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Introduction

WHAT DO you see when you look at the night sky? On most nights,
clouds permitting, you can see the moon and stars. The particular stars
that you see will vary depending on your geographical location and the
time of the year. On some nights, you can see one or more planets as
well. Occasionally you might see even rarer phenomena like shooting
stars, a comet, or an eclipse. How do you make sense of what you see?
You have probably learned something about the structure and nature of
the universe from school, science museums, independent reading,
television, the internet, or some combination of these, and you interpret
your observations of the night sky to fit what you have learned. For
example, you most likely believe that night and day are caused by the
rotation of the Earth on its axis, and not by the motion of the sun
around the Earth. Depending on your background and inclinations, you
may see other things when you look at the night sky. You may see the
immense power and goodness of a Creator God. You may see the vast-
ness of the universe and the cosmic insignificance of human beings. You
may see the beauty that has inspired poets and artists, or the unsolved
mysteries of the cosmos that have inspired scientists.

If you lived in Europe before about 1600, you would have seen the
same things in the night sky, but you would have interpreted your ob-
servations very differently. Instead of an infinite universe and a moving
Earth, you would have imagined that the cosmos was a sphere—an
enormous sphere, but a finite one—and that the Earth you were stand-
ing on was a tiny point at the center of this sphere. The cosmos consisted
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of a nested set of hollow, transparent spheres, rather like an onion, if an
onion were a perfect sphere and each of its layers was also perfectly
spherical. All these spheres were centered on the Earth. The stars that
you saw in the night sky were all embedded in the outermost of the hol-
low spheres—or orbs—that made up the cosmos. The five planets
visible to the naked eye (Mercury, Venus, Mars, Jupiter, and Saturn),
the sun, and the moon were each embedded in different orbs. All the
orbs rotated around the Earth, creating the cycle of night and day, sea-
sons and years, past, present, and future. Further, you would almost
certainly have believed that the universe was the beautiful, orderly, law-
like creation of a benevolent God. And this would be true whether you
were Christian, or a member of one of the two significant minority
religions in Europe: Islam and Judaism.

If you lived any time after about 1250, most likely you would have
learned about the cosmos by reading a book called the Treatise on the
Sphere. The Sphere was written around 1230 by Johannes de Sacrobosco,
who taught mathematics and astronomy at the University of Paris. He
composed the Sphere as an introductory textbook for his students. The
book rapidly became the most popular and widely used astronomy text
of the medieval and early modern period. There are at least one hundred
surviving manuscripts of the Sphere, and over three hundred different
printed editions between the 1470s and the 1660s. The majority of these
were in Latin, but there were also versions in German, English, French,
Italian, Spanish, Portuguese, and several non-European languages. For
four hundred years, men and women across Europe and beyond learned
about the cosmos from Sacrobosco’s Sphere. At a very conservative es-
timate, more than one million Europeans read the Sphere during the
four centuries it was in circulation. Only a fraction can be identified
with certainty, and of that number, a mere fraction left any account of
why they read Sacrobosco’s Sphere and what they thought about it.
Nonetheless, even this tiny percentage reveals that a surprisingly wide
variety of people in medieval and early modern Europe were interested
in astronomy.

Why was an astronomy text written in the 1230s still being published
and read four centuries later? Why was a text that described a geocentric
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cosmos still in circulation long after Nicholas Copernicus proposed that
the Earth circled the sun and Galileo Galilei pointed his telescope at the
heavens? Why was a text that described planets as embedded in crystal-
line spheres still being taught long after Johannes Kepler asserted that
planets move freely through space in elliptical orbits? Why was a text
that claimed part of the globe was too hot to sustain life still being read
long after the European voyages of exploration had found the tropics
full oflife? The longevity of the Sphere might seem to be evidence of the
intellectual stagnation that is so often imputed to the Middle Ages. But
tracing the history of this book and its readers shows exactly the
opposite. It reveals a lively curiosity about the universe, a keen interest
in new discoveries and new ideas, and a willingness to question authori-
tative sources of information.

Far from remaining static for four centuries, the Sphere—in both
manuscript and print—was generally accompanied by additions, cor-
rections, and commentary. From the moment he wrote it, Sacrobosco’s
short, simple text was seen as a starting point for inquiry, not an end-
point; the first step on a journey, not the destination. His readers were
skeptical and critical, not credulous. Through the centuries, readers
chose which aspects of his original text to accept, which to modify, and
which to reject. What the Sphere offered was a framework for investiga-
tions of the cosmos, a set of questions rather than a set of authoritative
answers.

The Sphere appeared as a textbook in introductory astronomy classes
at universities throughout Europe from the mid-thirteenth to the mid-
seventeenth century. Astronomy was part of the basic liberal arts cur-
riculum that all students were required to complete before advancing
to any of the higher faculties, and as a result, a very high percentage of
university-educated men read the Sphere. This includes men who went
on to the higher faculties of medicine, law, or theology, as well as those
who left after a few years without completing a degree. The Sphere was
used by tutors who offered private instruction to children of the
wealthy—both boys and girls. It was studied in monasteries and con-
vents by monks and nuns, and by the children who attended monastery
schools but never took vows. Mastery of the contents of the Sphere was
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part of what it meant to be an educated person in medieval and early
modern Europe. Without a basic understanding of the cosmos, one
would not be able to understand the numerous references to stars, plan-
ets, and celestial phenomena that were ubiquitous in art, poetry, and
literature. When William Shakespeare has Romeo say of Juliet,

Two of the fairest stars in all the heaven

Having some business, do entreat her eyes

To twinkle in their spheres till they return. (Romeo and Juliet,
act 2, scene 2)

he understood—and he counted on his audience understanding—that
stars were embedded in solid, crystalline spheres rotating around the
Earth. Most would have attained this knowledge from reading an edi-
tion of Sacrobosco.

The structure of this book is not linear and chronological. Rather, it is
circular and recursive, like the structure of the universe described by
Sacrobosco. In this cosmos, the Earth is at the center—tiny in relation
to the vastness of the heavens, and motionless as the moon, sun, planets,
and stars circle around it in an endless, complex dance. Sacrobosco and
his Sphere are the small, still point at the center of this narrative. Around
them swirl spheres of culture—science, religion, politics, and econom-
ics. In chapter 1 we meet Johannes de Sacrobosco, a young Englishman
newly arrived at the University of Paris in the early thirteenth century.
Although we have only fragmentary information about Sacrobosco’s life,
we can reconstruct the milieu in which he composed his Sphere. The
newly established University of Paris was an intellectual center, drawing
students and teachers from all parts of Europe. And this was an exciting
time to study astronomy. In the generation before Sacrobosco, a flood of
translations of Arabic astronomical works had dramatically expanded
and improved European understandings of the cosmos, and he eagerly
shared this new material with students in his lectures and in his textbook.
In chapter 2 we turn to the contents of Sacrobosco’s Sphere, using it as an
entrée into the medieval cosmos. The Sphere details the structure of the
heavens, but more than that, it shows us how astronomy fit into medieval
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culture. Laced with Latin poetry and biblical allusions, the Sphere oftered
readers a specifically European and Christian view of the cosmos.

Chapters 3 and 4 move beyond the author and introduce the scribes
and printers whose hands and minds transformed the Sphere from a
simple textbook prepared by an obscure university professor into a best-
seller. Manuscript versions of the Sphere varied widely, ranging from
gorgeously illuminated presentation copies, made for royalty, to small,
plain versions made for impecunious students. Printed versions too dif-
fered in the number and kind of illustrations included, the texts they
were combined with, dedication letters, and prologues. These variations
impacted the experience of reading Sacrobosco’s Sphere and broadened
its readership beyond university students.

Chapters s, 6, and 7 tell the familiar story of the Scientific Revolution
through an unfamiliar set of sources: commentaries on Sacrobosco’s
Sphere. 1 begin, in chapter s, with the very earliest commentaries on the
Sphere from the thirteenth and fourteenth centuries, and show that, far
from being a period of intellectual stagnation, these centuries were char-
acterized by lively debate and avid curiosity about the structure of the
cosmos. Chapter 6 surveys discussions of Copernicus and heliocen-
trism in Sphere commentaries. Chapter 7 examines the ways that new
observations of the heavens, including the stars and nebulae of the
Southern Hemisphere, the supernova of 1572, and Galileo’s telescopic
discoveries, were incorporated into Sphere commentaries.

Some of the people who read the Sphere had practical motivations.
Two important practical applications of astronomy in medieval and
early modern Europe were astrology, the subject of chapters 8, 9, and
10; and navigation, the subject of chapters 11, 12, and 13. Astrology was
premised on the belief that the celestial bodies influenced life on Earth.
This belief was so widespread that no sensible king, queen, emperor, or
pope would go to war, get married, or undergo medical treatment with-
out consulting an astrologer. Another measure of the importance of
astrology is its prevalence in commentaries on the Sphere. Beginning in
the late fifteenth century in Spain and Portugal, the Sphere was used to
train navigators and pilots in the new techniques of celestial navigation.
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In turn, the information these men brought back about new lands and
peoples was then integrated into the Sphere.

The last three chapters examine the importance of the Sphere in the
religious culture of medieval and early modern Europe. Chapter 14 de-
scribes the importance of astronomy in Christian education beginning
in the early Middle Ages and its renewed significance in the Reforma-
tion, when Catholic and Protestant educators each produced their own
Spheres. The importance of astronomy and the Sphere to European
Christians is evidenced by the fact that sixteenth- and seventeenth-
century missionaries used the Sphere in their efforts to convert the
peoples they encountered. Chapter 15 examines the use of the Sphere in
missionary efforts in New Spain, and chapter 16 examines the use of the
Sphere in missionary efforts in China.

When he composed the Sphere in the early thirteenth century, Sacro-
bosco probably had no idea that his modest textbook would be read all
over Europe for four hundred years, let alone carried to lands and
peoples he did not even know existed. Tracing the history of the Sphere
provides a new window into the massive intellectual and cultural
changes that took place in Europe between the thirteenth and seven-
teenth centuries. The revolutionary works of men like Copernicus,
Galileo, and Kepler stand out like stars in a vast dark firmament. View-
ing theirideas and discoveries—and those of other lesser luminaries—
in the myriad versions of the Sphere produced over the course of four
centuries brings them back down to Earth. We can observe the old and
the new bumping up against each other and jostling for a place in a new
world order. Instead of seeing only the few great men whose discoveries
and theories transformed understandings of the natural world, we can
see the messier and more mundane efforts of a wide variety of authors
and readers to come to terms with new knowledge and ideas. In some
cases, this meant integrating new findings into older systems of under-
standing the world, and in other cases it meant jettisoning those older
systems in favor of new ones. But they all started in the same place, with
Sacrobosco’s Sphere, the book everyone read.
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