of other things’.11

In sum, for much of the Middle Ages, objects in the natural world
could be ordered primarily in terms of their meaning. On this under-
standing, the mastery over nature exhibited by Adam in his innocence
was not only, or even primarily, a capacity to bend the creatures to his
will, but was rather a mastery of the multiple meanings of creatures.
Bonaventure (1217–74), for example, was to propose that Adam, in his
state of innocence, ‘possessed knowledge of created things and was
raised through their representation to God’.12 During this period
attempts to restore the original dominion of Adam thus consist in 
the mental mastery of the theological meanings of nature, along with
the control of the inner beasts – the passions – that are present in the
human microcosm.

Much of this was to begin to change during the sixteenth century,
and for various reasons. It is almost a cliché that the invention of the
printing press dramatically increased the number and kinds of books in
circulation. At the same time, humanist scholars with their motto 
ad fontes fuelled a demand for new critical editions of ancient works.
Knowledge of Greek became a basic prerequisite for any self-respecting
student of the classics, and biblical scholars quickly discovered that they
needed to become familiar with Hebrew as well. The officially san-
ctioned text of scripture, the Latin Vulgate, came under increasing pres-
sure from the textual criticism of such individuals as Erasmus. Last, but
not least, from the second decade of the sixteenth century, the
Protestant reformers set about systematically dismantling the great edi-
fice of medieval biblical exegesis: they echoed the cry of the humanists
with their own motto sola scriptura; they challenged the prerogative of
the church to oversee and delimit the meanings of scripture; they called
for reform of the biblical text itself; and they sought to reassert the pri-
ority of the literal or historical sense.

Martin Luther described the literal sense as ‘the highest, best,
strongest, in short, the whole substance, foundation, and nature of
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holy scripture’. John Calvin agreed that the only occasions on which
passages of scripture were to be read allegorically was when other
biblical authors had done so. Both men criticised Origen for imposing
his fanciful inventions on scripture.13 According to Hans Frei, ‘the
affirmation that the literal or grammatical sense is the Bible’s true
sense became programmatic for the traditions of Lutheran and
Calvinistic interpretation’.14 This approach did not amount to a slavish
literalism, and the anachronistic label ‘fundamentalism’ is entirely
misplaced. Not all non-literal interpretations were automatically
suspect. Calvin had a robust theory of accommodation – a quite tradi-
tional view according to which the Holy Spirit ‘accommodated’ the
biblical message to the limited comprehensions of its human audi-
ence. ‘Typological’ readings, moreover, were permissible because they
were sanctioned by scripture itself. Thus Adam was a ‘type’ of Christ.
Typology enabled characters that inhabited the Old Testament to be
connected with the message of the New. It also made possible the
interpretation of contemporary events in the light of biblical narra-
tives, by associating present historical actors with biblical figures.
While we may think of such typological constructions as non-literal
readings, the important point for our purposes is that such readings
are not premised on a view of the symbolic nature of material reality,
but rather upon a providentialist view of history. In other words,
typology assumes that God relies on historical events, rather than the
natural world, to communicate his messages to humanity.15

As it relates to the study of the natural world, what is significant in all
of this is that a denial of the legitimacy of allegorical interpretation has
far-reaching implications for the study of nature. For if objects no
longer function as natural signs, the hermeneutical principles operative
in reading the book of nature stand in need of radical revision. It is also
important that the issue of the capacity of objects to act as symbols was
a fundamental issue in Reformation debates about the nature of the
sacraments, the status of images and icons, and the primacy of word
over image. For many Protestants, the chief significance of the Eucharist
was thus to bring to mind the significance of past historical events.
Images and statues were ‘idols’, to be tolerated, if at all, only grudgingly
as visual representations of biblical narratives that were inaccessible to
the illiterate. In worship, the preaching of the word displaced the visual
drama of the mass – it was, as Calvin stressed, by hearing the word that
faith was engendered in the soul of the Christian.16 In all of this, as
Lawrence Stone has expressed it, ‘Europe moved decisively from an
image culture to a word culture.’17
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Another feature of the teachings of the Protestant reformers also
played a central role in the hermeneutical revolution of the sixteenth
century. Luther and Calvin both denied that the church alone could
make definitive pronouncements about the meaning of scripture. Up
until this time, the authoritative text of scripture was literally embed-
ded within a framework of gloss and commentary, so that in practice it
was difficult to make a distinction between the original canonical doc-
ument and cumulative labour of centuries of scribal commentary. It is
in this context that we are to understand the revolutionary nature of
Luther’s preparations for his lectures on the Psalms, delivered in the
summer of 1513. In an act that has been described as ‘the symbolic
moment of transition between ancient and modern hermeneutics’, the
young professor arranged for the university printer to prepare a text of
the book of Psalms with large blank margins, free of the traditional
glosses and comments of previous generations of exegetes. Scripture,
stripped of its heretical glosses, Luther was later to say, ‘is the sun and
the whole light from which all teachers receive their light’.18 In a paral-
lel development, the reformers also rejected the Roman doctrine of
implicit faith, according to which doctrines were to be uncritically
accepted by the laity on the basis that they had been endorsed by the
bishops and doctors of the church. Calvin referred to implicit faith as a
‘popish fiction’ and insisted that individuals come to know and under-
stand the word of God for themselves, at first hand. This in turn
required a reading of the scriptures in the vernacular and without the
intrusive and distracting commentary of the ecclesiastical authorities of
ages past.19

The consequences of these developments for the way in which natu-
ral objects were understood were far-reaching. First, we now have the
possibility of reconfiguring the natural world. This is because if the
order of nature lies not in its array of symbolic similitudes, and if its pri-
mary use is no longer the reinforcement of a range of revealed truths,
then other ordering principles and theological applications need to
come to the fore. For this intensely religious age, the created order
retains its theological significance, but increasingly that significance no
longer resides in the symbolic meanings of the creatures. Hence, the
demise of allegory makes room for alternative ordering principles such
as those suggested by Michel Foucault – mathesis and taxonomy.20

Galileo’s well-known remarks to the effect that the book of a nature is
written in the language of mathematics thus stand in sharp contrast to
Hugh of St. Victor’s earlier claim that in the book of nature creatures are
‘figures’ instituted by God to represent otherwise invisible theological
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realities.21 In an alternative early modern understanding of the
metaphor, Robert Boyle (1627–91) suggested that ‘physiology’ provided
the interpretative key to the book of nature.22 The theological signifi-
cance of nature, according to these revised understandings, is now
inferred from the mathematical order of the natural world or from the
remarkable instances of contrivance or design found in the creatures.
The sole theological message to be read from the book of nature is now
God’s power and wisdom. This message is not read from the mere
appearances of objects, moreover, but was derived from a more detailed
knowledge of their structures and functions, or from an understanding
of the mathematical basis of the laws evident in the operations of the
cosmos.

A second consequence of this transition is a need for sources of
authority other than tradition. Direct personal experience becomes one
of the characteristics of both experimental natural philosophy and of
reformed religion. Thus one of the standard contrasts in book
metaphors of the early modern period is that between the book of
nature and the books of men. As the individual encounter with nature
itself takes precedence over the written authorities, so the unmediated
experience of scripture – an experience in principle now open to all – is
substituted for a putatively corrupted, distorted and second-hand
account handed down by ecclesiastical authorities. In this respect a new
‘experimental religion’ will develop alongside a new ‘experimental phi-
losophy’. Here ‘experimental’ is used, in the early-modern parlance, as
a synonym for experience. 

Thirdly, Protestant iconoclasm – its criticism of allegory and sacra-
mental symbolism – generated a suspicion of the realm of the visual.
Calvinist clergyman George Hakewill, for example, designated the
‘superstitious worship’ of the papists as the ‘eye-service’. Historian
Stuart Clarke has recently spoken in this context of the early modern
demand for the ‘reformation of the eyes’.23 It did not follow from this
that visual experience was to be shunned in favour of, say, a retreat to
rational speculation. Instead it was argued that the visual realm needed
to be approached in a more disciplined fashion than had hitherto been
the case. We can speak here of an approach that was experimental in a
second sense – understood not as personal experience but as systematic
testing – testing both of a deceitful nature and of equally unreliable
human senses. Both the opacity of nature and the limitations of human
cognitive and sensory faculties were understood as consequences of the
Fall, a doctrine that received increasing attention in the wake of the
Protestant Reformation.24 As the idolatry of the papists was said to
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signify their seduction by the visual realm, so Bacon’s ‘idols of the
mind’, for example, explain the unsuccessful attempts of previous gen-
erations of natural philosophers to provide adequate interpretations of
nature.25 Experiment in this more familiar sense of the term thus
involves a disciplining of visual experience, and a search that extends
beyond the mere appearances of things.

The impact of these transitions was not immediately felt, neither was
it by any means felt universally. Yet some measure of their influence can
be seen if we contrast early seventeenth-century natural histories with
those from the latter half of the century. Edward Topsell’s popular
Historie of Foure-Footed Beastes (1607) announces on its title page that
‘The story of every beast is amplified with narrations out of scriptures,
fathers, phylosophers, physicians, and poets: wherein are declared divers
hyeroglyphicks, emblems, epigrams, and other good histories.’26 This
approach is in stark contrast to that adopted by natural historians later
in the century. Nehemiah Grew (1641–1712) thus deliberately excluded
‘Mystick, Mythologick, or Hieroglyphick matter’ from his catalogue of
the Royal Society’s natural history collection, focusing instead on the
‘Uses and Reasons of Things’. 27 John Ray and Francis Willoughby also
felt it necessary to point out to readers of their Ornithology (1678) that
they had omitted ‘Homonymous and Synonymous words, or the divers
names of Birds, Hieroglyphics, Emblems, Morals, Fables, Presages or ought
else appertaining to Divinity, Ethics, Grammar, or any sort of Humane
Learning’. These, things, they insisted, were not part of a proper natural
history.28 Ray and Willoughby rejected both the authority of ancient
interpreters of nature and the notion that the natural objects might have
symbolic functions. This repudiation of an ‘implicit faith’ in revered
authorities is further reinforced in their assertion that ‘we did not as
some before us have done, only transcribe other mens descriptions, but
we our selves did carefully describe each bird from the view and inspection
of it lying before us [and] rectified many mistakes in the Writings of Gesner
and Aldrovandus’. The reason for many of the mistakes of these authors was
that descriptions of birds were sent by correspondents or ‘found in Books’.
True natural history thus called for first-hand or ‘experimental’
knowledge. As Ray later expressed it in the classic Wisdom of God
Manifested in the Works of Creation (1691), ‘I have been careful to admit
nothing for matter of Fact or Experiment [i.e. first-hand experience] but
what is undoubtedly true.’29

All of this brings us to the second element of this essay, in which we
retrace our steps, this time giving consideration to the manner in
which notions of the goal of the philosophical life, understood as the
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contemplation of truth, relates to hermeneutical practice. In essence
what I shall propose here is that allegorical readings of scripture and
nature were closely allied with the ideal of philosophy as contemplation.
I hope to show that new early modern ideas of the goal of philosophy
and new ways of reading the books of scripture and nature are mutually
reinforcing. Thus, for example, Bacon’s suggestion that contemplation
and action be united will promote new ideas about how the natural
world is to be used. Creatures will no longer serve as signs of transcen-
dental truths, but rather as objects of material exploitation for the pur-
pose of improving human existence in the present life.

Reading, contemplation, and the use of the creatures

The problematic nature of the term ‘science’ when applied to the
medieval and early modern study of nature is now well established.
Historians sensitive to this issue now routinely speak instead of ‘natural
philosophy’ or ‘natural history’, and are much more conscious of the
significance of these different ways of dividing the intellectual territory.
In the standard medieval taxonomy, which ultimately derives from
Aristotle, natural philosophy was one of three speculative sciences,
along with mathematics and ‘sacred science’ or theology.30 The ancients
had argued, moreover, that philosophy was a contemplative activity,
and that the philosopher himself – it was usually a male – was a partic-
ular kind of person.31 Philosophy was, as Pierre Hadot has put it, ‘a way
of life’. Influential Christian writers such as Origen, Augustine, Gregory
the Great, and Aquinas also endorsed the priority of the contemplative
life.32 Augustine, for example, regarded the biblical story of Mary and
Martha as an allegory of the active and contemplative lives, and Christ’s
approval of Mary – ‘Mary has chosen that good part’ (Luke 10:42) – as
an endorsement of the contemplative life.33 For Augustine, the active
life was associated with scientia (‘science’), the contemplative with the
more noble sapientia (wisdom).34

Allegorical interpretation, which linked the contemplation of scripture
with the contemplation of the creatures, meshed neatly with the
Christianised version of the contemplative ideal.35 In essence, the con-
templation of the creatures referred to by the words of scripture led to a
contemplation of higher theological truths, and ultimately to contempla-
tion of God. The creatures thus had a use in the practice of contemplation.
Again, Augustine provides us with a good example of how this might work
in his De doctrina christiana. Here he announces that ‘all teaching is either
about things or signs’, and that ‘we learn about things, through signs’. 
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He continues that ‘we enjoy that thing which we love for its own sake …
while everything else is simply to be used’. Thus 

we have to use [uti] this world, not enjoy [frui] it, so that we may
behold the invisible things of God, brought to our knowledge
through the things that have been made (Romans 1:20); that is, so
that we may proceed from temporal and bodily things to grasp those
that are eternal and spiritual.36

Here, then, Augustine underlines the fact that while the literal words
of scripture convey theological truths directly, they also point us to
the things of nature. When we use the things of nature – that is, as a
starting point for contemplation – then we advance to higher unseen
truths.

Aquinas would subsequently say something quite similar, this time
against the background of a conception of theology as the highest of the
theoretical sciences, to which the other sciences – such as natural
philosophy – serve as handmaidens. In a series of questions about the gift
of knowledge and its relation to the human end of happiness, Aquinas
suggests that ‘man’s beatitude consists, not in considering creatures, but
in contemplating God’. He continues, ‘But man’s beatitude does consist
somewhat in the right use of creatures, and in well-ordered love of them:
and this I say with regard to the beatitude of a wayfarer.’37 Aquinas was
later to explain on the authority of Romans 1:20 that since ‘God’s effects
show us the way to the contemplation of God Himself … it follows that
the contemplation of the divine effects also belongs to the contemplative
life, inasmuch as man is guided thereby to the knowledge of God’.38

When Aquinas speaks of the ‘right use’ and a ‘well-ordered love’ of the
creatures, then, it is clear that what he has in mind is the supporting role
that they play in the contemplation of truth. These conceptions of use-
fulness in both Aquinas and Augustine are consistent with the goals of
the contemplative life and contrast instructively with some early modern
prescriptions, specifically those of Calvin and Bacon.39

The symbolic ‘use’ of the creatures in the first stages of contemplation
cohered with moral and allegorical readings of the Genesis narrative.
One of the clearest examples of the manner in which biblical exegesis
and the study of the creatures together served to reinforce the priority of
the contemplative life is the history of the interpretation of the Genesis
imperative to ‘have dominion … over every living thing’ (Genesis 1:28).
The Church Fathers tended to read this passage as an injunction to
exercise dominion over the ‘beasts within’. John Chrysostom, for
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example, suggested that the ‘beasts’ that were to be subjected to domin-
ion were nothing other than intractable human passions. ‘Bringing the
beast under control’, he explained, really meant ‘banishing the flood of
unworthy passions’:40

Hence even the Sacred Scripture, with these sorts of disturbing pas-
sions in mind, in many places applies the names of brutes and wild
beasts to those gifted with reason ... and it adds other names appro-
priate to the various passions in the hope that eventually they may
feel ashamed of this behaviour and turn back to their true nobility,
coming to terms with their true nature and giving the laws of God
pride of place before their own passions.41

In a similar vein, Augustine pointed out that the beasts ‘signify the
affections of the soul’. The unruly impulses of the body are thus ‘ani-
mals’ that ‘serve reason when they are restrained from their deadly
ways’.42 These readings were themselves informed by the ancient idea of
the microcosm – that the human person was the epitome of all things,
including the whole animal realm.43 They also drew upon the idea that
when Adam fell, the inner rebellion of his passions against reason was
reflected externally in the revolt of the wild beasts that had once served
him.44 The province of Adamic dominion in the allegorical and moral
readings of the Fall was thus the inner psychological realm.

Returning to our main argument, one of the implications of using the
creatures as a starting point for contemplation of the divine nature was
that no sharp distinction could be drawn between what would become
known as natural and revealed theology. Reading the book of nature in
the contemplative mode could yield truths usually thought to be the
sole preserve of revealed theology (that is, found exclusively in the book
of scripture).45 Typically, these were such truths at the Triune nature of
God and the Incarnation of Christ. Consider, in this context, the
Augustinian doctrine of the vestigia trinitatis according to which Triune
structures could be found within the human soul; or Bonaventure’s
suggestion that ‘the creature of the world is like a book in which the
creative Trinity is reflected, represented, and written’;46 or fifteenth-
century Spanish theologian Raymond Sebonde’s Book of the Creatures, in
which it is argued that the book of nature, like God’s other book, was
sufficient for salvation and communicated something of God’s Triune
nature.47 Such contentions serve to blur the traditional boundary
between God’s self-revelation in scripture and the more limited range of
truths known from the study of nature.
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Much of this was to change in the early modern period. The gradual
demise of the hermeneutical practices in which symbolic and emblematic
readings of nature were informed by scripture led to the development of
that sharp division between the natural and revealed theology with
which we are now familiar.48 At the same time, new conceptions of
philosophy that tilted the balance away from solitary contemplation to
collective action called for a revised understanding of the ‘uses’ of the
creatures. Both of these changes are conspicuous in Bacon’s prescriptions
for the interpretation of nature. As is the case with Galileo and Boyle,
Bacon’s ‘two books’ metaphor differs in important ways from that of
Hugh of St. Victor or Raymond Sebonde. According to Bacon, study of
the creatures shows ‘the power and ability of their maker, but not his
image’.49 This, for Bacon, is the vital difference between the two books:
one shows God’s will, nature, and image, the other bears mute testi-
mony to his power.50 Nature is now a domain essentially devoid of the-
ological meanings. Again, however, it does not follow that nature has
no theological uses. On the contrary, nature bears indirect witness to
the power of God, and nature can be mastered in such a way that
restores in part the prelapsarian perfection once enjoyed by Adam. In
comparison to the rich symbolic conception of nature that had come
before, this was a relatively impoverished theological vision.
Ultimately, says Bacon, we can climb only part-way up the ladder of
contemplation. At a certain point, we are simply reduced to wonder,
which is ‘knowledge broken’ (the phrase later used in The Advancement
of Learning) or ‘contemplation broken off’.51 The contemplative path
that had led the medieval reader of scripture from the image of the
creatures to the image of the divine creator himself was in certain
respects for Bacon more of a dead end.

Bacon also radically reconfigured the medieval conceptions of the
‘use’ of the creatures, and did so in a way that is consistent with his con-
viction that the contemplative and active lives need to be more closely
conjoined. He did not believe that the quest for truth leads from the
contemplation of the creatures to an ethereal existence remote from the
mundane world – ‘as if’, he writes, ‘there were to be sought in knowl-
edge a couch, whereupon to rest a searching and restless spirit; or ter-
race, for a wandering variable mind to walk up and down with a fair
prospect’. We must rather seek ‘a rich store house, for the glory of the
Creator and the relief of man’s estate’.52 Knowledge should be pursued,
he observes elsewhere, not for ‘the quiet of resolution’ but for ‘a resti-
tution and reinvesting (in great part) of man to the sovereignty and
power … which he had in his first state of creation’.53
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Another aspect of this revised notion of the relationship between the
active and contemplative lives is that, for Bacon, contemplation is not
primarily aimed at effecting an inner transformation of the individual.
Plato had thought that the philosopher, the lover of wisdom, would
eventually become ‘orderly and divine’.54 Aquinas likewise insisted that
the contemplation of God entailed growing into conformity with the
divine nature. ‘The rational creature’, as he put it, ‘becomes deiform’.55

During the Renaissance, significant elements of this view were to be
rehearsed by hermetical and magical writers.56 Thus Heinrich Cornelius
Agrippa von Nettesheim in De occulta philosophia libri tres (1531) wrote: 

… we ought to labour in nothing more in this life, then that we
degenerate not from Excellency of the mind, by which we come
nearest to God and put on the Divine Nature: lest at any time our
mind waxing dull by vain idleness, should decline to the frailty of
our earthly body and vices of the flesh: so we should loose it, as it
were cast down by the dark cloud of perverse lusts. Wherefore we
ought so to order our mind, that it by it self being mindfull of its own
dignity and excellency, should always both think, do and operate
something worthy of it self; But the knowledge of the Divine science,
doth only and very powerfully perform this for us. When we by the
remembrance of its majesty being always busied in Divine studies do
every moment contemplate Divine things, and by a sage and diligent
inquisition, and by all the degrees of the creatures ascending even to
the Archetype himself, do draw from him the infallible vertue of all
things … But the understanding of Divine things, purgeth the mind
from errors, and rendreth it Divine, giveth infallible power to our
works, and driveth far the doubts and obstacles of all evil spirits, and
together subjects them to our commands.57

For Agrippa, when we contemplate God we put on the divine nature.
This contemplation proceeds through degrees from the creatures to the
divine Archetype. As a result of this process the mind is purged,
enabling the creatures once again to be ‘subject to our commands’.

For Bacon, however, some of the energies once directed solely towards
self-mastery are to be reoriented towards a mastery of the external
world. Part of the reason for this may be related to Protestant doubts
about the perfectibility of human nature. We are reconciled with God,
Luther and Calvin had insisted, not because we become righteous or
God-like, but rather because we are reckoned to be righteous.
Justification is not an internal change in the person, but an external
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change of status. While Bacon’s personal religious commitments remain
a matter of some debate, there is little doubt that he was exposed to
Calvinist theology from an early age and was most likely influenced by
it. But whatever the reasons, the goal of philosophy (or at least the nat-
ural philosopher) was for Bacon the improvement of social welfare
through the mastery and manipulation of nature. Bacon wrote that ‘the
improvement of man’s mind and the improvement of his lot are one
and the same thing’.58 In much the same way that religious faith bears
fruit in works, Bacon thought, so knowledge and power ‘meet in one’.59

We find these sentiments reinforced in Bacon’s exegesis of Genesis. As
we have already seen, the Genesis narrative that described Adam’s orig-
inal sovereignty could be interpreted in various ways. The contempla-
tives understood it to be, above all, a psychological dominion. Bacon,
however, reads this part of the Genesis narrative quite literally. The
work that Adam performed was the physical work of the gardener – he
was not cultivating the fruits of the spirit. The dominion that he exer-
cised was over actual creatures that he knew and could literally control.
Thus, inasmuch as the present Christian life involves the struggle to
reclaim the status once enjoyed by Adam, in addition to reforming our
moral lives, we must seek also to re-establish our dominion over a mate-
rial nature.60 Bacon presents his own ‘utilitarianism’ as an application of
Christian charity. Our efforts to master nature are directed towards lib-
erating ourselves and our fellows from the physical sufferings visited
upon us all on account of Adam’s lapse. The Baconian emphasis on
‘using’ the creatures thus draws upon an impeccable theological tradi-
tion that includes Augustine and Calvin.

Conclusion

In this essay, I have suggested that there were important connections
between two transitions that took place over the course of the sixteenth
and seventeenth centuries. The decline of the symbolic reading of the
natural world, which was promoted in various ways by the Protestant
Reformation, made room for new ways of interpreting nature. At the
same time, an increasing emphasis on the priority of the active life
sponsored a more active interrogative approach to the natural world, as
exemplified in the new experimental natural philosophy. Because the
allegorical reading (of nature and scripture) had been an integral part of
contemplative practice, these two transitions were intimately related. The
link between allegory and the contemplative life sheds important light
on the issue of the ‘use’ of the creatures, and hence on the incipient
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utilitarianism of modern natural philosophy. Where once contemplating
the creatures was a matter of understanding their referential functions,
from the seventeenth century onwards their use lay in serving as evi-
dence of design and in applications for the improvement of human
welfare. Both of these latter uses require a more active engagement with
the natural world – knowledge of the internal structures of the creatures,
for example, rather than consideration of their external similitudes.
Moreover, the restoration of Adam’s dominion, now regarded as a literal
rather than metaphorical mastery, became a means of improving the
material welfare of human beings in the present life.

Two further points can be made. First, there are also important impli-
cations of the changes charted here for the history of Western
Christianity. Because the new ways of interpreting nature now yielded
a considerably reduced theological content, at least in terms of rein-
forcing the doctrines of revealed religion, and because nature was no
longer regarded as bearing the image of its maker, it became increas-
ingly difficult to see, for example, Triune structures in the natural world.
As a consequence of this, for the first time since late antiquity, questions
were asked about whether such fundamental doctrines receive support
from that other book – the book of scripture. For this reason we see the
rise of Deism over the course of the seventeenth century. This also, I
believe, provides us with a partial explanation of why Trinitarian heresies
become a significant issue again during this period. More specifically,
we might ask whether the heterodox Trinitarian views of such figures as
William Whiston, Isaac Newton, and Samuel Clarke were related to
their doubts about biblical support for the doctrine, as opposed to such
theological considerations as the need to concentrate power in the
hands of God the Father.

Finally, in the kind of union of action and contemplation proposed
by individuals such as Bacon, we encounter an ‘externalising’ or pro-
jection into the world of what had once been an interior process geared
to perfecting the human soul and making it God-like. Inner mental
disciplines become externalised procedures, and this in turn makes it
possible for both the democratisation of science and for the contem-
plation of nature to become a collective enterprise aimed at generating
social goods. Paralleling this transition we also see the objectification of
scientia, now no longer regarded as an inner intellectual virtue acquired
by habit, but rather a body of knowledge or set of procedures aimed at
disciplining and controlling the manner in which the book of nature is
now read. In a sense, the emphasis on the importance of an objective
method which has characterised natural philosophy – or ‘science’ if you
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will – since the seventeenth century is closely related to changes in the
way in which the book of scripture and nature were interpreted. 
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3
Making Sense of Science and the
Literal: Modern Semantics and
Early Modern Hermeneutics
James Dougal Fleming

Peter Harrison has argued that modern natural science was able to begin
once biblical allegory got out of the way. The withdrawal of scripture from
natural philosophy was, allegedly, the result of exegetic literalism.1 This
argument, while intriguing, accords with a positivist epistemology
in which science is the knowledge that begins where reading and inter-
pretation (or hermeneutics) end. Reified in the process is an idea of literal
interpretation as strict, uncreative, and true to its (textual) objects – in a
word, as scientific. At the same time, the hermeneutic validity of the
literal is proved, as it were, by a narrative of its spontaneous emergence in
history, before the science that it reflects. This essay will argue, against
Harrison’s account, that literalism cannot be understood as science’s
post-hermeneutic precondition. For literalism requires very considerable
hermeneutic construction; and emergent science, in particular
Copernicanism, actively and influentially engaged in this construction.
Science may or may not be a historical epiphenomenon of literalism, but
literalism is certainly a hermeneutic entailment of science.

One of the suspicious things about literalism, in early modern biblical
exegesis, is that most people are in favour of it. Although a Reformation
watchword, opposed to patristic allegory and Tridentine authoritarianism,
the literal is also strongly emphasised by Counter-Reformation
authorities.2 St. Augustine (AD 354–430), after all, had founded Catholic
tradition on the literal meaning of scripture, allowing allegorical inter-
pretation only as adornment or aid.3 Cardinal Bellarmine, the doctrinal
authority of the seventeenth-century church, joined his Protestant
opponents in re-asserting Augustine’s standard, while extending it to a
grammatical insistence on every phrase and word of scripture that would
not have been out of place in Luther’s writings.4 Meanwhile, the excep-
tions that Luther and Calvin allow in their literalism – the exceptions of
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rhetorical figuration, accommodation, and typology – are not easily
distinguishable from the same exceptions in Bellarmine. Of course, early
modern Catholics and Protestants produced very divergent readings of
the Bible. The period’s confessional controversies were in large part
exegetic. The relevant exegeses, however, were almost all supposed to be
literalist, and the resulting controversies were largely over the literal
meanings of scriptural passages. 

A hermeneutic paradox results at the core of the ‘literal’ idea. For the
literal meaning of a text, presumably, is the immediate or self-evident or
straightforward meaning. It is the meaning that presents itself to any-
body who bothers to read or listen. This is what it means, in the case of
exegesis, for scripture to be sui ipsius interpres. The literal meaning is not
supposed to be a function of interpretation. Therefore, ‘literal interpre-
tation’ is an oxymoron, and interpretative disagreement among literal-
ists is inconsistent with the very idea of the literal. We cannot resolve
this situation simply by proposing that interpreters may mistake the
literal in given instances. For the literal meaning, by definition, is
supposed to be unmistakable. To mistake it, or to accuse others of so
doing, is not to be wrong or right about it, but to deconstruct it. Neither
can we appeal, at least not very effectively, to the notion of exceptions
to literalism. For if the exceptions are mere abandonments of literalism,
more or less at the will of the interpreter, then the hermeneutic singu-
larity and authority of the literal would appear to be much weakened.
On the other hand, if the exceptions are consistent with literalism, in
some overarching and non-arbitrary way, then the target of literal inter-
pretation would appear, bewilderingly, to be something other than the
merely literal. 

As it happens, a bifurcation of the literal is recognised in early modern
exegesis. Cardinal Bellarmine, making explicit what is everywhere implicit
in the work of his colleagues and adversaries, distinguishes ‘two types
of literal meaning: simple, which consists of the proper meaning of
words, and figurative, in which words are transferred from their natural
signification to another’.5 Bellarmine’s well-known distinction codifies a
great deal of flexibility within early modern literalism. At the same time,
the distinction appears quite legitimate. After all, rhetorical figuration is
not the same thing as allegorisation. The latter is an esoteric manipulation
of normal utterance. The former, by contrast, is requisite to normal
utterance. Thus when the Holy Spirit talks of people being gathered
to ‘Abraham’s bosom’, as Luther notes, the phrase is clearly synecdochal
for death and judgment; yet this interpretative departure from the strict
or grammatical meaning is not of the same order, say, as St. Paul’s
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typological reading of Genesis.6 The ‘historical sense’ of scripture contains
many instances, like Luther’s synecdoche, in which the Holy Spirit speaks,
literally, figuratively. That is because figurative expression is an indispen-
sable and irreducible aspect of the regular discursive phenomenon,
utterance, in which the Holy Spirit, precisely on the literalist reading, is
held historically to have engaged.

Pragmatically, then, we have a ready answer to the question of the
literal. Positivistically, however, the answer is worse than the question.
For Bellarmine’s theory seems to imply that there is no such thing as
the literal – if by the ‘literal’ we mean an instance of non-interpretative
meaning. Figurative meaning is the very idea of interpretative meaning. It
is for this reason that Enlightenment hermeneutics, taking its cue from
the early modern notion of the literal, canonised the opposition of literal
and figurative.7 Bellarmine deconstructs that opposition – or declines to
construct it. The result is a literalism that works by accepting the
hermeneutic validity of the figurative, but only at the cost of reducing or
even abrogating the unique hermeneutic authority of the literal.

It may be advisable, theoretically speaking, to fall back from this dan-
gerous historical ground. If we do, we may conclude that what matters
about the literal sense, at least in early modern exegesis, is not just that it
gives the literal, but that it gives the sense: the intension, or intended
meaning, of an utterance. ‘Intension’ is the usual Englishing in modern
semantics of the Fregean term Sinn, canonically binarised with Bedeutung,
meaning ‘meaning’, or ‘reference’ or ‘extension’. Intension is sometimes
called ‘secondary intension’, or ‘intension-with-an-s’, to distinguish
it from and relate it to ‘primary intention’, or ‘intention-with-a-t’. The
primary intention with which a mind forms an utterance determines the
secondary intension, or sense, of that utterance. In turn, as the technical
formulation goes, intension determines extension. More colloquially,
sense determines reference. More colloquially still, what you mean to
mean determines what you actually do mean. Thus if I mean to denote
the planet Venus by uttering the phrase ‘the morning star’, I do so denote
it. If, on the other hand, I do not mean to denote Venus when I utter that
phrase – perhaps I am under the impression that only the evening star is
Venus – I do not so denote it. The intension of my utterance, the mean-
ing that I mean to give it, is the crucial determinant of the meaning that
my utterance actually has.8

Accordingly, when Christ says ‘this is my body’, while breaking bread,
the question of what he actually means can legitimately be construed as
an attempt to determine his utterance’s intension. The grammatical and
social extension of his words is one indication, but not the only one.
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For it is a very common aspect of our discursive experience that we can
mean things with words that the words themselves seem not to mean;
and/or, that we can not mean things with words that the words them-
selves do seem to mean. Moreover, the aspect of utterances that is
(arguably) revealed by this common experience – sense, or intension –
is so singularly determinative of utterance-meaning that it can
legitimately be associated with our concept of the literal. If Christ does
not mean to institute trans- and/or con-substantiation with his
Eucharistic phrase, it would, presumably, be absurd to insist that he
‘literally’ does so anyway, because of the grammatical or extensional
form of his speech-act. At the same time, it would be equally absurd to
rob his phrase’s non-literal intension of the hermeneutic singularity
that we reserve for the literal; if, in fact, speaking non-literally is what
he literally means to do.

The interpretative promise of intensional literalism is a high degree of
certainty, and an almost universal intelligibility. For if intension deter-
mines extension (meaning), and interpretation can recover intension,
then interpretation can recover extension, and we can all go home. We
can go, moreover, no matter how remote intension may be from osten-
sible or grammatical extension; no matter how sequestered from inter-
pretation by semiotic arbitrariness. ‘You cannot mean “If it does not
rain later I shall go out for a walk,” just by saying “bu bu bu”’, said
Wittgenstein. Granted the concept of intension, however, you can.9

Milton’s Satan, along these lines, convinces Eve that when God says (in
so many words) ‘don’t eat this fruit’, He really means ‘do eat this fruit
(even though I seem to say you shouldn’t)’.10 Satan’s reading of God’s
prohibition, plainly, is quite radical. It consists in a complete reversal of
grammatical extension. Intension, however, easily authorises this sort
of thing, bringing it within the bounds of a Bellarminian rhetoric. Satan
is simply claiming that God spoke in a figure. Like the earlier diktat that
Adam needed no wife (‘so spake the Universal Lord, and seem’d/So
ordering’ [Paradise Lost, 8.376–377]), the Paradisal prohibition is
subjunctively revealed as an example of an utterer’s saying one thing,
while meaning the exact opposite. A shocking and unusual practice.

The interpretative problem of intensional literalism, however, is that
we do not really know, as readers and hearers, if or how we can recover
the intensions of the utterances that we read or hear. Indeed – as anti-
intensionalist semanticists are wont to point out – we do not really
know where, or what, or if intensions are, at all.11 Granted, it is our
usual idiom to speak of using an expression in a certain ‘sense’, and to
ask, in cases of interpretative uncertainty, whether the correct ‘sense’
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has been grasped. But are we really speaking strictly, when we speak this
way? Does an expression really have, in addition to its usual or simple
or grammatical extension, a standing possibility of intension, raised or
lowered like a flag? And can this unmarked possibility, this linguistic
non-entity, really be (a) identified, (b) recovered, (c) used to control the
meaning of an expression, which is a linguistic entity, a marked fact? In
sum: can intensions, which are clearly less accessible than expressions
(if they are accessible at all), really render expressions more intelligible
than they would otherwise be? 

The man who invented, or at least formalised, this way of talking cer-
tainly thought so. Gottlob Frege (1848–1925) distinguished the inten-
sion (Sinn) of an expression from its extension or reference (Bedeutung)
on the one hand, and from its mental representation (Vorstellung) on
the other. Reference, for Frege, is totally objective; mental representa-
tion, totally subjective. ‘Dazwischen liegt der Sinn’: in between lies the
intension. Elucidating his idea by a parable, Frege compares the whole
reference-intension-representation complex to the workings of a
telescope. The referent of an expression, he says, is like the real planet
perceived through the device; the expression’s mental representation is
like the ‘retinal image’ in the eye of the astronomer. The expression’s
intension, however, is like the image captured in the telescopic lens –
literally, its ‘objective-glass’ (Objektivglase). Thus intension is ‘one-sided’
(einseitig) and observer-dependent, yet objective in the sense that it can
‘serve’ (dienen) multiple observers. And thus the objective and collective
determination of meanings is distinguished from the indeterminate and
indeterminable business of subjective mental representations.12

We have seen that the idea of the literal requires stabilisation by the idea
of intension. If we are talking about any singular and coherent thing when
we talk about the literal, we would seem to be talking about the inten-
sional. To be sure, this is not a move that an early modern theorist like
Bellarmine explicitly makes. It is a move that we have borrowed from
modern semantics in order to make some sense of Bellarmine’s theory.
Nonetheless, it is only as moderns, the moderns we are, that we can make
sense of anything – including the historical provenance of the ‘literal’
idea. Now, Frege’s parable allows us to see that the modern idea of the
intensional depends, for its own stability, on the notion of empirical
objectivity. It depends, that is, on the natural-science ideal that had come
to dominate Western thinking (as it still does) by the late nineteenth
century. Historically, therefore, our idea of the intensional depends on the
early modern emergence of modern natural science. But that is to say –
since the literal depends on the intensional – that our idea of the literal
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itself depends on the early modern emergence of modern natural science.
We cannot separate our sense of the literal sense from the contribution of
science to construction of that sense. This is directly counter to Harrison’s
thesis, in which the literal, appropriated extra-historically, functions
historically as a precondition for science.

But perhaps this provisional result is tendentious. Certainly an idea of
intension, whether or not worked out with Fregean explicitness, is
apparent in early modern exegesis. This idea, however, is not supported
in the period by reference to a notion of empirical objectivity. For early
modern European culture had not yet received such a notion.13 Galileo
(for example) who first brought the Objektivglase properly to bear on the
book of nature, turns to intension (as we will, shortly, see) in order to
explain himself to his culture. It begins to be apparent here that the
relationship between emergent science and literal interpretation can
only be understood as circular and crucial, not as linear and epiphe-
nomenal. Frege explains intension (and thus the literal) in terms of
objectivity; Galileo explains objectivity in terms of intension (and thus
the literal). The Fregean concept, the core of the literal, is present in the
period – but exactly as the concept that involves Copernicans, on their
own scientific account, in hermeneutic exercises. 

These they performed, first of all, by accommodating their empirical
claims to biblical passages that seemed to contradict them. To be sure, not
all of the resulting exegesis is intensional (or uses ‘absolute accommoda-
tion’, in Robert Westman’s terms). Some is grammatical or extensional
(using ‘partial accommodation’). Examples of the latter include Zuñiga’s
controversial reading of Job 9:6 (to the effect that when God ‘shaketh 
the earth’, He is being consistent with geomotivity); and Galileo’s own
(very clever) argument that a Ptolemaic Joshua could only have gotten
the sun to stand still by telling it to speed up (so that its movement would
equalise with the countervailing movement of the primum mobile).14

Extensional accommodation, however, is far less flexible than the inten-
sional variety. It is always limited by grammatical contradiction; and
always looks, even on its own terms, like special pleading. Luther, for
example, is fond of strictly-literal solutions to exegetic problems, so much
so that he consistently prefers extensional bewilderment to intensional
understanding.15 In really urgent cases, however, as when scripture
ascribes emotions and other human characteristics to God, Luther’s
avoidance of intensional literalism forces him to some remarkable 
re-ascriptions of scriptural extension. Thus he claims that the divine
repentance and grief and strife of Genesis 6 and other passages refer not
to God at all but to Noah and other Godly spokesmen.16 Literalism, it
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seems, is more plausibly served by the intensional expedient that scrip-
ture doesn’t really mean that anybody repented, but is simply accommo-
dating itself to our anthropomorphic understanding. This, accordingly, is
the kind of expedient preferred by authorities as diverse as Calvin and
Bellarmine.17

It is also the expedient preferred by Copernicans.18 Just as the Holy
Spirit ascribes human characteristics to God, without really meaning that
He has those characteristics; so, Galileo argues, the same Holy Spirit
ascribes geocentric characteristics to the cosmos, without really meaning
that the cosmos has those characteristics. For ‘the Bible, as has been
remarked, admits in many places expositions that are remote from the
signification of the words’.19 ‘This doctrine is so widespread and so defi-
nite with all theologians that it would be superfluous to adduce evidence
for it.’20 It is therefore necessary that ‘wise expositors should produce the
true senses of such passages, together with the special reasons for which
they were set down in these words’.21 Always, the operating principle
must be that a given Biblical proposition may be ‘expressed … in words
of different sense from the essence of that proposition’.22 The omnibus
notion that a proposition has an essence, which is its sense or intension,
which may or may not be tethered to apparent grammatical extension –
this notion is the core of Galileo’s exegesis.

Accordingly, Galileo is quite annoyed by non-intensional readings of
Biblical science.23 The choice uncritically to accept the Bible’s natural-
philosophical extensions, he boldly maintains, is nothing less than a
choice to ‘usurp scriptural texts and force them in some way to maintain
[a given] physical conclusion’.24 God’s authorship of nature, meanwhile,
is the ontological lever that Galileo hands to intensional Copernican
exegesis. His signature argument in this respect is as follows: (1) everything
in the Bible must be considered true. This is the standard early modern
principle of scriptural coherence, derived from the Augustinian doctrine
of charity (which makes all correct exegesis a matter of intra-scriptural
agreement).25 (2) Nature, God’s other book, must be understood in a
manner consistent with our understanding of the Bible. And this is only
reasonable; if everything God writes is true, and if God’s truths are all to
be mutually non-contradictory, then the truths of scripture must be con-
sistent with the truths of nature. It follows, Galileo contends, that (3) ‘it
is the function of wise expositors to seek out the true senses of scriptural
texts. These will unquestionably accord with the physical conclusions which
manifest sense and necessary demonstrations have previously made certain to
us’.26 The astronomer is not merely restating the tautology that, at the
end of the day, internal contradictions among any of God’s works are
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impossible. He is, rather, drawing a distinction between scientific propo-
sitions that are ‘stated but not rigorously demonstrated’ – and which
must be held ‘undoubtedly false’ insofar as they contradict the Bible –
and propositions that contradict the Bible as a result of being ‘soundly
demonstrated’. In the latter case, ‘it is the office of wise divines’, reading
intensionally, to show that the new findings ‘do not contradict the holy
Scriptures’. Otherwise, the principle of scriptural coherence, and thus
scripture itself, might fall into disrepute.27

Galileo is orthodox, from an early modern perspective, to state that
disagreements between exegesis and science are intolerable. He is
heterodox, however, to infer that disagreements between exegesis and
science are necessarily to be resolved on the side of exegesis. For it is
equally possible as a strictly logical matter, and almost certainly more
plausible as an early modern epistemological one, that disagreements
between exegesis and science should be resolved on the side of science.
After all, science is the understanding of things, which are hermeneuti-
cally inert; exegesis is the understanding of words, which are
hermeneutically active. Far better to go from God’s word to his things,
than from his things to his word. Admittedly, a prioritisation of thing
over word distinguishes a positivism that can be traced from Comte back
to Locke back to Hobbes back to Bacon back to ancient sources.28 But
Christianity as a scriptural faith simply is the countervailing reprioritisa-
tion of (begotten) word over (created) thing. Admittedly, too, early modern
things are organised as though they were words, encountered and read
in a divinely-authored book. But – speaking positivistically – this is only
a metaphor. Speaking hermeneutically, the period’s iteration and reiter-
ation of the book-of-nature motif simply indicates the complete domi-
nation of early modern science by a scriptural model. The latter, not the
former, has epistemological primacy. 

True, Bellarmine concedes that scripture could not just knock down the
Copernican thesis if the latter ever came to be rigorously demonstrated.
He makes quite clear, however, that he considers such an eventuality
hypothetical at best – in a period when hypotheticality indicated not just
unprovedness but unprovability.29 Relevant here is the progressive
Aristotelian concept of a demonstration, which (as William Wallace has
shown) informs Galileo’s epistemological thinking as much as it does his
critics’. A demonstration is a double interpretative regress, from evidence
to conclusion and from conclusion to evidence, the whole process being
recursively involved with foreknowledge of its terms. Not a good fit with
the methodology of modern natural science, a demonstration in this
sense cannot be objectively sequestered from things that one simply
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knows – as one simply knew, in the early seventeenth century, that the
earth stood still while the sun moved.30 And even if, in Bellarmine’s
counterfactual, there could be a genuine demonstration of the reverse,
scripture still would not yield to nature on an intensional basis. On the
contrary, the Cardinal says only that under these circumstances we would
have to admit an inability to understand the relevant scriptures.31

Somewhat like Luther, but despite his own general commitment to inten-
sional reading, Bellarmine would choose extensional bewilderment over
intensional understanding in this case.

Galileo’s own eagerness for radically intensional accommodation
therefore comes into question. It is almost certainly an abuse, as the
astronomer’s contemporary detractors pointed out, of an otherwise-
legitimate technique.32 The paradigm case of intensional literalism,
as we have seen, is rhetorical figuration. This becomes necessary in
scripture when the Holy Spirit describes indescribables, and/or when it
provides access to mysteries of the faith that would remain inaccessible
without figuration. To the reader, a turn to intension is indicated when
absurd results would follow without it: when death becomes confused
with hugging Abraham, for example, or when God identifies his corpo-
real form with a loaf of bread. But no absurd results follow from a non-
intensional reading of Biblical astronomy – not, that is, unless we grant
the very Copernican system that Galileo is trying to prove. Neither do
planetary motions constitute an indescribable. The whole Copernican
claim is to be able to describe them. Neither, finally, is it easy to see how
they might constitute a mystery of the faith. As Galileo himself is fond
of asserting, scripture is concerned with how we go to heaven, not how
heaven goes. In short, there is no very good reason (again, apart from
the Copernican thesis that is itself in question) to think that the Holy
Spirit might have reserved the intension of, say, Joshua 10:12–14 (the
standing-still of the sun over Gibeon) from its grammatical extension.
Absent such a reason, however – absent some prima facie indication that
the Holy Spirit is expressing itself figuratively – the exegetic ascription
of non-literal intension boils down to an allegation of lying. 

Worse: untethering intensional exegesis from any extensional indica-
tion opens up the Bible, and indeed all texts, to complete relativisation.
‘You confesse your selfe that all naturall points in Scripture are certain
and infallible’, the Peripatetic Alexander Ross tells the Copernican John
Wilkins:

but in that sense (say you) wherein they were first intended, and that
is the sense that you give; for you only are acquainted with the first
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intended sense of the holy Ghost, and so wee must take it upon your
bare word that that onely is the true sense which your side
delivereth: and I pray you what heresie may not be maintained by
Scripture this way?33

Ross is thinking (no doubt) of the exegetic fragmentations of Protestant
sectarianism. The analogous problem for early modern science, in its
attempt to make itself an epistemological match for exegesis, is that the
radical intensionalism it requires to do so may eat up the certainty it
seeks by so doing. Ross makes this point nicely when he observes that
neo-Pythagoreans take their master’s ‘absurd sayings... in a mysticall
sense. Why’, he therefore demands of Wilkins, ‘will you in a literall
sense understand his sayings of the Earths motion, and Heavens
immobilitie?’34 All objective Sinn dissolves, potentially, into subjective
Vorstellung, if the extension of the former is entirely and freely
determined by the latter.

Of course, if there were a hermeneutic authority that could identify
intensions, deciding which ones followed, which ones diverged from
their grammatical extensions; and if this authority were empowered
to enforce its decisions on all exegetes within its range; and if dissent
from the authority could be theorised as amounting to wilful
dissent from understanding tout court; then the problems we have been
considering would not arise. For then exegetes operating under the
authority could secure all the certainty and intelligibility offered by
intensionalism, without any of the relativism and incoherence to which
intensionalism otherwise leads. In some cases, the authority might
assert a maximal divergence of intension from extension – the kind of
divergence to which Galileo, and Milton’s Satan, push their readings. In
other cases, the authority might assert a complete coterminality of
intension and extension. No hermeneutic inconsistency would arise
between the two sorts of cases, or among any of the middling ones that
might arise between them. For interpretation would always-already
have been theorised as the ad hoc and a priori management of intension
and extension by the authority.

In postmodern literary theory, such an authority is called an interpreta-
tive community. Worked out by Stanley Fish, the idea predicates
interpretative submission on interpretative anarchy. The natural state of
understanding, on this vaguely Hobbesian view, is an anti-foundationalist
and illiberal war of prejudice against prejudice, unjustifiable construct
against unjustifiable construct. Even the potential objects of
understanding, notably ‘texts, facts, authors, and intentions’, must be
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regarded as the projections of pre-formed and ultra-subjective interpreta-
tions.35 The same goes for any of the principles that might be used to guide
discussion: these are moves in, not rules of, the hermeneutic language-
game. Thus the dark mass of understanding receives its only possible form
by interpretative fiat. A group of understanders canonises itself and its
prejudices. On the basis of these, now perhaps called principles, the group
proceeds to offer and defend certain meanings as interpretations. And
indeed the said interpretations are as certain as anything can be. For there
is no way, other than by the same kind of fiat, that any alternative
interpretations might be offered.

In early modern Europe, a theory of interpretative communities was
held by at least one very large and influential interpretative community.
This was the Roman Catholic church. Faced with the disturbing indi-
vidualism of Reformation exegesis, The Council of Trent proclaimed the
church’s unique right ‘to judge of the true Sense and Interpretation of
the Holy Scriptures’.36 Indeed, the council extended the church’s
authority, not only into the privacy of individual readings, but also into
the philology that produced a readable text. The Vulgate Bible, ‘for so
many ages allow’d of’, was to be held as ‘Authentick’, and not to be
rejected ‘upon any pretext whatever’. Here, rather than in any attitude
to literalism, is the real difference between Reformation and Counter-
Reformation exegesis: early modern Protestantism is as fractured an
interpretative community as Tridentine Catholicism is (officially) a
coherent one. It is as a member (and a very powerful one) of this com-
munity that Bellarmine can arbitrate the incoherence of literalism. Just
as the modern understanding of intension is supposed to stabilise the
literal internally, so the early modern understanding of interpretative
community is supposed to stabilise it externally. 

Now, popular narratives of the Scientific Revolution have always put 
scientists on the wrong side of interpretative authority. Yet it is striking
how much early modern Copernicans, especially insofar as they address
themselves to Catholic sensibilities, work through the rhetoric of inter-
pretative community. Kepler, and Copernicus himself, do this by placing
their work in a Pythagorean tradition.37 Campanella goes one better by
arguing that Pythagoras was actually a Jew who shared his views with
Moses. He then backs up his syncreticism with a listing of modern
scholars and churchmen who have approved, or at least failed to 
condemn, Copernicanism.38 Galileo himself also reconstructs a classical-
non-geocentricism, while doing his best to construct or suggest a Catholic
one.39 He strongly emphasises, for example, Copernicus’s own church
position, and constantly places the authority of the church over that 
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of scripture.40 One of Galileo’s favourite arguments for a non-Ptolemaic
Bible – that the silence of the fathers on planetary motions indicates scrip-
tural disinterest in the matter – is a kind of negative communitarian one.
And immediately after making it, in the ‘Letter to the Grand Duchess
Christina’, Galileo throws it away in favour of a positive communitarian
argument, citing consideration of geomotivity by Augustine, Pseudo-
Dionysus, the Bishop of Avila, and Josephus.41

To some extent, the Galilean emphasis on Catholic interpretative com-
munity must be pragmatic. Yet these exegetic comments are substantial
and enthusiastic. Meanwhile, Galileo ‘courts risk’ (as Ernan McMullin puts
it) by having his relevant correspondence to Castelli and others forwarded
to Bellarmine.42 As we have seen, pro-Copernican exegesis had to be, for
the most part, literally intensional. Such reading could lead to relativism,
rebounding even on itself, unless stabilised and enforced by interpretative
authority. The Catholic interpretative community, with its explicit and
unique claim to be able to determine meanings as it and it alone saw fit,
provided exactly such an authority. Had the church been swayed 
by Galileo’s arguments, the correct reading of biblical passages dealing
with planetary motions would instantly have become, at least in the
Catholic world, the Copernican one. At the same time, the biblical 
passages dealing with planetary motions would have remained, like all
passages of scripture, unquestionably true. Thus science would have
joined with truth by an act of interpretation that would forthwith have
rendered itself non-interpretative. Nothing could have been more welcome
to Galileo and his peers.

For intensional literalism, with its great need of authoritarian stabilisa-
tion, is not only characteristic of Copernican or otherwise new-scientific
exegesis. It is also characteristic of the new science itself. Yes, the new
men say, the sun does seem to go around the earth – but the occluded
fact of the matter is that the earth goes around the sun. Yes, matter pres-
ents itself to us in multiple, apparently primary, forms; but these can 
all be explained, compellingly and surprisingly, as variations of a
common corpuscular substratum. Yes, light appears to be colourless, or
perhaps white, but the prism proves it to be an invisible and
omnipresent rainbow. Always, early modern science claims to be reveal-
ing something that is (1) absolutely true and factual as an account of a
given phenomenon, and (2) strikingly distinct from, and hidden within,
the relevant phenomenal appearance. Whether or not, as positivists
maintain, ancient, medieval and Renaissance science had always held (1)
epistemologically, there are good reasons for thinking that (2) is new, in
early modern science, hermeneutically. As late as the mid-seventeenth 
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century (David Freedberg reminds us), respected natural philosophers
assumed and asserted the interpretative reliability of phenomenal
appearances.43 Such teachings had the backing (as Keith Hutchison and
others have shown) of Aristotelian epistemology, which was quite dubi-
ous about the whole concept of phenomenal hiddenness.44 They also
had the backing of a general cultural and religious reluctance to look
into arcana naturae, the worldly indices of arcana dei.45 Arguably, the
re-theorisation of science as discovery – accompanied by a re-theorisation
of the occult or secret as the to-be-discovered – is the most profound
hermeneutic development of the whole early modern period.46

Unarguably, the early modern re-theorisers of science present themselves
as giving literal, but not merely literal, readings of the book of nature.
Presented with empirical data, they penetrate its natural figuration. They
show us what God really had in mind. 

In short, emergent science is a hermeneutic project. It is an attempt,
not only to provide valid interpretations of natural evidence, but also to
provide a new and dominant account of what constitutes a valid inter-
pretation. Central to this attempt is the concept of the literal. The latter,
as I have been trying to show, is hermeneutically quite unstable – but
with an instability that emergent scientific claims reflect, and indeed,
need. At the same time, the hermeneutic claim of both science and 
the literal is precisely that they terminate and transcend hermeneutics.
This claim, this analogy between the scientific and the literal, grounds
the epistemological hegemony of modern natural science, on the
hermeneutic primacy of the so-called literal sense. A possibility therefore
emerges, in examining the historical relationship of biblical exegesis and
emergent science, to open up the questions of the scientific and the 
literal in an entirely new way. To propose, however, that the literal 
simply makes way for science, through historical revelation, is to leave
these questions closed, in a very old way. 
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4
Reading the Two Books with
Francis Bacon: Interpreting God’s
Will and Power
Steven Matthews

The fact that the series of intellectual changes which we call the
‘Scientific Revolution’ occupied very nearly the same time period as
the intellectual and religious upheaval of the Reformation suggests some
interaction between the two movements. The debate over the nature of
this relationship has, in the last decade, been placed upon a proper foun-
dation of intellectual history by Peter Harrison in his book, The Bible,
Protestantism, and the Rise of Natural Science.1 At the heart of Harrison’s
thesis is the ancient Christian concept that there were two books which
had God as their ultimate author: the book of nature and the book of
scripture. Harrison’s central thesis is simple: with the Protestant move-
ment towards a more rigorously literal interpretation of the scriptures
came a parallel emphasis on the rigorous and literal reading of nature. As
Harrison demonstrated, the reading of one of God’s books always
informed the reading of the other. This dynamic is certainly present in
the writings of Francis Bacon (1561–1626), but the specific case of Bacon
also offers some revealing exceptions to the equation of the exegesis of
scripture with the exegesis of nature.

If we are to come to a proper understanding of the doctrine of the two
books in Bacon we must first address a common misconception. In the his-
tory of Bacon scholarship it has frequently been asserted that Bacon drew
a strict line between natural philosophy and theology, thus removing
theological considerations from ‘science’. As Markku Peltonen sum-
marised this perception in the introduction to the Cambridge Companion
to Bacon, ‘one of the central tenets of Bacon’s defense of learning was his
strict separation of science and religion.’2 Later in the same volume, how-
ever, John Channing Briggs observed that this separation of science and
religion is far from strict, since Bacon continually referred to his pro-
gramme for the reform of learning in religious language, and his so-called
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scientific or natural philosophical writings are shot-through with scrip-
tural quotations.3 John Henry more properly identified the separation
which Bacon does make when he observed, ‘Bacon was not so much
concerned that science and religion should not be mixed, but that they
should not be mixed the wrong way.’4

Passages such as the oft-quoted ‘give unto faith that only which is
faith’s’, from Aphorism 65 of Book 1 of the Novum Organum (1620) do
seem, in English translation, to suggest a very modern separation
between what we would now call ‘theology’ and ‘science’.5 In the
original Latin the distinction being made here is not so tidy. Aphorism
65 does not reject the fundamental connection of theology and natural
philosophy, which must be present if one believes that a single author is
responsible for both. Using what readers of the Vulgate would recognise
as clear scriptural language, it rejects a particular type of error, a specific
‘vanity’ (huic vanitas) which Bacon believes has been all too common.6

On the one hand, there are those who would derive their religion from
the book of nature, such as the Pythagoreans. On the other hand, there
are those who would use the Bible to found a system of natural philoso-
phy, as if the message of the book of nature is to be found in the scriptures.
While these are errors in the opposite direction, they are, for Bacon,
opposite sides of a single ‘vanity’ which is nothing other than confusing
the roles of the two books. It is precisely because Bacon believed that God
had written two books, with distinct but complementary messages, that
he warned of the specific errors mentioned in Aphorism 65.

For Bacon, the two books functioned as separate, but thoroughly
interdependent halves of a single theological system. However, Bacon
read the two books in entirely different ways. Although he was a
Protestant in the vanguard of the new, rigorously literal reading of the
book of nature, Bacon’s reading of the scriptures had no concern for the
strict adherence to a ‘literal’ or ‘historical’ sense which Harrison has
associated with Protestantism. It is precisely Bacon’s non-literal
hermeneutic of scripture which is the key to understanding the nature
of the interaction of the two books throughout his writing.

Bacon’s theological discussions themselves require some hermeneutical
background: As early as 1589, in his response to the Marprelate
Controversy, Bacon condemned the rigorous sola scriptura principle
espoused by the Nonconformists:

But most of all is to be suspected, as a seed of further inconvenience,
their manner of handling the scriptures; for whilst they seek express
scripture for everything and that they have (in manner) deprived the
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church of a special help and support by embasing the authority of
the fathers; they resort to naked examples, conceited inferences, and
forced allusions such as do mine into all certainty of religion.7

Thus, reading the scriptures without patristic guidance, as if the mean-
ing were clear sola scriptura, resulted in shallow and arbitrary interpre-
tations which undermined the faith. For Bacon, this is consistent with
his own practice of theology, which, like his friend and editor, Lancelot
Andrewes, favoured the opinions of the Church Fathers over any of
the more recent fare on the table of Reformation Europe.8 Thus, in his
discussion of ‘heresy’ in the Meditationes Sacrae (1597), Bacon rejects the
position of Calvin in favour of that of Augustine on whether God oper-
ates in creation immediately (per Calvin), or mediately (per Augustine).
Similarly, the discussion of the way of salvation in Bacon’s Confession
of Faith requires the Logos theology typical of Irenaeus of Lyon
(AD 130–202) to be intelligible, bearing no resemblance to contemporary
Protestant discussions, and, as Charles Whitney has argued, Bacon’s
eschatology stems from Irenaeus as well.9

Peter Harrison has rightly identified ‘Catholic deference to tradition,
and in particular, to the exegetical writings of the Fathers’, as a key
feature of Catholic scripture reading, while the Protestants ‘might
consult past authorities, but were not bound by them’.10 Given Bacon’s
statement, along with the weight ascribed to the Fathers in Protestant
tomes such as the Examination of the Council of Trent by Martin Chemnitz
(1565–73), not to mention the even higher authority given to them by
someone like Bishop Lancelot Andrewes, it would be more accurate to say
that Protestants were just as bound to the Fathers as they chose to be.11

The same could be said of the Protestant adherence to the ‘literal meaning’
of the text: they adhered to it as much as they felt appropriate, and they
defined ‘literal’ as they saw fit. There is in some circles a persistent mis-
conception that Luther staged a revolution in the reading of the sacred
page, rejecting all allegory in favour of the single literal meaning of the
text.12 Such a revolution did occur, in later times and among specific
groups, but it was a long time coming. Those who predicate it of Luther
must rely upon his polemic statements, as in his battles with Erasmus,
which is a bit like basing the point on one half of a heated phone con-
versation.13 Luther in his actual practice of biblical exegesis was not
opposed to allegory, only to non-Christological allegory. All allegorical
interpretation must, for Luther in his commentary on Deuteronomy, refer
to faith and the Gospel, and whatever allegory did so was always useful
and appropriate.14 This principle that all proper interpretation of scripture

Steven Matthews 63



must be related to the Gospel and the work of Christ is known as the
‘analogy of faith’. Thus Luther does not cross his own line when, in his
1519 version of the operationes in Psalmos, he rejects the scholastic
Quadriga, or fourfold sense of scripture, using as support his allegorical
interpretation of the garment of Christ as the scriptures which were not to
be rent into four pieces.15 This seems an ironic twist until we realise that
Luther’s analogy of faith was guiding his allegory. Similarly, much later in
his life, in the Genesis Commentaries (1543), Luther repeatedly condemned
allegory while himself stating that the Edenic Tree of Life is the ‘outward
worship of the Church’, the Dead Sea is ‘hell’ and Mount Moriah ‘was the
Word of God and Faith in the Word’.16

The key point here is that while Luther injected the language of what
would become sola scriptura, and the language of the principle of a sin-
gle literal sense into the Protestant Reformation, he had only begun a
movement towards what these principles would become in the hands of
others, much later. Protestant biblical interpretation based on these
principles was a gradual development. The principles take dogmatic
form and become rigid over time and unevenly, led by Nonconformists
and Calvinists (generally). Along the way, there were plenty of individ-
uals who had no interest in moving in that direction at all and con-
demned the radicalisation of these doctrines in their fellow Protestants.
Francis Bacon was one such individual.

For Luther, the analogy of faith was the key to permissible uses of
figurative interpretations of the scriptures. If an allegory or trope referred
to Christ and the Gospel, it was appropriate because God had intended
all of the scriptures to tell the story of the Incarnation. Bacon, for his part,
had something more: an analogy of Instauration. If an allegory could be
applied to connect a text to the event which Bacon called the ‘Great
Instauration’, this was permissible, for God, in the scriptures, not only
told of the spiritual recovery of man through the Incarnation, but also of
his material recovery in the Instauration. Bacon’s ‘Great Instauration’ was
a period ordained by God and foretold in the prophecy of Daniel 12:4,
referring to an age in which ‘many shall go to and fro and science shall
be increased’, in Bacon’s translation.17 The Instauration would bring the
recovery of man’s mastery over nature, lost in the fall into sin, through
the empirical method and pious human effort. It was primarily an act of
divine providence, if it was also contingent upon the actions of man and
the proper experimental method, and therefore Bacon freely applies the
words of Christ in Luke 17:20 to the Instauration:

Now in divine operations even the smallest of beginnings lead
of a certainty to their end. And as it was said of spiritual things,
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‘The kingdom of God cometh not with observation,’ so is it in all the
greater works of Divine Providence; everything glides on smoothly
and noiselessly, and the work is fairly going on before men are aware
that it has begun. Nor should the prophecy of Daniel be forgotten,
touching the last ages of the world: ‘Many shall go to and fro, and
knowledge shall be increased;’ clearly intimating that the thorough
passage of the world (which now by so many distant voyages seems
to be accomplished or in course of accomplishment), and the
advancement of the sciences, are destined by fate, that is by Divine
Providence, to meet in the same age.18

The words of Jesus, traditionally applied to his own coming, are applied
by Bacon to the coming of the new, providential age. Throughout
Bacon’s writing the Incarnation and the Instauration are analogous
events in sacred history, the two parallel paths by which recovery from
the Genesis Fall would be effected, and the exegetical principle seen in
this passage applies. Bacon frequently departs from the literal, histori-
cal sense of the text to apply biblical passages and concepts to the
Instauration. Thus the ‘mustard seed’ which is a metaphor for the
spread and growth of the ‘Kingdom of Heaven’ in Matthew 13:31
becomes a metaphor for the spread and growth of the Instauration in
the dedicatory letter of Bacon’s Natural and Experimental Histories
(1620).19 In another example, Bacon interprets what is usually regarded
as the curse of Adam as prefiguring the work of the Instauration:

For creation was not by the curse made altogether and forever a rebel,
but in virtue of that charter, ‘In the sweat of thy face shalt thou eat
bread’, it is now by various labours (not certainly by disputations or
idle magical ceremonies, but by various labours) at length and in
some measure subdued to the supplying of man with bread; that is,
to the uses of human life.20

In this passage from the Novum Organum, Bacon has approached the
verse cautiously, but in his unpublished Valerius Terminus he went far-
ther with the allegorical interpretation:

It is true that in two points the curse is peremptory and not to be
removed; the one that vanity must be the end of all human effects,
eternity being resumed … The other that the consent of the creature
now being turned into reluctation, this power cannot be exercised
and administered but with labour, as well as in inventing and
executing; yet nevertheless chiefly that labour and travel which is
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described by the sweat of the brows more than of the body; that
is, such travel as is joined with the working and discursion of the
spirits of the brain.21

The wording of the curse of man, containing the word ‘brows’, func-
tions as an allegory revealing the means by which the Instauration
would occur: ‘the working and discursion of the spirits of the brain’.

If Bacon supported the Instauration with the allegorical reading of
scripture, it is equally true that he advocated what we might, for the sake
of analogy, call the most literal reading of the book of nature. The rigor-
ous approach to the study of the details of nature, paying attention to all
particulars ‘as they are’, rather than fitting them into a prior scheme of
interpretation, was the key to the human side of accomplishing the
Instauration. For this reason Bacon often applied the metaphors of gram-
mar and reading to the study of nature.22 A central theme in the first book
of Bacon’s Novum Organum is that the errors of the past in regard to
natural philosophy are largely the result of proceeding too quickly to con-
clusions which arise from philosophical abstraction, rather than sticking
closely to nature as it is. Thus Bacon wrote, in describing his own task:

One method of delivery alone remains to us; which is simply this: we
must lead men to the particulars themselves, and their series and
order; while men on their side must force themselves for awhile to
lay their notions by and begin to familiarise themselves with facts.23

Valid conclusions could only proceed from a rigorous attention to the
study of the natural order in and of itself. Later in life, Bacon expressed
his frustration at the continued failure of his generation to read
the book of nature in terms which insist upon the inherent simplicity
of the language of that text:

… we will have it that all things are as in our folly we think they
should be, not as seems fittest to the Divine wisdom, or as they are
found to be in fact; … we must entreat men again and again to discard,
or at least set apart for a while, these volatile and preposterous philoso-
phies, which have preferred theses to hypotheses, led experience cap-
tive, and triumphed over the works of God; and to approach with
humility and veneration to unroll the volume of Creation, to linger
and meditate therein, and with minds washed clean from opinions to
study it in purity and integrity. For this is the sound and language
which went forth into all lands, and did not incur the confusion of
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Babel; this should men study to be perfect in, and becoming again as
little children condescend to take the alphabet of it into their hands,
and spare no pains to search and unravel the interpretation thereof,
but pursue it strenuously and persevere even unto death.24

Unlike other forms of language, which were subject to the confusion of
Babel, the language of the book of nature was factual and inherently
clear. Bacon bases his conclusion on a very literal (and uncommon, for
him) reading of Psalm 19:3–4, where the ‘heavens declare the Glory of
God’: ‘There is no speech nor language, where their voice is not heard.
Their line (sound) is gone out through all the earth, and their words to
the end of the world.’25 Bacon concludes that nature itself can be read
by anyone willing to apply the proper rigor to the ‘alphabet’ thereof, for
it is always literal – it is as it is. The scriptures have many possible senses,
on the other hand, precisely because they present principles which tran-
scend their own historical context and may be applied as a pattern to
other situations where the will of God needs to be understood. Thus, in
the section just quoted, Bacon takes the words of Jesus from Matthew
18:3, that those who would enter the kingdom of Heaven must become
as little children, and applies this principle to the reading of the book
of nature in the Instauration. There is clearly a different set of
hermeneutical principles operating in the reading of each of the two
books. However, there is much more to be said about the specifics of
their interaction, for the reading of one book always informs the other.

In The Advancement of Learning, Bacon gave his most explicit inter-
pretation of Matthew 22:29, which was, for him, the chief scriptural
text supporting his understanding of the doctrine of the two books:

For our Saviour saith, You err, not knowing the Scriptures nor the power
of God; laying before us two books or volumes to study, if we will be
secured from error; first the scriptures, revealing the will of God, and
then the creatures expressing his power; whereof the latter is a key
unto the former; not only opening our understanding to conceive
the true sense of the scriptures, by the general notions of reason and
rules of speech; but chiefly opening our belief, in drawing us into a
due meditation of the omnipotency of God, which is chiefly signed
and engraven upon his works.26

In this quotation the latter book, the book of the ‘creatures’ is ‘a key
unto the former’. Natural philosophy must inform the reading of the
scriptures first of all because ‘the general notions of reason and rules of
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speech’ which permit interpretation of the Bible are the stuff of natural
philosophy. But Bacon goes on to give a more profound reason, namely
that healthy belief requires ‘due meditation of the omnipotency of
God’. The scriptures may tell about the power of God, but the power
itself is to be directly witnessed in the things of creation.

Earlier in the Advancement of Learning, Bacon wrote of the study of
nature as a support for faith, for the human mind is capable of ascend-
ing through the chain of causes to meditate upon God:

It is an assured truth and a conclusion of experience, that a little or
superficial knowledge of philosophy may incline the mind of man to
atheism, but a farther proceeding therein doth bring the mind back
again to religion; for in the entrance of philosophy, when the second
causes, which are next unto the senses, do offer themselves to the
mind of man, if it dwell and stay there, it may induce some oblivion
of the highest cause; but when a man masseth on farther, and seeth
the dependence of causes and the works of Providence; then, accord-
ing to the allegory of the poets, he will easily believe that the highest
link of nature’s chain must needs be tied to the foot of Jupiter’s chair.27

Thus the effect of a ‘due meditation of the omnipotency of God’. There
is a clear devotional use of the study of nature, and for Bacon it is the
same as for his friend and (Catholic) editor Father Tobie Matthew, who
may have borrowed this idea straight from the translation of Bacon’s
Advancement of Learning on which he was working. Matthew put the
idea in his devotional tract of 1622, Of the Love of Our Only Lord and
Savior where he presents the study of nature as a devotional exercise,
summing it up: [for God] ‘by creation of the world led men up, by
means of visible things to the contemplation of the invisible.’28

But how far may humans go in learning from the book of nature? In
his exposition of Ecclesiastes 3:11 in Valerius Terminus, Bacon claimed
that the book of nature is knowable in its entirety:

... let no man presume to check the liberality of God’s gifts, who, as
was said, hath set the world in man’s heart. So as whatsoever is not God
but parcel of the world he hath fitted it to the comprehension of
man’s mind, if man will open and dilate the powers of his under-
standing as he may.29

There is no limit to the human potential for understanding the book of
nature. However, there is a definite limit to the knowledge of God that
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can be gained by the study of nature, and this reveals an inherent
distinction between the two books. Bacon draws a line between the
‘knowable’ and those mysteries of God which are hidden from human
reason and known only through revelation. In the Advancement of
Learning, again:

If any man shall think by view and inquiry into these sensible and
material things to attain that light whereby he may reveal unto
himself the nature or will of God, then indeed is he spoiled by vain
philosophy: for the contemplation of God’s creatures and works
produceth (having regard to the works and the creatures themselves)
knowledge; but having regard to God, no perfect knowledge, but
wonder, which is broken knowledge.30

We may recognise in this separation a drawing of a classical theological
line between those things knowable and the Deus Absconditus, or those
things which can be revealed only as mystery for they pertain to the
transcendent will and nature of God. The reason for this, as Bacon says
in his Confession of Faith, is that God operates by a different set of laws
when dealing with spiritual creatures such as man. The regularly observ-
able natural laws do not apply:

That at the first the soul of Man was not produced by heaven or
earth, but was breathed immediately from God; so that the ways and
proceedings of God with spirits are not included in Nature, that is, in
the laws of heaven and earth; but are reserved to the law of his secret
will and grace.31

As the rules for dealing with mankind inhere in God’s ‘secret will and
grace’, they can only be known by direct revelation, not by the labour
of reading the book of nature and learning its laws. So there is an inher-
ent danger in attempting to determine questions of salvation from the
book of nature: they are not written there. The knowledge of God’s will,
and his specific plan of salvation were the stuff of the other book.

The scriptures tell the story of salvation. Through them is revealed the
will of God for the world. As Bacon described the role of scripture in
Book 2 of The Advancement of Learning: ‘So then the doctrine of religion,
as well moral as mystical, is not to be attained but by inspiration and
revelation from God.’32 Bacon adheres to a rigid hierarchy of knowledge
in reading the two books, as did his medieval predecessors: the scrip-
tures are placed higher than nature, because, first, they are God’s direct
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revelation of the way of salvation, and second, they are the norma
normans, or guide to the limits and proper reading of the book of
nature. In addition to revealing the identity of the Creator, and the
Creator’s plans for mankind, the scriptures provide the primary
motivation for reading the book of nature, as well as establishing the
boundaries between the two books, and placing the act of reading
the book of nature properly as a discreet event in the narrative of sacred
history.

The scriptures provide the motivation for reading the book of nature,
namely, ‘for the glory of the Creator’ (the revelation of God’s power)
and, ‘the relief of man’s estate’, or the charitable work of advancing the
sciences, and thereby reducing human suffering across the board.33 In
Valerius Terminus (c. 1603), Bacon most clearly makes the ethical con-
nection which, as he interprets 1 Corinthians 13, must be made for the
book of nature to be read properly:

… as the Scripture saith excellently, knowledge bloweth up, but charity
buildeth up. And again the same author doth notably disavow
both power and knowledge such as is not dedicated to goodness or
love, for saith he, If I have all faith so as I could remove mountains
(There is power active,) if I render my body to the fire, (There is
power passive,) if I speak with the tongues of men and angels, (There
is knowledge, for language is but the conveyance of knowledge,)
all were nothing.34

For Bacon, knowledge was power, but it was power which would be mis-
directed if it were not used according to the scriptural imperative of
charity. Indeed, for Bacon, the only alternative to knowledge motivated
by charity, was knowledge motivated by pride, a perversion which
Bacon’s younger associate Hobbes would later embrace when he
claimed ‘Knowledge is for the sake of power’.35 This brings up another
way in which the scriptures direct the reading of the book of nature;
they establish the moral boundaries which should inform the reader, as
in the condemnation of pride. Pride always results in the misreading of
both books. Hence the weighty words in the scriptures against pride
must also guide the reading of the book of nature. Thus Bacon gave his
primary principle concerning the relation of religion and natural phi-
losophy in Valerius Terminus: ‘all knowledge is to be limited by religion
and referred to use and action.’36

The danger of pridefully placing natural knowledge above spiritual, so
that knowledge limits religion and not the other way around, can be
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seen in Bacon’s description of the Fall of Man. In the Instauratio Magna
Bacon stated:

For it was not that pure and uncorrupted natural knowledge whereby
Adam gave names to the creatures according to their property, which
gave occasion to the fall. It was the ambitious and proud desire of
moral knowledge to judge of good and evil, to the end that man may
revolt from God and give laws to himself, which was the form and
manner of the temptation.37

In other words, the Fall itself could be understood as a confusion of the
two books. There were two forms of knowledge in Eden, knowledge which
came through the book of nature, and knowledge which was direct from
God, which, after the Fall, would be set forth in the scriptures. Man had
decided that his own knowledge, which went as far as the recognition of
the things of nature, should also stretch beyond nature to those moral
truths which only came through revelation. After the Fall, error was still
the result of confusing the messages of the two books. As Bacon wrote in
the Advancement of Learning:

Let no man, upon a weak conceit of sobriety or an ill-applied mod-
eration, think or maintain that a man can search too far or be too
well studied in the book of God’s word or in the book of God’s works;
divinity or philosophy; but rather let men endeavor an endless
progress or proficience in both; only let men beware that they apply
both to charity, and not to swelling; to use, and not to ostentation;
and again, that they do not unwisely mingle or confound these two
together.38

If the two books were designed by their mutual author to interact, they
were not interchangeable. A confusion of the two would blur the line
between the sensible world and the transcendent mysteries of God.
As with the danger of attempting to discern the will or nature of God
through physical creation, there is an inherent danger in using the Bible
as a key to interpreting the regular course of nature. The book which is
dedicated to God’s special action of salvation may easily mislead those
who are looking there for the ordinary laws of creation.

One of the causes of error in the confusion of the two books, according
to Bacon, was that nature was written entirely for the comprehension of
man, while the scriptures only referred to natural principles for the sake of
illustrating otherwise unintelligible truths. In The Advancement of Learning,
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Bacon concisely stated why the scriptures were necessarily different from
all other books:

… the Scriptures, being given by inspiration and not by human rea-
son, do differ from all other books in the author; which by conse-
quence doth draw on some difference to be used by the expositor. For
the inditer of them did know four things which no man attains to
know; which are, the mysteries of the kingdom of glory; the perfec-
tion of the laws of nature, the secrets of the heart of man, and the
future succession of all ages.39

There was a significant discrepancy between the perspective of the
all-transcendent God who revealed his will in the scriptures, and the
perspective of finite man. The incommensurability of these two types
of knowledge set the scriptures apart in the manner in which they
conveyed information. While in the book of nature all things could be
read exactly as they were, the scriptures were written in a way that
adapted the unknowable to human capacity:

In the former [in revelation] we see God vouchsafeth to descend to
our capacity, in the expressing of his mysteries in sort as may be sen-
sible unto us; and doth grift [graft] his revelations and holy doctrine
upon the notions of our reason.40

This principle, which has sometimes been called ‘accommodation’,
for it represents God’s accommodation of man’s finitude, had been
part of the basic furniture in Western theology since Augustine. It had
particular application for Bacon. In addition to not being concerned
with revealing God’s power in creation, the scriptures present many
things in a manner suited to the common opinions and figures
of speech of their audience, rather than to solid principles of natural
philosophy:

And again, the scope or purpose of the Spirit of God is not to express
matters of nature in the scriptures, otherwise than in passage, and for
application to man’s capacity and to matters moral or divine. And it
is a true rule, Authoris aliud agentis parva authoritas; [what a man says
incidentally about matters which are not in question has little
authority] for it were a strange conclusion, if a man should use a
similitude for ornament or illustration sake, borrowed from nature or
history according to vulgar conceit, as of a Basilisk, an Unicorn, a
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Centaur, a Briareus, an Hydra, or the like, that therefore he must
needs be thought to affirm the matter thereof positively to be true.41

The Bible was not a book meant to be understood according to its literal
sense at all times, and certainly not in relation to natural philosophy.

Finally, the scriptures provide the necessary setting of sacred history
to understand why the reading of the book of nature could not be
done properly until Bacon’s own age. Bacon’s frequent use of Daniel
12:4, ‘Many shall pass to and fro and science shall be increased’,
provided a biblical sanction for a new age of learning, when recovery
of human power over nature would be accomplished through the
sciences. Bacon’s use of this verse situates the Instauration as an event
in the grand scheme of sacred history: it is part of the unfolding plan
of God to restore to mankind, in the ‘last ages of the world’, that
which was lost in Eden, both spiritually and materially.42 Bacon sum-
marised this twofold recovery at the end of the second book of his
Novum Organum:

For man by the fall fell at the same time from his state of innocency
and from his dominion over creation. Both of these losses however
can even in this life be in some part repaired; the former by religion
and faith, the latter by arts and sciences.43

In The Advancement of Learning, Bacon described chronologically the
process by which this twofold recovery would take place. The restora-
tion of religion would come first, beginning with the Incarnation,
which marked the reconciliation between God and man through Christ.

However, according to Bacon, the Incarnation was only the beginning
of a long process of the restoration of the true understanding of the
Faith found in Eden. First, the true religion had to undergo refinement
through the Church Fathers and the Councils.44 Then it passed through
an age of confusion, when the pride of the scholastics derailed the read-
ing of both of God’s books:

… but as in the inquiry of the divine truth their pride inclined to
leave the oracle of God’s word and to vanish into the mixture of
their own inventions, so in the inquisition of nature they ever left
the oracle of God’s works and adored the deceiving and deformed
images which the unequal mirror of their own minds or a few
received authors or principles did represent unto them.45
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At the end of this era of confusion the proper reading of the first book
was being restored through the Reformation. Bacon described Martin
Luther as the special instrument to begin this reform, but it was still
going on in his own day:

And we see before our eyes, that in the age of ourselves and our
fathers, when it pleased God to call the Church of Rome to account
for their degenerate manners and ceremonies, and sundry doctrines
obnoxious and framed to uphold the same abuses; at one and the
same time it was ordained by the Divine Providence that there should
attend withal a renovation and new spring of all other knowledges:
and on the other side we see the Jesuits, who partly in themselves and
partly by the emulation and provocation of their example, have
much quickened and strengthened the state of learning.46

Bacon’s programme for the reform of the sciences was the continuation of
what the Jesuits and others were doing on the Continent. It is worth not-
ing that the process of the reformation of the reading of the scriptures was
still underway. This allowed Bacon to forward his own interpretations of
key scriptural passages, such as Matthew 22, and Daniel 12, for the proper
meaning of scripture was still being established. More importantly, for
what Bacon perceived as his own divine calling, the reformation of the
reading of the book of nature was at hand. Even as spiritual matters out-
ranked material, so the reading of the book of scripture had to be restored
before the proper reading of the book of nature could be established. 

The lessons to be learned from reading the two books with Bacon are
significant for our understanding both of the Reformation and the
Scientific Revolution. What we, in our post-Enlightenment perspective,
have divided into separate historical movements were not regarded as
separate at all, by Bacon. In a period in which the Christian perspective
permeated all aspects of life and philosophy, we may well question
whether the Kantean separation of faith and science had any real meaning.
There was a distinction between the study of natural philosophy and
the study of divinity for Bacon, but it was a distinction of two inher-
ently theological categories, the material of the book of nature and the
material of the book of scripture. The power of Harrison’s thesis as a
hermeneutical tool for evaluating the questions of faith and science in
the early modern period is clear. However, when it comes to exegesis
and the hermeneutics of scripture, even categories such as ‘Protestant’
and ‘Catholic’ must be qualified, for they belie the tremendous diver-
sity which existed at the time. In order for us to build upon Harrison’s

74 Reading the Two Books with Francis Bacon



foundation, we must take into account the range of opinion that was
early modern Christianity.
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5
Textual Criticism and Early
Modern Natural Philosophy: The
Case of Marin Mersenne
(1588–1648)
Paul R. Mueller, SJ

Peter Dear has traced a shift in the source of reliable empirical premises
for demonstrations in early modern natural philosophy. Prior to the
seventeenth century, such premises were drawn from common
experience – from the shared knowledge, attested in authoritative texts,
of what happens always or for the most part in the ordinary course of
nature. But in the first half of the seventeenth century, empirical prem-
ises began to be drawn with increasing frequency from particular
experience – that is, from knowledge of what happened on particular
occasions. This shift occurred in part because of rising skepticism with
respect to the reliability of authoritative texts, but also because of the
increasing reliance of natural philosophers upon observations made with
rare and expensive instruments which were outside the experience of all
but an elite few, such as the telescope and the vacuum pump.1 This shift
also created an urgent problem of inference for seventeenth-century
natural philosophy: how to reconstitute a commonly accepted, shared
experience of natural effects and objects. More particularly, the problem
was how to move from a finite number of individual observation reports,
which often did not agree with each other and which appeared to contain
errors and accretions even when they did agree, to a commonly accepted
experience or account of that object or natural effect, which could be jus-
tified as an accurate reflection of what actually happens in nature. There
is a striking structural similarity between this problem of inference, which
was newly urgent in seventeenth-century natural philosophy, and the
problem of inference that had motivated the development of the disci-
pline of textual criticism in the preceding centuries: the attempt to find
some commonly accepted and shared reading of ancient texts. More
particularly, this was the problem of how to move from a finite number
of individual extant manuscript copies and editions of an ancient text,



which often did not agree with each other and which appeared to
contain errors and accretions even when they did agree, to a commonly
accepted reading of that text, which could be justified as an accurate
reflection of the actual words’ ancient authority. The structural similarity
of these two problems of inference suggests the possibility of causal con-
nections between the practice of textual criticism and the practice of nat-
ural philosophy in the seventeenth century. This essay is concerned with
exploring that possibility. 

The hypothesis to be explored, then, is that the practices and patterns
of inference which seventeenth-century natural philosophers employed to
adjudicate disagreements among observation reports were influenced and
informed by those which textual critics used to resolve differences among
extant manuscript copies of an ancient text. This hypothesis is most
plausible with respect to those natural philosophers who not only had
some familiarity with textual criticism but also worked in milieus in which
the integrated hermeneutical practice of the two books, nature and scrip-
ture, continued to hold sway. ‘Integrated hermeneutical practice’ is Peter
Harrison’s term for the robust entanglement (characteristic of the
medieval period and the Renaissance) between the practices and patterns
of inference employed in the interpretation of texts and those employed
in the interpretation of natural effects and objects. Harrison has argued
that the Protestant emphasis on literal interpretation of scripture
contributed to the dissolution of integrated hermeneutical practice in the
Protestant world in the sixteenth and early seventeenth centuries.2 But
this dissolution proceeded at a slower pace in the Catholic world, where
the practices and patterns of inference of natural philosophy and those of
textual hermeneutics continued to be tools from the same toolbox
throughout the seventeenth century. The Catholic natural philosophers
who were likeliest to have received some training in biblical hermeneutics
and textual criticism were members of learned religious orders. The above
hypothesis is most plausible, then, with respect to those natural philoso-
phers who were members of such orders.

The most obvious testing ground for the above hypothesis is in the
work of Jesuit natural philosophers. William Ashworth has identified
several admirable traits in the practice of seventeenth-century Jesuit
natural philosophers: a ‘particular zest for experimental science’, an
‘appreciation of the value of collaboration’, and a ‘keen sense of the
value of precision in experimental science – a sense that was not widely
echoed by many of their more illustrious contemporaries’.3 Jesuit natural
philosophers merit praise insofar as they ‘practiced science on a wide
scale, were able (and often inspired) investigators, made many important
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discoveries and inventions, and encouraged the involvement of others’.4

But Jesuit scientific practice was also characterised by several peculiar
deficiencies, which can be summarised as eclecticism, credulity, and
indecisiveness: a tendency to collect observation reports indiscriminately, to
report them without distinguishing the accurate and reliable from the
inaccurate and unreliable, and to refrain from making a choice when con-
fronted with apparently irreconcilable observations or theories. Ashworth’s
proposed explanation for these characteristic deficiencies is that they
persisted in a pre-modern emblematic world view, long after it had been
abandoned by the followers of Bacon, Galileo, and Descartes. In the
emblematic world view, nature is seen as a system of signs and symbols,
and it is important mainly as a source of mystery and wonder; separating
true phenomena from false is not the main goal. Ashworth argues that the
Jesuits persisted in the emblematic world view because of the high utility
of emblems and emblematic thinking in their missionary endeavors.5

Another appropriate testing ground for the above hypothesis is in the
work of Marin Mersenne of the Order of Minims who published exten-
sively both in natural philosophy and in biblical exegesis. Mersenne was
born in 1588 in France at Oizé, Maine. He attended the Jesuit college at
La Flèche at the same time as Descartes, and then studied theology in
Paris. Mersenne entered the Order of Minims in 1611, was ordained to
the priesthood in 1613, and settled in 1619 at the Minim’s Convent of
the Annunciation and St. Francis of Paula, just north of the Place Royale
in the Marais district of Paris, where he resided until 1648, when he died
in the arms of his close friend Pierre Gassendi.6 The Minims were one of
the most prominent Catholic religious orders in seventeenth-century
France, but also one of the most austere: Minims vowed to live in per-
petual Lent, avoiding all ostentation and abstaining from meat, milk,
cheese, eggs, and all other animal products.7 Despite the austerities of
Minim life, Mersenne pursued experimental natural philosophy and
other scholarly interests with a wide range of collaborators. In a massive
commentary on Genesis, Quaestiones in Genesim (1623), Mersenne missed
no opportunity to explore and display the results of the new science and
to show how they complemented scripture.8 In the first subtitle of
Quaestiones in Genesim, Mersenne indicated his concern with the problem
of establishing the correct edition of scripture – i.e., with the problem of
biblical textual criticism: ‘In this volume the atheists and deists are
attacked and subdued, and the Vulgate edition is protected from the
calumnies of the heretics.’ Through regular contact with his friend Pierre
Gassendi, who was an accomplished master of humanist philological
methods, Mersenne would have gained more than a passing familiarity
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with the categories, questions, and practices of contemporary textual crit-
icism. Mersenne has been identified, along with Gassendi, as an early pro-
ponent of mitigated or constructive scepticism. Mersenne is best-known
in connection with Descartes, with whom he corresponded regularly; he
helped Descartes in publishing his Discourse on Method and in soliciting
the ‘Objections’ which were published with the Meditations. Mersenne
was also the most important early proponent, disseminator, and critic
in France of the work of Galileo; he published partial translations or
paraphrases of several Galilean works, and in his own publications and
correspondence he often discussed Galileo’s ideas and results.9

Like Jesuit natural philosophers, Mersenne appreciated the value of
collaboration and communication in science. He participated regularly in
scientific meetings and associations; his many books and his sprawling
network of correspondence functioned as a kind of scientific society
and journal.10 In 1635, he played a leading role in the establishment of
an academy concerned primarily with mathematical questions; eventual
participants included Etienne and Blaise Pascal, René Descartes, Pierre
Gassendi, Thomas Hobbes, Claude Mydorge, and Gilles Personne de
Roberval.11 Because of his strong emphasis on communication and col-
laboration in science, Mersenne has been dubbed the secretary-general
of learned Europe.12 Like Jesuit natural philosophers, Mersenne had a
zest for experimental science and an appreciation for the value of preci-
sion achieved through frequent repetition; he made substantial experi-
mental and theoretical contributions in mechanics, acoustics, and music
theory and practice.13 Mersenne also shared Jesuit natural philosophers’
tendencies towards certain peculiar deficiencies in scientific practice:
eclecticism, credulity, and indecisiveness.14 Robert Lenoble attributed
these deficiencies in Mersenne’s scientific practice to his ‘indefatigable
curiosity’ and to his apologetic intention to pique the attention of his
readers by interrupting difficult questions with simpler ones, while
David Allen Duncan traced them to Mersenne’s determination to avoid
dogmatism and systems.15 Since these proposed explanations for
Mersenne’s deficiencies turn on factors peculiar to him, they are of no
help in accounting for the presence of similar deficiencies in Jesuit
scientific practice. By the same token, the explanation which Ashworth
has proposed for the deficiencies of Jesuit scientific practice is of no help
in accounting for the presence of similar deficiencies in Mersenne’s
scientific practice. If Mersenne had an emblematic world view, it was not
because of the utility of emblems and emblematic thinking in missionary
work. The Minims, unlike the Jesuits, were a contemplative order; they
were not deeply involved in missionary endeavors. In any event,
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Mersenne regularly attacked as ‘false sciences’ any philosophies which
relied on emblems and emblematic thinking or on occult qualities and
symbolism.16

In summary, then, no satisfactory explanation has been provided for
the presence of the same set of admirable features and peculiar deficien-
cies in the scientific practice of both Mersenne and the Jesuits. But a satis-
factory explanation becomes possible on the hypothesis that the practice
of natural philosophy was influenced by textual criticism. To see this, it
will be necessary to explore briefly the history of textual criticism. With
the revival of classical learning, Renaissance humanists had become
increasingly intentional about the search for manuscript copies of ancient
texts, which were often lost or forgotten in monastic libraries. The first
famous figure in the tradition of Renaissance manuscript hunters was
Poggio Bracciolini (1380–1459).17 In the work of Lorenzo Valla (1407–57)
and Beatus Rhenanus (1485–1547), textual criticism emerged as the study
of the habits of copyists, and especially as the study of their regular pat-
terns of error. Both Valla and Rhenanus understood that the patterns of
error in a manuscript copy of an ancient text provided useful clues to its
true reading. For example, Valla realised that, since copyists regularly took
dictation, their errors often involved confusions between words with sim-
ilar pronunciations. He also realised that copyists sometimes introduced
changes intentionally, in order to make sense of confusing passages.18

Rhenanus sought to categorise the most common types of copyist errors
and to explain their origins. For example, he noted the frequent confusion
of r with s, of q with c, and of b with v, and he pointed out that copyists
frequently mistook a for u when it was written in a manner resembling the
Greek �. He also observed the tendency of scribes to substitute common
words for those which were rare or unknown.19 Like Valla and Rhenanus,
Angelo Poliziano (1454–94) appreciated the value even of highly corrupt
manuscript copies as vestiges of the original words of ancient authority.
Polizianio emphasised the importance of scrupulous and verbatim report-
ing on manuscript copies, including whatever errors and later corrections
they contained. It was Poliziano’s practice to lead his readers through the
process by which he arrived at his reading of a text, listing other variant
readings and showing how each could have come about through known
sources or patterns of copyist error.20 Desiderius Erasmus (1469–1536)
noticed that copyists sometimes altered a text intentionally in order to
correct a perceived error or to reinforce a theological point. To deal with
such cases, he articulated and employed the principle of the harder
reading: of the various possible readings of a text, the one which is more
difficult is the one which is likelier to be correct, since copyists were more
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likely to have corrupted a word or phrase into something familiar than
into something unfamiliar.21 Joseph Scaliger (1540–1609), who dominated
classical scholarship in early seventeenth-century Paris, insisted that
editions of ancient texts should include reporting on all available
manuscripts, so that even corrupt readings would be preserved for the use
of subsequent scholars.22

On the basis of the foregoing historical survey, it is possible to iden-
tify six characteristic features of the practice of textual criticism at the
beginning of the seventeenth century. First, textual criticism had
emerged as a science of the regular patterns of copyist error, which
could extract useful information even from manuscript copies which
were error-ridden or corrupt. Second, each manuscript copy of an
ancient text possessed an irreducible individuality: Each was marked, by
its particular history, with a unique pattern of errors and corrections,
and each had the potential to bear unique and irreplaceable witness to
the words of ancient authority. Third, since textual criticism was a sci-
ence of errors, and since each manuscript copy possessed an individual-
ity, every extant manuscript copy of an ancient text had to be consulted
and taken into account, no matter how thick with errors. Fourth, it was
important to search actively for ancient manuscripts, since they had a
tendency to become lost or forgotten, and since their significance was
often not recognised by those who possessed them. Fifth, even a
well-established reading of an ancient text had to be deemed merely
provisional: since each manuscript copy had the potential to bear
unique witness to the words of ancient authority, it was always possible
for newly discovered manuscript evidence to overturn an accepted
reading. And sixth, textual criticism was a discipline distinct from and
propaedeutic to textual hermeneutics: there was little point in trying to
interpret an ancient text until an authentic reading of that text was
established through textual criticism.

Mersenne and Jesuit natural philosophers have been accused of
credulity, in light of their tendency to pass along indiscriminately all the
observation reports they received, including those which were obviously
erroneous or incredible. But when this tendency is regarded through the
lens of contemporary textual criticism, an alternative interpretation
emerges. In textual criticism it was imperative to take all extant manu-
script evidence into account, no matter how error-ridden it seemed to
be. No manuscript copy of a text could be excluded from consideration
and even its corruptions and errors would provide useful information. If
the practice of natural philosophy was influenced by textual criticism,
then it would be expected that each observation report had to be taken
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into account, no matter how erroneous or incredible it seemed to be. No
report would be excluded from consideration: each would be regarded as
an irreducible individual, and even observational errors would be under-
stood to provide useful information. Given such expectations, Mersenne
and Jesuit natural philosophers would have been remiss not to pass along
all observation reports, including those which were obviously erroneous.
Jesuit scientists, and Mersenne equally, have also been called eclectic,
because they tended to solicit and collect a wide and unruly variety of
observation reports. But another interpretation is possible. Textual
critics were under an imperative to search actively for manuscript copies
of ancient texts, which were often misunderstood or ill-appreciated by
those who possessed them. To the extent that the practice of textual
criticism informed emergent natural philosophy, observation reports
might be similarly ill-appreciated or misinterpreted, so that natural
philosophers would have needed to solicit as great a variety of observa-
tion reports as possible. Finally, Mersenne and Jesuit natural philoso-
phers have been accused of indecisiveness, since they tended to refrain
from making a choice when confronted with apparently irreconcilable
observations or theories. Again, this may be viewed differently. Since
newly discovered manuscript evidence was understood to have the
capacity to overturn even a well-established reading of an ancient text,
the conclusions of textual criticism were considered to be merely provi-
sional. Natural philosophy, by analogy to textual criticism, would
similarly have considered its conclusions to be provisional, and new
evidence would be liable to overturn received ideas about objects of
scientific interest. Natural philosophers would have been expected to
refrain from making definitive commitments.

The hypothesis proposed above also provides a unified explanation
for the strong emphasis which Mersenne and Jesuit natural philoso-
phers placed on communication and collaboration. In Mersenne’s case,
Lenoble sought to explain this emphasis by pointing to the importance
of science for human salvation: Mersenne was committed, no less than
D’Alembert and Diderot, to the project of making knowledge available
to all.23 Peter Dear, on the other hand, saw Mersenne’s promotion of
collaboration in science as ‘a characteristically seventeenth-century
attempt at making experience unproblematic, so that no disputes would
arise concerning appearances even if they might arise concerning causal
explanations for those appearances’.24 Dear’s remark is consistent
with the line of analysis in Leviathan and the Air-Pump (1985), in which
Steven Shapin and Simon Schaffer proposed the emblematic motto,
‘Solutions to the problem of knowledge are solutions to the problem of
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social order.’25 For Shapin and Schaffer, as for Dear, the seventeenth-
century emphasis on communication and collaboration in science
emerged primarily as an antidote to social disorder; it served to smooth
over differences, to enroll assent, and to suppress and marginalise dis-
sent. But another explanation is possible. As has already been noted,
there was an imperative in textual criticism to consult each extant man-
uscript copy of an ancient text. Since each manuscript copy was entirely
individual and local, this imperative could be carried out only to
the extent that reliable structures of communication and collaboration
connected textual critics with each other and with those who possessed
the manuscript copies. In natural philosophy, there was a similar imper-
ative to take account of all observations concerning a natural effect or
object. But since each observation was individual, this imperative could
be carried out only if observers and natural philosophers were con-
nected by reliable structures of information exchange and a collabora-
tive spirit. On this reading, Mersenne and the Jesuits emphasised the
need for collaboration in science not in order to smooth over the
discrepancies between observation reports or to suppress their individ-
uality, but in order to make their discrepancies and their individuality
more apparent and more widely known. Rather than solutions to the
problem of knowledge being solutions to the social order, as Shapin and
Schaffer have it, I wish to propose here that, in early modern Catholic
milieus, solutions to the problem of knowledge were very much solu-
tions to the problem of textual criticism.

The hypothesis proposed in this essay can also account for the rela-
tionship between two basic levels of Mersenne’s scientific practice: his
mathematical science of appearances and his mechanistic science of the
senses. Mersenne was trained, as a young student and as a seminarian,
in the scholastic-Aristotelian tradition. In that tradition, a discipline
was considered a science only insofar as it was concerned with real qual-
ities and causes, and only insofar as it was demonstrative in form;
nothing short of a science sufficed to provide guidance for human
action. But in La vérité des sciences (1625), Mersenne’s Christian philoso-
pher concedes to his sceptical interlocutor that knowledge of mere
effects and appearances should be deemed scientific and should suffice
to guide human action:

… we make use of effects in order to raise ourselves to God and to
other invisible substances, as if effects were crystals through which
we perceived what is inside. Now this small amount of science is
enough to serve us as a guide in our actions … It is enough, then, to
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have the science of something, to know its effects, its operations and
its habits, by which we distinguish it from every other individual or
from other species; we do not wish to attribute to us a greater or more
particular science than that.26

From 1625 until his death in 1648, Mersenne held consistently to this
position. For example, in Les questions théologiques (1634), he observed:

It seems that the capacity of men is bounded by the bark and by the
surface of corporeal things, and that they cannot penetrate farther
than quantity with complete satisfaction. This is why the ancients
seldom gave any demonstration of what belongs to qualities, and
restricted themselves to numbers, to lines, and shapes…27

For one can say that we see only the bark and the surface of nature,
without being able to enter inside, and that we will never have
another science than that of its external effects, without being able
to penetrate into its reasons and without knowing the way it acts.28

Mersenne had come to the conclusion that it was beyond the power of
the unaided human intellect to arrive at certain and demonstrative
knowledge of real qualities and causes. Accordingly, he developed and
practiced a mathematical science of appearances: a science which was
concerned not with real qualities and causes, but only with mathemat-
ical relationships among regularities in appearances.29 But a prerequisite
for a science concerned with finding such mathematical relationships
was a consensus as to what those appearances actually were. As was
noted at the beginning of this essay, Peter Dear has argued that this con-
sensus fell apart in the first half of the seventeenth century: the shift
from common experience to particular experiences as the source of reli-
able empirical premises had created an urgent problem of inference for
natural philosophy. Mersenne was faced with the problem of scepticism
with respect to the reliability of the senses: how could it be that what
appears sweet, warm, or consonant to one person appears sour, cool, or
dissonant to another?30 He addressed this problem by explaining sensi-
ble qualities mechanistically, in terms of corpuscular motions.31 To the
extent that he could find mechanistic explanations, he could correct
sense errors and could certify the senses as receivers of true information.
Mersenne developed such explanations not only for optical illusions,
auditory illusions, and other common sense errors, but also for individ-
ual sense errors which were due to defective organs or to inappropriate
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applications of the senses.32 Thus, just as textual criticism had the form
of a science of the regular patterns of copyist error, Mersenne’s mecha-
nistic science of the senses sought similarly regular patterns in observa-
tional error.33 And just as textual criticism was propaedeutic to textual
hermeneutics, the higher discipline to which it supplied raw material,
his science of the senses was propaedeutic to his mathematical science
of appearances, a corresponding relationship of the lower discipline
supplying raw material. It should also be noted that both practices
were developed in response to scepticism: scepticism with respect to
commonly accepted readings in the first case, and scepticism with
regard to commonly accepted experience in the second.

In conclusion it has been shown in this essay that there was a deep
structural similarity between textual criticism and Mersenne’s mecha-
nistic science of the senses: both took the form of a science of errors,
both were propaedeutic to and supplied raw material for a correlative
higher discipline, and both found their origin in a new scepticism with
respect to something which had been commonly accepted. Causal con-
nections between textual criticism and early modern natural philoso-
phy would account for the presence of the same admirable features and
peculiar deficiencies in the scientific practice of Mersenne and the
Jesuits, and would make it possible to reinterpret the peculiar deficiencies
as epistemic virtues. In addition, causal connections would account for
the existence of and relationship between two basic levels in Mersenne’s
scientific practice. Further historical work will need to be done in order
to determine whether or not there actually were causal connections
between textual criticism and the practice of early modern natural
philosophy. But it is plausible and likely that causal connections
existed. I suggest that early modern scholars should include the possi-
bility of such connections in the store of questions with which they
interrogate the works of seventeenth-century natural philosophers. 
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6
Giordano Bruno’s Hermeneutics:
Observations on the Bible in 
De Monade (1591)
Leo Catana

Giordano Bruno’s observations on the Bible can be contextualised
within the history of science. According to Bruno, the Bible is primarily
a book on morality, not a book on natural philosophy.1 Hence, natural
philosophers should carry out their examination of nature independ-
ently of biblical authority. There are, admittedly, exceptions to this
general view – he considers the Book of Job, for instance, an important
work on natural philosophy.2 Such exceptions have not, however, pre-
vented posterity from interpreting Bruno as an early spokesman for the
freedom of philosophers to reflect independently of the Bible with
regard to natural phenomena, this view being regarded as a proleptic
feature in his interpretation of the Bible, anticipating later influential
figures in the science–religion debate like Galileo Galilei (1564–1642).3

Although this picture of Bruno (1548–1600) and his comments on the
Bible is true and important, it is incomplete. For in De monade, numero
et figura liber, printed in Frankfurt in 1591, Bruno assigns nine levels 
of meaning to the Bible and to other divinely inspired texts.4 Some of
these nine meanings are clearly taken from the medieval tradition 
of biblical exegesis. Thus, in addition to the above-mentioned proleptic
aspect of Bruno’s comments on the Bible, there is also a retrospective
aspect. This retrospective aspect has received far less attention than 
the former. The passage in De monade exposing Bruno’s theory of nine
levels of meaning in the Bible, and in other divinely inspired texts, has
not been considered in the authoritative studies on biblical exegesis by
Lubac, Harrison and Griffiths.5 Moreover, the passage in De monade
exposing this hermeneutics has not been studied by Bruno scholars,
neither by those working on his Bible commentary, nor by those work-
ing on his De monade.6 I intend to do so in this essay.
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Bruno’s theory of nine levels of meaning in divinely
inspired texts

De monade is divided into eleven chapters. The first contains a dedica-
tion and a few remarks about the intention of the work. Chapters two
to eleven deal with the numbers one to ten in consecutive order. Bruno
assigns various symbolic senses to each number. Chapter two deals with
number one, the monad, chapter three with number two, the dyad, and
so on, up till chapter eleven, which deals with number ten, the decad.
Chapter ten deals with number nine, the ennead, and this is where we
find Bruno’s theory about the nine levels of meaning in the Bible and
in other divinely inspired texts.

The sequence of numbers dealt with in De monade, as well as their
symbolic meanings, can, at least in a loose sense, be understood against
the background of Neoplatonic and Pythagorean inspiration, according
to which the One is the origin of multiplicity in an ontological sense.
The composition of De monade is probably intended to mirror the
descent from the One to multiplicity and offers the opportunity to
make different statements about philosophical, theological and literary
symbolism traditionally assigned to the respective numbers one to ten.7

Bruno assigns various symbolic meanings to the number nine – for
instance, the nine muses and the ninefold order of angels, both of
which he returns to outside De monade.8 He also assigns a symbolism to
the number nine in De monade which is not dealt with at all in any
other of his writings, namely the symbolism of the nine levels of mean-
ing in biblical and other divinely inspired writings: 

Nine are the ways in which the divine language [manifests itself], in
which, according to the Supreme, all of the meanings unite under each
[of the nine meanings], which is revealed by more expressive words in
a meaning that the scholastics call the literal (for [His language] signi-
fies infinitely, and is not, as our [language], [delivered in] extended
utterances through a definite intention.) Among these nine meanings,
the first is the HISTORICAL, which the Jews call Talmud, and which reveals
the acts of God, divine powers and men. II. The PHYSICAL, which con-
veys the nature and order of sensible things. III. The METAPHYSICAL,
which defines divine things or demonstrates other things from these.
IV. The ETHICAL, which, in this way, brings forth customs and examples,
with which we should conform with regard to ourselves and with regard
to others. V. The LEGAL, which formally defines affects, works, cults and
ceremonies, and which regulates distribution and redistribution 
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according to merits. VI. The ANAGOGICAL, which leads from the signi-
fying elements of one text or of a part [of the text] or of a book, to
things in another part of the text or to things in another book:
Likewise, from the meaning of visible things, it draws out that which
should be conceived from order, from communion, from concatena-
tion, and from the analogy of things to things and from things. VII.
The PROPHETIC, which, from the basis of past things, explains or
understands the state of present things, or which makes statements
or judgements about what is absent or in the future by means of that
which is before one’s eyes or exists in the present; lacking instru-
ments, simply by means of the excitement of the voice and the say-
ing of words does [the person speaking prophetically] express [his
inspiration]. VIII. The MYSTICAL, which, in the guise of enigma and
expressions inaccessible to all, conceals the senses mentioned [above]
and which is revealed to few or none presently. This sense the Jews
call cabalistic. IX. The TROPOLOGICAL.9

This quotation needs some explanation. Over the following pages 
I shall make some observations regarding (i) the range of texts to which
the theory can be applied; (ii) the infinity and profundity of divine 
language; (iii) the application of the theory and (iv) the sources for the
nine individual levels of meaning.

The range of texts to which the theory can be applied

Precisely which texts can be interpreted according to these nine levels of
meaning? Bruno does not explicitly mention the Bible, but ‘divine utter-
ances’ (divinae voci), which he distinguishes from their manifestation,
the nine meanings (sensus).10 The expression ‘divine language’ may refer
to the language, or voice, of the Judaeo-Christian God, as laid down in
the Bible, but it may equally well refer to the language, or voice, of non-
Judaeo-Christian gods. In this passage Bruno, perhaps prudently, avoids
stating explicitly whether he is referring to the Bible exclusively, or to the
Bible and other divinely inspired but non-biblical texts as well. However,
immediately afterwards he states that these nine meanings are found ‘in
any divine utterance (such as the ones of Moses, Job, David, Solomon
and other Hebrews similar to them)’, that is, texts from the Bible, or, to
be more precise, from the Old Testament.11 Bruno adds, however, that
the utterances of ‘Hesiod, Orpheus, Homer, the Sibyls and [other]
inspired persons’ can also be interpreted by means of his theory about
the nine levels of meaning.12 The latter are, of course, all pagan figures
from ancient Greek culture, to whom I shall return in a moment. 
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The writings attributed to them are undoubtedly non-biblical. Hence,
Bruno’s theory about the nine levels of meaning can be applied to all
divinely inspired texts, biblical texts or otherwise.

The extension of these exegetical rules to cover biblical and non-
biblical texts was, I assume, something of a novelty compared with earlier
biblical exegesis. On the other hand, medieval biblical exegesis did not
originate ex nihilo, but drew on previous hermeneutic theories. Already
prior to the first century AD, Homer had been interpreted allegorically,
and this is probably one of the sources from which the Jewish exegete
Philo (c. 20 BC–c. AD 50) and later the Christian Origen (c. 185–c. 254)
derived the basic idea of allegorical interpretation.13 Pagan authors like
Homer, Hesiod, Orpheus, Virgil and Ovid were also read allegorically in
the Middle Ages, and subsequently in the Renaissance.14 Later on,
Francis Bacon (1561–1626) also endeavoured to decipher the meanings
of Greek myths by interpreting them allegorically.15 Hence, Bruno’s
extension of the exegetical rules to non-canonical texts was not
unprecedented, even though the complex hermeneutic theory deve-
loped by him cited above may well have been new.

Bruno’s conception of biblical figures, and texts, as divinely inspired
is self-explanatory. But what do Bruno’s references to non-biblical fig-
ures reveal to us? The first figure mentioned is one of the earliest known
Greek poets, Hesiod, who lived around 700 BC, purported author of the
Works and Days, describing the farming year and its activities, and 
the Theogony, treating the genealogy of Greek gods, a work Hesiod
claims he was called upon to sing by the muses.16 Bruno makes it clear
that he perceives the poet Hesiod as a divinely inspired person who, like
Job, was endowed with profound insights into nature and, as evidence
of this, evokes his poetic images of the universe’s primordial chaos.17

The second non-biblical figure mentioned is Orpheus – a pre-Homeric
poet in Greek mythology, the son of Apollo and the muse of epic poetry,
Calliope, endowed with such wonderful musical ability that he could
charm animals and make rocks and trees move. With his music he even
persuaded the goddess Persephone to release Eurydice from the under-
world. Orpheus is attributed a series of hymns, which were translated
into Latin by the Florentine Neoplatonist Marsilio Ficino (1433–99).18

More importantly, Ficino gave Orpheus a prominent role in his lineage
of prisci theologi or ‘ancient theologians’, according to which the
Egyptian Hermes Trismegistus had passed on his knowledge about
divinity and nature to Orpheus, who, in turn, had passed it on to
Aglaophemus, from whom it was transmitted to Pythagoras, thence to
Philolaos, and, finally, to Plato. Ficino presents ‘Thrice-Great’ Hermes as
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a contemporary of Moses, thence implying parallel Jewish and pagan
traditions sharing insights into the nature of things.19

Orpheus plays a considerable role in Bruno’s thought. He refers to
Orpheus’s marvellous skill on the lyre that enchanted animals and made
trees move;20 he alludes to the myth of Orpheus and Eurydice, subject-
ing it to his philosophical agenda; and he praises Orpheus as a poet who,
like Hesiod and Homer, composes his verses independently of Aristotle’s
poetics.21 More importantly, Bruno latches on to Ficino’s interpretation
of Orpheus as a key figure in the prisca theologia. In Bruno’s eyes,
Orpheus was an important exponent of this ancient theology and
thereby associated with Hermes Trismegistus.22 Due to his association
with the ancient theology, Orpheus had insights which he shared with
the biblical Moses; particularly into natural philosophy – namely, an
insight in conformity with Bruno’s Neoplatonic conception of the
hypostasis Mind as universally animating by means of the World Soul.23

By putting Orpheus on equal footing with biblical figures like Moses,
Job, David and Solomon, Bruno probably intended to integrate the
Hermetic and Neoplatonic conception of divinity, and its relationship to
nature and man, into his hermeneutic theory for divinely inspired texts.
In this way Bruno’s exegetical theory is a counterpart to his philosophy,
in which Hermeticism and Neoplatonism are central elements.

The third non-biblical figure mentioned is Homer. As stated above,
Bruno praises Homer for a poetry that transcends poetic rules, as all
good poetry should.24 On rare occasions Bruno also extols Homer for his
insights into the natural world.25

The final reference to non-biblical authority is to the Sibyls, the
prophetesses of ancient Greece, famous for their oracular utterances in
ecstatic states while under the influence of a god. In the Renaissance,
Ficino associated the Sibyls with his idea of an ancient theology by refer-
ring to Lactantius (c. 240–320), who had compared Hermes Trismegistus
with a Sibyl.26 Bruno likewise refers to the Sibyls in the classical sense, as
inspired by Apollo, though whether his citation of the Sibyls as examples
of non-biblical but divinely inspired figures also has this particular
Ficinian connotation, relating the Sibyls to an ancient theology, is an
open question.27

These references to biblical figures, in particular to Job, as well as to
non-biblical Greek figures, suggest that Bruno did not reduce the content
of divinely inspired texts to the field of morality, thus leaving natural phi-
losophy outside; on the contrary, Bruno also wanted to emphasise the
insights into the natural world, transmitted in divinely inspired texts,
even though he occasionally distances himself from that interpretation.28
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Hence the modern effort to see Bruno as a precursor of Galileo’s approach
to Bible reading probably lacks balance – perhaps a strained effort to retro-
ject Galileo’s interpretation onto Bruno and see Bruno’s reading as a ‘fore-
runner’ to the modern interpretation of the Bible.29 My re-evaluation of
his exegetical approach to scripture would be in accordance with the fact
that Bruno praises the Book of Job for its insight into the natural world,
that the pagan figures Hesiod, Homer and Orpheus are similarly praised,
and that ‘Physics’ also features among the nine levels of meaning in his
hermeneutic theory in De monade.

The infinity and profundity of divine language

Having established the wide range of texts on which Bruno’s theory
about nine levels of meaning can be employed, I turn to my second
point, Bruno’s conception of divine language as profound and infinite.

Immediately before Bruno lists nine levels of meaning in the quotation
above, he states that the divinity’s language ‘signifies infinitely, and is not,
as our [language], [delivered in] extended utterances through a definite
intention’. Elsewhere in this chapter of De monade, he affirms the discrep-
ancy between our limited human powers of understanding, on the one
hand, and the profundity of divine utterances (including those recorded
in the Bible), on the other.30 Bruno’s emphasis on the profundity of divine
utterances may well draw on several medieval sources – Origen and Alcuin
(735–804), for instance, had stressed the incomprehensible profundity 
of scripture.31 Bruno refers explicitly to Origen in the context of biblical
exegesis in La cabala del cavallo pegaseo, a work dating from 1585, so we
know that Bruno was familiar with Origen’s exegetical considerations by
the time of the composition of De monade, published in 1591.32

John Scotus Eriugena (c. 810–77) carried on this tradition stretching
back to Origen, underlining that holy scripture contains an infinity of
meanings: ‘For there is a manifold and infinite understanding of divine
eloquence. Take, for example, the case of the peacock’s feathers. One
single marvellously beautiful collection of numberless colours can be
seen in one single spot, and this comprises just a small portion of this
same peacock’s feathers.’33

On the basis of this idea of Origen and Eriugena, several medieval
authors had underlined the fecundity of scripture and hence the plurality
of understandings of scripture. Henri de Lubac, author of the most
important study of medieval exegesis, thus points out that this idea
continues to exert a considerable influence up till the Renaissance.
Nicholas of Cusa (1401–64), for example, wrote in a letter dating from
1452: ‘The inexplicable fecundity of Divine Scripture is diversely
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explained by diverse writers, so that its infinity might shine forth vari-
ously in a great number of ways; there is, however, only one divine
word that sheds its light on everything.’34 This idea of Eriugena and
Cusa is close to that of Bruno, in that he also stresses the profundity of
the divine utterance (although he holds that it can manifest itself in
non-biblical as well as biblical texts), and to the extent that he strives to
work out a hermeneutic theory whose mnemonic technique is concor-
dant with the plurality of meanings in divinely inspired writings, as we
shall see over the next few pages.

The application of the theory

Immediately after Bruno has presented his list with nine meanings, he
explains how it is possible to arrive at a plurality of interpretations by
combining these nine meanings internally:

Not only are there nine meanings in any divine utterance (such as
the ones of Moses, Job, David, Solomon and other Hebrews similar to
them; [the utterances] of Hesiod, Orpheus, Homer, Sibyls and [other]
inspired persons are like the vessels of an eloquent divinity); but you
should also expect nine times nine [meanings], since these meanings
are not only divided according to the expression of the word
(whether considered grammatically or theoretically), but [these nine
meanings] are certainly engrafted upon, infolded in, connected to
and united to all the other [meanings].35

As we have already seen, Bruno’s theory about the nine levels of mean-
ing is not only applicable to biblical texts, but also to texts written by
divinely inspired pagan authors. These latter are, as he says in the quo-
tation above, to be regarded as ‘vessels’ for an eloquent divinity – an
idea well known from his Italian dialogues.36 Moreover, Bruno claims in
this quotation that these nine meanings can be combined internally
and illustrates his point with a combinatory wheel (Figure 6.1).37 This
combinatory wheel resembles the mnemonic wheel used in Bruno’s De
compendiosa architectura et complemento artis Lullii (Paris, 1582).38

These wheels are probably inspired by Ramon Lull (1232–1315), who
produced a mnemonic device in the form of a combinatory wheel
(Figure 6.2), similar to the one used in Bruno’s De monade, chapter ten,
and identical to the ‘Prima Figura’ in De compendiosa architectura.39

What we see here in De monade is thus a mnemonic device employed in
the field of exegesis – unprecedented in the tradition of biblical exege-
sis, and certainly not discussed in the literature on Bruno’s mnemonics.
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In the illustration from De monade, reproduced above, we see nine let-
ters, A to I, which are internally connected by lines. In the centre we
possibly see the nine letters put together, perhaps denoting the union
of these nine meanings. Bruno explains that ‘A signifies the historical
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p. 130. Courtesy of the Royal Library, Copenhagen

Figure 6.2 Raymundi Lullii, Opera ea quae ad adinventam ab ipso artem universalem,
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[meaning], B the physical, C the metaphysical, D the ethical, E the legal,
F the allegorical, G the analogical, H the prophetic, [and] I the secret
[meaning].’40 While this list is not completely identical to the one given
in the passage translated above, it is extremely close.41 By means of this
combinatory wheel, Bruno added yet another facet to his hermeneutical
theory, namely a mnemonic technique of combination, enabling the
exegete to arrive at a plurality of meanings.

In order to explain this interpretative pluralism, Bruno distinguishes
between the divine utterances and the words expressing such utter-
ances. The divine utterance itself is not, Bruno holds, restricted in
meaning but comprises all nine levels of meaning simultaneously as
illustrated by the layers of letters at the centre of the illustration
above. In this sense it represents the Johannine notion of God as
‘omnia in omnibus’ (all in all).42 The human mind, however, is
unable to comprehend all these nine levels simultaneously, for which
reason the divine utterance has to be accommodated to the cognitive
limits of mankind. This accommodation takes place by way of the
meanings of words expressing divine utterances, i.e. the nine senses.
So, even though we as human beings can only conceptually distin-
guish between nine levels of meaning successively, in the divine
utterance these nine levels exist in combination and unity at one and
the same time.43

Bruno explains that the relationship between the divine utterance
and its expression is analogous to the relationship between the human
soul and body:

Whereas one part of the body is in one place and time, another part
of the body in another place and time, the soul (like the voice and
sound) is in all, in whatever part, and is complete. Indeed, the soul is
not comprised in the body, but comprises it, though not in a specific
manner (like one who is able to hear worthily). In the same way the
divine utterance is not defined by the divine letter, but, in its infin-
ity and transcendence, remains outside and above [the letter].44

In this analogy Bruno introduces the Neoplatonic idea of the relation-
ship between body and soul, according to which the former is within
the latter,45 which ensouls and transcends the human body. Similarly,
he states in this quotation, the divine utterance ensouls and transcends
its manifestations, for example, the letters of the Bible. Where does this
theory come from?

Origen, to whom Bruno refers in the context of biblical exegesis elsewhere,
had presented an analogy between scripture and the human being, though
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an analogy very different from the one in Bruno’s hermeneutic considera-
tions.46 According to Origen, scripture is endowed with three meanings: lit-
eral, moral and allegorical (or anagogical).47 Just as a human being is com-
posed of body, soul and spirit, so, Origen claims, does the literal meaning of
the Bible correspond to the human body; the moral meaning to the human
soul; and the allegorical, or anagogical, meaning to the human spirit.48

Bruno certainly makes his readers think of Origen’s analogy, although he
interprets it according to his own philosophical and theological agenda.

The sources for the nine individual levels of meaning

So much for the sources and the application of Bruno’s theory about
nine levels of meaning. In this final section I shall consider another
point, namely the sources for the nine respective levels of meaning.

One obvious source is Heinrich Cornelius Agrippa of Nettesheim
(1486–1535) and his De occulta philosophia, first published in full in
1533. In Book Two, Agrippa assigns various symbolic meanings to a
series of numbers stretching from one to twelve. There is a striking sim-
ilarity between the symbolism assigned to these numbers in Agrippa’s
chapters and the symbolism assigned to the numbers one to ten by
Bruno in De monade. That also applies to number nine, where Bruno
presents the symbolism of the nine muses and the ninefold order of
angels – precisely as Agrippa does in De occulta philosophia. However, in
his chapter dealing with the number nine, Agrippa does not make any
statements about nine levels of meaning in the Bible.49 So Bruno’s theory
about the nine levels of meaning does not come from Agrippa.

Medieval biblical exegesis is a more likely source. As is well known,
Augustine (354–430) proposed his theory of four senses of scripture, which
became canonical in the Middle Ages, and which may also, directly or 
indirectly, have had an influence on Bruno’s own theory.50 In De genesi ad
litteram, for instance, Augustine proposes four levels of scriptural interpre-
tation, the literal (or historical), allegorical, analogical and etiological: 

There are four ways of explaining the Law that are conveyed by cer-
tain students of the Scriptures. The names of these four ways can be
articulated in Greek and defined and explained in Latin: historically,
allegorically, analogically, and etiologically. History is when a deed
that has been done on the part of either God or man is recounted.
Allegory is when the words are understood figuratively. Analogy is
when harmonious agreement between the Old and New Testaments
is shown. Etiology is when the causes of the words and deeds are 
rendered.51
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This theory was phrased slightly differently in the High Middle Ages 
by several authors, Thomas Aquinas (1225–74) among them. Aquinas
distinguishes the literal sense from the spiritual sense of the Bible. The
literal sense comprises, according to Aquinas, the first and the two last
meanings mentioned by Augustine, that is, the literal, analogical and
etiological meanings; the spiritual sense is identical with what
Augustine calls the allegorical meaning, though Aquinas adds that it
also comprises an anagogical and a tropological meaning.52

Bruno was trained within the Dominican Order, in which Aquinas’s
writings were authoritative, being a student at the Order in Naples
between 1563 and 1576.53 One of the aims of this Order was to train 
students to preach and this was facilitated through obligatory courses on
ecclesiastic rhetoric, which lasted for at least one year.54 It may 
well have been this teaching that introduced Bruno to the tradition of
biblical exegesis. Certainly, he was not only familiar with the Summa the-
ologiae, in which Aquinas had transmitted Augustine’s exegetical theory,
but also held Aquinas in great esteem.55 Bruno’s first list of nine levels of
meaning bears a strong similarity to their theories,56 and the historical,
anagogical, analogical (included in the anagogical meaning) and tropo-
logical meanings from his list also occur in theirs.57 Hence three (or four,
depending on how the analogical meaning is counted in Bruno’s list) out
of the nine meanings look back to Augustine and Aquinas, which
strongly suggests that Bruno was familiar with the medieval tradition of
biblical exegesis, a feature hitherto ignored by Bruno scholars. But what
about the remaining six meanings – the physical, metaphysical, ethical,
legal, prophetic and mystical senses – where do they come from?

I have not been able to find any direct source for Bruno’s nine levels
of meaning, only scattered sources giving some of these nine meanings.
One source is Eriugena, who lists four meanings, of which at least three
occur in Bruno’s list, namely the literal, ethical and physical. In addi-
tion, Eriugena also lists a theoretical meaning, which may be identical
with Bruno’s metaphysical sense.58 Honorius Augustodunensis (fl.
between 1106 and 1135) stipulates five modes of meaning in the Bible,
among which we find the prophetic, which also appears in Bruno’s
list.59 Although these sources suggest that Bruno picked up on meanings
which had been identified in the earlier tradition of biblical exegesis,
heterogeneous as it is, there is, at least to my knowledge, no single
source which can explain all nine levels of meaning in divinely inspired
texts listed in De monade, chapter ten. The theory presented there, as
well as its application, may well be Bruno’s own invention, congruent
as it is with his own philosophy.
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Conclusion

Bruno reforms medieval biblical exegesis on three counts: he increases
the number of levels of meaning from four to nine; he expands the
range of texts to which exegesis can be applied to include non-biblical
texts; and he works out a mnemonic device, a combinatory wheel, in
order to uncover a plurality of meanings in divinely inspired texts. 
The examples of non-biblical texts that can be subjected to his
hermeneutic theory (Hesiod, Orpheus, Homer, the Sibyls) suggest that
he was particularly keen to include works belonging to the Hermetic
and Neoplatonic traditions, which informed large parts of his own 
philosophy. 

In his reform of medieval exegesis, Bruno was neither in line with 
traditional Catholic practice (since he not only added new levels of
meaning to the traditional four meanings, but also put pagan texts on
equal footing with biblical texts), nor was he in line with Protestant exe-
gesis (since he neither embraced Luther’s reduction of the traditional
four senses to one, the literal, but rather increased the four senses to
nine); nor did he regard the Bible as a uniquely inspired text, but also
counted pagan texts as divinely inspired. Instead, Bruno worked out his
own exegesis on the basis of traditional sources and in agreement with
his philosophical agenda.

As noted above, it has often been said about Bruno’s reading of
scripture that he did not regard the Bible as a work on natural philo-
sophy, but as one on morality, and that this attitude looked forward
to the position favoured by people like Galileo, who did not assign
the Bible authority within the realm of natural philosophy. I think
such an interpretation is slightly misleading. Firstly, because Bruno
seems to be unresolved regarding the authority of the Bible, in some
places claiming that it has no authority within natural philosophy
but only within moral philosophy; elsewhere claiming that it does
indeed have authority – along with other divinely inspired texts –
within the realms of both natural and moral philosophy.60 Secondly,
even though such a distinction seems important to posterity, it may
not have been as significant for Bruno. It may well have been more
important to him to include non-biblical but divinely inspired texts –
an inclusion, which may be hard to comprehend in an age in which
we tend to reject the fundamental notion of divinely inspired writ-
ings. However, this idea was obviously crucial to a mind like that of
Giordano Bruno.
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claudit ea quae paucis vel nulli in praesentia revelantur: quem sensum
Cabalisticum appellant Iudaei. IX. TROPOLOGICUS.’ Unless noted other-
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Part 2 Inferior and Superior
Astronomy



7
Vitriolic Reactions: Orthodox
Responses to the Alchemical
Exegesis of Genesis
Peter J. Forshaw

In 1625, a full twenty years after its author’s death, Heinrich Khunrath’s
Amphitheatre of Eternal Wisdom (1609) received fierce censure from the
Theological Faculty of the Sorbonne, who condemned it as

blasphemous, impious and dangerous to faith […] a most pernicious
book […] censored as much for its explanations of scriptural verses as
for the inferences made, a damnable book swarming with impieties,
errors, and heresies and the continuous sacrilegious profanation of
passages from Holy Scripture, and abusing the very sacred mysteries
of the Catholic Religion, in order to entice its readers into the secret
and pernicious arts.1

Heinrich Khunrath of Leipzig (1560–1605), who graduated with highest
honours from Basel Medical Academy with his Paracelsian Theses on
the Signatures of Natural Things (1588), is one of the best examples of a
sixteenth-century figure who strove to incorporate alchemy and Cabala,
along with divine magic, into a devout religio-philosophical world
view.2 As a ‘lover of theosophy’, he placed a great deal of importance on
his interpretations of the ‘Biblically, Macro- and Micro-cosmically
written WORD’,3 whether in the humanist philological desire for a true
rendering of scripture by retranslating it from the Hebrew Hagiographa
and the Greek Septuagint, in his adoption of the mystical Jewish
hermeneutical techniques of Cabala as a method for discovering secret
meanings in familiar texts, or in his deciphering of the signs, characters
and hieroglyphic marks of nature.4 This essay shall primarily focus on
the relationship between exegesis and alchemy in Khunrath’s works
that provides some sense of his location in contemporary discourse, and
present one or two instances of the reception of his ideas, in the light
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of Peter Harrison’s thesis on the influence of literal interpretation of
scripture on the development of science.

It is generally assumed that Khunrath was a Lutheran, somewhat
individualistic in his anti-authoritarianism. He appears to have antago-
nised more than just the champions of Catholic orthodoxy at the
Sorbonne, as intimated in the defensive plea to the ‘Herrn Theologi’, in
his Universal Magnesia of the Philosophers (1599), to ponder how the Fathers
of venerable antiquity were themselves accustomed to symbolically
exemplify and explicate the articles or high points of Christian religion
with the likenesses of natural things, before damning his work as
blasphemy. He makes it apparent, too, that his scientific argumentation is
not to be dismissed as theologically uninformed, with the declaration that
he ‘can adduce very many similar examples, for Papists, Lutherans,
Calvinists, and the rest, each from their own theological writings’.5

With this assertion, Khunrath sounds remarkably similar to one of his
major influences, the ‘Luther of physicians’, Theophrastus Paracelsus
of Hohenheim (1493–1541), the Swiss iatrochemist famous in his day
for battling against the university authorities who based their natural
philosophy on classical pagan texts – partly to promote his revolution-
ary new methods of medical chemistry, and partly to align alchemical
theory more firmly with the doctrines of Christianity.6 At the time,
Paracelsus’s rejection of Aristotle and Galen constituted as fundamental
a heresy in medicine as Luther’s in religion.7 In his book on The difference
betwene the auncient Phisicke … and the latter Phisicke (1585), one early
English follower, Robert Bostocke, favourably compared Paracelsus’s
contributions to natural philosophy with those of Wycliffe, Luther,
Oecolampadius, Zwingli and Calvin in the reform of religion.8 Bostocke
could also have been aware of the writings of one of Calvin’s students,
Lambert Daneau (1530–1595), who likewise promoted a Christian
natural philosophy based on the workings of nature described
in scripture as a replacement for Aristotelian physics in his Physica
christiana (1576).9

In a similar way to Luther, Paracelsus had called for a return to scrip-
ture, though for him this meant God’s two books, Word and World,
respectively illumined by the Light of Grace and Light of Nature, both
freed from the accretions of medieval scholasticism.10 It is evident, too,
that he understands these books to be mutually revelatory. The devout
Christian can clearly be heard in his belief that ‘Holy scripture repre-
sents the beginning of all philosophy and natural science; without this
beginning all philosophy would be used and applied in vain’.11 On the
other hand, the natural philosopher in him feels justified in asserting
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that the most useful thing a man can do is to ‘learn the mysteries of
Nature, by which we can discover what God is and what man is […]
Hence arises a knowledge of theology, of justice, of truth, since the
mysteries of Nature are the only true life of man’.12

As Robert Boyle (1627–1691) was to argue in Of the Usefulness
of Natural Philosophy (1663), the most obvious scriptural basis (and
sanction) for the study of the physical world was the fact that God
‘begins the book of scripture with the description of the book of nature’,
that is, with the Book of Genesis, which served as the bridge between
the disciplines of theology and natural philosophy.13 The contempla-
tion of the Mosaic account of creation as an introduction to the under-
standing of the universe had been a standard practice since the days of
Philo Judaeus of Alexandria (c. 20 BC–AD 50) and the early Church
Fathers, most representatively in the Homilies on the Hexaemeron of Basil
of Caesarea (c. 329–379) and the reflections of Augustine of Hippo
(354–430) in The City of God, Confessions, On the Literal Meaning of
Genesis and On Genesis against the Manicheans.14

In his turn, Paracelsus took Genesis as the legitimising basis for his own
research, devoting, for instance, Three Books of Philosophy Written to the
Athenians and his great philosophical and religious synthesis, the
Astronomia magna, or Philosophia Sagax (1537–38), to a platonically
inspired consideration of the ‘extraction’ of the elements from a primal
matter which originally existed in a state of chaos.15 In a statement closely
resembling the Neoplatonic doctrine of the eternity or pre-existence of
matter shaped by the demiurge, originating in Plato’s Timaeus
(29E–30B),16 Paracelsus declared that God produced all things not, strictly
speaking, ex nihilo, but from an ‘uncreated’ primal Mysterium Magnum
(Great Mystery),17 a ‘mass [that] was the extract of all creatures in heaven
and earth’, a phrase calling to mind both Augustine’s theory of semina and
the less acceptable concept of panspermia developed by Anaxagoras of
Clazomenae (500–428 BC), that all things initially formed one mass which
were afterwards analysed by the divine mind (Nous) into distinct things.18

In line with Augustine’s reading of Ecclesiasticus 18:1 in On the Literal
Meaning of Genesis, Paracelsus held that all things were created not succes-
sively, as Luther claimed, but simultaneously and instantaneously, and
went on to argue that the elements and the rest of creation emerged by a
chymical process of separation rather than composition.19 Alchemy had
the potential to provide great insights into God’s primal creative act, for
anyone who succeeded in accomplishing the Magisterium Magnum, the
confection of the Philosophers’ Stone, would thereby be initiated into
the secrets of the Mysterium Magnum.20 The alchemist becomes ‘the one

Peter J. Forshaw 113



who publicly reveals God’s miraculous handiwork’, re-enacting on an
earthly level, the original drama of creation in Genesis.21

Paracelsus’s ideas about the utility of chymical philosophy for under-
standing scripture were to exert a strong effect on his followers, many
of whom drew parallels between the Mosaic account of creation and
that provided in the ur-text of alchemy, the Emerald Tablet of Hermes
Trismegistus.22 Although he is more guarded on the question of created
and increate matter, we find the English divine, Thomas Timme
(d. 1620), in the Epistle Dedicatory to his translation of the Calvinist
Paracelsian, Joseph DuChesne’s The Practise of Chymicall, and Hermeticall
Physicke (1605), giving a similar sense of God’s creation being a process
of chymical information and separation:

It may seeme […] an admirable and new Paradox, that Halchymie
should have concurrence and antiquitie with Theologie, the one
seeming meere Humane, and the other Divine. And yet Moses, that
auncient Theologue, describing and expressing the most wonderfull
Architecture of this great world, tels us that the Spirit of God moved
upon the water: which was an indigested Chaos or masse created
before by God, with confused Earth in a mixture; yet, by his
Halchymicall Extraction, Seperation, Sublimation, and Coniunction,
so ordered and conioyned agane, as they are manifestly seen a part
and sundered.23

It should be pointed out that this is the same Thomas Timme (or
Tymme) who wrote a treatise illumining the ‘mathematically, magically,
cabalistically, and anagogically’ explained Monas Hieroglyphica (1564),
of his compatriot John Dee (1527–1609), in which he reveals ‘the true
Christian secrets of alchimy’.24 Tymme’s reticence concerning pre-existent
matter can, perhaps, be attributed to the fact that he also translated A
commentarie of John Caluine, upon the first booke of Moses called Genesis
(1578), where we find Calvin preferring the doctrine of creatio ex nihilo
to the platonic notion of pre-existent matter, on the grounds of the
semantic difference between the Hebrew words [yatsar] and 
[bara]:

For Moses useth not the Hebrue worde, which signifieth to fashion
or to forme [yatsar], but to make, or create [bara]. Wherefore the
sense is, that the worlde was made of nothing. Whereby their vani-
tie is ouerthrowen, which think that the world was a matter alwayes
without forme, and gather nothing else by the narration of Moses,
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then that the worlde was newly adorned, and framed with that
forme, which it wanted before.25

The ‘auncient Theologue’, Moses, bears a two-fold significance for
Paracelsians: as well as being the author of the account of creation, he was
also held to have been the recipient of a twin revelation on Mount Sinai,
receiving not only the laws of the Decalogue, but also Cabalistic knowl-
edge, secrets transmitted (and discovered) with exegetical techniques far
more elaborate than any found in the Christian West.26 What is more, as
a counterpart to metaphysical speculations on the vision of Ezekiel in the
ma’aseh merkavah (Work of the Chariot), the Jewish mystical tradition
of Cabala was also intensely concerned with the ma’aseh beresith (Work of
Creation), speculation on the exegesis of Genesis 1. There is the distinct
sense in the more theosophical Paracelsian works that the empirical study
of the Genesis cosmogony would confirm Christianity, vindicating the
veracity of Moses’ account and thereby also the Laws.27

The Paracelsian confluence of chymical and religious discourse was, in
itself, nothing new, for medieval alchemical texts are frequently suffused
with religious quotations and mirror the metaphorical style of the
Scriptures.28 Biblical references to the Urim and Thummim (Exodus 28:30,
Leviticus 8:8); the corner-stone and stumbling-stone (Isaiah 28:16,
Matthew 21:42, Romans 9:32–33); the golden calf (Exodus 32:20); the
brazen serpent (Numbers 21:8–9); Nebuchadnezzar’s dream-vision of
the statue of clay, iron, brass, silver and gold (Daniel 2:34–35); and so forth,
were all stuff for alchemical analysis. Robert of Chester, twelfth-century
translator of the Testament or Book on the Composition of Alchemy, the
revelations of the Christian Morienus to the Persian prince Khalid ibn
Yazid, usually taken to be the first alchemical work to appear in the Latin
West, declared the utility of alchemy for the probatio of the Old and New
Testaments.29 Much of the early interest in Latin alchemy was due to
clerics like the Cistercian Alain of Lille (1128–1203), the Franciscans Roger
Bacon (c. 1214–94), Arnald of Villanova (c. 1235–1313) and John of
Rupescissa (c. 1310–64), and the Dominicans Albert the Great (c. 1206–80)
and Thomas Aquinas (c. 1225–74). The twelfth-century Crowd of the
Philosophers includes Moses among its authorities,30 and many subsequent
medieval works like the fourteenth-century New Pearl of Great Price and
Dawn Rising contain biblical references to gold and stones as evidence of
scriptural warrant for the ‘Art of Fire’. One of the most famous treatises, the
thirteenth-century Rosary of the Philosophers, one of the first illustrated
alchemical works to be published (in 1550), compares the alchemical
opus to the conception, birth, crucifixion and resurrection of Christ and is
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illustrated with images of the alchemical assumption of Mary and Christ
emerging from his sepulchre as the Philosophers’ Stone (Figure 7.1).31 Most
likely with this work in mind, Luther himself declared that he liked the 
‘science of alchemy’ very well, ‘not only for the profits it brings in melting
metals, in decocting, preparing, extracting, and distilling herbs, roots …
[but] also for the sake of the allegory and secret signification, which is
exceedingly fine, touching the resurrection of the dead at the last day.’32

One of the paradoxes of any claim concerning the significance of the
Reformation’s emphasis on the literal exegesis of scripture and its
impact on the development of science must surely be the insistence by
the majority of alchemists, Protestants included, that their works not be
interpreted literally.33 Alchemists were extremely familiar with polyse-
mous readings of texts, using similar hermeneutics to encode their own
writings as biblical exegetes did to decode passages of scripture. During
the heyday of emblematic alchemy, the French Paracelsian David de
Planis Campy (1589–c. 1644) provided detailed examples and analyses
of the various ways chymical philosophers concealed their art in The
Opening of the School of Metallic Transmutative Philosophy (1633), listing
allegorical, parabolical, problematical, typical, enigmatical and fabulous
styles, together with the use of portraits and tableaux.34

116 Vitriolic Reactions

Figure 7.1 Christ Resurrected as the Philosophers’ Stone, from the Rosarium
Philosophorum (Frankfurt, 1550), sig. aiiijr. Courtesy of the British Library



Paracelsus had grandiloquently warned that ‘if you do not understand
the use of the Cabalists and the old astronomers, you are not born 
by God for the Spagyric art, or chosen by Nature for the work of Vulcan,
or created to open your mouth concerning Alchemical Arts.’35 His
English follower, Bostocke, perpetuates this, declaring that ‘the true and
auncient phisicke […] is part of Cabala, and is called by auncient name 
Ars sacra, or magna, & sacra scientia, or Chymia, or Chemeia, or
Alchimia.’36

Paracelsus shows little knowledge of Hebrew, but in the Amphitheatre’s
‘Interpretations and Annotations’ of extracts from the Solomonic sayings
of the Books of Proverbs and Wisdom, Khunrath, following Augustine’s
advice,37 draws from all three biblical languages, providing both Jerome’s
early fifth-century Vulgate version for each verse alongside his own Latin
translations from Hebrew and Greek, amplifying traditional exegesis with
material accumulated from a deep and extensive knowledge of classical
poetical and philosophical sources, and the occult sciences and arts, 
in particular from Christian Cabala and his physical-chemical laboratory
practice.38 He does, occasionally, use alchemical terminology as a metaphor
for his spiritual practice, but is equally at home speculating on Moses’
burning of the golden calf , and its subsequent reduction to a powder cast
on the waters for the children of Israel to drink, as the alchemical prepa-
ration of potable gold.39

Khunrath begins his Amphitheatre with the observation that while a
great deal of work has already been done on the interpretation of the
words (verba) of scripture, much remains to be done on the things (res) of
nature; he develops this parallel by making it perfectly clear that the texts
of both scripture and nature have to be construed on multiple exegetical
levels. Speaking of biblical reading, although he omits the Allegorical, he
mentions the traditional Literal (or Historical), Anagogical, and Tropological
senses – somewhat oddly also supplying a Moral sense, though this is 
usually identified with the Tropological – all these exemplified in the locus
classicus of exegetical interpretations of Jerusalem, the Collationes of John
Cassian (c. 360–433),40 and supplements them with further Physical,
Typical, Cabalistical and Theo-Sophical levels.41 He, thus, presents eight
senses and is, possibly, inspired by Luther’s own development of an eight-
fold exegesis, from doubling the traditional quadriga by interpreting them
on the basis of two literal senses (described by Alister McGrath as the 
‘literal-historical’ and ‘literal-prophetic’ senses).42 The book of nature is
likewise to be read on eight levels: Macro-and-Micro-cosmically, Theo-
Sophically, Physically, Physico-Medically, Physico-Chemically, Physico-
Magically, Hyper-physico-Magically and Christian-Cabalistically; that is to
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say, as much for pragmatically physical operative purposes, most notably
the charitable assistance of his fellow men, as for wonderment at the glory
of God’s creation and the understanding of holy writ.

Similar to Paracelsus, but perhaps even more adamantly, in his book
On Primordial Chaos (1597), Khunrath asserts that

Book explains book, one book interprets and explains the other: the
book of biblical scripture the book of nature; and the book of nature
in return the book of biblical scripture. The teaching of God, and
that which he sent with IHSUH CHRIST, in and out of the great world
book of nature, is just as certain as that out of the book of biblical
scripture. One lord and master is the author of both books.43

Neither of these books, however, Owen Hannaway points out, ‘was an
open text to be read and cursorily analyzed’; their message had to be
retrieved from polyglot discourse and a ‘codex of secret signs’.44 An
example of a ‘Cabalistic’ insight that influences Khunrath’s alchemical
reading of scripture is his analysis of the Hebrew word [Aben],
which literally means ‘rock’ or ‘stone’ and Christian-Cabalistically
represents the first two members of the Trinity: [Ab – Father] and 
[Ben – Son]. Inspired by this revelation, Khunrath propounds what he
considers to be a profoundly important analogous relationship between
the Philosophers’ Stone as the ‘son of the macrocosm’ and Christ as the
‘son of the microcosm’. He states that the ‘two great Wonder-Books’ of
nature and scripture concern the ‘analogical Harmony of the Universal
Magnesia of the Philosophers with IHSVH Christ’45 – elsewhere cabalis-
tically explaining that the alchemical term ‘Magnesia’, the primal
matter of the Stone, should also be deciphered as ‘Magnes-Jah’ (Magnet
of God) or ‘Magnum AES-JAH’ (Great Ore of God).46

We have already encountered the comparison of the Philosophers’
Stone with Christ in the Rosary of the Philosophers and Khunrath is
undoubtedly alluding to the same in his own description of the
production of the Stone:

Finally, … you will see the PHILOSOPHERS’ STONE, our KING, and LORD of
Lords, come forth from the inner-chamber and throne of his glassy
sepulchre, onto this worldly stage, in his glorified body, that is,
REGENERATED and SURPASSINGLY PERFECT.47

Khunrath, however, is not making a simple literary analogy. What is
new is the lengths to which he goes to establish Christ’s identity as the
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‘Rock’ (Petra), Wisdom made flesh in 1 Corinthians 10:4,48 and to assert
so emphatically his harmony with the ‘Stone’ (Lapis) of the Wise.49

What is more, Khunrath asserts that Christ could be known naturally
through the Stone: 

I speak without blasphemy: The PHILOSOPHERS’ STONE, Servant of the
Greater World is the type of IHSVH CHRIST crucified, Saviour of the whole
human race, that is, of the Lesser World, in the BOOK and, as it were,
the MIRROR of NATURE. Know CHRIST naturally from the Stone; and learn
to know the Stone Theosophically from CHRIST.50

The importance of alchemy for the understanding of scripture is made
even more explicit, in the plaintive comment:

Would that certain Theologians disputing in a not particularly
Christian way in the present day, might also give their attention to it
[the Philosophers’ Stone] (imitating the most ancient Patriarchs,
Cabalists, and Mages or Wise men), so that they might learn to read,
see, touch, [and] know the MESSIAH through [his] real Type in the
Universal Book of Nature; and that they might certainly more truly
know and (guided in this way, at one and the same time, by the Light
of Nature and the hand of the SPIRIT OF WISDOM) comprehend
Doctrine concerning GOD, the person of Christ, duty, and all the arti-
cles of the Christian Religion, than by wordy disputation. For the
Book of Nature explains the Book of Sacrosanct Scripture, and vice
versa.51

Writing in The Jewish Alchemists, Raphael Patai considers Khunrath’s
emphasis on the analogical relationship between Christ and the Stone
to be ‘perhaps the most striking example of the daring reinterpretation
of the biblical text by Christian alchemists in their efforts to anchor
alchemical concepts in the Holy Scripture’.52

This conviction of the necessity of theosophically cross-referencing
both ‘books’ is graphically expressed in the best known of the
Amphitheatre’s engravings, that of the Oratory-Laboratory (Figure 7.2),
which encapsulates the holistic vision of the relationships Khunrath
perceived between the various levels of existence that he sought to inte-
grate in his own life and works. Indeed, just as he believes that the two
books are mutually informed, so he passionately exclaims against those
who ‘utterly un-Philosophically separate Oratory and Laboratory from
each other’.53
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In line with his fellow Paracelsians, Khunrath takes the Book of Genesis
as the founding authority for his philosophy, with Moses his model for
the ideal Cabalist and Chemist. The Amphitheatre includes a table
entitled ‘Three Things, there are, which primordially constitute the World’
(Figure 7.3), in which Khunrath promotes the underlying unity he
perceives between the various philosophical systems he uses as sources,
listing them in order of priority, as (1) Moses, (2) Hermes Trismegistus and
the most ancient wise men, (3) the ancient Philosophers, (4) the Physical
Chemists and (5) the specialists in the four elements.

Throughout the Amphitheatre and especially in the Isagoge accompany-
ing his engraving of the alchemical hermaphrodite or Rebis (Figure 7.4),
Khunrath sets forth a literal exegesis of the Genesis account of creation,
in an attempted concordance of Cabalistic Hebrew, philosophical Greek
and alchemical terminology. The notion of a ‘cælum’ or ‘heaven’, denoting
the quintessence had been an alchemical commonplace since John of
Rupescissa’s On the Consideration of the Quintessence of all things.54

Khunrath doubtless has this in mind when he interprets the very first
verse of the Bible, writing that

MOSES, Truest historian of all Nature … says in Genesis 1:1 In the
beginning ELOHIM created HEAVEN. This, from its Nature and substance,
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Figure 7.2 Oratory-Laboratory engraving from Heinrich Khunrath,
Amphitheatrum Sapientiae aeternae ([Hamburg], 1595). Courtesy of the
Department of Special Collections, University of Wisconsin-Madison
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Figure 7.3 ‘Three Things, there are, which primordially constitute the World.’
Table from Heinrich Khunrath, Amphitheatrum Sapientiae aeternae ([Hamburg],
1595), p. 17. Courtesy of the Department of Special Collections, University of
Wisconsin-Madison

Figure 7.4 Alchemical Rebis engraving from Heinrich Khunrath, Amphitheatrum
Sapientiae aeternae ([Hamburg], 1595). Courtesy of the Department of Special
Collections, University of Wisconsin-Madison



has properly in Hebrew the name SCHAMAIM, as it were ESCH VA MAIM;
FIRE and WATER, Watery Fire or fiery Water; in Greek AIΘHP [Aithe–r],
as it were [aithae–r], from [aitho–], ‘I burn’ and [ae–r],
spirit; BURNING SPIRIT: A fiery-spirited water; A watery fiery spirit; A
fiery spirit-water. ETHEREAL LIQUID.55

This is no mere conceit. Khunrath develops the idea further, explaining,
like Basil in the Hexaemeron, that God distributes this Schamaim triply
into three heavens: the first or ‘inferior’, the second or ‘superior’, and
the third or ‘super-supreme’ Empyrean heaven.56 In the First Heaven of
‘Earth and Water’, all the elements of the inferior globe and their fruits
are filled with this ‘aethereal spirit’, which penetrates all sublunar bodies
in order to be the seat and vehicle of the Neoplatonic Soul of the World
and joining medium binding and uniting the two extremes of matter
and form.57 The Second Heaven is not mixed with the elements, but in
alchemical terms congealed and solidified into Rachia, the
Firmament,58 visualised as a great space or interstice between Heaven
and Earth,59 originally entirely empty and then filled with watery
humours, whose vapours and exhalations continually evaporate from
the inferior region to become meteors, which reside there with the sun,
moon and stars. In a statement designed to elevate the status of
alchemy, Khunrath speaks of this as ‘God’s wonderful, perpetual,
Universal Macrocosmic Laboratory where Nature presides and works’.60

While Khunrath has a high respect for Paracelsus, he, like Tymme, is
more circumspect when it comes to describing the initial moment of
creation, explaining that God ‘in the beginning, by the Word created
from nothing a PRI-MATERIAL … CHAOS, (from which he afterwards built
the whole Macrocosm)’.61 This was composed of ‘Heaven’ and ‘formless
and void’ earth and water, ‘confusedly mixed’.62 He adds, here sound-
ing more like Paracelsus, that Chaos, like man, is a microcosm, con-
taining the essence of the whole world.63 It is [hyle–] from which the
four elements (Earth, Water, Air and Fire),64 the three Paracelsian prin-
ciples (Mercury, Sulphur and Salt), and subsequently all metals and
minerals and everything else in creation comes forth.65

Along with primal matter there was a corresponding primal form.66

This is the RUACH ELOHIM, the Spirit of God that moved over the
waters in Genesis 1:2, and initially Khunrath resembles some of the
patristic commentators he has read, drawing parallels with Neoplatonic
sources, describing this spirit as ‘a certain vivifying and powerful ema-
nation or emission of vital fertility of the first and highest mover, from
the deepest recess of his Divinity; namely of the IDEAS, or Exemplars,

122 Vitriolic Reactions



Species, the primordial and radical seminal Reasons, the operative wills,
and the effective causes of all things, conceived and pre-existent in the
mind of the supreme maker, the ARCHETYPE’.67 Ruach Elohim is the
‘Essential Form’ of all things; the universal SOUL of the World, the Fifth
Essence.68 He goes further, however, providing the additional pragmatic
interpretation that, scientifically-speaking, this Schamaim is the spirit of
the alchemical quintessence,69 the Alcool of Wine, the Spirit, Water and
Fire that the physical-chemists reveal in their laboratories.70

Literal physical-chemical interpretations of scripture, however, not
only ran counter to exegetical advice from medieval authorities but also
bore little similarity to Reformation exegesis. In the Confessions,
Augustine considers various rival interpretations and maintains that all
are true.71 Exegetes familiar with Aquinas’s controversial Disputed
Questions on the Power of God were well aware that, noting a discrepancy
between Augustine and Basil’s interpretations of Genesis 1:2 (the former
contending that God had created the world in a single instant, the
latter insisting on a successive creation in time), he had attempted to
maintain the authority of both by arguing for multiple literal interpre-
tations of scripture.72 His response to the question ‘Whether the
creation of formless matter preceded in time the creation of things’,
included the admonition that no one should ‘force such an interpreta-
tion on Scripture as to exclude any other interpretations that are
actually or possibly true: since it is part of the dignity of Holy Writ
that under the one literal sense many others are contained.’73 In his
commentary on Genesis, Calvin likewise avoids definitive readings,
providing variant interpretations of the spirit of God that moved itself
on the waters, with the conclusion: ‘Let the Reader take that which
liketh him best.’74

Although Basil’s rejection of allegorical readings of Genesis 1:1 in the
Hexaemeron might be argued to sanction Khunrath’s approach,75 such a
scientifically ‘literal’ alchemical reading of Genesis seems, at first sight, a
far cry from either Augustine’s focus on things ‘profitable unto salvation’,76

and his notion that all true exegesis should contribute to the ‘reign of
charity’,77 or from the Christocentric focus of Luther and Calvin’s read-
ings, in which the ‘whole Scripture is about Christ alone everywhere’.78

Both Luther and Calvin avoid engaging in scientific speculations about
scripture, the former accepting, for example, the Mosaic statement about
the existence of water above the firmament, but immediately adding
that he does not understand it;79 the latter arguing that the entire narra-
tive of the ‘History of Creation’ is presented in a popular, non-scientific
manner, with the strictly religious purpose of making the believer ‘aware
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that he is placed in the world as a spectator of God’s glory’.80 Thus, how-
ever ‘literal’ Khunrath’s interpretation of Genesis, it is clearly of a differ-
ent hermeneutic order to prevalent theological models.

Perhaps this is one reason for Khunrath’s earnest insistence on the
close analogical relation between the Stone as ‘Son of the Macrocosm,
the [theokosmon – divine world])’ and Christ, the Son, 
[theanthro–pon – divine man], an insistence arising from the recognition
that such a radically material reading of Genesis had to be aligned with
and incorporated into the Christian message.81 Despite his labours, he
is well aware that his inference is bound to provoke apoplexy in more
orthodox readers, for he immediately assures them:

I detract nothing here from the Book of SACROSANCT SCRIPTURE ... Let
the Christian fraternity, I ask, decide. And I am a Christian. And,
with God’s grace, do [so] wish to be and remain.82

Needless to say, such challenging ideas did stir up a great deal of antag-
onism. The heterodox Catholic Paracelsus had roused the ire of two
Zwinglians, the Aristotelian philosopher Thomas Erastus (1523–83) and
the humanist naturalist Conrad Gesner (1516–65), who respectively
accused him of arguing for an Aristotelian eternity of the world, con-
trary to the Christian doctrine of unconditional temporal creation,83 and
of a materialist reduction of the Spirit of God to the state of a chemical
spirit able to be manipulated by man.84 Khunrath, in his turn, provoked
wrathful reactions from some of his contemporaries. Here we shall limit
ourselves to two examples from opposing sides of the religious divide:
Khunrath’s fellow student at Basel, the orthodox Lutheran schoolmaster
and chemist Andreas Libavius (1560–1616), author of Alchemia (1597),
the first textbook of chemistry,85 and the vigorous promoter of Mechanical
Philosophy, friend of Descartes and Gassendi, the Minim priest Marin
Mersenne (1588–1648).

Libavius is not overly fond of Paracelsians, especially those with theo-
alchemical tendencies. He is himself the author of a more orthodox
Theological and Philosophical Contemplation on Universality, and Origins of
Created Things (1610) according to the Mosaic account in Genesis, but as
early as 1597, in a letter to the Basel scholar Jacob Zwinger, discussing
the creation of the world by chymistry, and the separation of the quin-
tessence, he already forcefully rejects the interpretative excesses of the
Paracelsians.86 This was still true two decades later, when he writes in
vociferous opposition to those who ‘are advanced to such a degree of
impiety that they have applied (accommodarint) to the Stone the highest
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benefits of the Son of God, his birth, passion, death, resurrection, the
symbols of the Christian faith, [from the] chapters … of Genesis … and
other parts of the heavenly teaching, as if the foundation of all wisdom
were in the Stone’.87

Particular targets for his indignation are Oswald Croll (1560–1609),
whose treatise On the Internal Signatures of Things (1609) he assails in his
Exercise on the Abominable Impiety of Paracelsian Magic committed by
Oswald Croll (1615);88 Gérard Dorn (c. 1530–84), author of a Paracelsian
hexaemeron or chemical theology of creation, the Book Concerning the
Physical Light of Nature, Taken from Genesis (1583);89 and other self-pro-
fessed Magi, like Dee and Khunrath, who ‘deprave’ Biblical scripture,
and deserve to be condemned to the fires of Paracelsian heresy, for
espousing such doctrines as the panspermia of Anaxagoras.90

Although Khunrath, surely motivated by religious scruples, takes care
to state that while the Spirit of the Lord penetrates to the centre of 
matter, its ‘incorporation’ takes place ‘not with the mixing of RUACH

ELOHIM in Primal Matter, but with the assumption of primal matter into
RUACH ELOHIM’, Libavius is appalled by the Amphitheatre’s alchemical figure
of the Rebis and objects to its commentary’s materialist description of
‘the WOMB or UTERUS of the Greater World, in which the SPIRIT OF GOD …
is conceived and made a body’.91 He is equally outraged by the presence
of the phrase mediantibus [Ruach Elohim mediantibus
Schamaim – Spirit of the Lord with the heavens mediating] on the 1609
Amphitheatre title-page, where it appears at the bottom of the page,
superimposed on the waters, about which Libavius expostulates
‘Thrasybulus abuses that Ruach Elohim […] as if the Spirit of God had
made things amidst the waters, when Scripture says that the Spirit of
the Lord was far above the waters like an eagle flies with wings extended
over its chicks.’ He concludes that in the Amphitheatre, ‘you see nothing
except ravings and depravations of the divine oracles’.92

Unfortunately, Khunrath and his fellows do not fare any better with
the Catholic, Mersenne. In Quaestiones celeberrimæ in Genesim – Most
famous Questions about Genesis (1623) we gain some understanding of
how the Frenchman stands in relation to the intermingling of alchem-
ical and theological discourse when he excoriates the English physician
and natural philosopher Robert Fludd (1574–1637) as a raving
‘Haeretico-magus’ for his alchemical interpretations of Holy Scripture,
his co-identification of the Ruach Elohim of Genesis 1:2 with the
Neoplatonic Soul of the World, and his promotion of the Paracelsian
notion of the uncreated Mysterium Magnum.93 In 1628 Mersenne
received a letter from the vicar general of his Order, François de la Noue,
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approving of the Amphitheatre’s 1625 condemnation by the Sorbonne,94

and in a letter to the French ambassador to the United Provinces,
Nicolas de Baugy, in 1630, he accuses Khunrath, along with Paracelsus
and the Rosicrucians of ‘abuse against nature, injury to men and blas-
phemy against God’.95

Mersenne is ready to accept useful comparison or analogy, where
alchemists can contribute to the explication of Genesis, such as when
‘they explain by a chemical example the production of the elements
and of the sublunar world’. What he will not tolerate, however, is the
idea that the biblical account be boiled down to a matter of chemical
processes, where scripture is basically being used as a vehicle to prom-
ulgate the truth of a new chymical vision of nature. Anxious about the
dangers of confusing physics and metaphysics, thereby eliminating the
boundaries between science and faith, he considers this so impious that
he proposes forbidding chemists taking recourse to scripture for expla-
nations of their art, fearing that they might ‘pass off the mysteries of our
faith as natural things’, tantamount to a denial of the supernatural.96

Nor should alchemists, reliant on their senses, exploit scripture to prove
their doctrines, for they ‘try to distort the sacred sense of the Bible’ to
fit with their perception of the facts. Such individuals are, indeed,
guilty not only of bad religion, but also of bad science, for
they ‘denature truth, study nature, but do not understand it and by
illusions or falsities attack pure religious doctrine’.97 He particularly
decries those who

have wished to give a natural sense to holy scripture, as Khunrath
has done in his Amphitheatre, Fludd in all his works, and various
others, as if the only true sense of scripture concerned the physical
powder or Stone, which is what they say and try, with even greater
impiety, to conceal with more guile and cunning under the veil of
piety.98

Although this is a gross misrepresentation of Khunrath’s views, focusing
on only one sense of his multi-faceted exegesis, it is nonetheless the
sentiment repeated by Mersenne’s friend, the astronomer and philoso-
pher Pierre Gassendi (1592–1655), who condemned many of the inter-
pretative practices of the Paracelsian chemical philosophers in his
Epistolary exercise in which the principles of the philosophy of the physician
Robert Fludd are laid bare (1630), concerned that it would result in mak-
ing ‘alchemy the sole religion, the alchemist the sole religious person,
and the tyrocinium of alchemy the sole catechism of the faith’.99
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Whatever the accusations of his opponents, Khunrath never goes so far
as to reduce holy scripture to the status of an alchemical text-book and
while more religiously orthodox figures, like Libavius and Mersenne,
police the boundaries and reject his interpenetration of theology and
alchemy, Khunrath’s motivations are sincere: he takes the Mosaic details
of creation as literal fact. True, Mersenne and Libavius’s condemnations
of Khunrath’s approach resemble Bacon’s denunciation of those who
‘have tried to base natural philosophy on Genesis and the Book of Job
and other sacred Scriptures, seeking the dead among the living’, with its well-
known caution against the ‘unhealthy mingling of divine and human’,
which leads to ‘heretical religion as well as fanciful philosophy’.100

However tempting it may be, though, to regard them as the rational
voices of an emerging modern science separate from religion in contrast
to their union in Khunrath’s world view, it is worth bearing in mind that
Johannes Hartmann (1568–1631) includes an adaptation of the
Amphitheatre’s table illustrating the ‘Three Things, which primordially
constitute the World’ in his Introduction to Vitalist Philosophy, for which
Moses is presented as the interpreter.101 Hartmann has the distinction of
being the very first professor of chemiatry, appointed at the University
of Marburg in 1609, much to the chagrin of Libavius, it should be added.
The ‘Father of Biochemistry’, Jan Baptista van Helmont (1579–1644), one
of the first Catholics to pick up the banner of Paracelsus, for which he 
suffered life-long persecution by ecclesiastical authorities, himself adhered
closely to the literal meaning of scripture in the development of his 
science.102 Robert Boyle, ‘Father of Modern Chemistry’, is another for
whom the details of Genesis are fact, not allegory,103 and for whom
alchemy was a valuable science in the defence against atheism.104

In conclusion, any claims regarding the influence of literalism,
Protestant or otherwise, must be qualified by the fluidity or instability
of what constituted an acceptable ‘literal’ reading, and a concomitant
recognition of the unpredictability of individual confessional responses
to scientific readings of scripture.105 The Amphitheatre’s proliferation of
exegetical levels, far beyond the traditional four-fold schema, perhaps
represents Khunrath’s Herculean effort to assimilate new knowledge
into his Christian framework, to reconcile laboratory observations with
philosophical learning and religious belief, to integrate scriptural auc-
toritas and empirical experientia into a unified vision of the world in har-
mony with the doctrines of his faith. The Mosaical account of creation
in Genesis was evidently an extremely precarious tightrope between
God’s Word and Works, not that this seems to have deterred the
Paracelsians from their adroit negotiation of his two books.
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8
Tycho the Prophet: History,
Astrology and the Apocalypse in
Early Modern Science
Håkan Håkansson

To most of the people who witnessed the spectacle, it seemed as if the
order of nature had suddenly begun to crumble, as if the firmament
were quaking and threatening to fall apart. An ‘inexplicable’ and ‘divine
wonder’, exclaimed the astounded Tycho Brahe, a ‘rarer and greater mir-
acle than anything that has occurred since the creation of the world’.
Indeed, in the eyes of the Danish astronomer the remarkable sight was
nothing but a presager of God, heralding the most dire times mankind
had yet experienced: ‘wars, revolts, the capturing and death of sover-
eigns, the fall of empires and cities, tyranny, violence, felonies, fires,
murders, plundering … sorrows, diseases, deaths, and all deplorable and
horrible things’.1

The appearance of a new star in November 1572, so bright that for
some weeks it could be seen in broad daylight, sent a shockwave
throughout Europe. According to the Danish clergyman Morten
Pedersen, the miracle could only be likened to the star of Bethlehem,
appearing before the birth of Christ. So what could this be but a
harbinger of the Lord’s Second Coming, a sign proclaiming that the End
was near and that Christ, as prophesied in the scriptures, was about to
return to sift the wheat from the chaff, the pious from the damned? For
had He not Himself announced that the Last Days would be heralded by
‘fearful sights and great signs’ in the heavens?2 In a similar vein the
Dutch scholar Cornelius Gemma (1535–1579) claimed that the star, like
the miracle of Bethlehem, was a metaphysical creature, an angel, or pos-
sibly even God Himself cloaked in a mantle of light. Indeed, by its very
position in the heavens, the star had transformed the constellation
Cassiopeia into a distinct cross, into an emblem of the crucified Saviour,
gazing down on a world that had now reached its nadir of depravation
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and decay. Thus, the star was nothing less than the biblical prophecies
coming true – for in the final days there ‘shall appear the sign of the Son
of man in heaven: and then shall all the tribes of the earth mourn’.3

Some years later, the Swedish scholar Georgius Olai (d. 1592) took his
cue from Gemma when arguing that since this pre-figuration of Christ’s
Second Coming had been visible for sixteen months before finally fad-
ing away, it could be presumed that its astrological effects would culmi-
nate after a period of sixteen years – that is, in 1588, a year which,
according to a number of astrologers and biblical exegetes, would turn
out to be the most decisive in the history of Christianity.4 Needless to
say, 1588 came and went with no more than the ordinary upheavals.
But half a century later the star’s message of doom was still reverberat-
ing with undiminished strength. In a sermon, the Swedish bishop
Johannes Rudbeckius (1581–1646) emphasised the obvious parallels
between the star of Bethlehem and the new star of 1572. Exactly when
the End would come was impossible to ascertain, but the signs were
unmistakable: the Last of Days were here and now.5

Until a few decades ago, the very otherness of these notions confined
them to the margins of historiography. Confronted with beliefs so
strange and unfamiliar that they seemed to beg questions about ration-
ality and common sense, historians were both unable and unwilling to
treat apocalyptic expectations as more than a historical curiosity. In his
classic, The Pursuit of the Millennium (1957), Norman Cohn gave a vivid
account of the innumerable millenarian movements prevailing in
medieval Europe: Flagellants, Hussites, Taborites and Anabaptists, all of
whom were enticed by the prophecies of a divinely instituted kingdom
of happiness on earth – and few of them shunning the use of violence
to bring about the desired end.6 But however well documented it was,
Cohn’s exposé did little to correct the notion that apocalyptic expecta-
tions constituted a marginal phenomenon in pre-modern culture. By
focusing on repressed and rebellious groups – ‘disoriented peasants’ and
‘fanatical anarchists’ – the book paradoxically reinforced the impression
that medieval apocalypticism was a manifestation of religious extrem-
ism, an intellectual aberration in blatant opposition to orthodox
Christian ideas. Moreover, Cohn’s attempt to correlate chiliastic move-
ments with eruptions of social and political unrest tempted a number of
scholars to interpret apocalyptic convictions as a kind of panic behaviour.
The belief that the End was nigh, as well as the hope of an earthly para-
dise, was a result of plague, famine, economic collapse and social
despair – an explanation that tended to reduce all forms of apocalyptic
expectations to extreme phenomena.7
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In recent years, however, a much more complex picture has emerged.
As a number of historians have shown, apocalyptic beliefs have consti-
tuted a fundamental element in the Christian world view ever since its
early formulation during late antiquity. Moreover, these notions only
rarely served as a motivation for social protest and revolt. However spec-
tacular and violent some of these movements may have been, apoca-
lypticism primarily served as an orthodox and reinforcing element in
pre-modern society, not as an instrument of rebellion.8

Apocalypticism was also an element that would gain an unequalled
importance during the Lutheran Reformation. To Protestants in general,
as to Martin Luther (1483–1546) himself, the Reformation was an event
that could only be understood in the light of biblical prophecies
describing the hardships of the Last Times. Exactly how these prophecies
should be interpreted was certainly a matter of intense debate, but the
main outlines were relatively clear: during the Last Days of history,
when faith was weak and sin abundant, a chosen prophet would iden-
tify Antichrist – Satan’s earthly representative – whereupon the pious
would be persecuted until the True Gospel prevailed and Christ returned
as the absolute Judge of mankind. It was this conception of the last
phase of human history that was to provide the foundation of Lutheran
self-understanding. As Robin Barnes has underscored, ‘an apocalyptic
view of the struggle between the Gospel and its enemies was basic to the
original Protestant message’. In effect, the Reformation must itself be
understood as an apocalyptic movement, founded on the belief that
Luther’s identification of the Roman Church as Antichrist marked the
beginning of the final battle between good and evil.9

In contemporary historiography, the realisation that apocalyptic
expectations were not an expression of religious extremism but a fairly
normal way of making sense of present conditions has implied a shift in
focus from identifying the causes of these conceptions to understanding
their meaning and significance in early modern culture. This reappraisal
has, not least, affected our view of early modern science. To many natu-
ral philosophers it seemed obvious that the ongoing drama of the
Apocalypse could also be seen reflected in the spectacle of nature. As
Luther pointed out, the plethora of ‘strange portents and sights’ that had
been witnessed in recent years – tempests, diseases and incomprehensible
visions in the sky – could only mean that ‘the End of the world is close
and that it will soon perish completely’. Like a dying man, ‘visibly
turning pale and fading away, until he turns white, contorting his
mouth and bulging his eyes’, nature itself was laying on its deathbed,
‘and it will crack and crumble until it falls apart and tumbles down’.10
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The belief that nature reflected the apocalyptic drama was neither
uncommon nor an expression of religious rhetoric. Rather, it was a con-
sequence of the commonplace notion that nature constituted one of
God’s ‘books’, in which the Word was revealed as plainly as in scripture –
a notion that had an essential role in shaping early modern scientific
knowledge and methods. A case in point is Tycho Brahe (1546–1601),
whose work is most often seen as empirically oriented and surprisingly
‘modern’ in character. But in fact, as Jole Shackelford has recently
pointed out, Brahe’s conception of celestial causality was rooted in his
ambition to reconcile theology with natural science within the
framework of a Lutheran tradition.11 Similarly, Kenneth J. Howell has
emphasised the fundamental role of biblical exegesis in Brahe’s scien-
tific programme. Brahe was indeed convinced that only empirical obser-
vations could produce exact knowledge. However, he was also aware of
the fact that such knowledge was limited to mathematical predictions;
it said nothing about the physical reality of things – which, on the other
hand, he believed, scripture did. Thus, a complete knowledge of the
world could only be gained by reconciling empirical research with the-
ological doctrines, a notion that had a much greater impact on his
works than has previously been acknowledged.12

However, the role of theology in early modern science was not limited
to the use of biblical exegesis to lend credence to scientific conclusions.
An aspect that has attracted less attention is the religious significance
attributed to natural phenomena per se. In virtually all natural sciences –
in astronomy and medicine, as well as natural history – the category of
meaning was of vital importance to the early modern perception of
physical reality. Heavenly phenomena, diseases, plants and animals were
not merely things to be explained and categorised, but signs to be inter-
preted and understood.13 This is a dimension that emerges no less clearly
in Brahe’s empirical works than in many theological tracts of the period.
Throughout his career as an astronomer – from De nova stella (1573) to
the posthumously published Astronomiae instauratae progymnasmata
(1602) – Brahe emphasised the nature of heavenly phenomena as signs
and portents, as bearers of a meaning originating from the divine realm.
Indeed, when publishing his first work on the new star of 1572, Brahe
rejected all attempts to explain the phenomenon: the star was simply an
‘inexplicable’ and ‘divine mystery’, he declared; a ‘Sign of God, prede-
termined by Him at the beginning of time and now finally exhibited to
the world, which is hastening towards its evening’.14

When early modern astronomers talked about the ‘meaning’ of celestial
phenomena they were, of course, most often referring to their astrological
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significance. As Brahe noted, the celestial bodies were not only signs pro-
claiming God’s will, but also the instruments He used to cause future
events. ‘Our lower world is ruled and governed by the higher’, Brahe
emphasised, and to deny the powers of the stars was tantamount to
‘disdaining divine wisdom’ as well as ‘contradicting obvious experiences’.15

The belief that the celestial bodies exerted influence on the terrestrial
world was an integral part of the sixteenth-century world view, backed
by centuries of scholastic authority. Admittedly, the discipline had had
a fair share of critics through the centuries, some of them of consider-
able repute. Augustine forcefully condemned the art on the grounds of
its inherent determinism, seeing it as incompatible with the Christian
doctrine of free will. In the later Middle Ages, however, astrology had
gained new support from the Aristotelian texts reaching Christianity
from the Muslim world. Though none dared to dismiss Augustine’s
argument, most scholars chose to interpret the idea of astrological influ-
ence in a non-deterministic way, making it conformable to Christian
faith. ‘The stars incline, but do not compel’, as it was put in a well-
known maxim – a view that Brahe forcefully defended when lecturing
at Copenhagen University in 1574.16

To a large extent it was Brahe’s engagement in astrology that brought
him the royal support that rendered his later work on the island of
Hven possible. That Brahe was granted the fief of Hven, as well as gen-
erous amounts of money from the royal treasury, was primarily a con-
sequence of King Fredrik II’s need for a court astrologer. Clearly, this was
a task that Brahe was more than willing to perform, although his
reminders of the unreliability of astrological predictions often went
unheard. To his friends he complained that the annual reports to the
court often included ‘dubious forecasts’, which like a boot could be
made to fit ‘any leg, big or small, just as one pleases’.17

In traditional historiography, these remarks have often been taken as
evidence of a growing scepticism towards astrology, an interpretation
that reflects a wish to make Brahe emblematic of ‘modern’ science to a
far greater extent than the historical sources permit. Despite Brahe’s
repeated remarks about the practical shortcomings of astrology, there is
nothing that suggests that he ever doubted its theoretical principles and
possibilities. Merely a few years before his death, he called attention to
astrology as one of the fields to which he had made significant
contributions. Though he had for some time doubted its practical value
due to man’s insufficient knowledge of the motion of heavenly bodies,
he had also tried to correct this deficiency by making careful observations,
thereby ridding astrology of ‘mistakes and superstition’. Indeed, he
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claimed to have developed a new astrological method, ‘based on expe-
rience’, eventually arriving at the conclusion that astrology ‘is really
more reliable than one might believe’.18

Whether one takes the claim of a new astrological method seriously
or not, it is obvious that his commitment to astrology was one of the
factors motivating his astronomical works throughout his career.
Educated in a Philippist curriculum – based on the teachings of Luther’s
friend Philipp Melanchthon (1497–1560) – Brahe viewed astrology and
astronomy as two complementary and mutually dependent disciplines,
which only when used conjointly would be able to give an adequate
knowledge of God’s creation. The work of the astronomer was simply
inseparable from that of the astrologer.19

Brahe’s seemingly contradictory attitude towards astrology – con-
stantly emphasising its unreliability, while simultaneously practising
and defending it against its critics – was embedded in a complex of
problems that had haunted the discipline since its incorporation with
Christian tenets. From the Middle Ages onwards, scholars had often
made a distinction between ‘high’ and ‘low’ astrology; between prophe-
cies concerning world history in its entirety and predictions pertaining
to individual persons. To many scholars, the fundamental dilemma of
how to reconcile the idea of the individual’s free will with the belief in
the stars’ influence appeared principally insoluble in ‘low’ astrology;
that is, the casting of horoscopes for individuals. It was, however, a
quandary that seemed less problematic when astrology was applied to
the collective history of mankind, a fact rooted in the particular view of
history prevailing in the Christian world. Following Augustine’s Civitas
Dei, Christian conceptions of history were characterised by a funda-
mental distinction between secular history and sacred or universal his-
tory. Whereas secular history was based on the independent actions of
free individuals, sacred history unfolded according to a divinely insti-
tuted scheme, encompassing humanity in its entirety and revealed in
advance by the testimony of scripture. To whatever extent individual
events had to be understood as a result of independent choices, world
history as a collective phenomenon was forever predestined, locked in
God’s unyielding plan, stretching from the dawn of time to the coming
of the Apocalypse. 

From a wider perspective, this awkward distinction was a natural
consequence of the attempt to reconcile two logically incompatible
elements: the belief that scriptural prophecies were true and the belief
in man’s free will. But by including an element of historical determinism
this notion could also be used to legitimise an astrological theory of
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human history. In the ninth century, the Persian scholar Abu Ma‘shar
(787–886) – in the Latin world known as Albumasar – had described his-
tory as structured according to the recurrent ‘maximum’ conjunctions
between Saturn and Jupiter, occurring with an interval of 960 years. As
the most powerful of all heavenly phenomena, these conjunctions con-
stituted, as it were, nodes in the flow of time; turning points when
entire empires and religions crumbled and when one era finally gave
way to another. The impact of Arabic Aristotelianism on Christian
thought inspired a number of European scholars to apply Abu Ma‘shar’s
system to biblical chronology in an attempt to correlate it with astro-
logical theory. The French cardinal Pierre d’Ailly (1350–1420) succeeded
in ranging the events of world history according to the cyclic pattern of
the heavens, demonstrating how the recurring conjunctions had coin-
cided with Cain’s slaying of Abel, the Flood, Moses and Christ, where-
upon he finally determined the arrival of Antichrist to the – not least
from a French perspective – significant year of 1789.20

In effect, the theory of the ‘maximum conjunctions’ provided the
basis for what Krzysztof Pomian has termed ‘chronosophy’: a conception
of history in which past, present and future were subsumed under one
scheme and in which knowledge of the past implied an understanding
of the future.21 It is true that d’Ailly’s grandiose systematisation never
gained widespread acceptance, but the notion that the conjunctions
constituted milestones in the flow of time soon turned into a common-
place. In 1564 the Bohemian astronomer Cyprianus von Leowitz
described how significant events of history corresponded to the regular
pattern of conjunctions, giving an historical account which served as a
corroborating background to his interpretation of the ‘sudden and vio-
lent changes’ that were to coincide with the conjunction expected in
1583. Leowitz’s text stirred up a wave of apocalyptic expectations among
European scholars and in the latter half of the sixteenth century a
number of respectable authorities were to absorb themselves in ‘apoca-
lyptic astrology’, a discipline in which biblical chronology and Christian
eschatology, the historic and the prophetic, were fused under the
encompassing framework of astrology.22

Strangely enough, Brahe’s commitment to apocalyptic astrology has
been almost completely ignored by historians, despite the fact that it
was within this field that he achieved his most far-reaching results as an
astrologer. In De nova stella he pointed out that the effects of the new
star of 1572 would coincide with the conjunction of 1583, emphasising –
as an echo of Leowitz, whom he had visited in Lauingen a few years
earlier – the great turmoil that would follow in its wake: how entire
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empires would fall and a ‘new order with regard to religion and laws’
would see the light of day.23 Yet Brahe seems to have been rather reluc-
tant to speculate explicitly about the future destiny of the world in this
first work of his – a reluctance that seems to have abated considerably
by the time a comet appeared in November 1577.

The appearance of the comet of 1577 instantly stirred up a new wave
of fear and wonder over Europe. According to the Copenhagen profes-
sor Jørgen Dybvad, the comet was nothing less than a sign of God,
revealed ‘in these Last Days’ to remind us that ‘the End of the world’
was close at hand.24 A few months later Brahe presented a more com-
prehensive report to the court, describing his observations and sum-
marising his conclusions. Like the new star four years earlier, he argued,
the comet was a phenomenon originating in the heavenly realm
beyond the moon. Consequently, Aristotle’s opinion of comets was
‘entirely false’, a conclusion that many historians have taken as mark-
ing the end of the Aristotelian cosmology. Yet Brahe’s primary motive
was clearly not to attack the Aristotelian belief in the incorruptible and
immutable nature of the heavens. Rather, what seems to have con-
cerned him most were the astrological consequences of his observa-
tions. If comets indeed were heavenly phenomena, they by necessity
possessed far greater astrological powers than traditional philosophy
acknowledged. Every comet was ‘a new and supernatural creation by God
Almighty’, he claimed, the effects of which ‘have nothing in common
with the influences of the planets’. In fact, comets were unnatural signs,
which ‘overwhelm the natural signs of the stars with much greater pow-
ers and bring about their own effects instead’.25

Brahe’s empirical proof that comets originate in the heavens and not
in the terrestrial atmosphere thus fuelled his conviction that these phe-
nomena constituted divine miracles of immense consequence to the
world. As he noted, even ‘the ancients’ had through experience discov-
ered that comets often brought violent storms, floods, earthquakes and
diseases, as well as discord among potentates, with war and bloodshed
in its wake. That this comet, brighter than any seen in the memory of
man and with an ‘evil, saturnine appearance’, was to strike with full
force against the world was indubitable. ‘Great alterations and confu-
sion in religious and spiritual issues’ could be expected, as well as ‘new
sects and the alteration of customs with great evil’. The Jews would ‘suf-
fer great persecutions’, as would the ‘pseudo-prophets … monks, priests,
and everything that goes with the Popish religion’. Indeed, the comet
seemed particularly ominous for the Catholics: ‘undoubtedly they
might expect to be repaid in good measure during these coming years
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for the ruthlessness, murder and pain which they have inflicted upon
so many pious folk.’26

Given its explicit religious references, Brahe’s report could easily be
taken as a piece of Lutheran propaganda intended to strengthen his
position at the Danish court. Yet the fact that Brahe was to repeat and
develop these notions in works intended for publication implies that
the allusions to the strife of the Reformation cannot be reduced to a
career-promoting move. On the contrary, the religious dimension of
Brahe’s report constituted the core of a prophetic belief that was to grow
stronger and stronger with the years. In the very last section of his text
he emphasised that the effects of the comet coincided with those of the
new star of 1572, as well as with those of the conjunction expected in
1583. Clearly, the appearance of the comet was not to be seen as a sin-
gular event, but as part of a much grander pattern unfolding in the
heavens – a pattern that would bring ‘great change and reformation’
within spiritual as well as secular domains, more revolutionary ‘than
anything that has hitherto occurred’. But, however frightful this esca-
lating pattern might appear, concluded Brahe, it ‘may even bode more
for the better of Christendom than for the worse’. For ‘inasmuch as this
greatest conjunction is the seventh since the beginning of the world’ –
a number which according to the ‘Hebrew cabalists’ signified the
Sabbath – it ‘might be presumed that the eternal Sabbath of all Creation
is at hand’.27

Invoking an expression like ‘the eternal Sabbath of all Creation’ in
this context suggests that Brahe attached a virtually boundless signifi-
cance to these celestial events. In Christian exegetical tradition the
expression referred to the ‘sabbatical rest’ that Christ had promised the
people of God in the Last Days of the world. According to a number of
Church Fathers, history could be divided into seven separate ages, anal-
ogous to the seven days it took God to create the world, the last of
which constituted the true consummation and ‘Sabbath’ of history. This
last Sabbath Age could, in turn, be identified with the age when Satan,
according to the Apocalypse of John, would be bound in the bottomless
pit, an age of peace and happiness when the Christian martyrs would be
raised from the dead to ‘live and reign with Christ a thousand years’.
Following this millennial kingdom of happiness, Satan would once
again be let out of his prison to gather his forces, the people of Gog and
Magog, in anticipation of the final end.28

A controversial issue, however, was whether this millennial kingdom
should be interpreted as a terrestrial paradise or as a purely spiritual
state. As early as the third century, Augustine had forcefully attacked
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those chiliasts and millenarians – from the Greek [chiloi] and Latin
millennium, meaning a period of a thousand years – who imagined this
Sabbath as an age when man would ‘rest in the most unrestrained mate-
rial feasts’, a kind of divinely instituted Land of Cockaigne in which
Christian ethics had been supplanted by sundry orgiastic excesses. To
Augustine, such an idea seemed so unlikely that scripture’s reference to
a millennial kingdom had to be interpreted as a mere symbol of the
Church’s perfection in the last age – an age that had begun with the
birth of Christ and was already approaching its end.29

The condemnation of chiliastic notions by the early Fathers made the
dream of an earthly paradise virtually non-existent for the following six
centuries. In the eleventh century, however, the idea gained new
momentum, encouraged by some incautious remarks by the Venerable
Bede (c. 672–735) when describing the breaking of the seventh seal as
the beginning of a short sabbatical rest on earth. That Bede himself had
been explicitly hostile to chiliastic ideas did little to cool the enthusi-
asm of his successors. In the centuries to come a number of scholars
gave free vent to the dream of a future kingdom of happiness on earth,
a dream that captivated even the most orthodox of Christian orders, the
Dominicans. But the true breakthrough for chiliastic ideas came with
the Cistercian Joachim of Fiore (1132–1202), who wrote a number of
texts in which God’s plan was elucidated by a scrupulous study of bib-
lical chronology. Sophisticated verging on the incomprehensible,
Joachim’s chronological analyses were to inspire generations of schol-
ars, not least since he interpreted the Old Testament prophecies about a
Golden Age – an age when the swords shall be beaten into ploughshares
and the wolves shall dwell with the lambs – as referring to a future,
earthly reality. Following Satan’s capture, the breaking of the seventh
seal would mark the beginning of the Sabbath of the Creation, an age
of peace and happiness lasting until Christ returned as the invincible
Judge of mankind.30

Joachim’s influence on medieval views of history can hardly be
underestimated. Although the Church officially assumed an unsympa-
thetic attitude towards chiliastic notions, a considerable number of
scholars found the dream of a terrestrial paradise too tempting to resist.
To many of these scholars, this dream also provided a means to resolve
the tension inherent in the biblical account of the Last Days. In the New
Testament these days are described as a mounting crescendo of unbear-
able terrors, whereas the Old Testament portrays them as a Golden Age
of prosperity and peace – two contradictory accounts, which in chilias-
tic chronosophy often fused into one. Taking their cue from early
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Fathers like Lactantius, they described the last phase of history as a
series of abominable hardships finally leading to a paradisiacal Sabbath
on earth, an age when the stars would be brighter and the plants bear
fruit in superabundance. Christian apocalyptic visions thus came to
swing between hope and terror, between horror of the awaiting hard-
ships and trust in the bliss to which they would ultimately lead. In the
following centuries, these ideas were modified and embellished ad
infinitum. According to some interpreters, the hardships of the Last Days
would terminate when a human, divinely instituted sovereign founded
a millennial kingdom on earth. Some claimed that this heroic ruler
would be God’s instrument to cleanse the world of sin, a kind of human
avenger who would found his kingdom of happiness on the blood of
the godless. Others were convinced that the world was so deeply mired
in wickedness that only a man of evil would be capable of cleansing it,
a minion of Satan who would wipe the slate clean with a veritable
bloodbath, thereby laying the foundation for a Golden Age. 

Although the Church officially remained hostile to these visions, chil-
iastic expectations were by no means limited to groups of radical fanatics
and social revolutionaries. The dream of a terrestrial paradise also
inspired a number of orthodox scholars and at the dawn of the
Reformation these ideas had become a commonplace. Brahe’s belief that
the ‘eternal Sabbath of all Creation’ was at hand was thus far from
unique, and the notion that the seventh conjunction marked the begin-
ning of the last phase of human history had a number of predecessors
among Protestant astrologers.

The most exhaustive expression of Brahe’s chiliasm can be found in
one of his last works, the huge Astronomiae instauratae progymnasmata
(1602), in which he devoted more than eight hundred pages to a
detailed account of the new star of 1572. When he completed the man-
uscript, it was with a prophetic testament, a vision of the future of
Christendom, as magnificent as it was terrifying. As in his report to the
court, he portrayed the nova of 1572 as portending violent religious
upheavals. At last the ‘pharisaic’ and hypocritical fripperies of the
Catholic Church, for centuries used to ‘bewitch ignorant and incau-
tious people’, would be swept away for good. Indeed, the star had
presaged the new age beginning with the conjunction of 1583, an
interpretation that Brahe supported by accounting for the almost
inconceivable events that had coincided with previous conjunctions.
The first had occurred in the days of Enoch, the man who had ‘walked
with God’ and had been taken to heaven without seeing death. The
second had occurred in the days of Noah, when the whole world had
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been cleansed from sin by the Flood; the third when Moses had
brought the faithful out of Egypt; the fourth when the kingdoms of
Israel reached their height; the fifth when Jesus Christ was born and
the sixth when the empire of Charlemagne was flourishing.31

And now the seventh and last of the conjunctions had taken place,
bringing grander and more extraordinary changes than ever witnessed
before. What could be expected, claimed Brahe, was a ‘sabbatical’ era, a
‘Golden Age’ of the kind envisioned by the biblical prophets Micah and
Isaiah; an age when the spears would be beaten into pruning hooks, and
peace reign over the entire world; an age when the leopards would lie
down with the kids and the calves with the young lions, and no evil
exist, for the earth would be ‘full with the knowledge of the Lord, as the
waters cover the sea’. Passage upon passage, Brahe cited the
innumerable prophecies, transmitted ‘by God’s truthful spirit’, that had
promised the pious such an era of ‘earthly happiness’ before the pro-
nunciation of the Last Judgment.32

This coming paradise, however, was not without its victims. It also
seemed clear to Brahe that ‘a great cleansing and extermination of the
impurities and confusion of the world’ was needed before this age
could begin. The earth had to undergo a baptism of fire, purging sin-
ners as well as their sins from its surface – for had not scripture proph-
esied that Gog and Magog were to ravage the world before the End?
And in this context the recent heavenly events suddenly gained an
ominous significance in Brahe’s text. The star of 1572, the comet of
1577 and the conjunction of 1583 were not only harbingers of a mil-
lennial kingdom of happiness; they were also the instruments used by
God to call forth the dark forces that would cleanse the world of sin. It
was under their astrological influences that the biblical Gog, lord of
Magog, was to be born and initiate his furious war over the world. Since
the new star had preceded the first effects of the conjunction by nine
years, Brahe expected the warlord Gog to be born nine years after the
climax of the conjunction – in 1592, the very year he wrote his remark-
able prophecy. Moreover, according to Brahe’s calculations, the
influences of the star primarily affected ‘Moschovia’ or Russia, particu-
larly the area bordering Finland. Hence it was from this region that one
could expect Gog to come with his army, devastating and laying waste
to everything in his way. Indeed, it was a conclusion that had ample
support in the scriptures: relying on fairly standard techniques of bible
exegesis, Brahe noted that the name Magog in Hebrew is written as

[MSCh], a word properly transliterated into Latin as Mosoch,
which incontestably seemed to indicate the Moschos – the Russians.33
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And yet, however far-fetched Brahe’s prophetic vision may seem to a
modern reader, it was far from original. The notion of an evil warlord
purging the world of sin before the Sabbath Age could begin had been
a commonplace element in many medieval chiliastic scenarios. The his-
toric pattern created by the recurring conjunctions had been treated by
innumerable scholars and Brahe’s chronology closely followed the one
presented by the French scholar Guillaume Postel (1510–1581) in a
work on the new star of 1572, a work that Brahe in another context
characterised as a hotchpotch of probabilities and sheer idiocies.34

Brahe’s exercises in biblical exegesis to prove that Magog was identical
to the Russians were taken from Sebastiano Castalione’s annotated 1551
edition of the Bible, but the interpretation was also lent support by
Protestant authorities like Philipp Melanchthon and Caspar Peucer.35 In
fact, the only original element in Brahe’s analysis was his claim that the
new star as well as the comets were heavenly phenomena, a discovery
that enabled him to attribute far greater astrological effects to them
than traditional philosophy granted.36

Like most astrologers, Brahe based his prophetic interpretation on a
wide range of sources, stemming from widely different intellectual con-
texts. Ostentatiously unconcerned about authenticity, he invoked the
prophecies of the Babylonian oracles, describing how the war of Gog
would be preceded by a shining star, within four years followed by a
flaming comet, a prophecy which indeed had come true. Still more evi-
dence could be found in the previously unknown text that had been
found engraved on a stone tablet in Switzerland as late as 1520.
According to the text, which Brahe scrupulously quoted in his work, it
was a prophecy of the ‘Tiburtine sibyl’, claiming that a ‘star will rise in
Europe over the Iberians, in the great house of the North’. While the
beams of the star enlightened the world, this ‘house’ – presumably a
princely house – would conquer Europe, whereupon flaming comets
would appear in the heavens, the firmament shake, the planets leave
their courses, the heavenly spheres jostle one another, the sea rise to the
mountain tops and the earth be plunged into utter darkness. Certainly,
noted Brahe, the prophecy could be interpreted in a variety of ways.
Since it explicitly referred to the ‘Iberians’, the ancient people living in
the Pyrenean peninsula, some had even suggested that it alluded to the
Spanish royal house. Yet, to Brahe it seemed obvious that the text must
refer to those ‘Iberians’ living in the North, whom the new star was now
beginning to affect with its terrible influences, that is, the Russians.37

Needless to say, Brahe’s self-assumed role as an apocalyptic and chil-
iastic prophet glaringly contrasts with the traditional picture of him as
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a remarkably ‘modern’ and empirically oriented scientist. Yet any
attempt to downplay the significance of his astrological and apocalyp-
tic notions would result in an anachronistic understanding of his works.
Like all sixteenth-century scientists, Brahe viewed empirical knowledge
as reconcilable with theologically grounded conceptions. Far from
being in opposition to each other, the books of nature and scripture
were two complementary sources of knowledge, ultimately carrying the
same message. Equally clear is that astrology gained an increasingly
important status in Brahe’s works over the years, turning progressively
more theological in character. Reflecting a general tendency in
Protestant astrology in the latter half of the sixteenth century, there was
an escalating propensity in Brahe’s works for making astrology an
instrument of apocalypticism.38

Moreover, this engagement in apocalyptic astrology was fully con-
formable to the scepticism towards lower forms of astrology that Brahe –
outwardly at least – demonstrates in his later letters and remarks. For
while individual horoscopes always contained an element of uncer-
tainty due to man’s free will, astrological predictions concerning world
history as a whole could be attributed to deterministic consequences
without violating Christian tenets. As Brahe emphasised, God used the
heavenly bodies as instruments for engineering His secret plan’
(arcanum consilium), a plan which ‘never permits anything new or
diverges from its previously settled course’. In his view the new star of
1572 and the comet of 1577 were as ‘predestined’ as the regularly recur-
rent conjunctions; a part of God’s preordained plan, which was inex-
orably carried out regardless of man’s choices and wishes.39

The deterministic character of Brahe’s apocalyptic astrology is in itself
worth emphasising, for although it was fully consistent with Christian
doctrine it contrasted sharply with the prevalent Lutheran view. In the
Lutheran world, it was a widely held belief that the divine punishments
brought about by the heavenly bodies could be fended off by prayer and
penance. It was largely this belief in man’s active, moral interplay with
the divine realm that enabled the idea of the astrological effects of the
planets – God’s instruments for punishing a sinful humanity – to have
such an impact upon sixteenth-century Protestant culture. As Robert
Scribner has emphasised, Max Weber’s classic claim that Protestantism
brought about a secularisation or ‘disenchantment’ of nature is funda-
mentally flawed. For although Protestant theology repudiated the
Catholic view that nature could be the bearer of sacrality, the
Reformation did not result in an estrangement of God from the mate-
rial world. Rather, it transformed the relation between the divinity and
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physical reality, turning a ‘sacramental’ view of nature into a ‘moralising’
conception of the universe. To sixteenth-century Protestant theologians,
God was absolutely separate from physical reality, implying that nature
could not have any form of implanted sacredness, nor could it impart
God’s grace upon man. It could, however, be regarded as God’s instru-
ment for reciprocating man’s moral conduct, a conception that was
central to the philosophy of, for instance, Melanchthon. Moreover,
Protestants tended to view these divine punishments as a result of
collective sins to a much greater extent than the Catholics. As a conse-
quence, astrology became a commonplace element in Protestant
sermons, as well as in the recurrent decrees of intercession days follow-
ing the appearance of comets, eclipses and conjunctions in the latter
half of the sixteenth century. By doing penance, God’s anger and the
power of the heavens could be averted, implying that man always had
the ability to affect God’s will – and hence the course of history.40

But despite the determinism inherent in Brahe’s astrology, effectively
precluding such a view, his ideas contained an aspect on a par with
Lutheran conceptions. To Brahe, as to Protestants in general, the strange
events of the sixteenth century could only be interpreted and rendered
intelligible in the light of an apocalyptic view of history. Christian
eschatology provided the interpretive framework through which the
world could be understood and the events gain a meaning. The works
of Brahe provide an illustrative example of how this interpretive
framework could be applied in early modern science to attribute an
apocalyptic dimension to natural phenomena, a dimension of meaning
linking theological and scientific discourses to each other and thereby
playing a vital part in the shaping of early modern scientific knowledge. 

Indeed, it is quite possible that Brahe’s frequent allusions to the
‘instauration’ of science was a reflection of his chiliastic beliefs. To early
modern scholars the term instauratio had distinctly religious and apoc-
alyptic connotations: in the Vulgate the word is used in some dozen
passages referring to the restoration of Jerusalem at the End of Times
and the Golden Age when David and Solomon reigned. As Charles
Whitney has shown, this religious meaning of the word ‘instauration’
was essential to Francis Bacon’s Instauratio magna (1620), a work that
was not merely intended to lay the foundation of a scientific programme,
but was ultimately aimed at initiating a period of scientific progress
culminating in the Apocalypse.41 Thus, it may not have been pure hap-
penstance that Brahe closed his Astronomiae instauratae progymnasmata
with his most exhaustive prophetic account, a chiliastic vision of the
coming Golden Age. To him – as to Bacon – the instauratio of science
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was nothing else than a revival of the ancient wisdom that man had
possessed at the beginning of time. Astronomy, he claimed, was the
most ancient of sciences, ‘imparted by God to mankind at the time of
Adam’, from whose descendents it had subsequently reached the Greeks
and Romans. Unfortunately, he noted, only works of classical antiquity
had survived, a gap in our cultural heritage implying that the original,
divinely revealed knowledge was lost – at least until he began ‘restoring
it to health’.42

What Brahe presented in his Progymnasmata was, in other words, not
merely a testament to his religious convictions; it may also have been
an allusion to the role he believed himself to have to play in this ongo-
ing cosmic drama, a gentle hint that the circle of history was closing
and that the gate to the Golden Age had finally been opened by his –
and only his – scientific work. 
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9
‘Whether the Stars are
Innumerable for Us?’: Astronomy
and Biblical Exegesis in the Society
of Jesus around 1600
Volker R. Remmert

The relationship between astronomy and biblical exegesis has received
only very unsystematic attention from historians. Where it has been
considered, the central points of reference have normally been
Copernican theory and, in particular, the Galileo affair of 1616. The lit-
erature on the history of biblical exegesis and the Galileo affair can be
divided into two groups: one focuses on the period before 1600, with a
particular emphasis on Protestant reactions to Copernican theory.1 The
other is devoted to investigating the period after 1610, primarily 
the reaction of Catholic exegesis to Copernican theory. In both cases,
the search for Galileo’s sources and the reaction of the exegetes to his
position have stood at the centre of research interest.2 Only a few stud-
ies have given detailed attention to Catholic or Jesuit biblical exegesis
before 1610, so that historical knowledge about this topic remains
incomplete, although this is precisely the field which needs to be
closely investigated if we are to understand the relationship between
science and exegesis among the Jesuits, as one of the foremost intellec-
tual elites of the seventeenth century, and the situation between 1610
and 1616, when Galileo composed his famous letter to the Grand
Duchess Christina of Tuscany.3 However, beyond this rather narrow per-
spective, the relationship between the mathematical sciences in general
(not only astronomy) and biblical exegesis from the late sixteenth to the
early seventeenth centuries is an important element for the historical
understanding of the relationship between science and religion since
the Scientific Revolution.

This chapter makes no claim to fill that gap in the historical record. Its
theme is the interaction between Jesuit astronomers and exegetes. It will
be shown that their relationship was much less strained than has often
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been maintained. Two examples will serve to illustrate this thesis: (1) the
Copernican question and (2) the discussion of the number of fixed stars.4

The Copernican question: ‘Sun, stand thou still upon Gibeon’

The Jesuit mathematician and astronomer Christoph Clavius
(1538–1612) joined the Jesuit order in Rome in 1555 and became the
catalyst for the growth of interest in the mathematical sciences that
took place among the Jesuits in the late sixteenth and early seventeenth
centuries. He was the last important Ptolemaic astronomer and was
regarded as the Euclid of the sixteenth century.5 His first book, In
sphaeram Ioannis de Sacro Bosco Commentarius, a commentary on John of
Sacrobosco’s thirteenth-century De Sphaera and an introduction to
contemporary astronomical science, was published in 1570, becoming
a classic in his lifetime. Clavius revised it repeatedly and saw it through
several editions before his death. In a chapter on the immobility of 
the Earth, Copernicus is cited by name as a proponent of the idea that
the Earth moves. Clavius, however, emphasises in the same paragraph
‘the common opinion of the astronomers and philosophers that the
Earth is devoid of either rectilinear or circular motion, and that on the
contrary the heavens themselves are constantly in motion around it’.
He bases his conclusion in particular on the fact that such an account
makes it ‘much easier to explain all [celestial] phenomena without any
inconsistencies’.6 Copernican theory was thus rejected, and this was jus-
tified not only on grounds of physics or astronomy; Clavius proceeded
to add biblical arguments as well:

The sentences of the Scriptures affirm in many places that the Earth
is immobile and that the Sun and the rest of the stars move. Thus we
read in Psalm 104:5 Who laid the foundations of the Earth, that it should
not be removed for ever. Similarly in Ecclesiastes 1:4–6, The Earth
abideth for ever. The Sun also ariseth, and the Sun goeth down, and
hasteth to his place where he arose: and there rising againe, compasseth by
the South, and bendeth to the North. What could be clearer? Also the
testimony presented to us in Psalm 19:4–6 states very clearly that the
Sun moves. There we read: In them hath he set a tabernacle for the Sun,
which is as a bridegroom coming out of his chamber, and rejoiceth as a
strong man to run a race. His going forth is from the end of the heaven,
and his circuit unto the ends of it: and there is nothing hid from the heat
thereof. And again, it is recounted among the miracles that God
sometimes causes the Sun to go back or to stand still altogether.7
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The last comment refers to the miracles of the Sun reversing its 
course in 2 Kings 20:8–11 and the Sun standing still in Joshua 10:12.
Both miracles are represented in the pedestal of the frontispiece to
Clavius’s Opera mathematica of 1612, which thus presents an anti-
Copernican message in a prominent position (See Figure 9.1: pedestal
vignettes).

It has been maintained that Clavius never mentioned Copernicus in
his discussion of the immobility of the Earth, so that the biblical argu-
ments cited above cannot be interpreted as being directed against the
Copernican system.8 It is difficult to follow this argument, since
Copernicus was invoked on the very same page as the principal witness
for terrestrial motion. However, this opinion tends to treat Clavius, and
implicitly the Society of Jesus as well, as but one among many who used
biblical arguments in the Copernican debate. Indeed, even before 1570,
numerous biblical arguments against the motion of the Earth had been
discussed in print.9 But it was in Clavius’s work that they were printed
and reprinted in a prominent place, although the conclusion was not
drawn there that Copernican theory could be dangerous to true faith. It
was left to Jesuit exegesis to make that connection, with consequences
that were not limited to the Jesuit order.

A few words are in order about the view of sixteenth-century biblical
exegesis on the two topics of the Sun reversing its course in 2 Kings
20:8–11 and the Sun standing still in Joshua 10:12.10 The Book of
Joshua recounts how the Israelites conquered the Land of Canaan. It is
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reported that in the battle with the Amorites, Joshua stopped the Sun: 
‘Sun, stand thou still upon Gibeon; and thou, Moon, in the Valley of
Ajalon. And the Sun stood still, and the Moon stayed, until the people
had avenged themselves upon their enemies’ (Joshua 10:12f). This had
been one of the standard arguments against the Copernican system
since the mid-sixteenth century as it referred explicitly to the motion of
the Sun. The Sun standing still over Gibeon was one of the most spec-
tacular miracles in the Bible, and the scene was ubiquitous in art
throughout the middle ages and well into the eighteenth century.

In the Second Book of Kings, the prophet Isaiah announces to the dying
King Hezekiah that he will recover and live a further fifteen years. But
Hezekiah is unconvinced, and demands a sign from God: ‘And Isaiah the
prophet cried unto the Lord: and he brought the shadow ten degrees back-
ward, by which it had gone down in the dial of Ahas’ (2 Kings 20:9–11).
This passage was known by the phrase Horologium Ahas, because the
majority of commentators were of the opinion that the measure of the
Sun’s retreat referred to a sundial. By the beginning of the seventeenth
century this passage, too, had become a standard argument against
Copernican theory. The exegetes often mentioned the two miracles
together. They stood side by side in Clavius’s Sacrobosco commentary of
1570, just as they did in the frontispiece to his Opera mathematica of 1612.

The most extensive contemporary commentary on the Sun standing
still over Gibeon was written by the Jesuit Nicolaus Serarius (1555–1609),
who counted among the most important exegetes of the late sixteenth
and early seventeenth centuries. In his commentaries on the Book of
Joshua of 1609, more than twenty pages were devoted to the miracle 
at Gibeon. Serarius cited ‘the famous astronomer of our day, Nicolaus
Copernicus’, also known as ‘a second Ptolemy’, as proponent of the
teaching that ‘the Sun always stood still and was the centre of the 
whole universe’. Ironically, he directly pointed to Clavius as a source:
‘Clavius, in his Sacrobosco commentary, praised [Copernicus].’ Despite
his generous references to Copernicus, Serarius left his readers in no
doubt that Copernican theory posed serious problems for faith. He made
a clear distinction between the hypotheses on the universe and their
truth content. He said he could not see ‘how these [Copernicus’s]
hypotheses could escape the charge of heresy, if anyone so to speak
claimed they were true’.11 For holy scripture always ascribed rest to the
Earth and motion to the Sun and Moon. Serarius underpinned this state-
ment with biblical quotations and ended by emphasising that not only
had all philosophers condemned this theory, but also all Church Fathers
and all theologians.
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Serarius’s view that the Copernican system was heretical, insofar as
any claims to truth were made on its behalf, was very similar to
Cardinal Robert Bellarmine’s 1615 warning to Paolo Antonio Foscarini
and Galileo to present the Copernican system only as a hypothesis, but
not as truth (ex suppositione e non assolutamente), because it was ‘likely
not only to irritate all scholastic philosophers and theologians, but also
to harm the holy faith by rendering Holy Scripture false’.12 Bellarmine,
however, was merely invoking a well-established position. Serarius, as
well as his fellow Jesuits Juan de Pineda and Jean Lorin, had cited
Clavius’s Sacrobosco commentary and left no doubt that the
Copernican hypotheses contained a germ of heresy long before this
topos came to be politicised between 1610 and 1616.

Of course, these two passages were not all that the exegetes could use to
challenge the Copernican system, but they were among the standard
objections. The Spanish Jesuit theologian Juan de Pineda (1557–1637)
chose another point of attack in his two-volume commentary on Job
which was published in Seville in 1598 and 1602 and was reprinted at least
twice during his lifetime. Pineda rejected the motion of the Earth in the
context of an interpretation of Job 9:6 (‘Which shaketh the Earth out of
her place, and the pillars thereof tremble’), in which he referred to Clavius.
At the same time, he expressly distanced himself from the commentary on
Job written by the Spanish Augustinian Diego de Zuñiga (1536–c. 1598).
Zuñiga, to whose authority Galileo later appealed and whose work in 1616
was placed on the Index along with Copernicus and Foscarini, had main-
tained in his own commentary on this passage that it did not contradict
Copernican theory but could easily be reconciled with it.13

Pineda rejected Zuñiga’s view as ‘plainly false’. According to him, oth-
ers regarded it as ‘foolish, frivolous, reckless and dangerous to the faith’
(deliram, nugatoriam, temerariam, & in fide periculosam). The last two cen-
sures explicitly invoke the threat to true belief, thereby opening the way
for a condemnation of this view by the Church.14 This is rarely acknowl-
edged in the historical literature. Pineda reinforced his rejection of
Zuñiga’s view with a concluding reference to Clavius’s Sacrobosco com-
mentary, in which Clavius had demonstrated the falsehood of the
Copernican thesis with ‘philosophical and astronomical arguments’.

Pineda and Serarius, then, two of the most influential and widely read
Jesuit theologians, rejected Copernican theory as incompatible with
scripture. Although it remains uncertain just how the anti-Copernican
exegetical consensus developed among Jesuit theologians, the example
of Serarius as well as those of Pineda and Lorin make it clear that the
views of Christoph Clavius had an important function in the process.
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The frontispiece to his Opera mathematica of 1612 alluded to an anti-
Copernican exegesis, by now canonical, to whose establishment Clavius
had made a decisive contribution through the various editions of his
Sacrobosco commentary. The underlying message of the frontispiece
(Figure 9.2) was extraordinary: anyone who defended the motion of the
Earth could expect an accusation of heresy.
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The story of how the Opera mathematica came to be published has
come down to us only in fragmentary form. Clavius’s fellow Jesuit
Johann Reinhard Ziegler (1569–1636) arranged for the printing of the
five volumes of the Opera mathematica in Mainz. It was he who sug-
gested in 1608 that a frontispiece be designed for the work. It is not
clear what part Clavius himself had in the design because the idea was
never mentioned again in the surviving correspondence between
Ziegler and Clavius. Even though the exact circumstances of the origin
of the frontispiece are obscure, it can be assumed that the frontispiece
was published with Clavius’s consent.15

A detailed analysis of the four biblical images in the pedestal of 
the frontispiece of Clavius’s Opera mathematica reveals a dense web of
meanings and allusions, which would have been only incompletely
understood outside the circles of the theologically knowledgeable.
While the references in the circular vignettes to the Horologium Ahas
and the Sun standing still over Gibeon left no room for speculation as
to their meaning, the connection with the other two rectangular
vignettes was not self-evident. They show (on the left) the three Wise
Men with the star of Bethlehem and (on the right) the ark with the rain-
bow, the sign of the covenant which God had made with Noah after the
Flood (Genesis 9:12–13). While in the work of Clavius the star of
Bethlehem was associated with fundamental considerations of the limits
of the explanatory power of astronomy and natural philosophy, the rain-
bow referred back to the realm of biblical exegesis. There, the rainbow, as
a divine sign, stood in an intimate relationship to the astronomical mir-
acles of the Horologium Ahas and the Sun standing still over Gibeon. In
each case – and this is the decisive point – the charge of heresy hung in
the air. When these four pictures were brought together, what appeared
on the page were not simply arguments against Copernicanism; rather, it
was made plain that these astronomical issues, far from being a private
matter for the astronomers, touched on central questions of faith.

With the frontispiece of the Opera mathematica, Clavius’s full author-
ity as a leading and widely respected mathematician and astronomer
was visibly mobilised in support of a geocentric cosmology. What is
notable here is not only the rejection of the Copernican view of the
universe, but also the peculiar mixture of mathematical sciences and
theology. It looked as though astronomy was citing biblical exegesis as
an authority. This observation directly contradicts the widespread view,
that it was the intervention of the theologians that shifted the
Copernican debate from the realm of natural philosophy and mathe-
matics to that of theology between 1610 and 1616. The frontispiece to
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the Opera mathematica reveals a contrary development. It reflects the
connections, sketched above, between Clavius, Jesuit biblical exegesis,
and the position which the Catholic Church finally adopted in 1616
with the ban on the Copernican system. 

To sum up, around 1600, Jesuit exegetes had rejected the movement
of the Earth unanimously. Most of them, including, for example, Benito
Pereira (1590), Juan de Pineda (1598), Jean Lorin (1605) and Nicolaus
Serarius (1609/10) referred to ‘our Clavius’ (Clavius noster) as their sup-
porting astronomical authority.16 This consensus of Jesuit exegetes
became binding for Jesuit astronomers when they took part in cosmo-
logical debates. Initially, however, the compulsion to reject the
Copernican theory was not based on the Jesuit theologians’ authority
but on that of their leading mathematician and astronomer, Christoph
Clavius.17 From the perspective of the relationship between the mathe-
matical sciences and biblical exegesis this process is of particular inter-
est because it shows that it was not tension between exegetes and
astronomers that led into the trap that Jesuit and Catholic authors
found themselves in when they discussed the movement of the Earth
after 1633. Rather, the problem originated from their open exchange
and their consensus around 1600. From this perspective the Copernican
question is not atypical of the relationship between exegesis and the
mathematical sciences in general. Another instance of this is Benito
Pereira’s discussion of the number of fixed stars.

‘Whether the stars are innumerable for us?’

Benito Pereira’s Commentariorum et disputationum in Genesim~ Libri 4
(1599), exemplary in its clarity and erudition, was often reprinted and
was widespread in both the Catholic and Protestant worlds.18 The first
part of the second book deals with the heavens and the stars accord-
ing to scripture. In its preface Pereira (c. 1535–1610) declared that
‘surely there is nothing in the discipline of the stars, whether it is
concluded from necessary reasons or found and reliably known from
manifest experiences, that could be contrary to or dissonant with
Scripture.’19 In discussing the number of heavenly spheres he even
stressed that as the Bible was not clear on this question and as philoso-
phers and mathematicians (astronomers) did not agree whether there
were eight or nine or even more heavenly spheres it would be foolish
for theologians and exegetes to refute or even damn their opinions.20

Ideally, he argues in the next passage, the exposition should be based
‘on the consensus of numerous and highly celebrated philosophers
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and theologians’ (plurimorum & maximorum Philosophorum atque
Theologorum consensu).21 Even though no mention is made of mathe-
maticians here, this position is clearly an important step towards a
theory of accommodation embracing the mathematical sciences. And
Pereira, notwithstanding his reservations concerning the epistemolog-
ical status of the mathematical sciences, is not very far away from such
a position, as can be gathered from his treatment of the question
‘whether the stars are innumerable for us?’22

Traditionally, astronomers had classified the fixed stars according to
their magnitude and in the sixteenth century it was still generally
believed that 1022 stars of six different magnitudes existed.23 Pereira
referred to this consensus and even enumerated the number of stars of
each magnitude, likewise adding them up to 1022. He proceeded, with-
out citing a source, however, to explain that ‘mathematicians […] prove,
that if the whole concave face of the firmament [the surface of the
sphere of the fixed stars] were everywhere filled with stars of the first
magnitude [the largest ones], one could know how huge their number
would be; concluded from necessary reasons, there are 71,209,600’.24

Immediately, he brought up the exegetical problem resulting from this
astonishing number. Was it not said in Genesis 15:5, ‘Look up into the
sky, and count the stars if you can. So many shall your descendants be?’
Certainly, Pereira argued, this was not a case for accommodation as God
was not speaking to the rabble, but to ‘Abraham, a man wise and skilful
in astronomy’. Pereira, in standard exegetical manner, presented sup-
porting biblical passages (Jeremiah 33:22; Psalm 147:4) and authorities,
above all, Augustine, who had asserted that the stars could not be
counted (City of God, 16.23). Referring to the consensus of the philoso-
phers on this question, he left not doubt that ‘not only Scripture seems
to contradict the astronomers, but the philosophers, too’ (for example,
Aristotle, Plato, and Seneca).25

In the end, however, he found an elegant way out of the dilemma,
thereby allowing him to accept the authority of the mathematicians:

It could, perhaps, be said for the astronomers that Augustine is not
speaking about the stars that are conspicuous and easily noticeable to
the eyes, whose number, strictly speaking, the astronomers hand
down; but generally about all stars that are in heaven, whether they
are visible to man or invisible; the number of all these cannot be
grasped by man, and the astronomers will not deny this. Can they
know the number of those stars that they can neither positively iden-
tify by vision nor by any other method? And this, too, could be said
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for the astronomers, that the number of fixed stars had not been care-
fully investigated before the time of Hipparchus and Aratus. […] It is
no wonder that before this diligent and skilled observation of
astronomers the number of the stars was unknown to man and also
thought of as incomprehensible [and infinite]. And for this reason the
Old Testament in many places speaks of the stars as innumerable.26

Thus, Pereira seemed to be quite willing to accept the possibility that
71,209,600 was the maximum number of stars. And, even though he
stressed that the meaning of Genesis 15:5 was not accommodated to
vulgar understanding, he was ready to assume that it might be accom-
modated to the contemporary state of astronomy, that is to say, to
Abraham’s understanding. 

In terms of the relationship between biblical exegesis and the mathe-
matical sciences it is interesting to have a look at the source of the
extraordinary number of 71,209,600, which is non-standard in six-
teenth-century astronomy. It turns out that Pereira refers to his col-
league Christopher Clavius.

For the second edition of his commentary on Sacrobosco, published
in 1581, Clavius made some small but significant revisions in the chap-
ter De quantitate stellarum (On the number of the stars).27 Originally, this
chapter had mostly included standard material about the magnitudes of
the stars and the number of the fixed stars (1022).28 In the second edi-
tion, however, Clavius raised the question, ‘what if some curious person
wished to know how many stars of whatever class of magnitude would
be necessary to fill the whole concave surface of the firmament?’29 The
answer was, Clavius explained, ‘very easy’ on the basis of the material
presented. Clavius chose the diameter of the stars of first magnitude as
unit for the diameter of the concave firmament, which then turned out
to be 4760 (diameters of the Earth, which are the unit of reference).
Then he simply used the formula 4�r² to calculate the surface of the
concave firmament. As a result, the maximum number of fixed stars in
the firmament turned out to be 71,209,600.30 This was not, however,
the end of his exposition as he immediately addressed the issue of the
compatibility of this extraordinary number with the Bible. In an earlier
chapter, when the number of 1022 stars had first come up, he had
already maintained that Genesis 15:5 should not be taken to indicate
that the number of stars was infinite.31 He now claimed that the stars
were, in fact, numerable. Moreover, Clavius argued, this was in accor-
dance with scripture, as he elucidated by putting Genesis 15:5 in the
light of the Numbering of Israel at Sinai. There the number of Israelites
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older than 21 had been given as 603,550 (Numbers 1:46). If women and
children had been included, Clavius said, their number would have
been greater than 2,000,000 and ‘Who could doubt that in so many
centuries they would have grown to more than 71,209,600?’32

It is not clear how Clavius came to include this passage in his book,
but the relevant thing to notice is that the number he came up with in
1581 was reproduced by his colleague Pereira in 1590. This is not only
an obvious sign of interaction between the respective realms of exegetes
and astronomers, but also a proof of transmission of knowledge
between them, and an indicator of mutual respect. Clavius and Pereira
did more than just share an accepted fact; they produced the required
and necessary consensus about it.

Jesuits, biblical exegesis and the mathematical sciences

In the Society of Jesus the relationship between biblical exegesis and the
mathematical sciences – astronomy in particular – was less strained than
has often been inferred from a somewhat one-dimensional focus on the
Copernican question. A similar case for the unity of the mathematical
sciences/astronomy and biblical exegesis can be made from the hotly
debated question of the corruptibility of the heavens, which did not,
however, turn into a delicate problem from the theological perspective,
as Edward Grant has shown in his book on the Medieval Cosmos.33

Clearly, further study is needed to substantiate the thesis that among
Jesuits, at least up to the mid-seventeenth century, the mathematical
sciences and biblical exegesis were engaged in a fruitful dialogue. In my
view, two central aspects require further attention, namely, (1) the
analysis of the exegetical principles and practices in the Society of Jesus
and (2) an investigation of the way Jesuit mathematicians treated and
used the Bible in their works.

Regarding the first, Biblical exegesis played a central role in the Jesuit
order. In the awareness that precise knowledge of the Bible and its inter-
pretation was an important element in the debate with the Protestants,
the 1599 syllabus for the Jesuit college prescribed daily lectures on exe-
gesis for second- and third-year students. It was expressly laid down that
interpretation according to the literal meaning (sensus literalis) should
be emphasised.34 Furthermore, the Jesuit theologians were regarded as
among the leading exegetes of the Catholic world, so that their opinion
carried particular weight. But the exegetical principles and practices of
the Society of Jesus are largely unexplored territory (with the possible
exception of problems related to the Copernican question). José de
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Acosta, Jacques Bonfrère, Jean Lorin, Antonio Escobar y Mendoza,
Benito Pereira, Juan de Pineda, Gaspar Sánchez, Nicolaus Serarius, and
many of their fellow Jesuits have not only left dozens of volumes of bib-
lical commentaries but many of them also produced clear expositions of
their exegetical principles, both in print and in manuscript, that have
never been systematically studied.

Regarding the second, the extraordinary output of Jesuit mathemati-
cians has often been marvelled at and authors such as Christoph
Clavius, Athanasius Kircher (1601–1680), and Christoph Scheiner
(1573–1650) have been studied closely by historians of science. Their
treatment of biblical topics, however, has been examined less inten-
sively (with the exception of Kircher’s works on the Tower of Babel and
Noah’s Ark, and, again, of some aspects related to the Copernican
debate). On the narrow basis of the Copernican question it is rather too
often taken for granted that a ‘Jesuit mathematician’ (if there is such a
thing) must have been at odds with his colleagues in exegesis. Of
course, there is material pointing in this direction, in particular when it
comes to censorship processes inside the Order. On the other hand,
there usually is a remarkable incorporation of biblical data and even
problems into the numerous works of Mario Bettini, Christoph Clavius,
Athanasius Kircher, Christoph Scheiner, Gaspar Schott, and Giovanni
Battista Riccioli – all of whom where widely read authors – and their less
prominent colleagues.

In her incisive study on Galileo and the Church, Rivka Feldhay has
argued that around 1600 there was in the Society of Jesus ‘a kind of com-
mon ground for biblical exegetes, theologians, mathematicians, and
architects, a model of exchange in the context of which the old bound-
aries between mathematical and physical approaches to the universe,
between practical and theoretical forms of knowledge, were crossed’.35 I
want to push this argument a bit further in shifting focus and stressing
the common ground that biblical exegetes and mathematicians had and
actively cultivated in the Society of Jesus (at least at the Collegio Romano).
Among the fruits of this common ground was an openness towards the
principle of accommodation on both sides and the enhancement of the
status of the mathematical sciences within the Society.
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10
Reading the Book of God as 
the Book of Nature: The Case of
the Louvain Humanist Cornelius
Valerius (1512–78)
Irving A. Kelter

In 1984, Peter Barker and Bernard Goldstein called for a reinterpretation
of the meaning of the Copernican Revolution. Arguing against the view
that the Copernican Revolution was primarily a shift from a geocentric
to a heliocentric cosmos, they asserted that ‘if a single overriding issue
is to be identified (and any such attempt would surely be an over-
simplification) then it is not heliocentrism vs. geocentrism but the
debates surrounding the celestial–terrestrial distinction’.1 This assertion
merits considerable attention.

The debate over the nature of the heavens and the earth is crucial to
an understanding of the development of early modern cosmology. This
debate was carried out as much in terms of the Bible and the Church
Fathers as it was in terms of astronomical observations and philosophical
arguments. The reemphasis on the Bible and the patristic writers, in
contradistinction to the medieval scholastics, by both Protestants and
Catholics led to an increasing willingness to deny concepts such as
those of the existence of the heavenly aether, the hardness and incor-
ruptibility of the heavens and heavenly spheres, as well as the tradi-
tional mathematical-physical devices of Ptolemaic astronomy – the
eccentric and epicyclic spheres.

This development of a ‘Mosaic cosmology’ or ‘sacred philosophy’ was
intimately linked to the nature of Renaissance humanism.2 As Paul Oskar
Kristeller demonstrated many years ago, humanists were united by
their devotion to the passionate study of the languages and literatures of
Greco-Latin antiquity. For those humanists more intent on spiritual 
matters, this also produced a devotion to the study of what Kristeller
called the Christian classics, i.e. the Bible and the Church Fathers. In order
to master these works, certain humanists and humanist-trained exegetes
developed a sacred philology based on the three religious languages of



antiquity – Latin, Greek and Hebrew.3 This sacred philology and focus on
a biblically based Christianity were some of the roots of the Mosaic cos-
mology of the Renaissance.

Certain early modern Catholics began to use biblical quotations and
patristic authorities to question or deny the ideas of a perfect, heavenly
aether and of hard celestial spheres to which the planets and stars were
attached. Instead, these thinkers defended the theory of an elemental
and material heaven, with the qualities of fluidity and corruptibility.4

An important case in point in this regard was Cornelius Valerius
(1512–78) of the University of Louvain.

Valerius was one of the lights of the great Trilingual College of the
University of Louvain. He first came to Louvain in 1532 as a student and
received the degree of Master of Arts. Valerius spent years of his life as a
private tutor and a lecturer at the University of Louvain. Finally, after
the death of the humanist Peter Nannius, Valerius officially succeeded
in 1557 to the position of Professor of Latin. Adopting a particular
method which he called the compendiaria via, Valerius composed a num-
ber of very successful textbooks on a range of liberal arts, such as works
on ethics, dialectics, grammar, and on various scientific subjects, includ-
ing the De Sphaera et primis astronomiae rudimentis libellus (1561) and the
Physicae, seu, de naturae philosophia institutio: perspicue et breviter explicata
(1567). It is to these works that we must turn for insight into Valerius’s
method and his thought.5

The compendiaria via was intended to create short, succinct statements
of certain knowledge in the arts and sciences. Such a description certainly
applies to the De Sphaera and the Physicae, although the certain know-
ledge changed dramatically between the writing and publication of the
two works. In the preface to the De Sphaera, Valerius stated that the work
was originally written twenty-four years earlier than the first printing of
1561.6 It is thus a much earlier work (1537) than the Physicae, though that
does not fully explain the marked differences between the two.

The De Sphaera, which also included a brief exposition of the princi-
ples of geography, was a rudimentary text, composed at a time when
Valerius had just received his title of Master of Arts and was augment-
ing his income as private tutor to other students at Louvain. It con-
tained definitions of basic astronomical terms that you would need to
study astronomy, such as definitions of the equinoctial circle, of the
zodiac, etc. It is needless to say that these definitions were traditional in
nature.7 According to Steven Vanden Broecke, in his The Limits of
Influence: Pico, Louvain, and the Crisis of Renaissance Astrology, Valerius
drew upon John of Sacrobosco’s classic medieval textbook of astronomy,
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De Sphaera, as well as upon the more advanced works of the theorica
planetarum literature of the later Middle Ages. Due to its ‘didactic clarity
and practical orientation’, Valerius’s De Sphaera became an important
text in the faculty of arts at Louvain, replacing the thirteenth-century
text by Sacrobosco.8

Included with the standard treatment of the elements of astronomy
and geography was Valerius’s traditional discussion of the nature and
make-up of the cosmos. Not surprising for a humanist author, he cited
ancients such as Manilius, Aristotle, Cicero and Pliny in his treatment
of this subject. Valerius stated that the cosmos is divided into two
realms, separate and distinct. While the elemental realm is subject to
perpetual change, ‘the aetherial realm is full of light and does not share
in any mutation and variation’. This description of the aetherial realm
is followed by an untroubled citation of Cicero’s use of the term fifth
nature and other philosophers’ use of the term fifth essence to apply to
the aetherial realm. This is the world of the celestial spheres, including
the eighth sphere of the fixed stars and the two additional spheres
added beyond those described by the ancients: the ninth sphere or crys-
talline heaven and the tenth sphere or primum mobile. The tenth sphere
is ‘the first and uppermost’ of the moving celestial spheres. It is called
the primum mobile because the motion of the cosmos and of all the
spheres, which perennially move in circles, is brought forth by it. Beyond
the moving spheres is the immobile empyrean. Beneath this pure,
unchanging and lucid realm is the terrestrial realm of the four elements.
Valerius also supplied a useful illustrative diagram to flesh out this pic-
ture of the traditional cosmos.9

Much changed in tone and content in the six years that separated the
printing of the De Sphaera and the Physicae. The Physicae was a brief
overview of the physical nature of the universe, without the mathe-
matical discussions found in the De Sphaera. However, the Physicae, unlike
the De Sphaera, was constructed on biblical and patristic foundations.
This work was an explicit attempt to expound a philosophy of nature
based on the most certain words of the Bible, as opposed to the, at
times, anti-Christian views of ‘the philosophers’. The Physicae was, if
you will, a work of sacred philosophy, which the De Sphaera most
certainly was not.

In various sections on the age and eternity of the world, on the 
origin of the world and on its nature and parts, Valerius set Moses and
the Bible against pagan authors. To use the language of Michael Walton: 
‘As the word of God, Genesis both stimulated thought about the book
of nature and measured the adequacy of theories about the functioning
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of nature.’10 Valerius so utilised Genesis, and the rest of scripture, and
found the theories of the pagan philosophers wanting.

The sections near the beginning of the Physicae on the eternity of the
world and the origin of the world demonstrate that Valerius was parti-
cularly concerned with a view of the universe he saw as antithetical to
Christianity. In his treatment of time and of eternity, Valerius countered
Aristotle’s view of the eternity of time with the Christian faith. As
Valerius contended, ‘the Christian faith, which is the sole teacher of the
truth’, demonstrates that time and the universe were created together.
He rejected both Plato, with his creator God and eternal universe, and
Aristotle, who denied a creator but kept an eternal universe. As Valerius
said, ‘Christians have learned from Genesis that these thinkers must be
rejected. For in Genesis, Moses wrote that the heavens and the earth
and all included in them were formed by God and in John 1:3 it says
that all things were made by him.’11

Valerius proceeded to demonstrate these tenets on the basis of reason
as well as revelation. The world, he argued, is a composite of matter
and form, but this unity needed a creator, for nothing produces itself.
It also, therefore, cannot exist from eternity and, existing in time, it is
subject to mutation. Sacred scripture also demonstrates that this is how
the universe was created and that it can be changed even to the
extreme of destruction. On this issue, he quoted Christ’s statement as
given in Luke 21:33: ‘Heaven and earth shall pass away; but my words
shall not pass away.’12

In the chapter on the nature and motion of the world, Valerius again
took aim at the philosophers and opposed them with the authority of
Moses. As he said, philosophers argue that the heavens consist of a fifth
element which is of a nature and form different from that of the four
elements and which is most excellent and eternal. However, it is easily
understood from the words of Moses that this is not so and that the
whole universe shares in one nature which was confused until God 
separated the heavens and the earth. He then refuted the view he asso-
ciated with Plato and Aristotle that the universe is alive and has a soul.
‘But the Sacred Scriptures teach that these opinions are false and we
know that the whole world was established free of a soul and a soul is
not required when even the meanest thing, even a little sparrow, is
ruled by the providence of God.’13

Valerius continued his exposition of this sacred philosophy in the
chapter on the parts of the world and on heaven. In this section of 
his work, he surveyed the traditional view of the various parts of 
the universe and their natures. Then he uttered his fundamental claim
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concerning the foundation of true knowledge: ‘On the nature of heaven
it is better to believe Moses than the philosophers.’14

Following his own personal affirmation of faith in the authority of
Moses, Valerius quoted Genesis 1:6: ‘Let there be a firmament made
amidst the waters and let it divide the waters from the waters.’ Valerius
used this biblical passage to demonstrate that the firmament was made
of water and that ‘heaven and the earth are the same, not different, as
the philosophers have contended, who, in order to defend the eternity
of the world, say that heaven is made from some fifth essence.’
Therefore heaven is no less subject to change than the earth and the
words of Isaiah 51:6 were used to demonstrate this: ‘Lift up your eyes to
heaven, and look down to the earth beneath: for the heavens shall 
vanish like smoke, and the earth shall be worn away like a garment.’ 

As Valerius continued, we must conclude that heaven is a corporeal
substance formed from the nature of the four elements subject to
change. Finally, on the controversial issue of the solidity of the heavens,
Valerius sided with St. Basil who argued, on the basis of the words of
Isaiah quoted above, that heaven is of a rarefied nature, ‘neither solid
nor hard.’ And, once again, Valerius tried to offer a rational argument
to augment the argument from revelation. The heavens cannot be solid
and hard, for if they were then their perpetual rubbing together would
set them afire.15

It should be apparent that Valerius adopted a form of ‘biblical literalism’
when writing the Physicae, which is a useful example of the importance
of the literal sense for readers of the Bible on both sides of the sixteenth-
century confessional divide. Its author falls into that camp of cosmologi-
cal thinkers who, according to Kenneth Howell, saw ‘Genesis as giving
detailed physical descriptions of the world from which cosmological
inferences could be made’.16

Valerius appears to have accepted the immediate, face value meaning
of the words of scripture and there is no complex exegesis in this work
and no recourse to either the Greek or Hebrew texts of the Bible. Also
significant was Valerius’s use of the authority of a patristic source like 
St. Basil. In this particular case, contra Peter Harrison, the traditions of
biblical interpretation available to a Catholic thinker were not barriers
or impediments to progress in natural philosophy but a repository of
judgments used to combat some of the received norms of traditional
cosmology.17

Valerius coupled this reliance on scripture with a form of scepticism
concerning the possibility of attaining true knowledge of the cosmos via
reason and with an attack on the excesses of astrologi and mathematici.
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Concerning knowledge of the stars, Valerius claimed that ‘it is not pos-
sible to adduce anything certain touching on the number, nature and
multiple motions of the stars other than that the innumerable stars are
judged to be spheres, which is the form of the cosmos. Whether these
are moved by the assistance of angels, as many believe, is hidden from
the mind of men.’ He goes on to pronounce that everything is caused
not by the power of the stars, as the astrologers desire, but by the plan
and providence of God. While admitting that the stars perhaps affect
the air and certain physical bodies, Valerius attacked the temerity of
astrologers who ascribe human virtues, personalities and inclinations to
the stars and even dare to predict events based on the stars. While
allowing for the possibility of some form of natural astrology, Valerius
considered judicial astrology to be anathema.18

Valerius’s affirmation of the supremacy of the teachings of the Bible
over that of the ancient pagans concerning nature was a rallying cry for
a number of Catholic and Protestant thinkers in the early modern era.
At the beginning of the Renaissance, we can find this idea in a major
work of Francesco Petrarch (1304–74), standard-bearer of humanism. In
De sui ipsius et multorum ignorantia (1367), we hear a denunciation of
some of the ‘false, dangerous, and ridiculous things’ about nature found
in the writings of the revered ancients. As Petrarch proclaimed:

Who has not heard of the crowd of atoms and their chance combi-
nations? Democritus and his follower Epicurus try to make us believe
that heaven and earth, and all things in general, consist of atoms
which have gathered in one spot. Both these men, wishing to leave
not a single bit of madness untold, established ‘the innumerable
worlds.’ What shall I say of the others who did not propound the
innumerability of the worlds and the infinity of space, like the last-
named, but the eternity of this world of ours? Nearly all the philoso-
phers, except Plato and the Platonists, incline to this opinion, and
with them my judges too, who wish to appear as philosophers rather
than as Christians. They would not shrink from assailing not only the
fabric of the world of Plato in his Timaeus but the Genesis of Moses
and the Catholic Faith and the whole and most saving dogma of
Christ, which is impregnated with the sweet honey of celestial dew.19

At the end of the Renaissance, in the Apologia pro Galileo (1616),
Tommaso Campanella (1568–1639) issued his own call for a true
Christian philosophy of nature opposed to the false teachings of the
pagan philosophers, most especially Aristotle. Campanella denounced
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the pagans and called for a truly Mosaic philosophy of nature that
would rely on the two books of God, the Bible and Nature. As he wrote,
‘we Christians, who spiritually are Jews as the Apostle [Paul] says 
[1 Corinthians 9:20], are the ones to rescue the sacred philosophy of
Moses from the insults of the pagans by using the most discriminating
instruments and arguments.’20

It is difficult to explain Valerius’s rejection of important aspects of
medieval cosmology and his adoption of an anti-Aristotelian Mosaic
philosophy. Whereas I argued earlier in this essay that the biblical
orientation of a number of the Renaissance humanists was one of the
roots of the Mosaic cosmology of the early modern era, I would also
argue that this religious orientation was a necessary but not a sufficient
condition for the emergence of such an outlook in any individual
humanist’s works. Josef Ijsewijn has offered an ‘evolutionary explanation’,
asserting that Northern humanists tended to move from a stage of
pagan, classical humanism to, when older, a more religious, Christian
frame of mind.21 I disagree, however, with Ijsewijn’s dichotomy
between a ‘humanist’ and ‘Christian’ frame of mind and such a
mechanical explanation for the differences between Valerius’s two
works strikes me as unsatisfying. Perhaps the answer lies in his close
association with other intellectuals of his region, such as the well-
known astronomical father and son Gemma (1508–55) and Cornelius
Frisius (1535–77) and the famous Catholic exegete William Damasus
Lindanus (1525–88), bishop of Ruremonde and Ghent.22

Lest we think that Valerius was a cosmological radical tout court or
that his positions had anything to do with the Copernican cosmology,
it would profit us to examine his position vis-à-vis Copernicanism more
carefully. Although Valerius was a novel thinker concerning the ele-
mental, corruptible nature of the heavens, he was not a proponent of
heliocentrism. He never mentioned Copernicus by name and, partly on
the basis of biblical passages (Ecclesiastes 1:4–5), he affirmed the cen-
trality and immobility of the earth against unnamed thinkers who had
asserted the immobility of the heavens and the mobility of the earth.
Indeed, Valerius went so far as to say that the opinion that heaven is
motionless and the earth moves is so false as not to need any refutation.
He is, consequently, a good example of a thinker whose sacred philo-
sophy could be both radical and traditional.23

Further evidence to support the thesis that a sacred philosophy could
be both radical and traditional comes from the case of the Jesuit 
theologian and cardinal Robert Bellarmine (1542–1621). On biblical
and theological grounds, Bellarmine broke away from the traditional 
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cosmology in the early 1570s, as is demonstrated by his theological lec-
tures on Thomas Aquinas’s Summa theologica delivered at the University
of Louvain between 1570–72. In these lectures, Bellarmine, combining
philosophical, biblical and patristic arguments (Basil, Ambrose, John
Chrysostom, John Damascene, Gregory the Great), chastised the great
medieval theologian and other scholastics for their favourable stance 
on such matters as the multiplicity of the heavens, the existence of the
perfect aether, the incorruptibility of the heavens and the existence 
of heavenly spheres to which the stars and planets are attached. In sub-
stance, Bellarmine, early in his career, had come to favour, largely on
biblical grounds, a view of the universe which was distinctively anti-
Aristotelian. He had constructed his own sacred philosophy of the 
cosmos.24 Bellarmine remained loyal to his sacred philosophy for 
the rest of his life, as is evident from his personal approval in 1618 of
Prince Federico Cesi’s work, De caeli unitate, which defended the theses
of heavenly fluidity and corruptibility.25

Although opposed by some, Bellarmine’s ideas and methods of rea-
soning spread throughout the Society of Jesus, strengthened as they
were by the discoveries of astronomers such as Tycho Brahe and Galileo.
The probability of the fluidity and corruptibility of the heavens was
defended in Italian Jesuit colleges by the 1620s on theological grounds.
By 1650, the rules of the Jesuit Order did not prohibit assertion of these
propositions, as opposed to the prohibited theses of the moving earth
and central sun. The fluid, corruptible heaven appears openly in the
Almagestum novum of 1651, in which the Jesuit astronomer Giovanni
Riccioli (1598–1671) argued for these theses as more consonant with
scripture and the Church Fathers.26

On the subject of Copernicanism, however, the devotion to the Bible
and to a new specifically Catholic literal reading of certain of its passages
could very well produce a remarkably traditional cosmology. As I have
argued elsewhere, changing patterns of Catholic exegesis and the grow-
ing popularity of the theory that God directly dictated the words of the
Bible had this very effect. Indeed, Bellarmine was remarkably anti-
Aristotelian due to his devotion to the literal words of the Bible. The
very same approach to the Bible caused Bellarmine to be a critic of
Copernicanism. By extension, this approach explains Valerius’s unyield-
ing position on the motion of the earth as well.27

More to the point, considering the radical cosmological theses
defended by Valerius and Bellarmine, was the use of biblical passages to
deny such theses and to support their opposites, most notably on the
issues of the hardness of the heavenly spheres and the immutability of
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the celestial realm. The classic biblical passage in support of the cosmo-
logical tenet of hard heavenly spheres was Job 37:18. This passage in the
Latin text of the Bible lent itself to an exegesis supporting hard celestial
spheres and read as follows: ‘Tu forsitan cum eo fabricatus es caelos, qui
solidissimi quasi aere fusi sunt’ (Thou perhaps hast made the heavens
with him, which are most strong, as if they were of molten brass).
Neglected by many in the Middle Ages, this passage was often cited by
Catholic theologians and natural philosophers in the early modern
period to uphold the concept of hard celestial spheres.28

The citation of Job to uphold the hardness of the heavenly spheres
can be found in Francisco Valles’s De iis quae physicae in libris scripta sunt,
sive de sacra philosophia (1587). In the learned judgment of Víctor
Navarro Brotóns, Valles (1524–92) was ‘probably the most important
figure of Spanish medicine in this period’, as well as being an important
philosophical author of the second half of the sixteenth century. He was
also no stranger to the humanistic movement of the Renaissance and was
the author of a number of translations of Hippocratic works and com-
mentaries on the writings of Galen and Aristotle.29

Valles’s De sacra philosophia was structured as quotations from the
Bible with lengthy commentaries on these passages, intended to present
a full picture of the physical universe. In this lengthy tome, Valles denied
that heaven might be in any way similar to the earth. In chapter one,
when treating of the creation of the firmament on the second day,
Valles contended that the utterances of some of the Church Fathers
about an elemental heaven and of heavenly water and heavenly fire,
must not be taken literally. These heavenly elements cannot in any 
way be like mutable earthly fire and water, for change is denied to the
heavens. Such arguments reappeared in chapter sixty-two, when Valles
explicated the mysteries of the opening verses of Ecclesiastes.30 In chapter
fifty-one, Valles also defended the hardness of the celestial spheres
based on Job 37:18.31 The great Tycho Brahe used Valles as an authority
on the hardness of the celestial spheres before later abandoning the
belief.32 Thus, in contrast to his co-religionist Valerius, Valles appears to
have considered it his Catholic mission to uphold and not to destroy
the Aristotelian vision of the cosmos.

It is time to return to our starting point. If one of the major aspects of
the Copernican Revolution was the reinterpretation of the traditional
celestial/terrestrial dichotomy, then it must be granted that biblical and
patristic authorities played a role in this reinterpretation. Such an
emphasis on these religious authorities was, to some degree, due to the
nature of Renaissance humanism, a movement that spread far and wide
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throughout Europe. However, as the cases of Valerius, Bellarmine and
Valles all demonstrate, this turning towards a sacred philosophy or
Mosaic cosmology could be a double-edged sword. 
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Part 3 Exegesis and Science 
in Early Modern Culture



11
The Fortunes of Babel: Technology,
History, and Genesis 11:1–9
Jonathan Sawday

The familiar story of the thwarted construction and subsequent aban-
donment of the Tower of Babel is told in Genesis 11:1–9. The narrative
begins with an idea of unity, but ends in confusion, failure, and dispersal:

And the whole earth was of one language, and of one speech. And it
came to pass, as they journeyed from the east, that they found a
plain in the land of Shinar; and they dwelt there. And they said one
to another, Go to, let us make brick, and burn them thoroughly. And
they had brick for stone, and slime had they for mortar. And they
said, Go to, let us build us a city and a tower, whose top may reach
unto heaven; and let us make us a name, lest we be scattered abroad
upon the face of the whole earth. And the Lord came down to see the
city and the tower, which the children of men builded. And the Lord
said, Behold, the people is one, and they have all one language; and
this they begin to do: and now nothing will be restrained from them,
which they have imagined to do. Go to, let us go down, and there
confound their language, that they may not understand one
another’s speech. So the lord scattered them abroad from thence
upon the face of all the earth: and they left off to build the city.
Therefore is the name of it is called Babel; because the Lord did there
confound the language of all the earth: and from thence did the Lord
scatter them abroad upon the face of all the earth (Genesis 11:1–9).1

In his exploration of the role played by the Bible in the emergence 
of modern science, Peter Harrison identifies this story as one of three
‘successive setbacks’ (the others being the Fall and the Flood), which, to
seventeenth-century natural philosophers, signalled the loss of ‘natural
knowledge of the world and its operations’.2 The Babel story was 
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(to quote Harrison) ‘the final great calamity to befall the human race’ in
that, via the confusion of tongues, ‘the linguistic link to the patriarchs
was severed, and the wisdom of the first ages lost forever’.3 Hence, those
seemingly fantastic attempts, on the part of the savants and illuminati of
European learned societies in the seventeenth century and later, to set
about a reform of all language in a belated and futile attempt to recover
some of the properties of that original, lost, Adamic language by which
the world was once (so it was held) organised by the creative deity. ‘In
the age after the Flood’, wrote Francis Bacon in The Advancement of
Learning (1605), ‘the first great judgment of God upon the ambition of
man was the confusion of tongues, whereby the open trade and inter-
course of learning and knowledge was chiefly imbarred.’4

This belief would prompt Bishop John Wilkins, in his An Essay
Towards a Real Character, and A Philosophical Language (1668) to attempt
to make good what he termed ‘the curse of the Confusion’ by the inven-
tion of an artificial language.5 Similarly obsessed with the artificial
restoration of the Adamic language, the Jesuit polymath Athanasius
Kircher published his last book, Turris Babel, in 1679. Turris Babel sought
to explain how language (and hence human nations and human cul-
ture) had become diversified since the catastrophe held to have taken
place on the plane of Shinar. Kircher’s imaginative reconstruction of
Babel, as Anthony Grafton puts it, ‘stone by stone and arch by arch’,
would result in the devising of his fantastic (literally) translation
machine, as though the appliance of technology could remedy the lin-
guistic catastrophe.6 Kircher’s ‘glottotactic ark’ was, he claimed, ‘good
for writing letters throughout the whole world … whatever you wish to
write, it returns to you in foreign tongues’.7 Exactly how this machine
worked was never, of course, explained.

The story of Babel as the point of the origin of human languages lin-
gered on well into the eighteenth century as a kind of Biblical sub-text
concealed within scientific endeavour. Carl Linnaeus, for example, in
the preface to his Species plantarum (1753), defended his botanical enter-
prise in terms with which Wilkins or Kircher would have been entirely
familiar. In order to understand the works of God, Linnaeus wrote, ‘It is
necessary to link together a single distinct concept and a distinct name,
for by neglecting this the abundance of objects would overwhelm us
and all exchange of information would cease through lack of a common
language.’8 As Sten Lindroth writes, ‘Adam sat in Paradise carrying out
the two highest functions of science: he observed the creatures and
named them with the aid of special signs, almost as though he had
Linnaeus’s writings to hand. Adam was the first Linnaean and Linnaeus,
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a second Adam.’9 As a myth of linguistic origin, Babel has continued to
exercise its special fascination as a starting point for various accounts of
language, even if modern commentators have rejected the story as a
plausible account of human linguistic diversity.10 ‘No civilisation but
has its version of Babel, its mythology of the primal scattering of lang-
uages’, writes George Steiner, tracing some of the ways in which what
he calls the ‘Adamic Vernacular’ – the primal Ur-Sprache – has been an
enduring object of pursuit from the cabalists of the seventeenth century
to the fables of Kafka and Borges in the twentieth.11

In what follows, however, I shall argue that the story of the construc-
tion (rather than the abandonment) of the Tower of Babel concealed a
less familiar counter-narrative for late medieval and Renaissance artists
and commentators. This story was concerned not so much with lin-
guistic confusion and dispersal as with the origins of human techno-
logy. Rather than being a pessimistic story of loss, Babel came to express
an altogether different set of aspirations: it was a story of technological
optimism, self-confidence, and communitarian endeavour which was
largely lost in the later seventeenth century when the more familiar nar-
rative of Babel as confusion and political tyranny became the predomi-
nant means of interpreting Genesis 11:1–9. 

Searching for Babel

The modern European fascination with Babel supposedly dates from
1616, when the Italian scholar, traveller and antiquarian, Pietro della
Valle, claimed to have identified the site of the Tower of Babel in the
course of his journeys in Mesopotamia.12 European travellers in the late
sixteenth century, however, believed that they had already discovered
the site of Babel long before Della Valle published his findings in the
1650s and 1660s. The second edition of Richard Hakluyt’s The Principal
Nauigations, Voyages, Traffiques and Discoueries of the English Nation
(1598–1600) contained three separate descriptions of the mythical
Tower, beginning with the Venetian Caesar Fredericke’s account (1563),
and the subsequent accounts of the English merchants, Ralph Fitch, who
thought he had found the Tower in the 1580s, and John Eldred, who also
claimed to have scrambled over the remnants of the legendary structure
in 1583.13 Indeed, in Eldred’s account, it was as if Babel had become a
familiar haunt:

In this place which we crossed ouer, stood the olde mighty city of
Babylon, many olde ruines wherof are easily to be seene by day-light,
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which I Iohn Eldred haue often beheld at my good leasure, hauing
made three voyages betweene the new city of Babylon and Aleppo
ouer this desert. Here also are yet standing the ruines of the olde
tower of Babel, which being vpon a plaine grou[n]d seemeth a farre
off very great, but the nerer you come to it, the lesser and lesser it
appeareth: sundry times I haue gone thither to see it, and found the
remnants yet standing aboue a quarter of a mile in compasse, and
almost as high as the stone-worke of Pauls steeple in London, but it
sheweth much bigger. The bricks remaining in this most ancient
monument be halfe a yard thicke, and three quarters of a yard long,
being dried in the Sunne onely, and betweene euery course of bricks
there lieth a course of mattes made of canes, which remaine sound
and not perished, as though they had beene layed within one yeere.14

Babel, in this account, is both immensely ancient and strangely new
(‘as though they had been layed within one yeere’), distant and fabu-
lous, and yet mundane and familiar (‘almost as high as the stone-worke
of Pauls steeple’). These early researches precipitated a flood of European
scholars to the region, each intent upon identifying this or that parti-
cular pile of ancient, crumbling, sun-baked bricks as the foundation of
the great Tower itself, though it was not until 1811 that what might be
termed an archaeological survey of the ruins was undertaken.15 What
animated their searches, of course, was language once more. Might it
have been possible that some remnant of that lost language might have
survived the catastrophe which had enveloped the Tower’s creators?
Perhaps some inscription-covered, baked clay tablet or brick might
reveal traces of the lost language of humanity? For Adam, as John
Wilkins speculated, would surely have developed the art of writing in
Paradise, which would have been handed down to his descendents, the
builders of Babel: 

’tis most generally agreed, that Adam, (though not immediately after
his creation, yet) in process of time, upon his experience of their
great necessity and usefulness, did first invent the ancient Hebrew
Character.16

Just as later generations would come to understand Egyptian hiero-
glyphs through the fortuitous survival and interpretation of the Rosetta
Stone in the period 1808–22, so, it was believed, the ancient Adamic
characters would, eventually, reveal themselves to these diligent proto-
archaeologists.17
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The belief that the written language of Adam might have survived the
catastrophe of confusion was fostered by the belief that the builders of
Babel were a technologically sophisticated community. For, as the
Biblical text made clear, their first actions on reaching what would
become the site of Babel was to fashion bricks: ‘Go to, let us make brick,
and burn them thoroughly. And they had brick for stone, and slime had
they for mortar.’ That Babel was built of crumbing brick, and not of
more durable stone, was significant for two reasons. First, and most
obviously, it made the task of the antiquarians and archaeologists all the
more difficult. But, more importantly for our purposes a brick-built
Babel became an important hinge upon which an alternative interpre-
tation of the Biblical text could turn. In fashioning their city and Tower
out of brick, the inhabitants of Babel emerged as not only the first tech-
nologists, but also as the first citizens. To fashion bricks was held to be
a far more communitarian undertaking than carving stone. In the story
of the fashioning of bricks the Babel myth came to preoccupy the lite-
rary imaginations of Europeans for over a thousand years. 

The history of Babel

Because we tend to understand the Babel narrative primarily as a story
about language, we neglect, or perhaps even ignore, the other myths of
origin encoded in the familiar text of Genesis 11. In fact, the biblical
text offers not one but three interrelated but distinct foundational
myths. One myth is the familiar story of the diversity of human speech.
The second (less remarked) element in the myth is to do with the diver-
sity of humankind itself – it offers an explanation of why (to paraphrase
a contemporary prehistorian) there are humans everywhere.18 The third
myth of origin is to do with the emergence of human technology or
technics, of which language and writing are secondary manifestations.
Linking all three myths are the ideas of diversity and diffusion. 

Babel did not, in Biblical terms, mark the beginning of technology.19

But Babel is the first account of the construction of a city to be found in
the Biblical text, which places significant emphasis on communal
endeavour, and hence the passage’s insistence on the third person
plural: ‘they journeyed … they found a plain … they said to one another’
(my emphasis). This sense of a common or joint purpose may be a par-
tial imposition by the text’s latter-day (English) translators, since the
decision to embark upon a road which would (in the passage of time)
lead to the microchip and the space shuttle, and which is given in the
text as ‘they said one to another, Go to, let us make brick’ (Genesis 11:3,
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my emphasis) is a rendition of a Hebrew phrase which may be trans-
lated, somewhat prosaically, as ‘a man said to his neighbour’.20 Here, of
course, is encoded one of the great puzzles of the origin of technology.
Does technological innovation begin with the work of one heroic,
Promethean, innovator – a James Watt, Victor Frankenstein, or a Bill
Gates? Or is it, rather, a socially diffused undertaking, spreading gradu-
ally through a community, the outcome of chance or even play rather
than necessity or heroic, innovative energy?21 Certainly, the 1611 AV
translators of the Bible anchored the origin of technology to the social
rather than to the individual, in that they saw technology as an 
offspring of a more fundamental human activity: the grouping together
of human beings in social organisations, out of which would emerge
cities. Thus, the story may be easily read as an account of the transition,
in human culture, from nomadic wandering (the era of the so-called
hunter-gatherers) to pastoralism, and hence to urban dwelling. 
In historical terms, this movement has been traced to the rise of ‘urban …
complexity’ in the ancient Near East (the ‘fertile crescent’) around 4000
BCE.22 And, earlier in Genesis, we have learned that the founder of Babel
or (to give this city its Greek name) Babylon is Nimrod, ‘the mighty
hunter before the Lord’ (Genesis 10:9), in whose person we can trace a
transition from nomadic life to urbanism. 

For earlier European interpreters, particularly for Augustine, Babel
represented much more than the advent of linguistic diversity. It was
also, paradoxically, a symbol of human accomplishment. In Augustine’s
account of the story we uncover a heroic (if flawed) narrative of human
technological endeavour. The city in the plain, Augustine observed in
the Civitas Dei, was a ‘marvellous construction’, which was ‘praised by
pagan historians’. For all that it was begun in ‘arrogant impiety’,
Augustine confessed himself to be intrigued at what ‘the empty pre-
sumption’ of man might have achieved, ‘no matter how vast the struc-
ture it contrived, whatever the height to which the building towered
into the sky in its challenge to God’. But then he hesitated before the
central theological puzzle which is revealed by the Babel story: ‘What
harm could be done to God by any spiritual exaltation or material ele-
vation, no matter how vast the structure soared?’23 Why, in other words,
was God so perversely threatened by the builders of Babel that he had
to devise such a disastrous futurity – linguistic confusion – for
humankind? Indeed, why endow the human creature with such titanic
abilities and desires, if they serve only to prompt such anxiety on the
part of the omnipotent creator? The conventional answer, of course, as
well as the theologically appropriate response (which Augustine duly
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rehearsed) was that Babel symbolised human pride, and was thus a mir-
ror of the earlier sin in the garden of Eden. But the kernel of the Babel
myth, which Augustine hints at but turns away from, is rooted in tech-
nology, or rather, in the divine fear of human technology. ‘Behold’, says
God in the words of Genesis 11, ‘the people is one, and they have all
one language; and this they begin to do: and now nothing will be
restrained from them, which they have imagined to do’. A technological
society is one that may have no need of divine assistance; it might,
rather, prefer to find its own collective destiny, rather than rely on the
whimsical and fickle nature of an omnipotent being. 

The Babel story was particularly fascinating to medieval artists and
commentators. Again and again, we find the story embellishing the walls
of medieval cathedrals and churches, particularly in twelfth-century
Italy. Imaginative realisations of Babel can be found, for example, in a
mosaic (c. 1180) in the Basilica di Santa Maria La Nuova at Monreale in
Sicily, or on the walls of San Marco in Venice, dating from the twelfth
century and forming part of a cycle of mosaics showing scenes from the
book of Genesis. In the thirteenth century, the story migrates into the
fabulous Bibles and Psalters produced in France, and by the fourteenth,
fifteenth, and sixteenth centuries the fable has become a standard fea-
ture of French, German, and Netherlandish illustrated devotional works
(see Figures 11.1 and 11.2). 

In these images, the artists concentrate on the busy activity of con-
struction, which is shown to be a sociable, industrious, communal activity.
It is as if the artists had posed a question exactly similar to that which had
worried Augustine: ‘What harm could be done to God by any spiritual
exaltation or material elevation, no matter how vast the structure
soared?’ Was not the Babel story a celebration of human technological
accomplishment? This may explain why the narrative of Genesis 11
seems to be so popular as a motif within medieval cathedrals. The story,
as it was represented visually, could function, as it were, in two directions
at the same time. While reminding the onlooker of the ‘arrogant impiety’
of the original builders of Babel, it also celebrated the technological
accomplishment of their Christian inheritors, whose vast structures were
reared in praise of God rather than in rivalry with the Almighty. 

That Babel, and with it Genesis 11, was indeed appropriated by medieval
and Renaissance construction workers is suggested by Dante’s curious rein-
terpretation of the narrative in the early fourteenth century. In the Paradisio,
Dante refers to ‘the unaccomplishable task’ (‘ovra inconsummabile’) of the
fabrication of the great Tower reaching into the heavens, and in the Inferno
he consigns its progenitor, Nimrod, to one of the lowest stations in hell, 
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a symbol of pride, doomed to gabble unintelligibly for all eternity.24 That,
however, was not quite how Dante first interpreted the Babel story. Like
Augustine, Dante too, found something perversely commendable in this
great, but flawed, undertaking. Some years before he began work on 
the Commedia, he composed his unfinished Latin treatise on language, 
De vulgari eloquentia. As we might expect, the Babel myth loomed large in
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Figure 11.1 Add 35313 f.34 The building of the Tower of Babel, Bruges or Ghent,
c. 1500 (vellum), Netherlandish School (16th century). Courtesy of British
Library



his account of the origins and diversity of human languages. For Dante,
language and human technology were inseparable from one another, so
much so that he artfully embroidered the biblical story, weaving a fasci-
nating narrative of technology out of the story which he had found in
Genesis 11. ‘Incorrigible humanity’, he wrote ‘… led astray by the Giant
Nimrod, presumed in its heart to outdo in skill (‘arte’) not only nature but
the source of its own nature, who is God’. He continued:

Almost the whole of the human race had collaborated in this work
of evil. Some gave orders, some drew up designs; some built walls,
some measured them with plumb-lines, some smeared mortar on
them with trowels; some were intent on breaking stones, some on
carrying them by sea, some by land; and other groups still were
engaged in other activities – until they were all struck by a great blow
from heaven.25

Reading this evocation of the busy industry of a medieval building
site, it is difficult to resist the impression that Dante was describing a
scene that he had witnessed. 
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Figure 11.2 Cott Aug V fol.22 Building the Tower of Babel, miniature from 
‘Le Tresor des Histoires’ (vellum), French School (15th century). Courtesy of
British Library



And such was, of course, the case. Dante worked on De vulgari in the
early years of his exile, sometime between 1302 and 1305. Prior to that
date he was a citizen of Florence, a city which in the late 1290s was
embarking on a dramatic building boom.26 Among the monumental
structures transforming the Florentine skyline were the gigantic new
city walls, twenty feet high and five miles in circumference, finished in
1340 after fifty years of labour, together with the Palazzo Vecchio with
its three hundred foot high bell tower. The main church of Florence,
Santa Croce, was begun in 1294, the same year that work commenced
on the great cathedral of Santa Maria del Fiore, which was to remain
unfinished (like the Tower of Babel itself) for a further 140 years.27 The
cathedral, in particular, was a monument to Florentine aspiration but it
was also, in its incompleteness, a terrible warning. Designed explicitly
to express pride in the urban environment of the Florentine Republic,
the cathedral was all too easily in danger of becoming a symbol of
Florentine excess which had led the Republic to embark upon a massive
building project without having the means to see how, either finan-
cially or technologically, the work might be finished.28

All of this Dante seems to recall in his account of the construction of
the unfinished Tower and the subsequent exile of humanity from its
point of origin. But then, in recalling the ‘great blow from heaven’
which falls on the toiling inhabitants of Babel, Dante introduces his
radical re-reading of the Babel myth. For the outcome of the ‘great blow’
was not simply linguistic diversity, but technological and linguistic spe-
cialisation. Prior to the ‘great blow’, Dante observes: ‘Previously all of
them [the builders] had spoken one and the same language while car-
rying out their tasks’. But with God’s intervention: 

… they were forced to leave of their labours, never to return to the
same occupation, because they had been split up into groups speak-
ing different languages. Only among those who were engaged in a dif-
ferent activity did their languages remain unchanged; so, for instance,
there was one [language] for all the architects, one for all the carriers
of stones, one for all the stone-breakers, and so on for all the different
occupations. As many as were the types of work involved in the enter-
prise, so many were the languages by which the human race was frag-
mented; and the more skill required for the type of work, the more
rudimentary and barbaric the language they now spoke.29

In Dante’s interpretation of the story, it is the variety of work which
determines the variety of languages which come to be spoken, as opposed
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to the traditional view, that the number of languages into which the
Adamic language was fragmented (in John Wilkins’s words) ‘according to
the several Families of Noah, which were 70 or 72’.30 As the modern edi-
tor of the De vulgari observes: ‘… the idea that … a new language was
allotted to each of the different groups of workers who had been engaged
in its construction seems to be a twist of Dante’s own’.31

In Dante’s account of the Babel myth, the outcome is not so much
linguistic diversity and confusion as linguistic particularisation.
Particularisation is, of course, very different from confusion. It is a 
logical solution to the diversity of tasks which must be undertaken by a
technologically driven community. For the great Renaissance ency-
clopaedist, Polydore Vergil, who considered the Babel myth in his 
De inventionibus rerum (1499), the erection of a Tower was, likewise, an
entirely logical act: ‘After Noah’s flood’, Polydore wrote, ‘the young 
people erected the first Tower in the place later called Babylon because
they feared the return of the mighty waters and Nemroth [Nimrod]
urged them to it, as Josephus testifies, and the Tower was so tall that the
eye could hardly take it in.’32 There is no hint, here, of pride, or of des-
potism, and neither is the project of Babel designed to carve a name –
or posterity – for the people of the plain. Rather, it is a wise and prudent
technological investment against the arbitrary nature of both the world
and an irascible Divinity. And perhaps, too, it is significant that the con-
struction of Babel is the work of ‘young people’, as though Polydore was
expressing some form of potent optimism in the future.

Polydore’s text was an exercise in that specialised genre which would
come to be called ‘heurematography’ – the account of discoveries.
Catalogues of discoveries would become longer and ever-more complex
in late antiquity and the Middle Ages, embracing works by Pliny the
Elder, Hugh of St. Victor, and Godfrey of Viterbo.33 But Polydore’s work
was, arguably, the most influential of all. According to Brian Copenhaver,
it was ‘a foundational work of reference for early modern European read-
ers’, which would eventually appear in over 100 editions, and in eight
languages, with the first English translation appearing in 1546.34 As we
might expect in such a work, language is of primary importance. And, in
writing about the origin of language, the Babel myth (as we might equally
expect) is discussed in great detail. Polydore writes:

… one may rightly wonder how so much variety has grown up in
human speech, giving people as many tongues as the globe has
regions. It seemed to me that the origin of this state of affairs should
not be overlooked. When Nemroth, son of Ham, the son of Noah,
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undertook after the deluge to turn people who dreaded the power of
the waters away from the fear of God, he meant that they should rest
their hopes on their own strength, and he persuaded them to build
a tower … so lofty that the waters could not rise above it. Then, when
they were all madly involved in the work they had started, God
divided language, so that they could not understand one another
because their tongues were many and discordant …35

Any hint of ambiguity has gone. Nimrod emerges as an archetype of
heroic invention, persuading those around him to ‘rest their hopes on
their own strength’ and on their collective ingenuity. Above all, the
construction of the Tower of Babel is seen as a profoundly rational act,
rather than (as in Augustine or in Dante’s version in the Commedia)
being seen as an act of impiety. The Tower is not built to reach heaven,
or to challenge the omnipotence of God, and neither is it a manifesta-
tion of human pride. Rather, it is a technological investment in the
future, building on the experience of the diluvian past.

Reconstructing Babel

This late fifteenth-century re-interpretation of the Babel myth signals, 
I think, an important shift in the way in which, in the early modern
period, people had begun to think about their own technologies. 
It reveals a mode of thinking in which innovation becomes a source of
individual and collective pride. Late sixteenth- and earlier seventeenth-
century artists, particularly northern European artists, were to become
fascinated with the representation of Babel, resulting, briefly, in a recog-
nisable artistic ‘School of Babel’. Deploying all manner of imaginative
machines in their images – cranes, hoists, wheels, gigantic pulley sys-
tems – these artistic recreations of the construction of Nimrod’s great
Tower expressed a dynamic story of human craft or skill, informed by a
sense of optimism. In artistic, if not theological terms, Babel was imagi-
ned as a form of utopia. Certainly, artists who turned to this theme
seemed to have rejected (or simply ignored) the Augustinian view 
of Babel. Rather, in the works of these artists, Babel was to become a 
fantasy celebration of human ingenuity. The two images of the Tower 
created by Pieter Breughel the Elder (1525–69) of 1563 are well known.
But perhaps less well known is the sheer multiplicity of such images
produced in northern Europe in the late sixteenth and seventeenth 
centuries by (among others) Hans Holbein the Younger (1497–1543),
Hendrick van Cleve III (1525–89), Marten van Valckenborch (1535–1612),
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Lucas van Valckenborch (c. 1535–97), Pieter Balten (1525–98), Abel
Grimmer (1570–1619), Pieter Breughel the Younger (c. 1564–1638),
Abraham Sauer (1543–93), Mathieu Merian (1593–1650), and Tobias
Verhaecht, (1561–1631) (See Figures 11.3–11.6).

In these images, the Tower of Babel appears not as a terrible warning
to humanity, but as an expression of a better, more organised, more
accomplished world. In fact, to these northern European artists, the
construction of the great edifice was a far more compelling subject than
its destruction.36 For all that Protestant artists were, perhaps, acutely
sensitive to the problem of linguistic confusion (the first polyglot Bible
had been published in Antwerp in 1566), they chose to depict the
moment before the Tower was abandoned amidst the confusion of
tongues. Babel thus appears as a monument to human industry and
innovation. It has become, indeed, an allegory of progress, rather than
catastrophic regression. Often shown festooned with machines 
and devices of all kinds, the Tower is the focus of a hive of industrial
activity.37 This is by no means a fable of confusion, but an optimistic
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Figure 11.3 The building of the Tower of Babel (panel), Hendrick van Cleve 
(c. 1525–89). Reproduced courtesy of Phillips, The International Fine Art
Auctioneers, UK, © Bonhams, London, UK/The Bridgeman Art Library



narrative of the technological arts by which humankind, in some meas-
ure, is able to recover the ground lost in the primal Fall from grace in
Eden. Babel, for these artists, has become a conflation of past, present,
and future: a biblical prototype of their own emerging world of labour,
industry, and manufacture.

We can understand these predominantly northern and Protestant visual
recreations of humans labouring at the construction of Babel as reflecting
the beginnings of that emphasis on labour and self-improvement that
would become such a feature of Protestant culture in the seventeenth
and eighteenth centuries, encompassed in the very word ‘industry’. In
the seventeenth century, ‘industry’ would become associated with the
godly business of self-renewal and self-improvement, of the kind which
R. H. Tawney, long ago, associated with the rise of industrial capitalism.38

Industry and industriousness, then, denoted a zealous purposefulness,
a single-minded pursuit of gain sanctioned by a pious awareness of
God’s continual presence within human affairs, of which worldly
success could be understood as a sign of impending grace. 

204 The Fortunes of Babel

Figure 11.4 The Building of the Tower of Babel, 1595 (oil on panel) Marten van
Valckenborch (1535–1612). Reproduced courtesy of Gemaeldegalerie Alte
Meister, Dresden, Germany, © Staatliche Kunstsammlungen Dresden, The
Bridgeman Art Library



The early modern Babel

But industry, and hence Babel, was to take on new resonances in the
later seventeenth century. In northern European art of the earlier
period, only very rarely, as in the case of the strange hallucinatory
images of Hieronymus Bosch (c. 1450–1516), whose Triptych of the
Haywain (c. 1500–1505) represents Hell by a gigantic half-finished
Tower, a memory of Babel, are we reminded of the more familiar narra-
tive of Babel as catastrophe. But for the poets, however, it was a differ-
ent matter, and Babel told a very different story. The sense of Babel as 
a negative prototype of industrialisation, working in opposition to God
or to nature, was to inhabit literary texts produced in northern Europe
in the seventeenth century, particularly in the case of the two most
famous Protestant interpreters of Genesis 11: Du Bartas (as the text was
translated by Joshua Sylvester) and John Milton. In these two important
poetic visions of Babel, technology and Babel came to be linked
together in a vision of a larger, political and (modern as it may sound)
environmental catastrophe. 
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Figure 11.5 The Tower of Babel, 1594 (oil on panel), Lucas van Valckenborch 
(c. 1535–97). Reproduced courtesy of Louvre, Paris, France, Lauros/Giraudon/
The Bridgeman Art Library



So, for Sylvester, whose translation of Du Bartas’s La Semaine between
1605 and 1608 was to resonate in English poetry down to (and beyond)
Milton’s Paradise Lost (1667), Babel was a story of technology gone mad.
Charged with longing to see their Tower completed, the inhabitants of
Babel, in Sylvester’s version of Du Bartas, wreak havoc on the environ-
ment around them: 

Some fall to felling with a thousand stroakes,
Adventurous Alders, Ashes, long-liv’d oakes,
Degrading forests, that the sunne might view
Fieldes that before his bright rayes never knew.39

In the sixteenth century, the term ‘degradation’ had a precise heraldic
and ecclesiastical meaning. One could ‘degrade’ only people from their
positions of honour in the military or ecclesiastical hierarchy as a form
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Figure 11.6 The Tower of Babel (oil on canvas), Tobias Verhaecht (1561–1631)
Reproduced courtesy of © Norwich Castle Museum and Art Gallery, The Bridgeman
Art Library



of punishment; not until the early nineteenth century (according to the
OED) does the term become attached to the natural world. Sylvester’s
commercial background (in the 1590s he described himself as a
‘Merchant Adventurer’) perhaps made him more alert than most to the
travellers’ tales recounting the modern discovery of the ruins of Babel,
such as those to be found in Hakluyt’s Principall Navigations.40 But
Sylvester’s version of Genesis 11 signals the emergence of a new image
of Babel. The destruction continues:

Heere, for hard Ciment, heap they night and day
The gummie slime of chalkie waters gray:
There, busie kil-men plie their occupations
For bricke and tile: there, for their firme foundations
They dig to hell; and damned ghosts againe 
(Past hope) behold the sunn’s bright glorious waine.
Their hammers noyse, through heaven rebounding brim,
Affrights the fish that in faire Tygris swimme.41

Sylvester’s vision of Babel as a technological dystopia is strikingly at
variance with the tradition of interpreting the building of the great
Tower as an example of communitarianism. Babel had become a story
not merely of the ‘conquest’ of the natural world with the aid of tech-
nological innovation, but of its catastrophic destruction. 

In England in the seventeenth century, and following the example of
Sylvester’s version of Du Bartas, Babel was to re-emerge as a peculiarly
Protestant edifice. Appealing to the founding myth of division and
confusion to be found in Genesis 11, Puritan propagandists and pam-
phleteers appropriated the story of Nimrod and his incomplete Tower
as a parable for their times. Babel was implicitly or explicitly compared,
negatively, to the revolutionary prospect of creating a New Jerusalem,
or else it became simply a synonym for Rome and Roman
Catholicism.42 But it was in John Milton’s poetry that Babel (and with
it a further twist to the reinterpretation of Genesis 11) emerged in its
definitive modern form. 

Milton’s re-telling of the Babel narrative at the close of Paradise Lost
echoes (as we might expect) what he had found in Du Bartas. The
founder of Babel, the hunter-gatherer turned technologist, Nimrod, has
become a human equivalent to the fallen angels, who, in the opening
scenes of the poem, raid their infernal environment for the technolog-
ical means to create their dystopic residence, Pandaemonium. In those
passages describing Mammon’s industrial activity in leading the bands
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of fallen angels to construct their new home, Babel is evoked as a (false)
foundation myth of technology:

And here let those
Who boast in mortal things, and wondering tell
Of Babel and the works of Memphian kings
Learn how their greatest monuments of fame,
And strength and art are easily outdone 
By spirits reprobate ... (PL, 1.692–97)43

For Milton, Babel was understood as a monument (albeit a vanished
one) of ‘fame, and strength and art’, which (in one of those reversions
of chronology which are characteristic of Paradise Lost) has become the
fictional precursor of Pandaemonium, as though the fallen angels are
struggling to outdo the merely human architects of the later structure.
The point is that infernal technology is far more efficient than anything
that can be deployed by human beings. So, Milton’s fallen angels labour
on their prototype of Babel in ways that seem to foreshadow a revolu-
tion in industrial processes more usually associated with Clydeside in
the late nineteenth, or Detroit in the twentieth centuries. Anticipating
Adam Smith (let alone Karl Marx) by one hundred years, Hell is organ-
ised according to principles which would later become known as ‘the
division of labour’:

Nigh on the plain in many cells prepared,
That underneath had veins of liquid fire
Sluiced from the lake, a second multitude
With wondrous art founded the massy ore
Severing each kind, and scummed the bullion dross:
A third as soon had formed within the ground
A various mould, and from the boiling cells
By strange conveyance filled each hollow nook,
As in an organ from one blast of wind
To many a row of pipes the sound-board breathes.
Anon out of the earth a fabric huge
Rose like an exhalation … (PL 1.700–711)

As though placing the whole poem in parentheses, Babel makes its
reappearance at the close of Milton’s text, in the lesson in future human
history which is given to the fallen Adam by the angel Michael. Now
those elements in the story hinted at in the visual world of northern
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European artists of the later sixteenth and seventeenth centuries are
given full rein, but they are turned from an evocation of utopia into an
image of dystopia. Babel lies (for Adam, though not for the reader) in
the future and it has become a bleak story of political despotism, inter-
laced (once more) with a prophetic account of industrialisation:

… till one shall rise
Of proud ambitious heart, who not content
With fair equality, fraternal state,
Will arrogate dominion undeserved
Over his brethren, and quite dispossess
Concord and law of nature from the earth …
He with a crew, whom like ambition joins
With him or under him to tyrannize,
Marching from Eden towards the west, shall find
The plain, wherein a black bituminous gurge
Boils out from under ground, the mouth of hell;
Of brick, and of that stuff they cast to build
A city and tower, whose top may reach to heaven;
And get themselves a name … (PL, 12.24–25)

Drawing on the classical accounts of bubbling wells of bitumen, to be
found in Strabo’s Geography, Plutarch’s Life of Alexander and Pliny’s
Natural History, Milton’s despotic builders embark upon their vainglori-
ous project.44 Babel symbolised not just linguistic confusion, but some-
thing far worse: political and industrial tyranny. Technology, or, to give
the term its Renaissance flavour, ‘invention’, has become expressive of
the Fall and with it the collapse of a divinely ordered, harmonious uni-
verse.

In Paradise Lost, the punishment of the architects of Babel was to
result in laughter: the scornful, mocking laughter of God and the
angels who look down from heaven ‘to see the hubbub strange/And
hear the din’ of human confusion (PL, 12.60–61) which God himself,
of course, has created. Clearly, Milton was attracted to this particular
image. In The Readie and Easie Way to Establish a Free Commonwealth
(1660), he had drawn on exactly the same image, culled from the story
of Genesis 11, evoking ‘the common laughter of Europ’, to mock the
pretensions of the English people who had set out to construct ‘this
goodly tower of a common-wealth which the English boasted they
would build … but fell into a worse confusion, not of tongues, but of
factions, then those at the tower of Babel’.45 Technology, meanwhile,
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has metamorphosed into something redolent of human misery. In
Sylvester’s Du Bartas, just as in Milton’s poem, it is as if we can see the
outline of Blake’s satanic mills emerging, just as the competing factory
chimneys of Coketown would be compared to multiple Towers of Babel
in Charles Dickens’s Hard Times (1854). It is with Milton that Babel
finally embarked on its new career as a symbol of technology working
in despite of God or humanity.

Conclusion: The modern Babel

That, however, is by no means the end of the history of Genesis 11. In
the twentieth century, as George Steiner reminds us, the narrative
would become a trope by which any labyrinthine structure of enormous
complexity could be explored. At the same time, Babel would become a
synonym for any vast project, whether architectural, cultural, or political,
threatened by incompletion. In this respect, latter-day interpretations of
Babel echo those of the eighteenth and nineteenth centuries, which had
expressed the familiar and fabulous narrative of linguistic confusion
that would, in turn, be overthrown by new accounts of the origin of lan-
guage. Interpreting Genesis 11 in the light of Chomskian linguistics and
the idea of a ‘universal grammar’, for example, Steven Pinker has sug-
gested that ‘God did not have to do much to confound the language of
Noah’s descendants’ if it was the case that there was ‘a single plan just
beneath the surface of the world’s languages’.46

But for all that the myth of Babel would appear to have been super-
seded by the new sciences of linguistics and archaeology, the story has
re-appeared, again and again, over the past one hundred years, in novels,
films, and, most recently, in the new media of computer games.47

Babel, or rather Genesis 11, has entered the lexicon of modern politics,
science, and technology. Its seductive hold on the imagination seems
as strong as it ever was in the Middle Ages or the Renaissance.
Beginning as a series of interlocking myths of human diversity, human
language, and human technology, the fable of the great Tower in
Genesis 11 has become a strangely permeable account of the past, the
present, and the future. What has been forgotten, however, is the
counter-narrative, which appealed, as we have seen, to medieval and
Renaissance commentators, as well as to those artists of the ‘School of
Babel’ who flourished in the late sixteenth and seventeenth centuries:
that there was, indeed, something perversely commendable about
Nimrod’s Tower.
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12
Duckweed and the Word of God:
Seminal Principles and Creation in
Thomas Browne
Kevin Killeen

Thomas Browne, gazing for three to four hours into a glass of rain water,
believed he had discerned the moment when life begins, when the semi-
nality latent in the earth and water makes the surprising leap into being.
Replying to Henry Power, author of Experimental Philosophy in Three Books,
Microscopical, Mercurial, Magnetical (1664), in an exchange on the genesis
of plants and the ‘plastic principle’ of growth, Browne reported that
closely observed plants, ‘although the observation be hard’, would reveal
‘the emergency of the first vegetable Atome’ of duckweed, the very action
of spontaneous production in an almost miraculous glimpse of creation:

wherein the leaves & roote will suddenly appeare where you sus-
pected nothing before. And if the water bee never soe narrowlie
wached, yet if you can perceave any alteration of Atome as bigge as a
needles poynt, within 3 or 4 howers, the plant will bee discoverable.1

Such an ‘experiment’ represents a convergence of empirical, metaphysical
and, this essay will show, scriptural concerns. It is one of a number of
experiments reported in Browne’s notebooks and published writings
attempting to determine this moment of coming into being, when the
dormant ‘seminality’ sprouts. However, what is at stake in his observa-
tions of plant formation is not, primarily, a budding empirical or
Baconian sensibility. Browne’s compendium of error, Pseudodoxia
Epidemica (1646), has been described as ‘the wicked twin of Bacon’s list
of worthy objects of scientific pursuits’, and it is wayward in both its
objects of study and its disciplinary mayhem.2 Pseudodoxia is a sprawl-
ing ragbag of a text, with an encyclopaedic and omnivorous scope. 
It ranges from mineralogy, magnetism and natural history to a medley
of scriptural, historical, geographical, pictorial and medical errors. It
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stands, indeed, as a testament to the disciplinary complexity of the era.
Browne (1605–82) was a physician in Norwich and came to scientific
fame after the publication of Pseudodoxia. He has been linked in various
ways to the Royal Society and other networks of contemporary scientific
thought, though he is impressively resistant to categorisation.3

Throughout his extensive engagement with natural philosophy and
natural history, Browne presumes a reciprocity of scientific and scriptural
truth, as compatible and as mutually reinforcing discourses. In his com-
pendious treatment of the properties of magnets, ‘Of the Loadstone’, for
example, he discusses the ‘Magnetical virtue we conceive to be in the
Globe of the earth’, reporting and conducting an array of experiments
(with reference to figures as diverse as René Descartes, Mark Ridley,
William Gilbert, Athanasius Kircher and Jan Baptista van Helmont), and
he speculates that terrestrial magnetic phenomena may underlie the
words of Job 38, which he quotes and goes on to explicate: 

Hee stretcheth forth the North upon the empty place and hangeth
the earth upon nothing. And this is the most probable answer unto
that great question whereupon are the foundations of the earth fas-
tened, or who laid the corner stone thereof? Had they been
acquainted with this principle, Anaxagoras, Socrates and Democritus
had better made out the ground of this stability.4

Magnetism, it seems, can act as a tool for exegesis of the Bible. God’s
word from the whirlwind, that crucible of unanswerable metaphysical
questions, which might seem to most modern exegetes to be God’s ulti-
mate refusal to reply or to explain Job’s misery, becomes for Browne a set
of questions which the conjunction of scripture and science can go a
good way towards answering. Browne is by no means the first to wander
dangerously close to Bacon’s warnings against constructing ‘a natural
philosophy on the first chapter of Genesis and the book of Job’ – and if
he does not go quite that far, he nevertheless views scripture as weighty
evidence in his professed battle against error.5 The benighted ancients, in
contrast (represented by Anaxagoras, Socrates and Democritus), were
fundamentally handicapped in their natural philosophy, lacking the
scriptures as a source of both scientific and religious truth.  

Browne’s extensive attention to seminality, a subject that pervades his
writing, is likewise based firmly in scripture, engaging with the
Augustinian account of seminal principles implanted in the world, even
while it pays attention to quotidian natural history. His duckweed
observations are in some ways incomprehensible experiments in so far
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as the ‘seminal principles’ he is seeking are not material things – they
are not seeds and their workings are to be rigorously distinguished from
mechanical action. They are, rather, the principles of God’s continuing
action in the world, and the activation of these seminal principles contains
within it what Browne terms a ‘glimmering light and crepuscular glance’
of creation, of coming into being from nothing.6 The action of seeds, both
the visible and invisible variety, are imbued with a privileged significance
in that they represent a recapitulation of the work of the six days:

… to behold it were a spectacle almost worth ones being, a sight
beyond all, except that man had been created first, and might have
seen the shew of five days after.7

Browne moves repeatedly and with disconcerting ease between the 
language of experiment and that of hexameron and exegesis to explain the
nature of God’s continuing action in the world. The ‘crepuscular glance’ of
creation afforded to us in Browne’s experiments is a topic evoked crypti-
cally and famously in Religio Medici (1643), where Browne tells us that 

In the seed of a Plant, to the eyes of God and to the understanding
of man, there exists, though in an invisible way, the perfect leaves,
flowers and fruit thereof; (for things that are in posse to the sense are
actually existent to the understanding).8

This is a statement of studied ambiguities, with its seed perched between
existence and idea, continuing in a state of potentiality, until it is released
into life. The seed of a plant is, clearly, a material thing, but the seed also
has long years of pre-existence, during which it is maintained by God in
a state of potentiality. For all the metaphysics (we might say obscurity) of
this, theories of seminality were not only, or even primarily, metaphysical
or ontological notions. They exist also as exegetical ideas, to iron out
potential inconsistencies in the biblical creation accounts. 

The most striking aspect of Browne’s deployment of seminality is its
casual ubiquity – the seminal principles occur everywhere, weaving
through an array of material, often without elaboration, testament to
the wide-ranging function to which they were put. Seminality serves as
an adaptable explanatory tool, to which a bewildering range of issues in
natural philosophy can be referred; Pseudodoxia uses seminal principles
to discuss topics as diverse as spontaneous generation, the nature of
mineral existence, putrification and plant growth, birth theory, her-
maphroditism and monster theory. 
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In his chapter, ‘Of Crystall’, Browne explores the error ‘that crystal is
nothing else, but Ice or Snow concreted, and by duration of time, con-
gealed beyond liquation’.9 The correction of this error is a question of
the nature and cause of alteration in matter. Why do stones, metals, salts
and minerals ‘grow’ or emerge in a certain fashion? Browne determines
two distinct causes of change in the formation of a mineral, being either
external or internal. Some may be dependent upon the space and con-
ditions they are formed in, so ‘Ice receiveth its figure according unto the
surface wherein it concreteth’, while others, like crystal, emerge ‘from a
seminall root, and formative principle of its owne’. He explains that crys-
tal ‘is not immediately concreted by the efficacy of cold, but rather by a
Minerall spirit and lapidificall prinicple of its own’.10 It is the nature of
this ‘lapidificall prinicple’ that governs the chapter, which becomes a
compendium of state changes and a detailed consideration of the ‘plastic
principle’ inherent in minerals, their predisposition to form in certain
ways. Browne’s description of this plastic process is utterly seductive, if
somewhat opaque. He explains:

Having thus declared what Chrystall is not, it may afford some satis-
faction to manifest what it is. [Crystal is] made of a lentous percola-
tion of earth, drawne from the most pure and limpid juyce thereof …
wrought by the hand of its concretive spirit, the seeds of petrification
and Gorgon of itself.11

There is a somewhat circular argument here: the juices are percolated
and then solidified by its ‘concretive spirit’, which means no more than
the ‘force which makes it solid’. But Browne hints at a vitalistic element
to its production. The living seed turns into stone at the ‘Gorgon of
itself’.12 The crystal, it seems, frightens itself into shape. Browne vacil-
lates over the nature of this animation – the ‘seeds’ that produce the
crystal are only quasi-corporeal; they are more properly ‘principles’ than
‘seeds’, though the borderline is somewhat fuzzy. Moreover, until they
activate the transformation of the stone, they exist in a state of poten-
tiality – a kind of early modern Schrödinger’s Cat. The extent to which
the seeds are alive is the subject of some careful hedging: 

although not in a distinct and indisputable way of vivency …
although they attaine not the indubitable requisites of Animation,
yet have they a neere affinity thereto.13

The seeds are not exactly alive, but have an ‘affinity thereto’. 
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Such equivocation arises from a fundamental uncertainty as to where
gems fit in the scheme of the six days. The nature of minerals is a standard
patristic conundrum, in that no description is given in Genesis of the
creation of minerals. Should it be subsumed in the making of the earth, or
should it be classed within the creation of living things?14 For Browne, the
missing minerals are to be explained by reference to the liminal principle
of seminality. He argues, moreover, that studies of the mineral world and
the principles of geology are intrinsically faulty, if they do not consider the
Mosaic creation and the reason for the omission. He says:

I feare we commonly consider subterranities, not in contemplations
sufficiently respective unto the creation. For though Moses have left
no mention of minerals … [this is because they] are determined by
seminalities, that is created and defined seeds committed unto the
earth from the beginning.15

In this, Browne is closely echoing the arguments of Augustine in The
Literal Meaning of Genesis, a text which lies centrally in the Renaissance
understanding of exegetical procedure and literal hermeneutics, and
which, moreover, is at the heart of any discussion of seminal principles
in the early modern era.16 Augustine (AD 354–430) variously makes use
of terms rationes seminales (10.20.35), causales rationes (6.14.25), quasi
semina futurorum (6.11.18), rationes primordiales (6.11.19) and primordia
causarum (6.10.17).17 His extensive use and vocabulary of ‘seminal
causes’ functions to explain a variety of troublesome biblical texts and
Augustine is adept at locating and documenting the difficulties of
Genesis, the potential contradictions in the order of creation, that for
instance, God is said to have made all the grass of the field before it
sprang forth. What, Augustine asks, happened in between time?
Moreover, one of the underlying contradictions between scripture and
any natural philosophy derived from it is that in Ecclesiasticus, God is
said to have created all things simultaneously, a statement which
Augustine attempts to reconcile with the six-day creation, while insist-
ing he is preserving the literal meaning of the text. ‘In this narrative of
creation, the Holy Scripture has said of the Creator that He completed
His works in six days; and elsewhere, without contradicting this, it has
been written of the same Creator that He created all things together.’18 The
explanation centres around the ‘rationes seminales’, the ‘causal reasons’
as opposed to the ‘eternal reasons’, which account for change and growth
in the world. These ‘primordial seeds’ came into being in the single
instant of creation, at the primordial ‘Word’, and they were implanted
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with a potential and what Augustine terms ‘foreknowledge’ of their use.
The seeds were then dilated over the course of the six days when the
chaos was distinguished into matter, and moreover the earth was left
pregnant with future seeds. So there were:

… two moments of creation: one in the original creation when God
made all creatures before resting from all His works on the seventh
day, and the other in the administration of creature by which He
works even now.19

Perhaps three moments in all: first, the original creation, second, the six
days and finally, the ongoing acts of production, which Browne locates
in the emergence of duckweed, although these are not strictly ‘creation’,
but the mere mechanical bringing forth of already-created ideas.
Sprouting and growth are the unfolding of being from seeds implanted
in the earth: ‘not in the dimensions of bodily mass but as a force and
causal power’.20 This latter is an important distinction, in its straddling
of the physical and the causal. Only the causal was created – the poten-
tial but not the physical seed. The rationes seminales are the administra-
tive activity by which the world unfolds. Augustine (and after him, the
Renaissance) is quite remarkable in the sheer scope of explanatory
demands put upon seminal principles, their role in reconciling the
numerous (though always only apparent) contradictions to be found in
scripture. The seminal principles dominate three books of his explo-
rations into Genesis and are the vital underpinning of early modern
interest in both seeds and, indeed, hermeneutics. Browne too finds that
‘From seminall considerations … the holy Scripture describeth the veg-
etable creation.’21 Addressing the apparently arbitrary distinction of
plants in Genesis into just two categories – herb and tree – which
‘seemeth to make but an accidental division, from magnitude’, he sug-
gests a natural and scientific (if convoluted) distinction in terms of the
respective seminal properties of herbs and trees – as with Augustine, we
witness a process of science in the aid of coherent exegesis and exegesis
structuring the understanding of the natural world.

‘Seeds’ also have a parallel and veritable classical heritage, however,
from philosophies so diverse and intermingled that it is unwise to
attempt to detangle the threads of sources from which the logoi
spermatikoi (the Greek notion seminal principles) are derived. Ideas of
seminal principles were known from the Enneads of Plotinus (c. AD 205–70),
along with the Commentary on the Timaeus by Proclus (c. AD 411–85).22
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In the early Renaissance, Marsilio Ficino (1433–99) was the main con-
duit through which such ideas became known. Ficino’s commentary
on Plato’s Symposium has seeds as the manifestation of ideas, reasons
and forms in the realm of nature, the emanation and ray of God.23 The
Stoics, and ancient atomists, furthermore, form a separate source body
for ideas of the logoi spermatikoi as the animating, though incorporeal,
force of nature, while the Latin poet and philosopher Lucretius 
(c. 99–50 BC) utilises the idea as a limiting principle of creation, to
prevent a mere chaos of generation: ‘If things were made out of noth-
ing, any species could spring from any source and nothing would require
seed.’24

Given such a rich (or confusing) heritage of seeds (and it might be
added that Augustine’s use of seeds is, in all probability, Platonic in 
origin) Browne’s usage in Pseudodoxia and in his notebooks of garden
experimentation cannot be ascribed to any one source, and he is, in any
case, notably untroubled about distinguishing between them. Browne
readily assimilates ideas on seeds to both his empirical and scriptural
bent, seeing acts of reproduction in the natural world as the reiteration
of the scriptural creation and the originary implanting of semina in the
world. Even minerals come into being as the echo of the action of the
six days.

Seminal principles, as used in the seventeenth century, however, are
perhaps most important for the light they cast on mechanistic and ani-
mistic ideas on nature.25 Importantly, ideas on seminality do not follow
the traditional ‘party lines’ of early modern philosophy, divided between
mechanists and vitalists. Browne exemplifies the period’s vacillation
over the questions raised by this. On the one hand, his use of semina
bears the hallmarks of vitalist thought. Browne cites Paracelsus, van
Helmont and Severinus on seminal principles. Van Helmont
(1579–1644), with his notion of water as the primary principle, is prob-
ably being referred to in the following passage from Browne’s ‘Notes on
Natural History’: 

That water is the principle of all things, some conceave; that all
things are convertable into water, others probablie argue; that many
things wh[ich] seeme of earthly principles were made out of water
the Scripture testifieth in the genealogie of the foules of the ayre.
Most insects owe their originall thereto, most being made of dewes,
froathes, or water. Even rayne water, w[hi]ch seemeth simple, con-
tains the seminalls of animalls.26
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But the use of Helmontian terms here does not intrinsically ally him to
vitalist schools of thought. Jole Shackelford, tracing the importance of
the Danish Paracelsian Petrus Severinus (1540–1602) in seventeenth-
century thought, notes that seminal principles are equally evident
among mechanical philosophers (citing Boyle, Gassendi, Charleton and
Hooke).27 Seminal principles are important because they muddy the
philosophical waters. An example of this muddying is the case of Robert
Boyle (1627–91), whose mechanism is continually troubled by the slip-
periness of seminal principles, which appear across a phenomenal range
throughout Boyle’s work – a recent survey lists 28 of Boyle’s works
which include reference to the topic, six of which include extended dis-
cussion.28 Quoting a medley of Psalms (92:2, 104:24) around the theme
of ‘how manifold are thy works’, Boyle writes:

For the suttlest Filosofer [sic] in the World shall never be able to
assigne the true & immediate Cause of the outward shape & Bulke,
the Inward Contrivance of the Parts, & the Instincts & Sympathys of
any one Animall, the Primitive formes & seminall Energys of things
depending wholy upon the Will of the First Creator.29

Early modern thought on the topic tends to a certain resignation, a
point at which philosophers shrug their philosophical shoulders and
give up trying to distinguish the regression of causes that may underlie
natural phenomena. Seminal principles are not infrequently where this
blur between diligent enquiry and mere resignation occurs – they will
be, as Browne has it, referring to the equally mysterious ‘effluxions’ of
magnetic phenomena, ‘the last leafe to be turned over in the book of
nature’.30 As Peter Anstey puts it, there is, for seventeenth-century
mechanists: ‘a threshold of complexity beyond which mechanical
explanation just seems inadequate and some further entity is
required’.31 But the era also displays a vigorous interest in the mysterious
quality of this complexity, which requires the deus ex machina of semi-
nal powers for plausible explanation. The creation of seminal principles
as God’s ordering device for the universe is a subject animated in 
the seventeenth century by the seemingly ubiquitous concern to refute
epicurean ideas that the world was formed by chance. Boyle, for example,
protests: ‘I have insisted thus long on the origination of Animalls from
their seminall principles in Oppositions to the epicurean opinion which
refers those creatures to chance. For if they spring from determinate
seeds it is evident that they are not produc’d by a casuall shufleing of
matter.’32 Rather than be mere matter shuffled in chance, the implanted
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seed-idea, given the right conditions, blossoms into being by an innate
force, a shaping inward propulsion that brings forth plants and animals,
at once spontaneous and regular.

Walter Charleton (1619–1707), however, conduit into England for the
ideas of van Helmont and Pierre Gassendi, defends epicurean philo-
sophy against the charges of randomness attributed to it precisely by
reference to seminality, as a principle of God’s order, without which
chaos would threaten:

If all peices [sic] of Nature derived their origine from Individual
Particles; then would there be no need of Seminalities to specifie
each production, but every thing would arise indiscriminately from
Atoms, accidentally concurring and cohaering: so that Vegetables
might spring up, without the praeactivity of seeds, without the assis-
tance of moysture, without the fructifying influence of the Sun,
without the nutrication of the Earth; and all Animals be generated
spontaneously, or without the prolification of distinct sexes.33

Seventeenth-century natural philosophy finds uses for seminality every-
where and Browne’s use, at times vitalist, at times mechanical, should
not be ascribed merely to his undeniable tendency to indiscriminate
amalgams of natural philosophy.34 Browne, like Boyle and Charleton,
invokes the idea of an invisible cause coming into conjunction with the
appropriate conditions. The diffused world of seeds depends for its com-
ing into actuality upon a concurrence of mechanical events; the appro-
priate soil, to act as a natural womb, and also the sun’s action on the
latent seminal principles, to produce ‘gemmes, mineralls, and metals …
plants and animalls’. Browne explains:

For the hand of God that first created the earth, hath with variety
disposed the principles of all things, wisely contriving them in their
proper seminaries, and where they best maintaine the intention of
their species; whereof if they have not a concurrence, lodged in a
convenient matrix, they are not excited by the efficacie of the Sunne,
or fayling in particular causes receive a reliefe or sufficient promotion
from the universal.35

In this account of the latent world, seminal principles originally lodge
in the universal, though with something of a will to escape from a state
of potential into the actual, a bursting towards life when they will
‘receive a relief … from the universal’. Browne uses the example of
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Ireland, where he spent some time in his youth, and its putative
absence of snakes to explain how the ignition of seminal forms occurs
only when their internal predispositions come into contact with the
right external agents:

For although superiour powers cooperate with inferiour activities …
in the plasticke and formative draught of all things, yet doe their
determinations belong unto particular agents, and are defined from
their proper principles. Thus the Sunne which with us is fruitful in
the generation of frogs, toads, and serpents, to this effect proves
impotent in our neighbouring Island … it concurreth but unto pre-
disposed effects, and only suscitates those formes, whose determina-
tions are seminall and proceed from the Idea of themselves.36

Between these two statements, Browne bridges the mineral and animal
worlds, moving from ‘gemmes’ and ‘metals’ in the matrix of the earth to
the production of frogs and serpents, so that in both mineral and animal
seminality, created beings ‘proceed from the Idea of themselves’, an
important, if ambiguous, summative phrase in Browne’s understanding
of the matter, touching on, but never quite endorsing, Platonism.37

Pseudodoxia goes on to apply seminal principles to a phenomenal
range of errors, including spontaneous sex alteration, putrification and
spontaneous generation and, finally, a theory of human birth and
heredity arising out of seminal principles. Addressing the belief that
hares change sex annually, the ‘mutation or mixtion of sexes’, Browne
admits the possibility of spontaneous sex-change on the basis that the
seminal principles determining sex may be ‘equivocal seeds’ and he
refers this idea to Petrus Severinus:

Severinus conceiveth there may by equivocall seeds and Herma-
phroditicall principles, which contain the radicality and power of
different formes; thus in the seed of wheat there lyeth obscurely the
seminality of Darnell, although in a secondary or inferiour way, and
at some distance of production.38

‘Darnell’, a kind of wheat-weed, is not a parasitic form upon the wheat-
field, but an integral seminal presence in the wheat, which may or may
not be activated. If this is true of plants, it also holds for the animal
world, where passive seminality may spur a sex change, though Browne
insists that the change is from female to male only. Anything else would
be ‘injurious unto the order of nature, whose operations doe rest in the
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perfection of their intents’.39 Seminal principles are the unseen active
principle in any liminal state of life. Whether coming into being or
shifting one’s state is in question, they act as God’s generative stand-in.
The shaping and always regular force that drives this production is the
‘plasticity’ of things, a notion much bandied around in the era. Boyle
uses this and the Helmontian term ‘archeus’. Browne refers, if in more
cryptic and passing fashion, to the ‘inward Phidias’ (the Greek sculptor)
in explaining embryonic growth of bears. Phidias, like the archeus,
becomes the principle of shaping, the innate force and inside-out sculp-
tor that maps and directs growth.40 Browne expresses amazement at 
the miniature (or indeed invisible) nature of this in his notebooks when
he writes: ‘How litle is required unto generation & in what diminutives
the plastick principle lyeth, may bee exemplified in seeds, wherein the
greater part or masse seemes to afford soe small condivuancy. In a wheat
& rye the litle nebbe containeth the seminall facultie.’41 The plastic
principle was an idea, however, always close to being a fallback and 
circular explanatory device – asking why things develop in a certain
fashion, the plastic principle explains (authoritatively) that the reason
is because they develop in just that fashion. A thing incidental to early
modern natural philosophy, which nevertheless deserves mention, is
the terribly sad linguistic decline of the word ‘plastic’ from being the
formative and vital generative principle of the universe to its current
connotation of tupperware and rubbish toys.

Spontaneous production is perhaps the most important idea of the
period dependent on seminal principles, arousing debate over the
century.42 Browne’s major concern with this topic, however, is to distin-
guish spontaneous production proper (i.e. arising out of committed seeds)
from life which emerges from the decay of bodies. Offspring born of putri-
fying animals, maggots for instance, are distinctly inferior. Browne
explains, invoking his medical expertise in support:

Some generation may ensue, not univocall and of the same species,
but some imperfect or monstrous production; even as in the body of
man from putrid humours, and peculiar wayes of corruption, there
have succeeded strange and unseconded shapes of wormes, whereof
we have beheld some ourselves, and reade of others in medicall
observations.43

These are for Browne utterly different and he is adamant, almost irate,
in repeated statements of the matter, that there must be ‘no confusion
of corruptive and seminall production, and a frustration of that seminal
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power committed to animals at the creation’.44 This concern arises 
from the ‘vulgar error’ that drops of blood from gallows might give rise
to mandrakes because of their ‘conceived similitude’ to humans. The
belief is false, for Browne, not because of its lack of cause and effect, 
but because it upsets his hierarchy of seminal reproduction principles, 
‘making putrifactive generations, correspondent unto seminall produc-
tions, and conceiving in equivocall effects an univocall conformity’.45

The dripping blood may give rise to some form of putrifactive genera-
tion, but it will not take its form from the seminal source, the human
body, as it decays.46 Strict hierarchy, and the orders of perfect and imper-
fect generation permeate this seeded world. The seminal principles con-
stitute a brimming universe of potential life, which was created out of the
chaos in ‘the intellect of God’, and released in their ‘indistinguished
mass’ to infuse the world with their ‘several seeds’:

in incommunicated varieties and irrelative seminalities … so
although we say the world was made in sixe dayes, yet was there as
it were a world in every one, that is, a distinct creation of distinguisht
creatures, a distinction in time of creatures divided in nature, and a
severall approbation and survey in every one.47

This rhapsody of cosmic order from chaos attends a theory of sponta-
neous production, whose impressive longevity was abruptly brought to
an end with Francesco Redi’s proof against it in 1668, and, in the
English context, with Oldenburg’s support of Redi in the Philosophical
Transactions of 1670.48 However, the subject remains under discussion
and some years later, Matthew Hale argues there is a distinction, similar
to Browne’s to be made between sponte orta and ex praeexistente semine,
arguing ‘that the production of at least the generality of insects which
seem to be spontaneous, is truly seminal and univocal’.49 Browne
remains alert to such developments and subsequent editions of
Pseudodoxia are altered to incorporate emerging scientific ideas.

Browne also extends his ideas on seminal principles into higher
animals and humans, in his birth and heredity theory. Indeed this
might be thought of as the animating context for Browne’s interest in
seminality. His work is suffused with the medical framework of his
professional life and the nature of germination, growth and commu-
nicated traits between parent and offspring was a question being
heatedly discussed, by, among others, Kenelm Digby (the earliest
respondent to Browne’s Religio Medici), in his Two Treatises (1645), and
William Harvey, in his Anatomical Exercitations (1651), a figure whom
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Browne credits with the title ‘that ocular philosopher and singular
discloser of truth’.50 Almost inevitably Alexander Ross (in his universal
expertise) joined the debate and attacked all three.51 Browne’s letter
to Henry Power, quoted at the beginning, full of cooperative scholarly
good-will though it is, is also anxious to note a certain independence
in his experiments, which he reports having made ‘before I read any
hint thereof in Regius or description in Dr Highmore’, the latter being
the author of The History of Generation (1651), another major contri-
bution to the mid-century debates on heredity.52 Engaging with such
works in his fashion, Browne is (and was recognised as) a significant
contemporary thinker on natural philosophy, but, importantly, this is
because of, rather than despite, his frequent recourse to biblical
example.

For Browne, following Augustine and patristic sources, a key element
in discussing heredity is to ask in what sense were the properties of
Adam transmitted to Eve in her creation and this, too, resolves itself in
seminal theory. Denying the Greek stories of birth from the soil, he
tells us: 

there was therefore never any Autochthon, or man arising from the
earth but Adam, for the woman being formed out of the rib, was
once removed from earth, and framed from that element under
incarnation. And so although her production were not by copula-
tion, yet was it in a manner seminall; For if in every part from
whence the seed doth flow, there be contained the Idea of the whole,
there was a seminality and contracted Adam in the rib, which by the
information of a soule, was individuated into Eve.53

The seminality in Adam’s rib which allowed for the extraction of Eve
from it raises several questions, whether, for example, Eve was predes-
tined to emerge in this way, or whether she was there only as a potency
which may or may not have been activated. These questions are formu-
lated in detail by Augustine in his Literal Meaning of Genesis and they are
central to the questions asked in Renaissance theories of birth: ‘Did the
reason-principle [the seminal causes] which God concreated [sic] and
mingled with the works that He made in the world have the determi-
nation by which the woman would necessarily come from the rib of the
man? Or did it only have the potency?’54 Browne asks, relying on such
terms, how the semen might contain the ‘idea of the whole’, which is
then transmitted to Eve or the offspring by ‘the information of a soule’.
For Browne, the crucial evidence for this extension of seminal principles
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to humans is from mutilation, and in particular the mutilation of
Adam’s rib:

We observe that mutilations are not transmitted from father unto son
… cripples mutilate in their owne persons, do come out perfect in their
generations. For, the seed conveigheth with it not onely the extract
and single Idea of every part … sometimes it multipliciously delineates
the same, as in Twins, in mixed and numerous generations. Parts of
the seed do seeme to containe the Idea and power of the whole, so
parents deprived of hands, beget manuall issues, and the defect of
those parts is supplyed by the Idea of others. So in one graine of corne
appearing similary and insufficient for a plurall germination, there
lyeth dormant the virtuality of many others.55

Browne, in discussing these intricacies of heredity, reports how both
patristic and scholastic thinkers, worried about the monstrosity and
mutilation of Adam, and imagined, as a solution to this dilemma, that
he had originally had thirteen ribs. The loss of one to Eve, therefore,
regularised him, but, for Browne, this is a still more indecorous solution
to a problem solved by the application of seminal principles out of
which Eve was formed, though, as he notes elsewhere, it leaves unde-
cided the matter of who will have the rib at the resurrection.56 Again, if
this is Browne in fantastic flight, it is worth noting that Boyle, alto-
gether more sober, likewise, in ‘Possibility of the Resurrection’, discusses
Eve in connection with the notion of seminality contained in the rib.57

Augustine raises a related issue of resurrection and the seminal princi-
ples, writing in The City of God and addressing the question, ‘Whether
infants shall rise in that body which they would have had, had they
grown up.’ He concludes that the infant will, in fact, rise in the adult
shape that lies latent in the seed:

This perfect stature is, in a sense, so possessed by all that they are
conceived and born with it – that is, they have it potentially, though
not yet in actual bulk; just as all the members of the body are poten-
tially in the seed, though, even after the child is born, some of them,
the teeth for example, may be wanting. In this seminal principle of
every substance, there seems to be, as it were, the beginning of every-
thing which does not yet exist, or rather does not appear, but which
in process of time will come into being, or rather into sight.58

Seminal principles play a range of roles, then, in Thomas Browne’s
works and more widely in seventeenth-century natural philosophy,
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turning repeatedly to both scriptural example and to scriptural exegesis.
An adaptable medley of questions in natural philosophy is referred to
them for answer, and the reason for the wide usage of seminality, I have
suggested, is that it simultaneously addresses both science and biblical
hermeneutics. These live seminal germs functioned as the local operat-
ing instinct of the Divine Will, being somewhere between mechanical
and occult action, both regular in their operation and beyond scrutiny.
The place they occupy in Browne’s Pseudodoxia is typical of their role
more broadly, in which they are frequently brought to solve exegetical
dilemmas and to arbitrate on disputed questions in natural philosophy
and creation theory. 
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13
Days of the Locust: Natural
History, Politics, and the English
Bible
Karen L. Edwards

Thomas Browne devotes an entire, albeit brief, chapter of Pseudodoxia
Epidemica (1646) to the grasshopper. The chapter’s ostensible aim is to
correct a linguistic error that has produced some confusion in natural
history. Browne argues that the persistent mistranslation of (Gr.) �������
[tettix] and (L.) cicada as ‘grasshopper’ has led the English to picture the
insect with which they are familiar, when in fact the Greek and Latin
terms signify an insect not found in England, which has no English
name, and which evokes for the English no mental image.1 Our
grasshopper is a locust, Browne states, and the ������� or cicada is a
different kind of insect altogether.2 He explains:

The Locust or our Grashopper hath teeth, the Cicada none at all, nor
any mouth according unto Aristotle; the Cicada is most upon trees; and
lastly, the fritinnitus or proper note thereof is far more shrill then that
of the Locust, and its life so short in Summer, that for provision it needs
not have recourse unto the providence of the Pismire in Winter.3

In characteristic fashion, Browne’s consideration of the grasshopper
wends its way through the Bible, classical literature, contemporary natu-
ral history, folklore, accounts of experimentation, and the vocabulary of
several European languages. Remarkably, it does not engage with the
grasshopper as a product of the political culture of the 1640s – or, rather,
it does not directly engage with it. Yet one can argue that the terminolog-
ical confusion surrounding the grasshopper matters (and was seen 
by Browne to matter) precisely in relation to the polemical exchanges 
of the Civil War period. It is conventionally argued that the emergence of
modern science in England was in part a response to the prolonged con-
flict of the earlier seventeenth century: neutral, concrete, and definitive



natural philosophy (according to this theory) provided an escape from
the partisan, abstruse, and interminable theological and political dis-
putes that had divided the country. Certainly seventeenth-century nat-
ural philosophers themselves make that argument. Does Pseudodoxia
Epidemica show them the way? If so, what it shows is how to avoid the
bold patterns and bright colours of polemical debate in favour of weav-
ing political content into the warp and woof of the fabric of natural 
philosophy. At the purely rhetorical level, as I have argued elsewhere,
Browne’s style provides a model for the ‘diffident’ style that Robert
Boyle and his contemporaries believe necessary for the discussion of
hypothetical matters.4 It is not unlikely that they also learned from
Browne how a conservative politics can be so deeply embedded in nat-
ural philosophy that it no longer seems to be a politics. Looking at the
grasshopper, first, as a political animal in the 1640s and then at his
apparently apolitical treatment of it, my essay will argue that Browne’s
natural history is thoroughly conditioned by polemical debate and
indeed engages with it, although the engagement is covert, indirect,
and arch. 

The political locust of the 1640s develops out of its Reformed repre-
sentation as a figure for worldly ministers, spiritually deformed and 
corrupted by devouring greed and false learning. The origins of this
symbolic role lie in Reformed readings of Revelation, which the
Authorised Version renders as follows:

And he opened the bottomless pit; and there arose a smoke out of the
pit, as the smoke of a great furnace; and the sun and the air were
darkened by reason of the smoke of the pit. And there came out of
the smoke locusts upon the earth: and unto them was given power,
as the scorpions of the earth have power. And it was commanded
them that they should not hurt the grasse of the earth, neither any
green thing, neither any tree: but only those men which have not
the seale of God in their foreheads. And to them it was given that
they should not kill them, but that they should be tormented five
months: and that their torment was as the torment of a scorpion,
when he striketh a man (Revelation 9:2–5).5

The glosses of the 1560 Geneva Bible interpret the locusts as Jesuits and
other such disseminators of superstition; superstition itself is figured by
the smoke that emerges from the bottomless pit and obscures the light
of truth. A marginal gloss at verses 2 and 3 identifies the locusts as ‘false
teachers, heretikes, a[n]d worldlie suttil Prelates, with Mo[n]kes, Freres,
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Cardinales, Patriarkes, Archebishops, Bishops, Doctors Bachelers & mas-
ters which forsake Christ to mainteine false doctrine’.

The locusts of Revelation 9 are the dark apotheosis of those appearing
in Exodus 10 as the eighth plague visited upon the Egyptian Pharaoh
and his people by the Israelites’ God:

And the locusts went up over all the land of Egypt, and rested in all the
coasts of Egypt: very grievous were they; before them there were no such
locusts as they, neither after them shall be such. For they covered the
face of the whole earth, so that the land was darkened; and they did eat
every herb of the land, and all the fruit of the trees which the hail had
left: and there remained not any green thing in the trees, or in the
herbs of the field, through all the land of Egypt (Exodus 10:14–15).6

The smoke from the bottomless pit may be seen as a version of the dark-
ening of the land mentioned in verse 15, and the fact that the apoca-
lyptic locusts have power to harm people but not crops recognises the
end result of an actual locust plague: human beings starve. In Exodus,
as elsewhere in the Old Testament, locusts embody the very type of the
devourer, the destroyer of the living abundance of the land. The armies
that devastate Israel are thus symbolically depicted as swarms of
locusts.7 A locust invasion – either literal or metaphorical – provides the
prophet Joel with a terrifying image of God’s punishment of the
unfaithful,8 an image that anticipates the devastation to be wrought at
the Day of Judgement: 

The field is wasted, the land mourneth; for the corn is wasted: the
new wine is dried up, the oil languisheth. Be ye ashamed, O ye hus-
bandmen; howl, O ye vinedressers, for the wheat and for the barley;
because the harvest of the field is perished. The vine is dried up, and
the fig tree languisheth; the pomegranate tree, the palm tree also,
and the apple tree, even all the trees of the field, are withered:
because joy is withered away from the sons of men ( Joel 1:10–12).

As seventeenth-century writers are well aware, the Bible’s representation
of destructive locust swarms is echoed by both classical and contempo-
rary accounts.9 The fact that God speaks of locusts at Joel 2:25 as 
‘my great army which I sent among you’ (emphasis added) does not
rehabilitate the locust. On the contrary, God’s ability to make use of the
insect magnifies his omnipotence and glory in inverse proportion to 
the contemptible and loathsome status of the instrument. 
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The revised New Testament glosses of the 1602 Geneva Bible allow
English readers to see demonic and plague locusts and the smoky pit in
connection with the Gunpowder Plot. Revelation 9:11 describes the
infernal ruler of the locusts: ‘And they had a king over them, which is
the angel of the bottomless pit, whose name in the Hebrew tongue is
Abaddon, but in the Greek tongue hath his name Apollyon.’ The
Geneva Bible’s marginal gloss explains that ‘they are subiect to one
infernall King, whom thou mayest call in English, The Destroyer …
[this name] signifieth as much as if thou shouldest call him, The fire-
brand, that is, hee that setteth on fire those that be faithfull vnto him’.10

Phineas Fletcher evidently assumes that the title of his poem about the
Gunpowder Plot, The Locusts, or Apollyonists, is self-explanatory.11

Locusts do not actually make an appearance until a few stanzas before
the end of the poem:

See how the key of that deep pit he tournes,
And cluck’s his Locusts from their smoky hives:

See how they rise, and with their numerous swarmes
Filling the world with fogges, and fierce alarmes,

Bury the earth with bloodles corps, and bloody armes.12

Fletcher’s locusts, like most early modern Jesuitical locusts, share certain
features with hornets, wasps, and bees. Thus Fletcher’s locusts swarm
and dwell in hives.13 Many locusts in the period are also said to sting,
an attribution no doubt reinforced by their association with scorpions
at Revelation 9:5.

The political discourse of the 1640s, suffused with biblical and specif-
ically apocalyptic language, proves particularly accommodating to
metaphorical locusts. The reputation of the insect as a voracious
devourer explains such generalised insults as that of Clement Walker,
who in Anarchia Anglicana (1649) calls Parliamentarians ‘Locusts of the
Free-State’ in reference to the taxes they impose.14 But the locusts of
most polemicists are coloured by allusions to Revelation. In Of Reformation
(1641), John Milton asks God to frustrate the plans of those who would
destroy his people, those enemies who

… stand now at the entrance of the bottomlesse pit expecting the
Watch-word to open and let out those dreadfull Locusts and Scorpions,
to re-involve us in that pitchy Cloud of infernall darknes, where we
shall never more see the Sunne of thy Truth againe, never hope for the
cheerfull dawne, never more heare the Bird of Morning sing.15
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Here locusts and scorpions figure not human enemies but rather the
cessation of Reform caused by malign human error and ignorance. In
1649 Samuel Richardson, excitedly refuting the argument of the
Presbyterian ministers who criticise the Army, begins by likening their
learning to the smoke from the bottomless pit: 

This smoake is the learning of the Ministers, this is the wisdome of know-
ledge, that perverts them, Esay 47.10. This is not the Wisdome and
knowledge of God, Locusts comes [sic] up, and out of this smoake, in their
learning men grow up, and become Ministers; this, smoke, this learning,
darkned the Sun; obscure Christ he cannot be seene for this smoke, and
the Ayre was darkened by reason of this smoke; Mens mindes are dark-
ened and clouded they cannot see, nor understand the knowledge of the light
of the Sun, viz. of Christ.16

So, too, at the conclusion of The Tenure of Kings and Magistrates (1649),
Milton likens Presbyterian ministers to locusts in their 

covetousness & fierce ambition, which as the pitt that sent out thir
fellowlocusts, hath bin ever bottomless and boundless, to interpose
in all things, and over all persons, thir impetuous ignorance and
importunity (CPW 3:258).17

Milton’s insight is to represent their ‘ignorance and importunity’ as the
apocalyptic torment. 

For metaphors such as Milton’s and Walker’s, the most useful features
of the apocalyptic locusts are their genesis in smoke, voracious swarm-
ing, and scorpion-like stinging. Their ‘hair as the hair of women’
(Revelation 9:8) is largely irrelevant. However, for what might be called
the subgenre of parodic polemics in the pamphlet war of the 1640s,
which for a while concerns itself with political hairstyles, the long hair
of the apocalyptic locusts is rhetorically invaluable. Possibly arising
from the new popularity of the term Round-head, the stream of parody
that ultimately involves locusts has to do with the shape and adorn-
ment of heads on either side of the conflict. John Rushworth traces the
emergence of the term Round-head to late December 1641, when a sol-
dier named David Hide is said to have threatened to ‘cut the Throat of
those Round-headed Dogs that bawled against Bishops’.18 In his Answer to
the Lord Say’s Speech against the Bishops of the same year, William Laud
implies that the term already has wide currency. The passage in which
Laud discusses the round-headedness of the sects is the locus classicus for
the satiric treatment of political hairstyles. Laud notes that ‘there is of
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late a Name of Scorn fastned upon the Brethren of the Separation, and
they are commonly called Round-heads, from their Fashion of cutting
close and rounding of their Hair’.19 This fashion was used by the pagan
neighbours of the Israelites to indicate mourning, states Laud, and, cit-
ing Leviticus 19:7, he declares that ‘God himself forbids his People to
practice [it], the more to withdraw from the Superstition of the
Gentiles.’20 Brownists and others get around the scriptural prohibition
by declaring that Old Testament ‘rules’ no longer apply, he continues.
He predicts that the evasion will have serious consequences: 

I do not doubt but that if this World go on, the dear Sisters of these
Rattle-heads will no longer keep silence in their Churches, or
Conventicles, since the Apostle surely is deceived, where he saith that
Women are not permitted to speak in the Churches, because they are to be
under Obedience, as also saith the Law (1 Corinthians 14).21

The OED cites this instance as the first occurrence of the term Rattle-
head, which Laud clearly intends as an insulting synonym for Round-head.
Very rapidly, however, Rattle-head becomes a name for Cavaliers, and a
parodic pamphlet battle pitting ‘rattle-head’ against ‘round-head’ erupts.
The Resolution of the Round-heads (1641) and The Answer to the Rattle-heads,
Concerning their Fictionate Resolution of the Round-heads (1641) seem to be
the earliest pamphlets in this parodic series.22 The relationship between
the two pamphlets demonstrates an extremely complex handling of lev-
els of satire. If the first pamphlet is a satiric parody of Puritan discourse,
the second is a satiric parody of a Puritan’s presumed response to a satiric
parody. John Taylor (the Water Poet) figures prominently if not exclu-
sively in the series of parodies, which quickly begin to equate rattle-heads
with ‘shag poll locusts’.23 The Devil Turn’d Round-head: or, Pluto Become a
Brownist (1641) satirises Round-heads for their hypocrisy (as they are con-
stantly ‘occupied among the holy Sisters’) and for their short hair (which
the Devil adopts ‘that he might more easily hear the blasphemy, which
proceeded from them’).24 The title page of the pamphlet that claims to
answer The Devil Turn’d Round-head calls the author of the latter a locust:

An Exact Description of a Roundhead, and a Long-head Shag-poll: Taken
ou[t] of the Purest Antiquities and Records. Wherein are confuted the
odious aspersions of Malignant Spirits: Especially in answer to those most
rediculous, absurd and beyond comparison, most foolish Baffle-headed
Pamphlets sent into the World by a Stinking Locust, viz. The devill turn’d
Round-head. The resolution of the Round-head. The vindication of
the Round-head. and Jourdan the players ex-exercising [sic].
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An illustration on the title page shows a Cavalier, in the custody of a
Round-head, wearing stylish boots, feathered hat, and flamboyant hair.
‘This Man of haire whom you see marching heere’, announces the motto
beneath the illustration, ‘Is that brave Ruffian Mounsoire Cavilier.’ It is
notable that the term ‘stinking locust’ is not explained, apparently on
the assumption that readers will understand it.

Indeed, John Taylor clearly assumes a readership that is highly
sophisticated in its grasp of satirical and parodic strategies. The Devil
Turn’d Round-head straightforwardly satirises the behaviour and the
language of the sects. An Exact Description enriches the satire by paro-
dying the style a Round-head might be expected to adopt in response
to this satirical attack. One of the principle targets of An Exact
Description is what is represented as the essential feature of round-
headedness: its habit of fitting every detail of daily life into its scheme
of the Last Days. Taylor’s rhetorical strategy – the reductive movement
from identifying apocalyptic locusts to calling someone a locust –
undercuts the portentous gravity of eschatological concerns. The twin
products of the apocalyptic frame of mind are shown to be glorification
of self and demonisation of one’s opponents, the latter embodied in
the ‘shag poll locusts’ and their place of origin, the bottomless pit.
What, asks the Exact Describer,

is the finall end of the Roundheads? their finall end next the glory of
God is the salvation of his own soule, his finall is the redemption
from all miseries in this mortall life here and for ever, hereafter which
no shagpoll locust must inioy his finall end is to be a king, to raigne
with Christ for ever, to be an heire with Christ, an inheritour and
possesser of all things with him to all eternity; as also to praise and
glorifie God for ever in an everlasting state of blessednesse in the
highest heaven, out of which all slanderous lying, scorning, barking,
shagpoll locusts must be shut, Rev. 22.15. without shall be dogs, shag-
poll locusts, he meanes inchanters, whoremongers and Idolaters, and
whosoever loveth lies or makes lyes, be they Priests, or Pesants, or
whatsoever.25

The ‘finall end’ of the shag poll locusts is of course in complete contrast
to the end of the Round-heads:

next to the glory of the justice of Gods wrath, [it] is to be damned, for
their end is damnation, they minde nothing but earthly things, their
God is their belly, they glory in shamefull things, their conversation
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is not in heaven, therfore by God his definitive sentence, their finall
end is damnation.26

The repetition of damnation here points to the increasingly savage tone of
the satire. Initially revelling in the linguistic sport unleashed by the 
conflict, the pamphlet becomes steadily darker in tone as it exposes the dan-
gers inherent in zealotry’s way of naming its enemies.27 ‘[A]ll that weare long
hair are not Locusts’, the Exact Describer acknowledges in a concluding rever-
sal – but then quickly adds: ‘yet is long hair the visible sign or mark to distin-
guish a Locust, Rev. 9:8. and they had hair like women.’28

Being a long-haired locust, in Taylor’s parodic treatment, symbolises a
Round-head’s view of Cavalier worldliness: ‘they minde nothing but
earthly things … they glory in shamefull things.’ What makes his 
parody all the more audacious is the fact that Cavaliers seem to present
themselves as locusts when they adopt the grasshopper as an emblem in
the Civil War. Richard Lovelace’s ‘The Grasshopper’ is the best-known
and fullest exposition of the emblem, but Abraham Cowley and Thomas
Stanley also write ‘grasshopper’ poems. Davenant’s Salmacida Spolia
(1642), the last masque performed before the outbreak of war, shows
‘Affection to the Country, holding a grasshopper’, a symbolic usage illu-
minated by John Guillim in his Display of Heraldrie (1610).29 There is no
reason not to feature a grasshopper on a coat of arms, Guillim declares,
as there are both biblical and classical precedents for honouring the
creature. In the first place, he asks, if at Joel 2:25 we read that

God hath vouchsafed to give to the Grashopper, the Canker-worme,
the Catterpiller and the Palmer-worme, the honorable title of his huge
great Army, why should we prize them at so low a rate as that we
should disdaine to beare them in Coate-Armour?30

In the second place, he notes, among the ancient Athenians,

the Grashoppers were holden for a speciall note of Nobility; and there-
fore they used to weare golden Grashoppers in their haire (as Pierius
noteth) to signifie thereby, that they were descended of noble race
and homebred. For such is the naturall propertie of the Grashopper
that in what soile he is bred, in the same he will live and die, for they
change not their place, nor hunt after new habitations.31

The illustration accompanying this commentary and emblazoned
‘Gules, a Grashopper in Fesse passant, Or’, is a locust (see figure 13.1).
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Guillim’s illustration demonstrates the truth of Thomas Browne’s
claim about the confusion between grasshoppers and cicadas. What the
picture shows is indeed the English grasshopper, that is, a locust,
but ‘grasshopper’ is not the term that ought to have been used in
translating the Greek and Latin terms.32 The Cavaliers’ emblem
springs from the merging of two Greek traditions, the Anacreontic
and the Aesopic, and they refer to the cicada. Both traditions are inter-
ested in the insect’s (imputed) refusal to concern itself with practical
affairs, which the Anacreontic tradition praises and the Aesopic tradition
implicitly criticises. Translations of Anacreon were popular in England in
the mid-seventeenth century, notes Galbraith Crump; unsurprisingly,
the popularity seems confined to Royalist poets.33 The Anacreontic atti-
tude values the comforts and pleasures of song, friendship, and wine as
if care did not exist, care in the mid seventeenth century taking the form
of adverse political developments and the alien religious ethos that has
produced them. Leah Marcus suggests that Cavaliers recognised in retro-
spect their own resemblance to the Anacreontic grasshopper: 

They had promoted ‘Affection to the Country’ and basked in the
pleasures of English peace while the rest of Europe was embroiled in
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the Thirty Years’ War, but had been insulated by the all-pervasive rit-
ualism of the court from a realistic assessment of the forces that
threatened them at home.34

Moreover, as Marcus points out, ‘[i]n Anacreon and other analogues
to Lovelace’s poem, the grasshopper is basileus, a fragile image of
monarchy.’35

Thomas Stanley and Abraham Cowley separately translate the
Anacreontic poem on ������� and call the insect ‘grasshopper’.36 In both
poems, the insect is royal, ageless, and esteemed by the Muses and
Apollo.37 Moreover, it subsists on dew and air, and so, not destroying the
crops, is beloved of farmers – a representation that simply cannot be 
reconciled with what was known about the locust.38 Richard Lovelace’s
‘The Grasse-hopper’ attributes to the insect a version of the characteris-
tics attributed to it by Stanley and Cowley. In the first three stanzas,
Lovelace’s grasshopper does not so much exist as get drunk on dew and,
rather than chirping, it makes merry all day. But the poem seems to take
a very un-Anacreontic turn at stanza 4, with the introduction of the sick-
le and the frost, and in stanza 5, the grasshopper is addressed as ‘Poore
verdant foole’.39 When it turns to the passing of (the Royalist) summer
and the coming of (the Parliamentarian) winter, Lovelace’s poem seems
about to evoke the fable of the wastrel grasshopper and the provident
ant – but then veers away from it.40 Instead, in defiance of the fable’s 
lesson, the poem insists that the grasshopper and its way of life endure.
The moment of the creature’s passing is represented precisely as a hard-
ening into emerald: the ‘Poore verdant foole’ is changed within the space
of ‘and now’ to ‘green Ice!’ Anacreontic life is thus made eternal in the
poem’s last stanzas as English comforts are translated into Greek terms (in
two senses): the North Wind, dissolving, will fly the sacred hearth, ‘This
Ætna in Epitome’ (l. 28), and ‘Dropping December’ will know he has his
crown again, ‘when in show’rs of old Greeke we beginne’ (ll. 29, 31).
What we had taken to be an English ‘grasshopper’, drunk and merry at
best and unproductive and wasteful at worst, is revealed to be the rich
and untempted basileus, the Greek �������: ever singing, indifferent to
material needs, beloved of the Muses, and moved, as Leah Marcus sug-
gests, by ‘the Bacchic “holy rage” of inspired inebriation’.41

Their common Anacreontic source explains, of course, why the
‘grasshoppers’ of Stanley, Cowley, and Lovelace have the same character-
istics, the characteristics of cicadas. Why the poets call them ‘grasshoppers’
is, however, worth considering.42 The Oxford English Dictionary would
explain it as a misuse, noting that ������� (cicada or cicade) is often
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erroneously rendered ‘grasshopper’.43 May it not be a deliberate misuse?
Lovelace’s poem – one of a series of what Marcus calls ‘animal hieroglyphs
that offer veiled poetic commentary on the Royalist defeat’ – suggests
another possibility: that ‘grasshopper’ meaning ‘cicada’ is a specialised
usage shared among Royalist poets.44 If so, it offers all the benefits that a
coded identity usually offers to a defeated side. When they celebrate the
‘grasshopper’, Cavaliers apparently accept (and even revel in) the identity
assigned to them by the victors – they are locusts, wastrels, devourers of
the public good, immersed in appetites of the present, incapable of prepar-
ing for the future (either earthly or heavenly). But the very term which
seems to condemn them promises them that their way of life will ulti-
mately triumph: for in fact these ‘grasshoppers’ are cicadas, immortal,
beloved of the gods. We might put this another way. Under cover of the
term ‘grasshopper’, Cavaliers take refuge in assuming that Round-heads
are ignorant of the fact that the Greek insect is not identical to the bibli-
cal one. John Taylor’s parody of the Parliamentarians’ reductive biblical
interpretation may be based on the same assumption: that is, the Round-
heads’ charge that Cavaliers are locusts also demonstrates their entrenched
ignorance of classical, especially Greek, literature.45

The richness of the grasshopper/locust/cicada material circulating in
the mid-seventeenth century makes Thomas Browne’s treatment of the
creature(s) seem not only thin but, at first glance, peripheral. Given his
concern with visual and linguistic representations, one cannot argue
that Browne is stripping the grasshopper of its cultural accretions in
order to study it as an orthopterous or hemipteral insect. The chapter
only seems ‘scientific’. While apparently airing and cleaning out cup-
boards of fusty old grasshopper lore, Browne slyly hints at its relevance
to the contemporary political situation. But he does little more than
hint. The effect of this coyness (whose answerable style is a densely
Latinate vocabulary) is to provoke or excite readers without allowing
them actively to engage with the material he presents. 

In addition to the chapter devoted entirely to the grasshopper,
Browne twice considers the locust as an edible animal in Pseudodoxia
Epidemica. In Book 3, Chapter 25 (‘Concerning the common course of
Diet, in making choice of some Animals, and abstaining from eating
others’), he advances a theory about ‘clean’ and ‘unclean’ animals in
Hebrew law. The distinction is not medical, he asserts. Rather, ‘the con-
sideration was hieroglyphicall; in the bosome and inward sense imply-
ing an abstinence from certain vices symbolically intimated from the
nature of those animals’. That is why the law allows us to consume ani-
mals ‘such as Locusts and many others’, from which in fact we choose
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to refrain.46 Browne returns to the question of the edible locust in 
Book 7, Chapter 9 (‘Of the food of John Baptist, Locusts and wilde
hony’), pointing out that the Hebrew word has been interpreted as
meaning the tender tops of trees, or even a kind of fruit or bean. Not so,
Browne insists; the Bible is referring to the insect, ‘our Grashopper’:

there is no absurdity in this interpretation, or any solid reason why
we should decline it; it being a food permitted unto the Jewes, where-
of foure kindes are reckoned up among cleane meats. Beside, not
onely the Jewes, but many other Nations long before and since, have
made an usuall food thereof. ... John therefore as our Saviour saith,
came neither eating nor drinking, that is farre from the dyet of
Jerusalem and other riotous places; but fared coursely and poorely
according unto the apparell he wore, that is of Camells haire; the
place of his abode, the wildernesse; and the doctrine he preached,
humiliation and repentance.47

Browne thus seems to conclude that the creature signifies, in a wholly
positive way, abstinence (from vice) and humility. 

What looks like a rehabilitation of the locust continues in the six-
paragraph chapter devoted entirely to the grasshopper (‘Of the Picture of
a Grashopper’). Again Browne mentions the grasshopper’s status as a
‘clean’ animal. What we mean by ‘grasshopper’, he asserts in the second
paragraph, is ‘in proper speech a Locust; as in the dyet of John Baptist’.48

The sentence concludes: ‘and in our Translation, The Locusts have no
King, yet goe they forth all of them by bands’. This biblical quotation,
which cannot be seen as politically innocent in 1646, is the sting in the
tail of the sentence. The discussion immediately turns, however, to the
physiological differences between grasshoppers and cicadas (a discussion
in which the grasshopper/locust’s tail – its ‘long falcation or forcipated
tayle behinde’ – receives prominent attention). The paragraph ends with
the elliptical reference to the fable of the ant and the grasshopper quoted
at the beginning of this essay: the cicada’s ‘life [is] so short in Summer, that
for provision it needs not have recourse unto the providence of the
Pismire in Winter’. When Browne cites the Bible again in paragraph 3, to
demonstrate that locust and grasshopper are equivalent terms, it is to
observe that the Authorised Version uses the former for ‘the plague of
Ægypt, Exodus 10’ and the latter in Wisdom 16: ‘For them the bitings of
Grashoppers and flyes killed’.49 In the fourth paragraph, Browne suggests
that the cicada, not the locust, is the source of certain medicines recom-
mended by the ancients, and asserts that cicadas are not ‘bred out of
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Cuccow spittle’. Paragraph 5 observes that cicadas do not hop and so can
hardly be called ‘grasshoppers’; and the final paragraph concludes that
English, lacking ‘proper expressions for it’, has simply applied the Anglo-
Saxon term Gærsthopp to the cicada.50

The stated aim of Browne’s brief and jumbled chapter is to distinguish
the locust from the cicada; the effect of the chapter is subtly to associate
locusts with Republicans and cicadas with Royalists. The association is
never made explicit. Rather, it can be read in the accumulation of fleet-
ing and undeveloped perceptions, all tending in the same direction. The
early reference to Proverbs 30 places the locust in the Republican camp,
and nothing Browne says thereafter dislodges it. There is no mention of
apocalyptic locusts with their long hair; however, the reference to
Wisdom 16, coupled with that to Exodus 10, serves just as well, effec-
tively raising the spectre of catastrophic swarms but without any awk-
ward suggestion of Royalist hairstyles. The uncomfortable description of
the grasshopper’s tail, its ‘long falcation or forcipated tayl behind’,
evokes the stings of scorpions. The submerged tension between the
locust as food and the locust as the destroyer of crops, between the
devoured and the devouring locust, may be a dark hint that locusts will,
eventually, get the punishment they deserve. The Parliamentarians’
creature, the ant, is diminished to ‘pismire’ (ostensibly for purposes of
alliteration) as Browne glances at Aesop’s fable; the Royalists’ creature,
the cicada, is declared to have no need of a pinched frugality calling
itself ‘providence’. Cicadas, not locusts, are revealed to be the source of
important medicines for the kidneys; locusts, not cicadas, emerge from
‘that spumous frothy dew’ called ‘Cuccow spittle’ – a metaphor for
round-headed rhetoric worthy of John Taylor. Continental countries
have ‘proper expressions’ (for the cicada); English is limited by a histor-
ical defect, and ignorance and insularity still prevail. 

In an age of vigorous and occasionally violent polemical exchange,
Browne’s subtlety has been read as a politics of civility.51 It may also be
read as a politics of coyness, a politics which is knowingly suggestive but
which declines to declare its commitment. Political coyness in a decade
torn by civil war may ensure survival, but it may also excuse a sterile
absorption in self. One might argue that Browne’s elaborate syntax and
Latinate diction help him avoid formulations that are offensively blunt;
but one may equally well argue that he is only interested, finally, in the
discursive space he creates for himself. Like ‘the luminous humor’ of ‘the
great American Glow worms, and Flaming Flies’ that so interest him,
Browne’s insights call attention to himself without greatly illuminating
the surrounding darkness.52
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Yet it is possible to create a discursive space for oneself that does illu-
minate the political context. Andrew Marvell does so. Let us end with a
brief look at his representation of the grasshopper in stanza XLVII of
‘Upon Appleton House’:

And now to the abyss I pass
Of that unfathomable grass,
Where men like grasshoppers appear,
But grasshoppers are giants there:
They, in their squeaking laugh, contemn
Us as we walk more low than them:
And, from the precipices tall
Of the green spires, to us do call.53

Marvell is interested here, as so often, in the effect of perspective on
how a thing signifies, itself a profoundly political insight. The first half
of the stanza evokes biblical (though not apocalyptic) locusts. Lines 3
and 4 turn biblical allusion into a Möbius strip, as distance (of whatever
kind) is shown to condition perspective. In the eyes of heaven we are as
grasshoppers (Isaiah 40:22), and we see ourselves as grasshoppers when
we imagine ourselves as our (giant) enemies see us (Numbers 13:33). But
the insignificance we impute to ourselves turns to significance, and
grasshoppers to giants, as we realise that in the eyes of the Creator 
all creation is equally loved, or that a grasshopper the size of a man
(even a metaphorical grasshopper) is greatly to be feared. Thus magni-
fied and empowered, the grasshoppers of the second half of the stanza,
with their squeaking laugh and readiness to condemn, metamorphose
into classical gods – cruel, sportive, judgemental – looking down upon
humankind. Another complex metamorphosis occurs in the space of a
colon, and the grasshoppers suddenly become the poets who have sung
of them, calling siren-like from spires that are simultaneously blades of
grass and the highest points atop cathedrals. 

Like Thomas Browne’s chapter on the grasshopper, Marvell’s stanza
concerns itself with signifying practices. Both chapter and stanza use wit
to separate and distinguish what has been confusedly lumped together –
but do so, paradoxically, in order to confuse us, to confuse our sense of
what things mean and what things matter. They do it to opposite effect,
however. Marvell’s poem asks readers to reconsider the cultural and polit-
ical implications of established signifying practices; Browne’s chapter sup-
presses and diverts the possibility of such reconsideration. As a result,
Marvell’s non-scientific, protean, apparently fanciful representation of
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the grasshopper educates, while Browne’s learned and entertaining repre-
sentation does not. Browne’s attempt to be seen to refrain from polarised
political debate turns polarisation into a disguised structuring principle.
Marvell, in contrast, lets us see what else political engagement might
mean in a divided nation. 
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