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STATE OF THE FIELD

Galileo, Oracle: On the History
of Early Modern Science

Eileen Reeves, Princeton University

GALILEO, ORACLE. It has a certain ring to it, a tardy echo of more familiar

titles such as Pietro Redondi’s Galileo Eretico (1983), Mario Biagioli’s Galileo,

Courtier (1993), Michael Sharratt’s Galileo: Decisive Innovator (1996), Horst

Bredekamp’s Galilei der Künstler (2007), and Matteo Valleriani’s Galileo Engi-

neer (2010), themselves implicit responses to sturdy formulations such as Still-

man Drake’s Galileo at Work (1978) and Galileo: Pioneer Scientist (1990). But

what I have in mind here is not a revisionary account of that figure’s achieve-

ments but rather a repurposing of one short passage. The text in question comes

from Galileo’s Considerations on Torquato Tasso, a caustic and incomplete com-

mentary on the Gerusalemme Liberata, lost or stolen in the 1620s and re-

discovered and published, in mutilated form, in the 1790s.1 I will be reading the

passage for what it reveals about the current state of the history of early modern

science; since I will not be arguing for Galileo’s oracular status, I will necessarily

be asking why a text targeting a late sixteenth-century Italian epic could tell us

anything at all about the development of another discipline some four hundred

years later.

This most celebrated of insults to Tasso is one in a series; throughout the

Considerations the poet is treated as an inept artist, sadly unequal to the chal-

lenges of the epic, a dabbler in some miserable artisanal enterprise. Objectionable

features of the Gerusalemme Liberata are elsewhere compared to the labor-intensive

but inconsequential work of inlaid wood, to the largely illegible scribble of ana-

morphosis, or to a canvas randomly smeared with red, green, and yellow and

Contact Eileen Reeves at Department of Comparative Literature, 125 East Pyne, Princeton
University, Princeton, NJ 08544 (ereeves@princeton.edu).

1. On the publication history of the Considerations on Torquato Tasso, see Galileo Galilei, Opere,
ed. Antonio Favaro, 20 vols. (Florence, 1968), 9:10–16.
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depicting nothing.2 Here, as usual, Tasso is measured against his illustrious prede-

cessor, Ludovico Ariosto, and found inadequate, but it is the site of their encounter

that concerns us.

Mi è sempre parso e pare, che questo poeta sia nelle sue invenzioni oltre

tutti i termini gretto, povero, e miserabile; e all’opposito, l’Ariosto magnif-

ico, ricco, e mirabile . . . parmi giusto d’entrare in uno studietto di qualche

ometto curioso, che si sia dilettato di adornarlo di cose che abbiano, o per

antichità o per rarità o per altro, del pellegrino, ma che però sieno in

effetto coselline, avendovi, come saria a dire, un granchio petrificato, un

camaleonte secco, una mosca e un ragno in gelatina in un pezo [sic]

d’ambra, alcuni di quei fantoccini di terra che dicono trovarsi ne i sepolcri

antichi di Egitto, e così, in materia di pittura, qualche schizetto di Baccio

Bandinelli o del Parmigianino, e simili altre cosette; ma all’incontro,

quando entro nel Furioso, veggo aprirsi una guardaroba, una tribuna, una

galleria regia, ornata di cento statue antiche de’ più celebri scultori, con

infinite storie intere, e le migliori, di pittori illustri, con un numero grande

di vasi, di cristalli, d’agate, di lapislazari e d’altre gioie, e finalmente ripiena

di cose rare, preziose, maravigliose, e di tutta eccellenza.

[It now seems and has always seemed to me, that this poet [Tasso] is

stingy, poor, and miserable beyond measure in his inventions, and Ariosto,

by contrast, magnificent, rich, and miraculous. . . . Here I feel as if I am

entering the studio of some funny little fellow, someone who took pleasure

in decorating it with things that, either because of their antiquity or their

rarity or some other feature, have an out of the way air about them, but

which are in fact just trifles, perhaps a petrified crab, or a dried chame-

leon, a fly and spider frozen in a piece of amber, some of those little clay

figurines that they say are found in the ancient tombs of Egypt, and then,

by way of painting, some small sketches of Baccio Bandinelli or Parmigia-

nino, or other such trinkets. When, instead, I enter [Ariosto’s] Furioso, I

see opening before me a treasury, a tribunal, a royal gallery, adorned with

one hundred ancient statues of the most celebrated sculptors, with an in-

finite number of complete stories, and the very best of the most famous

painters, with a great number of vases; crystal, agate, lapis lazuli and other

2. Galileo Galilei, Considerazioni al Tasso, in Opere, 9:63, 122, 129, 130.
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gems, and filled, finally, with rare, precious, marvelous, and the most

exquisite things.]3

It comes as no surprise, of course, that this entertaining passage has been read

in a number of ways since it first came to the notice of historians of art, science,

and literature in Erwin Panofsky’s Galileo as a Critic of the Arts (1954).4 What

does surprise, to some degree, is the original association of Tasso with the cabinet

of curiosities and of Ariosto with an elaborated version of the Medici Tribuna.

This interpretive task is perhaps more difficult in the case of Ariosto, as it is far

from clear why a writer so closely identified with Ferrara figures as the emblem of

Florentine good taste. Nor is it an easy matter with Tasso, who, despite a brief stint

as lettore di matematica in the 1570s, has tenuous associations with the wunder-

kammer evoked here. However plausible we find Galileo’s suggestion of easy cul-

tural equivalences between such locales and these two poets, it seems likely that he

originally devised the comparison as a commentary on the kind of place in which

natural philosophy might best be practiced.

This opposition would involve the Medici Studiolo in the Palazzo Vecchio, a

small, ornate, and private enclave of Mannerist art, alchemical equipment, and

curious objects, and the Tribuna of the Uffizi, a much larger octagonal arena for

the public display of High Renaissance paintings, classical statues, vases, ancient

medals, and precious stones. While both structures were designed for Francesco

I de’ Medici—the Studiolo in the early 1570s, the Tribuna a decade later—in Ga-

lileo’s somewhat hyperbolic formulation, they conveyed quite distinct atmospheres

and would have encouraged different comportments. The Studiolo, in this read-

ing, is the repository of artifacts characterized by their “out of the way,” or literally

“pilgrimish,” aspects and the setting for investigations of an aberrant physical

world, a Nature typified by productions so singular as to border on the unnatural.

The Tribuna, by contrast, embodies the gauzy grandeur of the artistic masterpiece,

a continuum of canonicity accommodating both antique statues and High Renais-

sance paintings.5

3. Ibid., 9:69. This and subsequent translations are mine, unless otherwise indicated.
4. See also Leonard Barkan, Unearthing the Past: Archeology and Aesthetics in the Making of

Renaissance Culture (New Haven, CT, 1999), 271–338, esp. 271–73; Claudio Pizzorusso, “Galileo in the
Garden: Observations on the Sculptural Furnishings of Florentine Gardens between the Sixteenth and
Seventeenth Centuries,” in The Medici, Michelangelo and the Art of Late Renaissance Florence, by
Cristina Acidini Luchinat et al. (New Haven, CT, 2002), 112–21; Jonathan Unglaub, Poussin and the
Poetics of Painting: Pictorial Narrative and the Legacy of Tasso (Cambridge, 2006), 108–32.

5. For recent discussions of both sites, see Fanny Kieffer, “The Laboratories of Art and Alchemy at
the Uffizi Gallery in Renaissance Florence: Some Material Aspects,” and Marco Beretta, “Material and

Galileo, Oracle | 9

This content downloaded from 
������������137.83.217.146 on Wed, 19 May 2021 18:38:04 UTC������������� 

All use subject to https://about.jstor.org/terms



Both the Studiolo and the Tribuna belong, of course, to the Medici, but the

former is the province in which Grand Duke Francesco I and, in time, his son

Don Antonio would figure as authorities; the latter offers a refined backdrop to

Galileo’s discourses on astronomy and mechanics. While the Studiolo acknowl-

edges the existence of a range of costly and open-ended occult sciences doubling

as art, the timeless classics of the Tribuna, the very repleteness of that collection,

and the absence of a Grand Ducal practitioner suggest, misleadingly, that courtly

resources and energies had undergone a definitive shift toward Galileo; his last

disciple and early biographer Vincenzo Viviani would convey something similar

in claiming that the astronomer had been born the very day Michelangelo had

died.6 This image of the Tribuna, however fantastical, also anticipates the mid-

nineteenth-century construction of the Tribuna di Galileo, a temple-like struc-

ture preserving several of Galileo’s instruments and decorated with frescoes and

statues commemorating his work.7

The importance of this diatribe is not, then, its relevance to Tasso or even its

status as a realistic depiction of competing sites of early modern natural philoso-

phy: those readers acquainted with the Medici court would have known that in

his description of the studio Galileo had strategically suppressed references to

alchemical activity in the Studiolo and had emphasized instead the curiosities

housed there.8 Many more would have recognized the vignette as a variant on

Anton Francesco Doni’s celebrated mid-sixteenth-century sketch of an antiquar-

ian, a madman whose extensive collection included a marble head, “some busts,

some feet, some hands, some chunks, and a sack of medals, a drawer full of weird

things, a petrified crab, a snail that had turned to stone, a piece of wood that was

half wood, half solid rock, some vases called lacrimarii where the ancients, weep-

ing over their dead, used to store their tears, some earthenware lamps, some

bottles of ashes, and a thousand other novelties.” That passage, however, turned

not on an aesthetic distinction between curiosities and classics but rather on a

bright line between all collectibles, whatever their origin, value, or condition, and

Temporal Powers at the Casino di San Marco (1574–1621),” in Laboratories of Art: Alchemy and Art
Technology from Antiquity to the 18th Century, ed. Sven Dupré (New York, 2014), 105–27, 129–56.

6. Michael Segre, In the Wake of Galileo (New Brunswick, NJ, 1991), 107–26, esp. 116–22;
William E. Wallace, “Matters of Life and Death: Galileo in the Afterlife of Michelangelo,” Source 17,
no. 3 (1998): 20–24.

7. On the Tribuna di Galileo, see Beretta, “Material and Temporal Powers,” 153.
8. More generally, on the interest of Don Antonio and above all his uncle Don Giovanni de’

Medici in alchemy and esoteric practices, see Edward Goldberg, Jews and Magic in Medici Florence:
The Secret World of Benedetto Blanis (Toronto, 2011), and A Jew at the Medici Court: The Letters of
Benedetto Blanis Hebreo, 1615–1621 (Toronto, 2011).
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the one “beautiful antique,” the unchanging golden globe of the sun, destined “to

last for a few more years.”9 Such a division would have been both remote from

Galileo’s agenda and entirely at odds with the sudden appearance of a mutable,

spotted solar globe.

For our purposes, the more restrained sequence in Galileo’s text—a petrified

crab, a dried chameleon, a fly and spider trapped in amber, clay figurines from

Egyptian tombs, and a few sketches of Bandinelli or Parmigianino—is the point

of the whole diatribe. Far from a casual collection of fungible objects, the catalog

neatly anticipates the development of the history of early modern science, and its

endpoint, “or other such trinkets,” amusingly anticlimactic, suggests something

of the current state and future development of the discipline.

The reading I am proposing has an antecedent of sorts. In his “Comment on

the Relations of Science and Art” (1969), Thomas Kuhn gestured to the very

different responses by the two fields to their pasts, sketching in particular the

discomfiture and pleasure provoked by institutional sites. “Few scientists are ever

seen in science museums, of which the function is, in any case, to memorialize or

recruit, not to inculcate craftmanship or enlighten public taste. Unlike art, sci-

ence destroys its past.”10 The slightly comic cameo of the uneasy scientist,

trapped in the rubble of an irrelevant past, appears to have no particular connec-

tion to Galileo, although it emerges shortly after Kuhn’s veiled critique of one

aspect of Panofsky’s Galileo as a Critic of the Arts.11 While I do not take Galileo’s

impromptu museum to be the depot of embarrassing antecedents to his astron-

omy, I do want to examine the passage in terms of its general application to the

development of the history of science, offering a different sort of response to

Kuhn’s query, “Why is the museum essential for the artist, functionless for the

scientist?”

If we treat the Studiolo as the enclave of what Galileo saw as questionable

practices in natural philosophy, and the Tribuna as the preserve of astronomy

and mechanics as he pursued them, it is worth nothing that the history of early

modern science maintained this rough division until rather recently, typically

supplementing the latter studies only with the Paduan medical tradition, with

William Gilbert’s investigations of magnetism, and with the occasional gesture to

9. Anton Francesco Doni, “Diceria dell’Inquieto,” in I Marmi: Quarta Parte (Venice, 1609),
fol. 77–77v.

10. Thomas Kuhn, “Comment on the Relations of Science and Art,” in The Essential Tension:
Selected Studies in Scientific Tradition and Change (Chicago, 1977), 340–51, 345–46.

11. Kuhn (ibid., 342–43) suggests that the resistance to the idea of elliptical orbits cannot have
been primarily aesthetic.
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the empirical work of Francis Bacon. The first of those sequestered, questionable

disciplines to achieve recognition among historians of early modern science was

geology, appropriately emblematized here by the petrified crab. It did so in the

wake of Kuhn’s The Structure of Scientific Revolutions (1962) with foundational

texts such as Martin Rudwick’s The Meaning of Fossils (1972), Roy Porter’s The

Making of Geology: Earth Science in Britain, 1660–1815 (1977), and Paolo Rossi’s

I segni del tempo (1979). These and other works, setting aside the overly influen-

tial originary myths of Romantic-era geology, backdated the discipline to the

latter decades of the seventeenth century, insisting in particular on the work of

Nicolaus Stenonis and Agostino Scilla in Italy and on Robert Hooke in England

and often emphasizing both specific and general connections to a better estab-

lished Galilean or Newtonian science.

While subsequent scholarship no longer draws so self-consciously on Kuhn’s

depictions of scientific activity, in either its normal or its revolutionary guise, the

historiography of early modern geology still flourishes, variously emphasizing

the role of institutions such as the Medicean Accademia del Cimento and the

Royal Society of London, the shifting relationship of religion to science, the

organization and utility of the cabinet of curiosity, the relevance of particular

drawing styles or genres such as landscape or artists to the development of the

discipline, and the early emergence of something like the concept of Deep Time.12

Interestingly, these aspects of scientific activity would typify what Galileo found

troubling in either the actual Studiolo or the miniaturized version ascribed to

Tasso: the constraints imposed by a ruler’s active intervention in the pursuit of

natural philosophy, the sometime hint of piety and dubiety in those “pilgrimish”

objects, the fragments of a physical world prized for its departures from the

normative, the wavering boundary of the natural and the aesthetic, and the dis-

quieting suggestion, already latent in Doni’s notion of the sun as the sole dura-

ble antique, of the dark abyss of time.

There is a similar scenario for the next curio in the studio, the dried chame-

leon. Subject to vigorous trade for its special properties in early modernity, the

chameleon was the emblem of that loose consortium of beliefs then and now

identified as “natural magic.”13 Its pedigree was a fancy one: late in the first

12. Among recent studies, see in particular Marco Romano, “ ‘The Vain Speculation Disillusioned
by the Sense’: The Italian Painter Agostino Scilla,” Historical Biology 26, no. 2 (2014): 631–51; Ivano
dal Prete, “ ‘Being the World Eternal . . .’: The Age of the Earth in Renaissance Italy,” Isis 105, no. 2
(2014): 292–317; Martin J. Rudwick, Earth’s Deep History: How It Was Discovered and Why It
Matters (Chicago, 2014).

13. On the chameleon’s status as a collectible, see Paula Findlen, Possessing Nature: Museums,
Collecting, and Scientific Culture in Early Modern Italy (Berkeley, 1996), 65, 299.
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century AD Pliny reported that some 450 years earlier, the great atomist Democ-

ritus, misled by a desire to be helpful, had written an outrageous treatise on the

uses of that animal’s body parts, saying that when properly burned or pulverized,

it could be deployed in managing deteriorating eyesight, labor pains, lawsuits,

fevers, robberies, panic attacks, headaches, unwanted hair, and unruly rivers. A

century after Pliny, Aulus Gellius turned with feigned revulsion to such asser-

tions, writing, “of these [many and foolish absurdities] unwillingly, since they

disgust me, I recall a few,” before launching into a fulsome list of the powers of

the dead chameleon.14

Early modern discussions of the chameleon variously took up these and a less

extravagant claim, that the animal ate nothing but air. We encounter, for in-

stance, support for all such statements in a philosophical treatise of about 1590

by Giordano Bruno and reports that the painter Iacopo Ligozzi, skeptical about the

abstemious diet, conducted a dissection and found flies in the creature’s stomach

around 1597 and that several decades later a Franciscan, likewise unconvinced,

observed a chameleon in the botanical gardens of the Medici and concluded that it

fed on grass.15 By the late 1660s, a chameleon brought from Egypt to Louis XIV

was examined, dissected, and engraved by the Academy of Sciences; here, the focus

was its food, changes in color, respiration, and Pliny’s claim that it would explode

if placed on a fig branch. The celebrated novelist Madame de Scudéry soon ac-

quired a pair of chameleons from Egypt, managing to keep them alive for some

months but insisting that they fed only on sunlight and air.16

Such a list might easily be extended, but the crucial point is the animal’s status

within a world of the naturalized occult. That incursion of a range of intellectual

practices loosely associated with magic into the history of early modern science

began with Frances Yates’s controversial Giordano Bruno and the Hermetic Tradi-

tion (1964), a work that prompted, by way of elaboration and refinement, influ-

ential texts of the late 1970s and early 1980s such as Allen Debus’s The Chemical

Philosophy: Paracelsian Science and Medicine in the Sixteenth and Seventeenth

Centuries (1977) and Man and Nature in the Renaissance (1978) and Charles

14. See Pliny, Natural History, XXVIII:112–18; and Aulus Gellius, Attic Nights X:12; for the latter,
I have used the translation by John C. Rolfe, 3 vols. (Cambridge, MA, 1982), 2:242–43.

15. Giordano Bruno, De Rerum Principiis, in Opera latine conscripta, ed. Francesco Fiorentino
and Felice Tocco, 3 vols. in 8 (Florence, 1879–91), 3:526; Secondo Lancellotti, Farfalloni degli antichi
historici notati (Venice, 1636), 506.

16. Oded Rabinovitch, “Chameleons between Science and Literature: Observation, Writing, and
the Early Parisian Academy of Sciences in the Literary Field,” History of Science 51, no. 1 (2013): 33–
62.
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Webster’s From Paracelsus to Newton: Magic and the Making of Modern Science

(1982). The distinction between a public, pellucid, and “scientific” outlook and a

private, obscurantist, and “occult” view in early modernity has undergone sub-

stantial erosion. We might identify among the many accelerants in this process

influential scholarly work on the empirical, purposive, and codified nature of

“books of secrets”; closer tracking of the factions, developments, and interests

animating alchemy and astrology; and the additional contextualization of the

courtly and corporate bodies where such practices had the most scope.17 The

debate over the moment, causes, and sites of the eventual “decline of magic”

continues.18 To reduce the matter to the stuff in the studio, that chameleon,

whatever its attributes, still circulates among us.

If the creatures encased in amber neatly embody fauna and flora of the nor-

mative sort, we find that the history of early modern science, as if adhering to

Galileo’s dream of sequestered disciplines, had little to do with natural history

until the early 1990s, despite the explosive growth of botanical and zoological

knowledge throughout the sixteenth and seventeenth centuries.19 Among crucial

catalysts in this new area of historiography was Paula Findlen’s Possessing Na-

ture: Museums, Collecting, and Scientific Culture in Early Modern Italy (1994);

the protagonists of that landmark study were involved in a network of exchange

and elaboration that incorporated plant and animal life from well beyond the

Italian peninsula.20 Given that the rubric “natural production” necessarily applies

17. For an overview, see William R. Newman, “From Alchemy to ‘Chymistry,’ ” and Brian P.
Copenhaver, “Magic,” in Cambridge History of Science, vol. 3, Early Modern Science, ed. Lorraine
Daston and Katharine Park (Cambridge, 2006), 497–517, 518–40; see esp. Allen G. Debus, The French
Paracelsians: The Chemical Challenge to Medical and Scientific Tradition in Early Modern France
(Cambridge, 1991); Bruce T. Moran, The Alchemical World of the German Court: Occult Philosophy
and Chemical Medicine in the Circle of Moritz of Hessen (1572–1632) (Stuttgart, 1991); William
Eamon, Science and the Secrets of Nature: Books of Secrets in Medieval and Early Modern Culture
(Princeton, NJ, 1994); Pamela H. Smith, The Business of Alchemy: Science and Culture in the Holy
Roman Empire (Princeton, NJ, 1994); Lauren Kassell, Medicine and Magic in Elizabethan London:
Simon Forman: Astrologer, Alchemist, and Physician (Oxford, 2005); Hugh Trevor-Roper, Europe’s
Physician: The Various Life of Sir Theodore de Mayerne (New Haven, CT, 2006); Tara Nummedal,
Alchemy and Authority in the Holy Roman Empire (Chicago, 2007); Lauren Kassell, “Secrets Revealed:
Alchemical Books in Early-Modern England,” History of Science 49, no. 1 (2011): 61–88; Lawrence
Principe, “Alchemy Restored,” Isis 102, no. 2 (2011): 305–12; Monica Azzolini, The Duke and the
Stars: Astrology and Politics in Renaissance Milan (Cambridge, MA, 2013).

18. Among recent studies, see John Henry, “The Fragmentation of Renaissance Occultism and the
Decline of Magic,” History of Science 46 (2008): 1–48; Michael Hunter, “The Royal Society and
Decline of Magic,” Notes and Records of the Royal Society 65 (2011): 103–19.

19. See Paula Findlen, “Natural History,” in Park and Daston, Cambridge History of Science,
3:435–68, esp. 435–37.

20. Influential subsequent studies include Pamela H. Smith, The Body of the Artisan: Art and
Experience in the Scientific Revolution (Chicago, 2004); Londa Schiebinger, Plants and Empire: Colo-
nial Bioprospecting in the Atlantic World (Cambridge, MA, 2004); Brian W. Ogilvie, The Science of
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to many more phenomena than do those of fossils or occult objects—both of

which were eventually incorporated into taxonomies of flora or fauna—the fact

that historians of early modern science turned slightly later to natural history

than to either geology or to natural magic comes as something of a surprise.

The sheer size of the undertaking was likely a factor in the tardiness of this

now significant scholarly trend. Studies of early modern natural history, although

not without familiar insistence on the primacy of discoveries of particular spe-

cies or behaviors or the development of taxonomic schemata, now routinely

foreground the bigger pictures of both information overload and a surfeit of

specimens.21 Much of the current scholarship, in fact, addresses sixteenth- and

seventeenth-century techniques of controlling, codifying, displaying, and rep-

resenting the unprecedented influx of plants, animals, texts, and images. Over

time, however, even the gesture to superabundance has begun to give way to the

suggestion of vanishing flora and fauna. It is worth noting that 1994 saw, in

addition to Possessing Nature, the publication of brief studies featuring, for ex-

ample, a late sixteenth-century image of a bovine that would be extinct within

several decades and the discussion of the effects of deforestation and desiccation

from early modernity through the mid-nineteenth century.22 Such approaches,

Describing: Natural History in Renaissance Europe (Chicago, 2006); Harold John Cook, Matters of
Exchange: Commerce, Medicine, and Science in the Dutch Golden Age (New Haven, CT, 2007);
Deborah E. Harkness, The Jewel House: Elizabethan London and the Scientific Revolution (New
Haven, CT, 2007); Daniela Bleichmar, Visible Empire: Botanical Expeditions and Visual Culture in the
Hispanic Enlightenment (Chicago, 2012); Sachiko Kusukawa, Picturing the Book of Nature: Image,
Text, and Argument in Sixteenth-Century Human Anatomy and Medical Botany (Chicago, 2012).

21. Typical recent emphases on primacy are Marco Masetti, “The First Record of Marcgrave’s
Capuchin in Europe,” Archives of Natural History 37, no. 1 (2010): 91–101; Holger Funk, “Adam
Zalužansky’s ‘De Sexu Plantarum’ (1592): An Early Pioneering Chapter on Plant Sexuality,” and Jean-
Pierre d’Huart, Malgosia Nowak-Kemp, and Tom M. Butynski, “A Seventeenth-Century Warthog
Skull in Oxford, England” and “A Seventeenth-Century French Painting of a Warthog,” Archives
of Natural History 40, no. 2 (2013): 244–56, 294–301, 360–61; Tim R. Birkhead and Isabelle
Charmantier, “Nicolas Venette’s Traité du Rossignol (1697) and the Discovery of Migratory Restless-
ness,” Archives of Natural History 40, no. 1 (2013): 125–38; Holger Funk, “Describing Plants in a New
Mode: The Introduction of Dichotomies into Sixteenth-Century Botanical Literature,” Archives of
Natural History 41, no. 1 (2014): 100–112. On the superabundance of new material, see in particular
Brian Ogilvie, “The Many Books of Nature: Renaissance Naturalists and Information Overload,”
Journal of the History of Ideas 64, no. 1 (2003): 29–40; Ann Blair, Too Much to Know: Managing
Scholarly Information before the Modern Age (New Haven, CT, 2010); Valentina Pugliano, “Specimen
Lists: Artisanal Writing or Natural Historical Paperwork?” Isis 103, no. 4 (2012): 716–26; Bruno
Strasser, “Collecting Nature: Practices, Styles, and Narratives,” Osiris 27, no. 1 (2012): 303–40; Rich-
ard Yeo, Notebooks, English Virtuosi, and Early Modern Science (Chicago, 2014).

22. Cynthia M. Pyle, “Some Late Sixteenth-Century Depictions of the Aurochs (Bos primigenius
Bojanus, Extinct 1627): New Evidence from Vatican MS Urb. Lat. 276,” Archives of Natural History 21,
no. 3 (1994): 275–88; Richard H. Grove, “A Historical Review of Early Institutional and Conservation-
ist Responses to Fears of Artificially Induced Global Climate Change: The Deforestation-Desiccation
Discourse, 1500–1860,” Chemosphere 29, no. 5 (1994): 100–101.
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whether they emphasize long-term interest in anthropogenic climate change or

treat the impact of unsourced environmental degradation on events traditionally

analyzed from a political or economic perspective, are predictably ever more

prominent in the scholarly literature on early modern natural history: the in-

creasingly global, collaborative, and interdisciplinary nature of these arguments

tends to dwarf, if not to displace, even the broad vistas of information overload

and a superabundant Nature.23

While we might see the petrified crab, desiccated chameleon, and amber-

encased spider and fly as the emblems of areas that Galileo and mid- to late

twentieth-century historians hesitated to associate with the practice of science,

matters are slightly altered when we confront the last of those curios, the figu-

rines some said emerged from ancient Egyptian tombs, the small sketches of

Bandinelli or Parmigianino, “or other such trinkets.” The caustic energy of the

list, to be sure, derives from the simultaneous suggestion of a trivializing specific-

ity and of an apparent common denominator, some regrettable sensibility under-

writing that passage from the earth’s most singular products to the aesthetic

productions of two extremely prolific draftsmen. But even in maintaining this

continuum—one where the clay dolls seem scarcely differentiated from the earth

itself and where the numberless and evidently similar sketches of Bandinelli and

Parmigianino are freighted with a kind of primitive, unpolished air—we might

distinguish between what Galileo presents as unnatural natural objects and art-

less artificial ones. The latter, too, have recently made their way into the histori-

ography of early modern science.

Theirs is a double existence. The ethnographic object, of course, figures with

some frequency in the scholarship on early modern science, particularly in connec-

tion with the voyages of discovery and imperial expansion; foundational texts

would include Frank Lestringant’s L’Atelier du cosmographe ou l’image du monde

à la Renaissance (1991), Anthony Pagden’s European Encounters with the New

World (1993), and Mary Baine Campbell’sWonder and Science: Imagining Worlds

23. Teresa Kwiatkowska and Alan Holland, “Dark Is the World to Thee: A Historical Perspective
on Environmental Forewarnings,” Environment and History 16, no. 4 (2010): 455–82; J. Donald
Hughes, “Ancient Deforestation Revisited,” Journal of the History of Biology 44, no. 1 (2011): 43–57;
Brant Vogel, “The Letter from Dublin: Climate Change, Colonialism, and the Royal Society in the
Seventeenth Century,” Osiris 26, no. 1 (2011): 111–28; Geoffrey Parker, Global Crisis: War, Climate
Change and Catastrophe in the Seventeenth Century (New Haven, CT, 2013); Vera Keller, “Nero and
the Last Stalk of Silphion: Collecting Extinct Nature in Early Modern Europe,” Early Science and
Medicine 19 (2014): 424–47. See further the special issue of the Revue d’Histoire Moderne et Con-
temporaine, vol. 57, no. 3 (2010), devoted to the question of climate and history from the sixteenth to
nineteenth centuries; Emmanuel Garnier’s introduction, “Fausse science ou nouvelle frontière? Le
climat dans son histoire,” discusses a range of approaches to the question of climate change for early
modernity.
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in Early Modern Europe (1999). Galileo himself was familiar, if not much im-

pressed, with such items. He was approached by a collector of new world funeral

figurines in 1612; then busy with sunspots, he gestured by way of a hasty reply to

the Egyptian dolls, only to be told that these increasingly common items were

already a little déclassé.24 Nor is there is much indication that he shared the interest

of his friends and patrons in items such as feather art from the Americas, or in

issues such as vestigial musical traditions in early modern Italy, and his perspective

seems remote indeed from something like Gottfried Leibniz’s taxonomic view of

ethnolinguistics.25

It is nonetheless worth noting that Galileo compared the mental effort of

imagining extraterrestrial conditions to the intellectual tasks confronting not the

European traveler but rather a member of a strange tribe, “one born and bred in

a vast forest, among wild beasts and birds, and entirely without knowledge of

water,” a gesture that anticipates the thoroughgoing engagement of the history of

science as a discipline with ethnographic and anthropological perspectives.26

Such approaches are typified by Steven Woolgar and Bruno Latour’s Laboratory

Life (1979), where the “strange tribe” under sustained scrutiny is a particular

group of scientists, elsewhere viewed as a “culture,” engaged in their quotidian

labor—the construction of a certain set of scientific facts—under the spell of myths

and rituals central to their profession. As if to resist Galileo’s fantasy of sequestered

disciplines, this and other studies such as Latour’s Nous n’avons jamais été mo-

dernes (1993), Andrew Pickering’s Mangle of Practice: Time, Agency, and Science

(1995), and Pierre Bourdieu’s Science de la science et réflexivité (2001) emphasize

the relationship of social sciences to the “hard” sciences. And in keeping with the

traditional anthropological focus on material culture, but also as in response to the

contemporaneous, anxious interest in eras without man and in a vanishing natu-

ral world, these works foreground the role of physical objects—materials, instru-

ments, products—in the practice of science.

Those small sketches so indifferently attributed to “Baccio Bandinelli or Par-

migianino” likewise enjoy a dual position. To oversimplify, we might describe the

first wave of the intersection of the histories of early modern science and art as a

24. Lorenzo Pignoria to Galileo Galilei, in Opere, 11:388, 400, 414.
25. On Galileo’s probable distaste for Mexican feather art prized by the Medici and other rulers,

and occasionally imitated by European artists, see Eileen Reeves, Painting the Heavens (Princeton, NJ,
1997), 19–20; on the interest of his fellow Lincean Francesco Stelluti in the afterlife of an ancient music-
making custom, see Naomi Barker, “Charivari and Popular Ritual in Seventeenth Century Italy,” Early
Music 41, no. 3 (2013): 447–59. On Leibniz’s ethnographical interests, see Justin E. H. Smith, “Leibniz on
Natural History and National History,”History of Science 50 (2012): 377–401.

26. Galileo, Dialogo intorno ai due massimi sistemi, in Opere, 7:86.
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series of opportunistic encounters: neither the story of astronomy and astrology

nor those of alchemy, botany, medicine, or zoology can be told without reference

to drawn, printed, painted, and sculpted works of the period. Particular and

general aspects of early modern European art, too, are associated with roughly

coeval developments in natural philosophy; the illusionistic treatment of space,

minute attention to anatomical detail, realistic depictions of plant and animal

life, and a novel focus on landscape are typically identified in this fashion. Schol-

arship from the mid-1980s has been devoted to the evident impact of emergent

sciences on painters, sculptors, architects, and printmakers: the sheer volume and

range of artifacts in this flood of studies suggest, unfairly, something like Galileo’s

casual, content-indifferent designation of sketches of this or that artist.27

That somewhat utilitarian approach has undergone significant modification in

the past decade, and early modern art is no longer the repository of the real or

the inevitable adjunct of empirical observation. Scholars have variously chosen to

emphasize instead the very wide array of stylistic conventions; the influence of

the artisan or amateur collector on the practice of science, medicine, or technol-

ogy; the enhanced or hyperreal nature of scientific representation; the contested

status of the printed image; the persistence of the fantastical alongside a familiar

naturalism; the constraints of the material itself; the efforts to illustrate the un-

real or elusive objects of a quotidian reality remote from our own; and the im-

pulse to suppress rather than display features not associated with the typical.28

These approaches differ considerably among themselves and will likely continue

to diverge, but to the extent that they share a common denominator, it is the

recognition of the relative autonomy of an aesthetic agenda, even in artifacts

seemingly designed to convey unequivocal information about the natural world.

More recently still, the relationship of artistic representation and scientific

observation has not simply been recalibrated but is so altered that the former

appears occasionally to encompass or to substitute for the latter. Thus, to choose

two instances involving Galileo himself, he is described as drawing not in order

27. For a valuable overview, see Carmen Niekrasz and Claudia Swan, “Art,” in Park and Daston,
Cambridge History of Science, 3:773–96.

28. See, e.g., Pamela Smith and Paula Findlen, eds., Merchants and Marvels: Commerce, Science,
and Art in Early Modern Europe (New York, 2002); David Freedberg, The Eye of the Lynx: Galileo,
His Friends, and the Beginnings of Modern Natural History (Chicago, 2003); Smith, Body of the
Artisan; Janice Neri, The Insect and the Image: Visualizing Nature in Early Modern Europe, 1500–
1700 (Minneapolis, 2011); Kusukawa, Picturing the Book of Nature; Stephanie Moser, “Making Expert
Knowledge through the Image: Connections between Antiquarian and Early Modern Scientific Illus-
tration,” Isis 105, no. 1 (2014): 58–99.
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to record what he has already learned but rather to learn what it is that he is

seeing.29 The technique is by implication dependent on the acquired skill known

as disegno, but it erases the traditional connection of this graphic ability with a

preconceived design and leaves little room for those more individualized traits

typically subsumed under the artist’s “style” or “hand.” Galileo’s small sketches,

on this reading, are roughly the analogues of those attributed to Bandinelli or

Parmigianino both because they, too, involve a suppression of content and be-

cause such a transfer of information, where the artist takes on the role of the

medium itself, implies a certain automatism and thus an uncanny interchangea-

bility of qualified personnel.

Thus, while the first two items in this impromptu museum, that petrified crab

and shriveled chameleon, denote areas of scholarly inquiry eventually addressed

by historians of science and then included under the third and more capacious

rubric of natural history—itself lately incorporated into the narrative of early

modern scientific development—the last two objects are tokens of ever more

porous disciplinary borders. For the purposes of the current argument, the crucial

issue is the endpoint of this series, those “other such trinkets.” Put differently,

which sequestered, nonscientific discipline will next inform the history of science?

The features of the curio collection itself suggest a likely possibility. It moves

from terrestrial productions to cultural artifacts, the ponderous pace implying

only very slight refinement between each item. The index of its progression

seems to be a flickering individual agency hesitantly assigned, first, on the fragile

basis of hearsay, to the anonymous creators of clay figurines from ancient Egyp-

tian tombs, and then, to either of two prolific sixteenth-century draftsmen, one

well known for his populous workshop, the other for the theft, dispersal, and

imitation of his drawings.30 Agency seems to correlate, moreover, with an in-

creasing distance between the material of the object and that of the thing repre-

sented. Natural forces simply convert the crab to stone but shrink and shape the

chameleon and energetically enfold the spider and fly in amber; humans fashion

29. Horst Bredekamp, Galilei der Künstler: Der Mond, die Sonne, die Hand (Berlin, 2007), 238;
Owen Gingerich and Albert Van Helden, “How Galileo Constructed the Moons of Jupiter,” Journal
for the History of Astronomy 42, no. 2 (2011): 259–64, 262–64. Galileo’s own description of his
process of sketching projected sunspots, an activity that almost certainly involved an anonymous
collaborator, implies a similar sort of automatism, as signaled by his unusual reliance on impersonal
reflexive verbs; see Galileo Galilei and Christoph Scheiner, On Sunspots, trans. and introd. Eileen
Reeves and Albert Van Helden (Chicago, 2010), 126–27.

30. On Bandinelli and Parmigianino as draftsmen, see Linda Wolk-Simon, “Disegno as Ritratto:
Drawing in the Biography of Baccio Bandinelli,” in Donatello, Michelangelo, Cellini: Sculptors’ Draw-
ings from Renaissance Italy, ed. Michael Cole (Boston, 2014), 74–101; David Ekserdjian, Parmigianino
(New Haven, CT, 2006), 162–89.
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statuettes of earth before burying them anew with bodies destined to turn to dust,

while Bandinelli, Parmigianino, or those operating under their names use chalk

or ink or a combination of both to depict things at some remove from those min-

eral, animal, or vegetable substances. The final item, neither wholly neglected nor

adequately described, presumably enjoys a closer connection to an individual cre-

ator and involves a representational system still less dependent on particular ma-

terials. In all likelihood, it is the literary text.

Although the curio collection encodes a kind of inevitability in its passage

from the petrified crab to the unseen text, it masks what once was a robust

disciplinary barrier. Eric Cochrane’s “Science and Humanism in the Italian Re-

naissance,” which expressed impatience with the conventional view of humanism

as entirely inimical to the emergent intellectual tradition best represented by

Galileo, provides an excellent index of that resistance. As Cochrane saw it, isolat-

ing Galileo from the alleged toxins of his own culture meant locating his inspira-

tion in other and more dubious ambits such as Paduan Aristotelianism, medieval

nominalism, or a disguised Neoplatonism. Cochrane argued instead for the ulti-

mate compatibility of humanism with early modern science, noting particularly

their shared contempt for scholastic rituals and unexamined authorities; their

enthusiasm for print culture and for an intellectual landscape animated by hy-

potheses, speculation, and rhetoric; and their general interest in communication.

These bold claims aside, the essay concluded on an apologetic note: “To call

Galileo a humanist may be something of an exaggeration.”31

In more general terms, as in the case of ethnography and art history, the

relationship of literature to the history of science was characterized until recently

by frequent encounters, typically limited to a few familiar authors and recogniza-

ble texts. To judge from the asymmetry of the relevant databases, such interac-

tions were of far greater importance to literary critics than to historians, and the

transfer of information was generally traced from its original scientific or techno-

logical domain to a decorous resting place in literature. Apart from the early and

influential works of Marjorie Hope Nicholson, Michel Serres, Ferdinand Hallyn,

and Denise Albanese, the efforts to demonstrate either the sustained and well-

informed interest of a range of humanists in emerging natural philosophy or

technology or that of early modern natural philosophers in literature date only to

the past decade. These recent approaches would include Jessica Wolfe’s Human-

ism, Machinery, and Renaissance Literature (2004), Campbell’s Wonder and Sci-

31. Eric Cochrane, “Science and Humanism in the Italian Renaissance,” American Historical
Review 81, no. 5 (1976): 1039–57, 1057.
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ence (2nd ed., 2004), Elizabeth Spiller’s Science, Reading, and Renaissance Litera-

ture: The Art of Making Knowledge, 1580–1670 (2007), Joanna Picciotto’s Labors

of Innocence in Early Modern England (2010), Richard Scholar and Alexis Tadié’s

edited collection Fiction and the Frontiers of Knowledge in Europe, 1500–1800

(2010), Frédérique Aït-Touati’s Fictions of the Cosmos: Science and Literature of

the Seventeenth Century (2011), Howard Marchitello’s The Machine in the Text:

Science and Literature in the Age of Shakespeare and Galileo (2011), Crystal Hall’s

Galileo’s Reading (2011), Enrique García Santo-Tomás’s La musa refractada:

Literatura y óptica en la España del Barroco (2014), and Lawrence Lipking’s

What Galileo Saw: Imagining the Scientific Revolution (2014). These and other

texts present literature not simply as the tasteful treasury of notions elsewhere

aired, with greater rigor and less panache, as natural philosophy but rather as the

best developed source of intellectual perspectives, generic categories, and writing

styles essential to the formation of early modern science.

Put differently, natural philosophy in its various guises—a provisional set of

related questions, conjectures, demonstrations, statements, or abstractions about

the physical world—adapts viewpoints and procedures taken from the arsenal of

literature. As the gradient of conceptual or observational or representational

difficulty increases, these appropriations tend likewise to increase but are also

more and more disguised: objects that elude the unassisted senses, those so nu-

merous as to overwhelm existing epistemic structures, those only available as

quantified entities, and those embodying dramatic departures from the norm

require particular fictions to emerge as the oxymora known as “natural facts.” To

conceptualize, observe, interpret, and represent the physical world, that is, to

maintain its status as Nature rather than as artifice, means at once to draw on

and to deny the domain of the literary.

The increasingly explicit recognition of early modern natural philosophy’s

disguised debt to literature among critics has lately been complemented by sim-

ilar suggestions, much weaker and briefer in their formulation, within the his-

tory of science. Consider in this connection three excellent recent biographies of

Galileo. Michele Camerota’s Galileo Galilei e la cultura scientifica nell’età della

Controriforma (2004) presents frequent snippets of early modern verse and even

a passage from The Taming of the Shrew; David Wootton’s Galileo: Watcher of

the Skies (2010) offers not simply a repurposed line from John Keats’s “On

Looking into Chapman’s Homer” but also lines from John Donne’s First Anni-

versary, as well as the attractive suggestion of an encounter between the poet and

astronomer; John Heilbron’s Galileo (2010) insists on his status as “a patrician

humanist” and as “a humanist of the old school,” on careful attention to his
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literary tastes, and on an extended comparison between the historical protagonist

and a literary character known to him, Don Quixote.32

Galileo’s Muse: Renaissance Mathematics and the Arts (2011), written by math-

ematician Mark Peterson, goes one step further: it opens with “Galileo, Human-

ist,” places the geometrical tradition on which he drew within a complex cultural

framework, focuses on his changing view of the architecture of Dante’s Inferno,

and even attributes a text published by a disciple, an Oration in Praise of Math-

ematics, to the astronomer himself. In short, it treats his mental habits as a natu-

ral philosopher formulating a mathematical physics as coterminous with those

of a reader and writer of literature. Of these our disciplinary divisions and alli-

ances Galileo would have known next to nothing, but in gesturing to literature as

the last of those “other such trinkets,” as the curio that punctuated the passage

from the earthy to the artsy and so maintained the fiction of the “natural fact,”

he formulated a version of science and anticipated our shifting accounts of its

emergence.

32. Galileo owned the Italian translation of the Quixote; see Antonio Favaro, La Libreria di Galileo
Galilei (Rome, 1887), 68.
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