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Chapter 1:

Time in Print

What does history look like? How do you draw time?

While historical texts have long been subject to critical anal-
ysis, the formal and historical problems posed by graphic
representations of time have largely been ignored. This is
no small matter: graphic representation is among our most
important tools for organizing information.” Yet, little has
been written about historical charts and diagrams. And,
for all of the excellent work that has been recently pub-
lished on the history and theory of cartography, we have
few examples of critical work in the area of what Eviatar
Zerubavel has called #ime maps.* This book is an attempt to
address that gap.

In many ways, this work is a reflection on lines—
straight and curved, branching and crossing, simple and
embellished, technical and artistic—the basic components
of historical diagrams. Our claim is that the line is a much
more complex and colorful figure than is usually thought.
Historians will probably appreciate this aspect of the book
fairly easily. We all use simple line diagrams in our class-
rooms—what we usually call “timelines™—to great effect.
We get them, our students get them, they translate won-
derfully from weighty analytic history books to thrilling

narrative ones.
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But simple and intuitive as they seem, these timelines
are not without a history themselves. They were not always
here to help us in our lectures, and they have not always
taken the forms that we unthinkingly give them. They are
such a familiar part of our mental furniture that it is some-
times hard to remember that we ever acquired them in the
first place. But we did. And the story of how is worth tell-
ing, because it helps us understand where our contempo-
rary conceptions of history come from, how they work, and,
especially, how they rely on visual forms. It is also worth
telling because it’s a good story, full of twists and turns and
unexpected characters, soon to be revealed.

Another reason for the gap in our historical and theo-
retical understanding of timelines is the relatively low sta-
tus that we generally grant to chronology as a kind of study.
Though we use chronologies all the time, and could not do
without them, we typically see them as only distillations
of complex historical narratives and ideas. Chronologies
work, and—as far as most people are concerned—that’s
enough. But, as we will show in this book, it wasn’t always
so: from the classical period to the Renaissance in Europe,
chronology was among the most revered of scholarly pur-
suits. Indeed, in some respects, it held a status higher than
the study of history itself. While history dealt in stories,



chronology dealt in facts. Moreover, the facts of chronology
had significant implications outside of the academic study
of history. For Christians, getting chronology right was the
key to many practical matters such as knowing when to
celebrate Easter and weighty ones such as knowing when
the Apocalypse was nigh.

Yet, as historian Hayden White has argued, despite the
clear cultural importance of chronology, it has been difficult
to induce Western historians to think of it as anything more
than a rudimentary form of historiography. The traditional
account of the birth of modern historical thinking traces
a path from the enumerated (but not yet narrated) medi-
eval date lists called annals, through the narrated (but not
yet narrative) accounts called chronicles, to fully narrative
forms of historiography that emerge with modernity itself.3
According to this account, for something to qualify as his-
toriography, it is not enough that it “deal in real, rather than
merely imaginary, events; and it is not enough that [it repre-
sent] events in its order of discourse according to the chron-
ological framework in which they originally occurred. The
events must be. . . revealed as possessing a structure, an order
of meaning, that they do not possess as mere sequence.”
Long thought of as “mere sequences,” in our histories of

history, chronologies have usually been left out.
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[1]

1932-1970 “calendar,” Saul Steinberg,
Untitled, 1970

Ink, collage, and colored pencil on paper, 14

% x 23 inches, Beinecke Rare Book and
Manuscript Library, Yale University © The
Saul Steinberg Foundation/Artists Rights
Society (ARS), New York

But, as White argues, there is nothing “mere” in the
problem of assembling coherent chronologies nor their
visual analogues. Like their modern successors, traditional
chronographic forms performed both rote historical work
and heavy conceptual lifting. They assembled, selected, and
organized diverse bits of historical information in the form
of dated lists. And the chronologies of a given period may
tell us as much about its visions of past and future as do its
historical narratives.

White gives the example of the famous medieval
manuscript chronology called the Annals of St. Gall, which
records events in the Frankish kingdoms during the eighth,
ninth, and tenth centuries in chronological order with dates
in a left hand column and events on the right. [/igs. 2-31 To
a modern eye, annals such as these appear strange and antic,
beginning and ending seemingly without reason, mashing
up categories helter-skelter like the famous Chinese ency-
clopedia conjured by Jorge Luis Borges. Here, for example,

is a section covering the years 709 to 734.

709. Hard winter. Duke Gottfried died.

710. Hard year and deficient in crops.

711.
712. Flood everywhere.

II



713.

714. Pippin, mayor of the palace died.

715.

716.

717.

718. Charles devastated the Saxon with great destruction.
719.

720. Charles fought against the Saxons.

721.Theudo drove the Saracens out of Aquitaine.

722. Great crops.

723.

724.

725. Saracens came for the first time.

730-

731. Blessed Bede, the presbyter, died.

732. Charles fought against the Saracens at Poitiers on Saturday.

733-
7342

From a historiographical point of view, the text seems
to be missing a great deal. Though it meets a very mini-
mal definition of narrative (it is referential, it represents
temporality), it possesses few or none of the characteristics

that we normally expect in a story, much less a history. The
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[2-3]

Annals of St. Gall, Monastery of
St. Gall, Switzerland, mid-eleventh
century

Annals make no distinction between natural occurrences
and human acts; they give no indication of cause and effect;
no entry is given more priority than another. Below the
level of years, references to time are strangely gnomic: in
the year 732, for example, the text indicates that Charles
Martel “fought the Saracens on Saturday,” but it does not
specify which Saturday. Above the level of the year, there is
no distinction among periods, and lists begin and end as
nameless chroniclers pick up and put down their pens. But
this should not be taken to suggest that the St. Gall manu-
scripts are without meaningful structure. To the contrary,
White argues, in their very form, these annals breathe with
the life of the Middle Ages. The Annals of St. Gall, White
argues, vividly figure a world of scarcity and violence, a
world in which “forces of disorder” occupy the forefront
of attention, “in which things sappen o people rather than
one in which people do things.” As such, they represent a
form closely calibrated to both the interests and the vision
of their users.

Parallel observations have been made by scholars of
non-Western historiography such as the great Indian his-
torian Romila Thapar. Thapar has long emphasized that
genealogy and chronicle are not primitive efforts to write

what would become history in other hands, but powerful,
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graphically dense ways of describing and interpreting the
past.” And in recent years, historians of premodern Europe
like Roberto Bizzocchi, Christiane Klapisch-Zuber, and
Rosamond McKitterick have begun to pay due attention
to the graphically sophisticated ways in which genealogi-
cal forms—especially the tree—have developed and been
used in the historiography of both the premodern and the
modern West.®

Addressing the problem of chronology, and especially
the problem of visual chronology, means going back to the
line, to understand its ubiquity, flexibility, and force. In rep-
resentations of time, lines appear virtually everywhere, in
texts and images and devices. Sometimes, as in the time-
lines found in history textbooks, the presence of the line
couldn’t be more obvious. But in other instances, it is more
subtle. On an analog clock, for example, the hour and min-
ute hands trace lines through space; though these lines are
circular, they are lines nonetheless. As the linguist George
Lakoft and the philosopher Mark Johnson have argued, the
linear metaphor is even at work in the digital clock, though
no line is actually visible. In this device, the line is present
as an “intermediate metaphor”: to understand the meaning
of the numbers, the viewer translates them into imagined

points on a line.?
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Our idea of time is so wrapped up with the metaphor of
the line that taking them apart seems virtually impossible.
According to the literary critic W. J. T. Mitchell, “The fact
is that spatial form is the perceptual basis of our notion of
time, that we literally cannot ‘tell time’ without the media-
tion of space.”*® Mitchell argues that all temporal language
is “contaminated” by spatial figures. “We speak of ‘long’ and
‘short’ times, of ‘intervals’ (literally, ‘spaces between’), of
‘before’ and ‘after’—all implicit metaphors which depend
upon a mental picture of time as a linear continuum....
Continuity and sequentiality are spatial images based in
the schema of the unbroken line or surface; the experience
of simultaneity or discontinuity is simply based in different
kinds of spatial images from those involved in continuous,
sequential experiences of time.””” And it may well be that
Mitchell is right. But recognizing this can only be a begin-
ning. In the field of temporal representation, the line can be
everywhere because it is so flexible and its configurations
so diverse.

The histories of literature and art furnish an abun-
dant store of examples of the complex interdependence of
temporal concepts and figures. And—as in the case of the
digital clock—in many instances metaphors that appear to

draw their force from a different source in fact contain an
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[4]

The Parian Marble is the oldest
surviving Greek chronological table:
this piece of it, called the Marmor
Purim, has been in Oxford since the
late seventeenth century. The unknown
author, working in 264/3 BCE, traced
the central events in history since

the accession of King Cecrops in
Athens in, by his computation, 1581/0
BCE. The Marble offers dates for the
Flood (that of Deucalion, not Noah),
the introduction of agriculture by
Demeter, and the fall of Troy, as well
as many more recent events. Written
tables which covered a similar period
and range of topics were among the
chief sources from which Eusebius
drew his material for ancient Greek

history.

implicit linear figure. This is the case even in the famous
passage from Shakespeare where Macbeth compares time
to an experience of language fragmented into meaning-

less bits:

To-morrow, and to-morrow, and to-morrow,
Creeps in this petty pace from day to day,

To the last syllable of recorded time,

And all our yesterdays have lighted fools

The way to dusty death. Out, out, brief candle!
Life’s but a walking shadow, a poor player,
That struts and frets his hour upon the stage,
And then is heard no more: it is a tale

Told by an idiot, full of sound and fury,
Signifying nothing.™

As the critic J. Hillis Miller writes, “For Macbeth, time
is a sequence of days that stretches out in a line leading to
its cessation at death, figured as a series of syllables making
a sentence or strings of sentences, for example a speech by
an actor on the stage. Time, for Macbeth, exists only as it
is recorded. It is a mad nonsensical tale, an incoherent nar-
rative. Such a narrative is made of pieces that do not hang

together, a series of syllables that do not cohere into words
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and sentences.”™ Yet even for Macbeth, though the past and
the future have lost all meaning, the passage of time is orderly
and linear, and each meaningless human life covers a pre-
cisely measurable segment of it, an “hour upon the stage.”

In the graphic arts, the same holds true: from the
most ancient images to the most modern, the line serves
as a central figure in the representation of time. The linear
metaphor is ubiquitous in everyday visual representations
of time as well—in almanacs, calendars, charts, and graphs
of all sorts. Genealogical and evolutionary trees—forms of
representing temporal relationships that borrow both the
visual and the verbal figure of “lineage”—are particularly
prominent.™ And, of course, similar observations may be
made about our ways of representing history.

'The timeline seems among the most inescapable meta-
phors we have. And yet, in its modern form, with a single
axis and a regular, measured distribution of dates, it is a
relatively recent invention. Understood in this strict sense,
the timeline is not even 250 years old. How this could be
possible, what alternatives existed before, and what com-
peting possibilities for representing historical chronology
are still with us, is the subject of this book.

It should be said from the beginning that the relative
youth of the timeline has little to do with technological

14



constraints. Though technology plays an important role in

our story, it doesn't drive it. The principal issues here are
conceptual. In the late eighteenth century, when the time-
line began to flourish in Europe, sophisticated technologies
of printing and engraving had long been available, as had
techniques for geometrical plotting and projection far more
complex than were necessary for such simple diagrams.
What is more, by the eighteenth century the problem
of giving visual form to chronological information had also
been around for a very, very long time. [fig 4] From the
ancient period to the modern, every historical culture has
devised its own mechanisms for selecting and listing signif-
icant events. The Jews and Persians had their king lists; the
Greeks, their tables of Olympiads; the Romans, their lists
of consuls, and so forth. The oldest surviving Greek chron-
ological table, a list of rulers, events, and inventions, was
carved on marble in 264/3 BCE. The most elaborate Roman
one, a set of lists of consuls and triumphs created under
Augustus, stood in the Forum. And, just as Lakoft and
Johnson would have us believe, among these many devices
the line appears repeatedly as both a visual form and a ver-
bal metaphor. And yet, in all of these cultures, amid all of
these forms, the simple, regular, measured timeline that is

so second nature today, remains in the background. As a
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[5-6]

The Merton College copy of the
Chronicle of Eusebius, as translated
into Latin and adapted by Jerome;
transcribed in the mid-fifth century
in Italy in red, green, and black ink
on 156 leaves. It is bound with the

Chronicle of Marcellinus Comes.

norm, as an ideal standard of what history Jooks like, the
timeline does not appear until modernity.

Ancient and medieval historians had their own tech-
niques of chronological notation. [ 5g. 5-6] From the fourth
century, in Europe, the most powerful and typical of these
was the table. Though ancient chronologies were inscribed
in many different forms, among scholars the table form had
anormative quality much as the timeline does today. In part,
the importance of the chronological table after the fourth
century can be credited to the Roman Christian scholar
Eusebius. Already in the fourth century Eusebius had
developed a sophisticated table structure to organize and
reconcile chronologies drawn from historical sources from
all over the world. To clearly present the relations between
Jewish, pagan, and Christian histories, Eusebius laid out
their chronologies in parallel columns that began with the
patriarch Abraham and the founding of Assyria. The reader
who moved through Eusebius’s history, page by page, saw
empires and kingdoms rise and fall, until all of them—even
the kingdom of the Jews—came under Rome’s universal
rule, just in time to make the Savior’s message accessible to
all of humanity. By comparing individual histories to one
another and the uniform progress of the years, the reader

could see the hand of providence at work.
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Eusebius created his visually lucid Chronicle just when
he and other Christians were first adopting the codex, or
bound book, in place of the scroll. Like other Christian
innovations in book design, the parallel tables and lucid,
year-by-year, decade-by-decade order of the Chronicle
reflected the desire of early Christian scholars to make the
Bible and the sources vital for understanding it available
and readily accessible for quick reference. The Chronicle
was widely read, copied, and imitated in the Middle Ages.
And it catered to a desire for precision that other popular
forms—Tlike the genealogical tree—could not satisfy.

Eusebius’s chronological tables proved remarkably
durable, and as humanists in the fifteenth and sixteenth
centuries took a new interest in establishing chronologi-
cal intervals, they won renewed attention. [4g. 71 Modern
editions of Eusebius were among the first printed books,
and they were among the most important reference works
in the collection of any early modern humanist scholar.’s
The fifteenth-century Florentine bookseller Vespasiano
da Bisticci—a brilliant impresario of scribal book produc-
tion—marketed a revised form of Eusebius’s work with
great success to scholars and general readers. Humanists like
Petrarch became fascinated by the historical and cultural

distances that separated them from ancient writers whom
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[7]

Fall of Troy, Chronicle of Eusebius,
fifteenth century

they admired and from their own posterity. Petrarch care-
fully indicated the present date in letters he addressed to the
ancients Cicero and Virgil and to future readers to empha-
size the length of the interval that separated him from them:
“Written in the land of the living; on the right bank of the
Adige, in Verona, a city of Transpadane Italy; on the 16th of
June, and in the year of that God whom you never knew the
1345th.” And, in setting these chronological distances, he
found help in the ancient model given by Eusebius.*®
During the Renaissance, scholars developed new kinds
of visual organization, and adapted old forms, sometimes
long neglected, for the format of the printed book. But until
the mid-eighteenth century, the Eusebian model—a sim-
ple matrix with kingdoms listed across the top of the page
and years listed down the left- or right-hand columns—
was dominant. This visual structure suited the concerns of
Renaissance scholars well. It facilitated the organization
and coordination of chronological data from a wide variety
of sources. It provided a single structure capable of absorb-
ing nearly any kind of data and negotiating the difficul-
ties inevitable when different civilizations’ histories, with
their different assumptions about time, were fused. It was
easy to produce and correct and allowed for quick access to
data—which the printers improved by adding alphabetized

16



indices and other aids. Above all, it still served as a detailed
diagram of providential time. From a graphic point of view,
it was a chronological Wunderkammer, presenting Christian
world history in many small drawers.

Still, experiments continued. Some were graphic, like
the effort to lay out all the main historical events on a cal-
endar that stretched not from the Creation or Abraham
to the present but from January 1 to December 31, with
important events in the past stacked up day by day, through
the year. Some were technical. In antiquity and the Middle
Ages, chronologers accepted older lists of rulers and events
and did their best to integrate them into larger wholes. In
the Renaissance, historians became more ambitious and
critical. Teachers and theorists claimed, over and over again,
that chronology and geography were the two eyes of his-
tory: sources of precise, unquestionable information, which
introduced order to the apparent chaos of events.

In geography, the visual metaphor fit beautifully.
Armed with new knowledge about the Earth’s surface,
Renaissance mapmakers updated the ancient maps cre-
ated by Ptolemy in the second century to include the
Americas, the Indian Ocean, and much else. At the same
time, techniques of mapping made advances, with striking

results for both science and politics. By the seventeenth

Chapter 1: Time in Print

century, the map had become a key symbol not only of the
power of monarchs but of the power of knowledge itself.
Cartography was a model of the new applied sciences; at
once complex and precise, it also gave an impression of
immediacy and realism.

At the level of detail, chronology followed a similar
path. In the same period, astronomers and historians—such
as Gerardus Mercator, now famous as a cartographer—
began collecting astronomical evidence—records of dated
eclipses and other celestial events mentioned by ancient
and medieval historians. They began to plot events not
just against long series of years, but against lunar and solar
eclipses that could be dated precisely to the day and the hour.
Chronologies became precise and testable in a new sense,
and the new passion for exactitude was reflected in efforts
to represent time in novel ways. The early modern world saw
some remarkable, if often short-lived, experiments in the
creation of “graphic history,” from the vivid images of wars,
massacres, and troubles produced as a coherent series by
entrepreneurs and artists in Geneva in 1569—7o0 to the mas-
sively illustrated histories and travel accounts turned out by
the house of Theodore de Bry in Frankfurt.”” To many writ-
ers of the period, such as Walter Raleigh, the chronological

dimension of history was central. As Alexander Ross put it
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18

(8]

This small chart, on the model of his
path-breaking A4 Chart of Biography
(1765) appeared in Joseph Priestley’s
The History and Present State of
Discoveries Relating to Vision, Light,
and Colours (1772). It allows the reader
to see at a glance which scientists lived
when and gives an overall view of
scientific activity in the area of optics
since the year rooo.



in his 1652 continuation of Raleigh’s History of the World,
“History, indeed is the Body, but Chronologie the Soul of
Historical Knowledge; for History without Chronologie, or
a Relation of things past, without mentioning the Times in
which they were Acted, is like a Lump or Embryo without
articulation, or a Carcass without Life.”*8

Toward the end of the seventeenth century, technical
developments in printing spurred further innovation, while
new techniques of engraving made practical larger and more
detailed book illustrations. Some chronologists began to take
cues from cartographers, with beautiful results. Ultimately,
though, the direct application of the geographic metaphor
in the field of chronology proved awkward. Despite great
advances in research techniques and the exploration of
many new forms, representations of time mostly continued
to look very much as they had a millennium earlier when
the chronographic table was first employed.

It was not until the middle of the eighteenth century
that a common visual vocabulary for time maps caught
on. But the new linear formats of the eighteenth century
were so quickly accepted that, within decades, it was hard
to remember a time when they were not already in use. The
key problem in chronographics, it turned out, was not how

to design more complex visual schemes—the approach of
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many would-be innovators in the seventeenth century—
but, rather, how to simplify, how to create a visual scheme
to clearly communicate the uniformity, directionality, and
irreversibility of historical time.

Among the most important events of this period was
the publication in 1765 of the Chart of Biography by the
English scientist and theologian Joseph Priestley. [z 8] At
the level of basic technique, there was little that was new
in Priestley’s chart. It was a simple measured field with
dates indicated along the top and bottom like distances on
a ruler. Within the main field of the chart, horizontal lines
showed when famous historical figures were born and died:
the length and position of each person’s life was indicated
by a mark that began at their date of birth and ended at
their date of death. The Chart of Biography was a strikingly
simple diagram, and yet it proved a watershed.” Though it
followed centuries of experimentation, it was the first chart
to present a complete and fully theorized visual vocabulary
for a time map, and the first to successfully compete with
the matrix as a normative structure for representing regular
chronology. And it came just at the right time. Priestley’s
chart was not only effective in displaying dates, it also pro-
vided an intuitive visual analogue for concepts of historical

progress that were becoming popular during the eighteenth
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[9]

Laurence Sterne published his famous
satirical novel, The Life and Opinions of
Tristram Shandy, Gentleman, in nine
volumes over the course of the 1760s,
just as Joseph Priestley was publishing
his great historical timelines. The novel
is purportedly the autobiography of
its central character, Tristram Shandy,
but the narration hinges on Tristram’s
inability to tell the story without
digression. Like Priestley, Sterne was
interested in the graphic representa-
tion of time: in the novel, Tristram
offers a set of diagrams representing
the narrative pattern of the first four

volumes of his story.

century. In Priestley’s chart, historical thought and new
forms of graphic expression came into dialogue, and each
had much to offer the other.

But as Priestley recognized, his innovations posed
problems too: historical narrative is not linear. It moves
backward and forward making comparisons and contrasts,
and branches irregularly following plots and subplots. Part
of the advantage of the matrix form was that it facilitated
the scholar’s understanding of the many intersecting tra-
jectories of history. The form of the timeline, by contrast,
emphasized overarching patterns and the big story. This
proved a great advantage in some respects, but not all. And
Priestley readily admitted this. For him, the timeline was a
“most excellent mechanical help to the knowledge of his-
tory,” not an image of history itself.>

Nor was Priestley the only eighteenth-century writer
to reflect on the limits of the linear metaphor. [fg 9]
During the same years that Priestley published his Chart
of Biography and its sequel, A New Chart of History, the
novelist Laurence Sterne was publishing his remarkable
satire on linear narrative, The Life and Opinions of Tristram
Shandy, Gentleman, replete with cooked diagrams mapping
the course of Tristram’s life story. Like Priestley, Sterne

understood the linear representation of time as a complex
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and artificial construction. But for Sterne, its problems out-

weighed its advantages. Sterne writes:

Could a historiographer drive on his history, as a muleteer
drives on his mule,—straight forward;—for instance, from
Rome all the way to Loretto, without ever once turning his
head aside either to the right hand or to the left,—he might
venture to foretell you an hour when he should get to his
journey’s end:—but the thing is, morally speaking, impos-
sible; for, if he is a man of the least spirit, he will have fifty
deviations from a straight line to make with this or that
party as he goes along, which he can no ways avoid. He will
have views and prospects to himself perpetually soliciting
his eye, which he can no more help standing still to look at

than he can fly.>*

For all of their differences, the works of both Priestley and
Sterne point to the technical ingenuity and the intensity of
the labor required to support a fantasy of linear time.

The timeline offered a new way of visualizing history.
And it fundamentally changed the way that history was
spoken of as well. Yet it in no way closed off other visual and
verbal metaphors and mechanisms of representation. The

nineteenth century, which saw the extension of the timeline
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into many new areas of application, also saw the resurgence
of other temporal figures that had interacted and com-
peted with linear imagery for many centuries. Throughout
the medieval and early modern periods, for example, the
statue that Nebuchadnezzar dreamed of in Chapter 2 of
the book of Daniel, and that Daniel explicated as depicting
the four great empires that would rule the world in turn,
could and did serve as an armature for world history. And
with the religious revivals of the eighteenth and nineteenth
centuries, figures of Nebuchadnezzar’s statue spread again
like wildfire. But, in this new resurgence, something was
different. Nineteenth-century visionaries used timelines to
elucidate their allegories and to give them precision. They
became experts in visual code shifting, translating back and
forth between the bare lines of Priestley and his emulators
and the vivid images of the apocalyptic traditions.

During the mid-nineteenth century, a strong positiv-
ist tendency also emerged in chronography, especially in
the areas where technical devices could be used to mea-
sure and record events of historical significance. [/ig. 10] The
development of photography, film, and other imaging
technologies in the nineteenth and twentieth centuries per-
mitted the recording of time-sequenced phenomena, and

ever more precise instruments and methods, such as the
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[10]

Cross section of a giant sequoia at the
American Museum of Natural History
in New York City, photographed in
the 1950s. When the tree was felled
in California in 1891, it stood 331 feet
tall and measured 9o feet around at
the base. This section contains 1,342
annual rings, dating the tree to the
mid-sixth century. As currently exhib-
ited, the rings are marked at intervals
of 100 years and inscribed with
notable historical events including the
invention of the refracting telescope
used by Galileo (1600), the founding
of Yale College (1700), and Napoleon

seizing power in France (1800).

chronophotographic apparatuses of Etienne-Jules Marey
and Eadweard Muybridge on the one hand and the tree
ring analysis of Andrew Ellicott Douglass on the other,
made visible for the first time events taking place at very
high and low speeds. Researchers such as these opened new
possibilities for the study of the past. They also in some ways
encouraged people to think that historical events might be
recorded and represented in truly objective ways.

But, while the convention of the timeline came to seem
more and more natural, its development tended also to raise
new questions. [z 11] In some cases, filling in an ideal time-
line with more and better data only pushed it toward the
absurd. Jacques Barbeu-Dubourg’s 1753 Chronologie univer-
selle, mounted on a scroll and encased in a protective box,
was 54 feet long. Later attempts to reanchor the timeline in
material reference, as in the case of Charles Joseph Minard’s
famous 1869 diagram, Carte figurative des pertes successives en
hommes de I'armée francaise dans la campagne de Russie 1812~
1813 (Thematic map displaying the successive casualties
of the French army in the Russian campaign 1812-1813),
produced results that were beautiful but ultimately put into
question the promise of the straight line.

The visual simplicity of Minard’s diagram is paradig-

matic—as is the numbing pathos of its articulation across

21



[11]

In the 1860s, the French engineer
Charles Joseph Minard devised a num-
ber of new and influential infographic
techniques. Among the most famous of
his charts from this period is the 1869
Carte figurative des pertes successives

en hommes de larmée frangaise dans la
campagne de Russie 1812—1813 com~
parées a celle d'Hannibal durant la 2éme
Guerre Punigue. The two diagrams,
published together, show the size and
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attrition of the armies of Hannibal in
his expedition across the Alps during
the Punic wars and of Napoleon during
his assault on Russia. The colored band
in the diagrams indicates the army’s
strength of numbers—in both charts,
one millimeter in thickness repre-

sents ten thousand men. The chart of
Napoleon’s march includes an indica-

tion of temperature as well.
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[12]

Charles Renouvier, diagram in which
uppercase letters represent actual
events, lowercase letters events that

did not happen, from 1876

the space of the Russian winter. At the same time, through
color, angle, and shape, Minard’s chart marks the centrality
of the idea of reversal in the thinking and telling of his-
tory. Mlinard’s chart may be more accurate than Priestley’s,
not because it carries more or better historical detail but
because it reads in the complex, sometimes paradoxical
way in which a real story is told. The same could be said
for the branching time map in Charles Renouvier’s 1876
Uchronie (I'utopie dans [bistoire): Esquisse historique apocry-
phe du développement de la civilisation européenne tel qu'il n'a
pas été, tel qu'il aurait pu étre (Uchronia [utopia in time]:
An outline of the development of European civilization,
not as it was, but as it could have been), which depicts
both the actual course of history and alternative paths that
might have been if other historical choices and actions had
been taken. [ig. 121 Other philosophers took an even more
critical position. At the end of the nineteenth century, the
French philosopher Henri Bergson decried the metaphor
of the timeline itself as a deceiving idol.**

Reflection on the question of deep time, too, engendered
self-consciously estranging forms of temporal mapping, as in
the several billion year long timeline of future history that
the philosopher and science fiction writer Olaf Stapledon

used as the structure for his metahistorical parable, Last and
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First Men, from 1930.%3 [fig. 13] Stapledon knew that it is
hard to envision human history in terms of billions of years.
He also knew that projected on a timeline, his vision would
look almost natural. Stapledon employed the intuitive
form of the timeline to shake up his readers’ assumptions
about the values implied in the very scale of our historical
narratives. And in recent years similar devices have been
used effectively by environmentalist groups such as the
Long Now Foundation. [fg 141 Throughout the past two
centuries, from Francis Picabia to On Kawara and from J.
J. Grandpville to Saul Steinberg, visual artists have interro-
gated and poked fun at our presuppositions about graphic
representation of historical time. Works such as theirs point
to both change and persistence in the problem of chrono-
logical representation—to the vitality of the forms created
by Eusebius and Priestley and to the conceptual difficulties
that they continue to present.

In Cartographies of Time, we offer a short account of how
modern forms of chronological representation emerged and
how they embedded themselves in the modern imagination.
In doing so, we hope to shed some light on Western views
of history, to clarify the complex relationship between ideas
and modes of representation, and to offer an introductory

grammar of the graphics of historical representation.
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Chapter 2:

Time Tables

'The story of the timeline begins in the ancient world. [/ 1]
Greek and Roman scholars drew up lists of priests,
Olympic winners, and magistrates, some of which were
carved in stone, others recorded in books. But it was the
fourth-century Christian theologian Eusebius of Caesarea
who designed and composed the Chronicle that became the
model for later timelines for centuries to come. Eusebius
set out to establish the place of Christianity in the his-
tory of the world told, in part, by the Jewish and Christian
scriptures. But he also planned to synchronize with this
central narrative the histories of several other nations that
had maintained their own records and had their own con-
ventions of chronology, and that had figured prominently
in the history of ancient Israel or the modern church.
Eusebius, who read the Bible in Greek, knew and
used the Hexapla, a six-column polyglot Bible that another
Christian scholar, Origen, had compiled in the third cen-
tury. By lining up the original Hebrew, word for word, with
other columns that provided a Greek transliteration and
four different Greek translations, Origen enabled Christian
readers to see where their Greek Bible, which they had
inherited from the Greek-speaking Jews of Alexandria,
differed from the Hebrew Bible used by Jews in Palestine.
'This very long, very famous edition probably filled twenty

Cartographies of Time

B

(1]

The fall of Troy dominates this

opening in the Chronicle of Eusebius.

complete manuscripts. It proved the critical potential of
rows and columns—formats that had been much harder
to use in rolls, the original books of the ancients, than they
were in the codex books that Christians favored. This for-
mat provided Eusebius, as it had Origen, with a simple
device for processing complex information. Nineteen par-
allel columns, one to a nation, traced the rise and fall of the
ancient Assyrians, Egyptians, and Persians, as well as the
Greeks and the Romans, who still ruled the world.

Eusebius coordinated all these histories, making clear,
for example, that the Greek philosopher Thales and the
Hebrew prophet Jeremiah had been near contemporaries.’
By working down and across his tables, the reader could find
out exactly which events of scripture history were contem-
porary with particular events in pagan Greek or Egyptian
antiquity. Ancient readers, who were familiar with illus-
trated texts of many kinds, from epic poems to mathemati-
cal works, recognized this feature as what made Eusebius’s
work distinctive. In the sixth century, Cassiodorus, a late
Roman scholar, described the Chronicle as “an image of
history”—a genre that combined form and content, page
layout and learning, in a new way.?

Eusebius’s image of history taught one central lesson.

Over time, the multiple kingdoms that had ruled parts of
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the world disappeared. History funneled down into a single
story, that of how Rome unified the world just in time to
give the Messiah access to all peoples. The Chronicle, in
other words, was more than a highly legible record. It was a
dynamic hieroglyph of providential history.

Translated into Latin and revised by Jerome in the
fifth century, the Chronicle found a long series of copyists,
continuators, and imitators through late antiquity and the
Middle Ages. [fig. 21 Over and over again, scholars brought
the content of the Chronicle up to date, while scribes made
adjustments in its format. The fifteenth-century Florentine
citizen-scholar Matteo Palmieri is now best remembered
for his treatise on the duties of citizens. In his own day,
as the great bookdealer Vespasiano da Bisticci recalled, his
additions to the Chronicle made his name: “In Latin he
added to the De Temporibus of Eusebius the events of more
than a thousand years, taking up the work where S. Jerome
and Prosper had left it. It is evident that he must have had
great trouble in his researches to give an account of what
happened in those ages of obscure writers. Both he and his
work became famous. He made many copies of it so that it
was found in all parts of the world.”

In the fifteenth and sixteenth centuries, printers added

features that manuscript versions had lacked. In the front
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Jerusalem falls, and Rome unifies the I s i il a Ulicani®| |
world. From this page of the Chronicle gk

on, only one empire appears.

LI

Jose

matter of the first edition of Eusebius’s work, the Milanese
publisher Boninus Mombritius boasted that no scribe
could copy such an intricate and extensive work accurately,
keeping the tables in order and putting all the kings in their
places. Erhard Ratdolt, who printed his edition in Venice
in 1483, added a special device made possible by the uni-
form pagination of printed books: an index of names. In
the words of a poem by the press corrector who drew up
the index,

So you won't wander, helpless, through this book,
Unable to find events and history,
We’ve made an index. Just go there and look,

The page you need won't be a mystery.*

In 1512 the Paris publisher Robert Estienne assigned
one of his correctors, Jehan de Mouveaux, to make a new
edition even more appealing. Mouveaux alphabetized the
Ratdolt edition’s index and added a poem of his own claim-
ing credit for the innovation—only to lose it six years later,
when Estienne reprinted the edition with Mouveaux’s index
but without his name. A vast scribal database, the Chronicle
regularly attracted the attentions of people like Mouveaux,
whom we would now call content providers—anonymous
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or little-known figures who still played important roles in
reconfiguring and extending the text.

Mouveaux also emulated the medieval chroniclers and
scribes who had updated the Chronicle, adding a printed
supplement containing such headline news as the discovery
of the New World. [/gs. 3-5] Yet, like previous continu-
ators, he made no effort to represent the proliferation of
kingdoms in the last few centuries in the design of his new
material. Instead of starting new parallel columns, he col-
lapsed the histories of modern kingdoms and cities into
a single sequence with the earlier history of the Roman
Empire. Mouveaux used no visual conventions—except red
ink to indicate new popes and emperors—to convey the
dramas he reported, which included everything from the
deaths of scholars and the rise and fall of prophets to wars
and invasions.

The new devices did not all work well. [fgs. 6-10]
Depicting time on paper posed complex and demanding
problems for printers, as it had for the scribes who worked
with Eusebius, and they did not always respond as creatively.
For all the improvements that the Chronicle received in
print, it also looked more mechanical, and became harder to
read, than its handwritten predecessors. Where the scribes

had arranged lists of rulers and texts about events on an
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open field, the printers used horizontal and vertical lines to
divide each page into small boxes. These did more to frag-
ment and obscure information than to show the connec-
tions between events. Though the Chronicle went through
many editions, its later editors did little to make it more
striking or more user-friendly. They did, however, bring the
work to many more readers, making them familiar with the
parallel-column format.

Yet some of the chronicles composed after printing
was invented, including Carthusian Werner Rolevinck’s
best-selling Fasciculus temporum (Bundle of dates) of
1474 and Nuremberg humanist Hartmann Schedel’s lav-
ishly illustrated 1493 Nuremberg Chronicle, oftered read-
ers more complex and vivid images of the past. Schedel
and Rolevinck both knew, as readers of Eusebius did, that
“from their inception universal histories were conceived as
graphic enterprises.”s They used a wide range of graphic
devices, old and new, to portray the course of history.

'The Fasciculus temporum, a fifty-page linear chart that
moved from the Creation to the present, set out to give
readers an overview of world history: a readable visual
presentation that they could treat as both a memory sys-
tem and as the spark for religious meditation. [fg 11]

Rolevinck used a system of coordinated circles to locate
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Jean de Mouveaux’s supplement men from the “new island” across
included reports of many kinds: from the Atlantic to the French invasion
crosses that fell from the sky onto of Italy in 1494 and the execution of
people’s garments to the arrival of Savonarola in Florence four years later.
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Werner RolevincK’s fifteenth-century

Fasciculus temporum.
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biblical, classical, and modern rulers and writers in the flow
of historical time—a system so complicated that the first
printer who grappled with it botched the job, producing an
unintelligible text; later printers reassured readers that they
had followed the author’s manuscript. And the results were
most impressive: a neatly designed, powerfully horizontal
line of time plunging forward from the Creation to the
present. Around it neatly arranged and coordinated name
bubbles and extracts from historical texts put meat on the
book’s numerical bones.*

Schedel, by contrast, portrayed many of his hundreds
of actors as the literal fruit of elaborate genealogical trees.
[figs. 12-13] He illustrated his work with a Ptolemaic map
of the world, dazzling perspective renderings of ancient
and modern cities, and even handsome comic-strip images
of the wild races of cannibals and dog-headed men that
had been reported in India since ancient times. Though his
book could not match the visual clarity and precision of
RolevincK’s, it offered far more detailed visual and verbal
descriptions of the past.

Though both Rolevinck and Schedel composed their
works with print in mind, both drew design elements from
the world of medieval manuscripts. [ figs. 14-18] Many schol-

ars and scribes had added new expedients to those devised
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by Eusebius. In the late twelfth century, the Parisian
teacher Peter of Poitiers composed a vividly colored visual
history of the Old Testament for the use of students. He
used a system of lines and circles to clarify the temporal
and genealogical relations between the Hebrew patriarchs
and kings. Written not in normal codices but on handsome
parchment scrolls, copies of Peter’s work could run nine
or more feet long and were designed to be displayed in
classrooms.”

With its illustrations of Noah’s Ark, the Tower of
Babel, and the city of Nineveh, the Fasciculus temporum
reproduced the conventions of older world chronicles and
biblical commentaries. [z 191 But Rolevinck fused this
form with Peter of Poitiers’system, turning the vertical for-
mat go” and chopping what had been continuous lines of
descent into the normal page breaks of a codex. He then
interspersed morsels of text, after the manner of Eusebius,
so that the reader could fix the dates for passages from the
Bible and the historians that, read on their own, floated in
a chronological vacuum.

The Middle Ages saw multiple versions of biblical
genealogy take shape, especially the so-called Tree of Jesse,
based on Isaiah 11:1—3, which traced the ancestry of Jesus.

[figs. 20-21]1 In the same centuries, noble families began to



[12-13]

The central visual metaphor of the
early sections of Hartmann Schedel’s
Nuremberg Chronicle was the tree, to
which he affixed images of the Jewish
patriarchs, the rulers of Greece and
Rome, and many others. This page
depicts the descendants of Noah’s
son Japhet. Yet Schedel lived in a
world buffeted by reports of strange,
even monstrous peoples far to the
East—reports that went back to
ancient Greek sources. He found room
for them, but could not place them
on part of the tree that went back to
Adam, since the Bible did not give

them a place in its genealogies.
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[14-18]

Peter of Poitiers’ splendid late-twelfth-
century scroll shows the genealogy

of the Savior, who appears at the top,
supported by a great seven-branched

candlestick and flanked by explana-
tory text.
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[19]

The elegance of Werner Rolevinck’s
layout in Fasciculus temporum is clear
from this opening image, which shows
Noah’s Ark and the rainbow that fol-
lowed the Flood.
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[20-21]

In contrast to Peter of Poitiers’ work,
Princeton MS 57, created in the mid-
thirteenth century, is wholly secular.
A visually spare, elegant record of
English history from Alfred the Great
(871—99) to Henry III (1216-72),

it includes twenty-three roundel
portraits of English kings as well as a
range of texts. The seams show how
such rolls were created from two or
more skins (three, in this case). Where
Peter of Poitiers' work was designed as
a visual aid for use in the classroom,

this roll might have hung in a noble-

man’s great hall.




[22-28]

Hartmann Schedel, the days of
Creation from the Nuremberg

Chronicle, 1493

structure themselves as vertical “lineages,” asserting their
purity of blood and descent. Soon scholars began to pro-
duce scrolls that represented these family lines. Like the
biblical ones, they often adopted the tree as a framework,
and hung the generations of families’ members like fruit
from its branches.® These trees could become complex, even
chaotic: “As genealogies were amplified in the course of the
twelfth century, pushing out in every direction, filling in
each sequence with more detail, adding names of younger
sons, daughters, and ancestors not previously mentioned,
the profile of the family tree became a skeleton of aristo-
cratic society, revealing the multiple threads which crossed
and re-crossed, binding regional nobilities into ever more
integrated congeries of family relations.” Still, some of the
scrolls that record them reveal the lucidity and beauty of
the format.

Schedel emulated the arboreal format of the genealo-
gies, though he chopped the trees into irregular segments
to fit the page openings in his book. He thus used the gen-
erations of patriarchs and kings, rather than a simple time-
line, as the armature for his history. [ g 22-29] Schedel also
fused even older biblical and chronological conventions with
the genealogy format. In his Nuremberg Chronicle, he illus-
trated the creation of the world through a striking series of

Cartographies of Time

seven panels representing the days of Creation. Manuscript
illuminators in medieval Paris had used tiny, elegant images
to identify the days of Creation in Genesis, but Schedel
simplified, enlarged, and dramatized these images in a way
that reflected his understanding of the aesthetics of print.
Both Rolevinck and Schedel devised ingenious graphic
solutions for problems that had confronted chronologers
for centuries. [ g 30-31] Unhappily aware that the ancient
versions of the Bible in Hebrew and Greek differed radi-
cally on the interval between the Creation and the Flood
(1,656 years and 2,256 years respectively), Eusebius had
simply omitted the earliest period of history, the stories
told in Genesis, from his Chronicle. Rolevinck borrowed
a more elegant solution from the world chronicles of the
thirteenth century. At the horizontal center of each page he
placed what he described as “circles with the right names
of persons for each date, and two lines above and below”:
a double axis.” Then he computed the dates that marked
off the intervals of this axis and recorded them in two lin-
ear series: one, on top, counted forward from the Creation
(traditionally called aMm, years of the world); one, on the
bottom line, counted backward from the birth of Christ
(in modern terms, years BCE). Critical readers, Rolevinck

explained, could use the latter, newer system to compare
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[29]

The band of illustrations on the left
of the beginning of Genesis in this

twelfth-century Paris Bible depicts

the sequence of the Creation, more

delicately but less dramatically than
Schedel would.

[30]

The destruction of Sodom and
Gomorrah, from Rolevinck’s Fasciculus
temporum (Bundle of dates). The
reader who has annotated this open-
ing was interested in recomputing
Rolevinck’s dates, but left no comment

on the destruction of the cities.
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[31]

Rolevinck was not the only chronolo-
ger who attempted to create a world
chronicle in the form of a codex
genealogy. The anonymous 1475
Chronicarum et historiarum epitome,
(Epitome of chronicles and histories)
took on virtually the same project. In
Rolevinck’s text, horizontal streams
connect seamlessly from page to

page. By contrast, the designer of the
Chronicarum epitome has oriented

his time stream vertically and added
reference letters so that the reader
may correctly connect the genealogical

chains from one page to the next.
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[32-35]

These images from the later pages of
Schedel’s Chronicle dramatize recent
events exactly as they were dramatized
in the single-page newsletters that
spread information from city to city in
the early modern world. Here Schedel
and his illustrators portray a naked

witch riding with a devil, the first such

image recorded; the drowning of impi-
ous men and women; the 1474 killing
of a Christian boy in Trent, supposedly
by Jews, who were tortured until they
confessed; and the sect led by the
Drummer of Niklashausen, a popular
prophet, in 1476. The terrible potential
of the modern media to spread images
that breed hate and disgust is already

visible in Schedel’s timeline.

the different ancient chronologies. Many followed his
advice, entering their computations in the text as they read
along. The graphic clarity of his work, Rolevinck argued,
made it accessible to anyone—made it an “image of his-
tory” and one even more user-friendly than the Chronicle:
“The method is very simple, and so friendly even to crude
rustic minds that it could be represented on a wall.”"*

Schedel—a citizen of Nuremberg, a great merchant
city and a prime node on Europe’s communications net-
works—knew that his readers were experiencing history in
new ways and through new media. [fig. 32-35] A massive
book, heavy with text, the Nuremberg Chronicle incorpo-
rated many descriptions of events, each consisting of a
short text with an illustration. In appearance and content,
these vignettes imitated the broadsides then in circula-
tion, on which Schedel’s readers—and Schedel himself—
depended for breaking news of the fall of Constantinople,
the appearance of comets, and the birth of monsters.”
(Schedel underlined the resemblance by pasting broad-
sides that appeared after the Chronicle into his own copy
of the book.™3)

Where the earlier parts of Schedel's Nuremberg
Chronicle followed the stately tempo of traditional world

histories, the later ones, with their gripping images of a
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naked witch flying, Jews murdering a Christian child, and
the events foretold in the Book of Revelation, represented
history as a kaleidoscopic mass of places and events, hur-
tling forward to its end. Schedel even gave readers a few
blank pages between their own time and the Apocalypse
that they could fill in—and many did—with what he clearly
expected to be the short remaining history of the world.
Eusebius had warned his readers that humans could not
know when time began or when it would end. Schedel, by
contrast, set firm borders at both ends of his map of time.

Eusebius expected scribes to find his Chronicle hard to
reproduce, and inserted instructions in the hope that they
would at least do their best. [/g. 36-38] But the demands
that chronologers like Rolevinck and Schedel made of those
who reproduced their books were greater, as Rolevinck
himself admitted:

It cost me much hard work to lay out the lines of Assyrian
and Roman history from various sources. Accordingly, I ask
anyone who decides to copy this work to pay close atten-
tion to the spaces and the numbers that correspond to them,
and make them no longer or smaller than in the model.

Otherwise his work will go to waste.™
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[36-38]

Schedel left the reader three blank
leaves to fill in with the events that
would take place between the publica-
tion of the Chronicle in 1493 and the
end of time. He also used woodcuts
showing the imagery of the Book of
Revelation to show the course that
would follow. These visions of the
future made a dramatic climax to the
fast-paced, vividly illustrated later sec-
tions of the Nuremberg Chronicle.

Schedel took even stronger precautions: he laid out his
Nuremberg Chronicle page by page and image by image, and
the contract he made with his publisher, Anton Koberger,
stated stringent conditions for cooperation—all involved
worked in a room dedicated solely to its production in
Koberger’s printing shop.*s

Chronologers needed to balance the competing claims
of scholarly honesty, which required Rolevinck to admit
that he could not establish a single, absolutely valid chro-
nology for the world, with those of sacred history, which
seemed to demand a continuous timeline from Creation
to their own day. They had to devise a page design that
could accommodate both inflexible lists of minute facts,
such as names and dates of rulers, and large blocks of
descriptive text. They also hoped to make their informa-
tion more accessible than scribes could. While some of
their inventions, like indexing, served that end, others, like
the typographical grid that made Eusebius harder to read,
were less successful.

Most important, chronologers wanted to attain a rea-
sonable level of precision while still making the past vivid.
Technical changes—for example, numbering leaves or
pages and compiling indexes—helped readers find what

they needed in the mass of details. Collaboration among
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authors, artists,and printers solved other problems, resulting
in Schedel’s crisp new full-page views of Cologne, Venice,
Rome, and Nuremberg, which outshine the vivid but tiny
city views in some editions of Rolevinck. Yet some prob-
lems defied solution: for example, how to provide images
for cities for which no drawing or woodcut was accessible,
a conundrum that led both Rolevinck and Schedel to use
iconic default images for many of the cities that they men-
tioned, even though they offered up-to-date, detailed views
of others. Neither Rolevinck nor Schedel, moreover, man-
aged to work out a way of combining genealogy, a form
in which time seems to consist of an irregular series of
human generations, with chronology, in which time is reg-
ular, uniform, and represented by numbers. Plenty of room
remained for new ideas and forms.

In the course of the sixteenth and seventeenth centu-
ries, moreover, the task of drawing up a chronological table
gradually became even more demanding than it had been
for Eusebius or Rolevinck. By the 1540s European scholars
had at their fingertips a massive volume of new informa-
tion drawn from historiography, paleography, numismatics,
astronomy, and other fields. And this information was not
limited to the European or Christian traditions; lists of rul-

ers from distant lands such as Egypt, Persia, the Americas,
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[39]

This genealogy traces the ancestry

of the fifteenth-century inhabitants

of Europe back to Japhet, one of

the three sons of Noah. Annius of
Viterbo invented mythical founders
for modern nations, drawing their
names from the names of their people.

For example, the modern Lombards,

or Longobards, were descended

from Longo and Bardus. Using these
methods he offered modern rulers—
including his own patrons, the Borgia
Pope Alexander VI and the Catholic
kings of Spain—proud genealogies.
(Alexander turned out to be descended
from the Egyptian god Osiris.)

and China arrived in the second half of the sixteenth century
and the first years of the seventeenth. Some of the dynasties
recorded by these lists had existed before the date where the
Bible set Creation, a fact which inspired both the English
playwright Christopher Marlowe and the Italian phi-
losopher Giordano Bruno to abandon biblical chronology
entirely. They also figured in the calculations of less radical
chronologers, who worried endlessly about how to deal with
the challenges they posed to the authority of Genesis.*®
Reconciling such diverse sources required wide knowl-
edge and inventive technique. In theory, the chronologer
strove to create a historical framework in which every
recorded human act and achievement would have its place.
Early modern chronologers promised their readers, as
Eusebius had, that they would provide a kind of histori-
cal Rosetta stone, a tool that would permit them to trans-
late lists of names and dates from many different sources
and languages into a single, coherent version of the past.
'The urgency of such work, of course, varied greatly in rela-
tion to the eschatological position of the reader: for some
(straight down to the present day), the study of chronology
was motivated by the desire to discover the exact date of
apocalypse. Others bore in mind the words of the resur-

rected Jesus to his followers: “It is not for you to know the
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[40-42]

In this strikingly handsome

book, published in 1534, Paulus
Constantinus Phrygio lays out human
history on a horizontal line. Though
Phrygio’s work expresses the forward
movement of history, the relatively
weak axis of years along the top of the

page makes the actual dates of events

times or the seasons, which the Father hath put in his own
power” (Acts 1:7). For them, the end of time was not a
collective experience of horror and rapture, but something
every individual encountered in his own life.

Annius of Viterbo, a Dominican theologian, scholar,
and con-man, published in 1498 a set of twenty-four
ancient texts equipped with massive commentary. [/g 39]
While he did not fabricate every entry in this very inven-
tive chronology, he did compose most of the works that
he claimed were the ancient histories of Egypt, Chaldea,
and Persia that Eusebius and other ancient writers had
quoted. Annius adorned his book with austere, horizontally
oriented genealogical tables—also an alluring mix of his-
tory and fantasy—which he used to show that his patrons,
the Borgia Pope Alexander VI and the Catholic kings of
Spain, could trace their ancestry back to Isis and Osiris. He
also found room in early times for the forefathers of the
Lombards, the French, and the British.'”

A generation later, when the German scholar Simon
Grynaeus found it too hard to compile a single little “table”
organized by Olympiads of “the origins, growth and ends
of all states,” he persuaded a colleague, the pastor and
Hebraist Paulus Constantinus Phrygio, to take on the job.™
[figs. 40-42] Phrygio not only agreed, he made the table into
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[43-44]

Albrecht Diirer’s paper triumphal arch
for Maximilian I. Maximilian used
vivid printed materials like this to
establish the genealogy of his house
and the authority of his imperial
throne, both of which were actually
newer, and shakier, than he was willing

to admit.
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a full-scale book. Neater and more abstract than Rolevinck’s
book or Schedel’s, Phrygio’s Chronicum (Chronicle) laid out
history from the Flood to the present on several parallel
lines of rulers. Like Rolevinck and Annius, he oriented his
timeline horizontally rather than vertically,adding the num-
bers of years from the Flood to each ruler or event. Phrygio
emulated Annius in setting out to show the similarities
and connections between ancient and modern times, but
he found a way to incorporate far more information while
doing so. In the later part of his work, he added on new
columns tracing the history of the Holy Roman Empire, the
papacy, and the kingdoms of France and Britain as they took
shape, one after another. Like Rolevinck, Phrygio saw that a
horizontal format made it easier to fit texts of quite different
lengths between rows of rulers’ names. Unlike many of his
predecessors and successors, he also used his chosen format
to make an important historical point: that Rome no lon-
ger ruled the world. France, for example, was an indepen-
dent kingdom, not a province of the Roman Empire, and
received its own line of rulers. Phrygio’s work had elegance,
horizontal energy, and willingness to depart from conven-
tion. Unfortunately, the book’s appearance of lucidity and
logic is somewhat belied by its content. Phrygio earned his

readers’ trust by naming the authors from whom he drew his
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information. But many of them were Annius’s forgeries. His
decision to run the axis of years from the Creation along the
top of the pages made his work useless for anyone relying on
the Greek text of the Bible, though Rolevinck had already
shown how to solve this problem. Still, Phrygio’s case shows
that authors and printers could mobilize ingenious visual
devices in the hope of nailing chronology down in a single,
memorable format.

In the second half of the sixteenth century, genealogy
would serve other functions as well. Some were as fantastic as
those of Annius—especially since respectable scholars earned
fees by selling noblemen scholarly looking genealogies that
traced their ancestors back to ancient Rome or Egypt.”* In
the Holy Roman Empire, where many princes found it hard
to produce male heirs who lived to maturity, simply main-
taining a line of succession seemed to be the arcanum imperii,
the key to political as well as familial success.

Every dynasty put its lineage on show, from the
Habsburgs to the rulers of Saxony, and printers deployed
a range of images, from the traditional tree to the open
hand—long used as a mnemonic device—to help readers
follow and master these vital succession lists. [/figs. 43-44]
Among the most striking of these productions was the

wall-sized, multi-panel print of a triumphal arch designed
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for Maximilian I by Albrecht Diirer around 1516. Though
he never intended for it to be built, the design on paper
afforded a spectacular virtual tour of the Habsburgs’
ancestry.

Like other Renaissance princes, the Habsburgs proudly
cultivated the study of their own genealogy. Controversies
swarmed around central links in their ancestral chains,
so Maximilian’s erudite courtiers, Conrad Peutinger and
Johannes Stabius, collected and sifted information from
every source they could find. At all costs, they had to show
that the Habsburgs descended from an independent line
as venerable as that of the kings of France and the rulers
of ancient Rome. They did this job with brio, tracing the
origins of the Habsburgs back to Clovis, king of the Franks,
and those of Clovis back to Hector of Troy. Further lines of
inquiry turned up solid genealogical connections between
Maximilian’s line and the biblical patriarchs (above all,
Noah), the Greek gods Saturn and Jupiter, and—in keep-
ing with the Egyptomania fashionable at the time—the
god Osiris. When Maximilian learned that his schol-
ars traced his line back to Japhet, the son of Noah, who
exposed his father’s genitals, he claimed to be shocked.* In
fact, though, their enterprise was normal, and made effec-

tive use of history. The triumphal arch showed anyone who
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approached it that Maximilian was not only a great man,
but the culmination of world history.

Many writers deployed genealogy in more traditional
ways. [figs. 45-47] Since Eusebius and Peter of Poitiers, chro-
nologies and genealogies had served at least two functions:
they assembled information of value and tied it to striking
and memorable graphics. The Saxon scholar Lorenz Faust
offered readers the traditional Tree of Jesse, a magnificent
Saxon genealogical tree, and the basic list of Saxon rulers,
their names inscribed on the joints of the fingers of one
hand and thus easy to master.

In other hands, however, genealogy became a form of
precise, intensive scholarship. [fg. 48-49] Reiner Reineck,
who taught history at Helmstedt and elsewhere, claimed
that genealogy “illuminates all the other parts of history,
and without it they bear basically no fruit at all.” After
all, he pointed out, “anyone can see that histories chiefly
deal with the persons who did things, and that they must
be separated out into families.” Like states, he thought,
families had set periods of existence, during which they
grew from humble origins to positions of power and then
declined and died.*’ Reineck’s chronology included dozens
of skeletal genealogies. In fact, these became the core of

history as he portrayed it. But he stripped away the arboreal
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[45-47]

These genealogies of Jesus and the
rulers of Saxony—all taken from the
same book, Lorenz Faust’s Anatomia
statuae Danielis (An anatomy of
Daniel’s statue)—illustrate the persis-
tence of medieval conventions deep

into the age of print.

[48]

Reiner Reineck, geneological chart world history into a long series of
from Suntagma, Basel, 1572—74. family trees—in this case, that of the
Reineck saw genealogy as the key Temenids, the founders of the king-
to understanding the past. In his dom of Macedonia.

enormous Suntagma, he turned
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[50]

[49]

Elias Reusner, genealogy as chronol-

ogy, Frankfurt, 1589

decoration with which Schedel and others had given this
presentation visual drama and appeal. For Reineck, geneal-
ogywas so important that it needed no adornment. Still oth-
ers, like the Jena University history professor Elias Reusner,
used genealogy as a polemical weapon. By representing the
family ties of Henry III, the Catholic king of France, and
Henry of Navarre, his Protestant heir, as the branches of a
tree trunk, he made clear that no attack—even the vicious
one of the Catholic Duke of Guise—could break them.
[/ig.50] Others,such as the Swiss scholar Heinrich Glareanus,
applied the model of the comparative table to new sub-
jects. Glareanus drew up chronologies for individual texts:
in the first instance for Livy’s history of Rome, written
under Augustus and treasured by Renaissance readers from
Petrarch to Machiavelli. Livy dated his narrative year by
year, making it hard for readers to coordinate his history
with other accounts or with the Bible. Glareanus made clear
that the founding of Rome and the reign of Salmanassar
in Assyria were almost exactly contemporary, and con-
nected the Punic wars to other events in Mediterranean
history. As he redid his work for later editions, it became so
informative that he circulated it independently as a tabular
chronology of Rome. [ 511 By contrast, the British math-

ematician and historian Henry Savile applied the Eusebian

Cartographies of Time

In his 1540 edition of Livy’s history of

Rome, the historian and music theorist

follow the events without becoming
confused or lost. Chronologies were
drawn up for a number of authors,

including the epic poet Virgil.

Pty o ey A et

[ ——y i s B,
e poeea Froey TR T Lo T = =
o e I Fomtami ke, mmmama e 4 . 1.+
T R S—

el e Ll e, e by T

Heinrich Glareanus lays out, in full o M it B LTI oY TSR

detail, a Eusebian coordinate system ~bfl TROIA CAPT e
= | |

of dates against which readers could == T i

format to impose order on a period that no great writer had
described, the early Middle Ages.

Graphic innovation and the repurposing of older expe-
dients both flourished, especially when applied to religious
ends. [/ 521 Jean Boulaese, a Parisian priest and professor
of Hebrew, managed to compose exactly the sort of single,
comprehensive table that Grynaeus had found too complex
to produce. His wall chart, designed for use by students at
the University of Paris in the 1570s, carefully separated bib-
lical history, which began with the Creation, from pagan,
which began only after the Flood. And he divided secular
history into four distinct periods. By doing so, he made all of
human history fit the scheme laid down long before by the
biblical prophet Daniel, who had foretold that four empires
would rule the world in turn. Many Protestants shared the
Catholic Boulaese’s faith in this scheme—and agreed with
him that they were living in the fourth, or Roman, empire,
which would soon come to an end. (Boulaese, an exorcist as
well as a chronologer, witnessed many scenes that he took
as evidence that the millennium was approaching.?) But
the names and dates that crowd Boulaese’s image made its
larger providential order hard to discern. Protestants seek-
ing to teach the same lessons found much more inventive

visual models for doing so.
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This dense, crowded table was
printed—as Peter of Poitiers’ table
was drawn and painted four hundred
years before—for Parisian university
students. By the late sixteenth century,
however, the range of peoples and
events covered in world history had
expanded enormously. Jean Boulaese,

the Catholic polemicist who cre- |

ated this crowded time chart for his
students, tried to achieve visual clarity
by tracing the histories of the church

and of secular kingdoms in separate,

parallel areas.
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Like many prophetic texts in the second and first cen-
turies BCE, Daniel’s work consoled the Jews, predicting the
imminent destruction of the pagan empires and the end of
the Jews’ subjection. The text interpreted the past and pre-
dicted the future, treating both as direct expressions of God’s
will. At one point, an image of a statue appears in a dream
to Nebuchadnezzar, king of Babylon. Commanded by the
king, Daniel first describes and then explains the statue:

This image’s head [was] of fine gold, his breast and his arms
of silver, his belly and his thighs of brass, his legs of iron, his
feet part of iron and part of clay.... A stone was cut out with-
out hands, which smote the image upon his feet [that were]
of iron and clay, and broke them to pieces. Then was the iron,
the clay, the brass, the silver, and the gold, broken to pieces
together, and became like the chaff of the summer threshing
floors; and the wind carried them away, that no place was
found for them: and the stone that smote the image became

a great mountain, and filled the whole earth.>

This vision neatly combined two complementary time
maps or schemes: the vision, derived from Persia, of history
as a long strife between good and evil, destined to end in
a great battle, and the sense, derived from the Greeks, that

Cartographies of Time

[53]

The unknown artist who illustrated
Lorenz Faust’s 1585 Anatomia statuae
Danielis (An anatomy of Daniel’s
statue) did a brilliant job of locating
the rulers of the four great world
monarchies on appropriate parts of
the statue’s armor. By doing so he
both gave vivid expression to Daniel’s
prophecy and provided students with a
splendid memory aid. His accompany-
ing text identified all the rulers listed
in the image and explained exactly
why their names were placed where

they were.

the earliest men had been stronger and more virtuous than
their descendents, so that each generation, or kingdom, was
worse than the one that preceded it.>* Where Eusebius’s
parallel columns brought out the divinely imposed order
of the past, the statue, with its gradually deteriorating raw
materials and impending doom, welded the past to the
future and both to a vision of God’s plan for mankind.

Eusebius had rejected the idea that chronologers
should predict the future, particularly the end of the world.
Butboth in his time and later, many chronologers disagreed.
Schedel, as we have seen, incorporated a rough estimate of
how long history might last into the Nuremberg Chronicle.
Rolevinck stated that a truly profound timeline would be a
predictive, as well as a pedagogical resource—a measuring
stick that could tell the faithful Christian how much time
the world had left, as well as how much had already passed:
“Human industry, soaring over this work on the wings of
interior contemplation, measures not only the past and the
present but the future.”*s

Neither Rolevinck nor Boulaese, however, hit upon the
most dramatic way to lay out the schema of time as Daniel
had. [fig 53] In 1585, Lorenz Faust published his Anatomia
statuae Danielis (An anatomy of Daniel’s statue). An
unknown artist supplied the book with a folding woodcut,
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[54-55]

The stunning figures by the followers
of the twelfth-century Calabrian abbot
Joachim of Fiore weave biblical past,
Christian present, and a transformed
future into a single, complex vision. In
the diagram at right, the triple exes on
the tree trunk mark off generations of
thirty years each. The diagram at left
shows the three intersecting states or

ages of world history.

which represented the statue and gave it the features of the

ruler of Saxony, August 1. The corners of the image showed
the four beasts whose struggles, according to another part of
Daniel’s text, represented the succession of empires. Inscribed
on the statue’s helmet, armor, and legs are the names of the
rulers of the four kingdoms. In the text that Faust keyed to
the image, he followed out the anatomy metaphor in detail,
making clear how every part and organ of the statue’s body

corresponded to a historical person or event:

Anatomy means the dissection of the members of a human
body, as practiced by the anatomists and physicians when
they dissect a dead body and examine all its internal organs,
vessels and joints. By doing so they become able to make
better judgments and give better advice about illnesses.
'This little book is called an anatomy of the statue of Daniel,
because the king of Babylon had a revelation in the form of
a great statue of a human being of the four empires on earth.
All the members of the image are examined and treated so
that the reader may grasp the condition and situation of each

one, and come to know it.?®

The coordination of organs and rulers was precise: Darius

of Persia, for example, was assigned to the lung because

Cartographies of Time

under his regime, the Jews could breathe freely for once;
Heliogabalus, whose body was thrown in a sewer, was
neatly matched with “the exit from the rear.”

Faust energetically wielded a range of graphic devices
to make his work comprehensive. Jean Bodin, an influen-
tial French theorist of universal history, argued in 1566 that
Daniel’s four empires could not be mapped onto the mod-
ern history of the world, since the real Roman Empire had
long since ceased to exist, while the Turkish Empire—for
which Daniel’s vision offered no counterpart—was larger
and more powerful than the Holy Roman Empire of the
Habsburgs. Faust’s image rebuts Bodin’s thesis visually. He
shows the statue’s right leg transforming itself from the
Eastern Roman Empire to the Turkish. At the same time
this hybrid limb crushes an evil-looking, serpent-like figure
that clearly stands for the Turkish sultan. At once illogi-
cal and powerful, the image assigns the Ottoman Empire a
place in Daniel’s design, but also shows that it is inferior to
the Roman. Faust’s decision to give the statue the face of his
own sovereign was perhaps a suggestion that virtuous kings
might hasten the coming of the rule of Christ on Earth.
Faust used every imaginable resource, in other words, to
help the reader both commit the past to memory and frame

the proper state of mind in which to anticipate the future.
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[56]

Other writers and artists emulated Faust. At the
Altdort Academy, which served the youth of Nuremberg,
images of Daniel’s statue were used as textbooks. Their pow-
erful visions of the past and future could imprint the details
of world history on the minds of the young and give them a
clear sense of the short, dramatic future that awaited human-
ity. Like contemporary readers of the Rapture Index found
at RaptureReady.com, early modern students and princes
learned to understand the past and foretell the future from
these tables, pictures, and objects.

More than one ingenious chronologer found visual
resources outside the realm of biblical texts and images and
used them to portray the past. [figs. 54-55] In the twelfth
century, the Calabrian abbot Joachim of Fiore was inspired
by prophetic visions. Possessed by the belief that numeri-
cal symmetries offered the key to understanding the Old
Testament and the New, and fascinated by the prophecies
and horrors of Revelation, Joachim came to see history
as falling into three etates or “states”—an Old Testament
state of God the Father, a New Testament state of God
the Son, and a third state in which the Holy Spirit would
have dominion over all. The details of his system and its
specific derivation from scripture matter less for our pur-

poses than the striking forms in which he envisioned time:

Cartographies of Time

Part of Michael Eytzinger’s complex
reference system that condensed the
major lineages of human history into
tables and used letters and numbers to
identify and find them, this was one
of five folding charts from his 1579
Pentaplus regnorum mundi meant to

epitomize human history. [57]

The patriarch Seth, as an ancient
Jewish story had it, created pillars of
brick and stone on which he engraved
the perfect knowledge granted by God
to the earliest humans. In Eytzinger’s
version, they hold the key to the

mysteries of time.

[58]

Véclav Budovec z Budova, a Bohemian
scholar of the early seventeenth
century, seems to have been the first

to represent history as a clock face in
his Circle of the Lunar and Solar Clock

from 1616.

interlocking rings and great trees, marked oft in thirty-year
generations, which melded the uniform, year-by-year time
of the world chronicles with the more irregular genealogical
version of time. Joachim’s images were oriented at least as
much toward the future as the past. They convinced many
readers that in the thirteenth century the “new men” of the
mendicant orders, the Franciscans and Dominicans, would
transform the church. Though Joachim himself would have
disapproved of this understanding of his trees, this influ-
ence reveals both the radical character and the synoptic
power of his maps of time.*

In the age of print, such visions—usually biblical in ori-
gin, but eclectic in form—multiplied. Michael Eytzinger—
historian, cartographer, and author of Zeizungen, or news
reports—decorated his history of the sixteenth-century
religious wars in Flanders with a cyclical image that rep-
resented the world as a theater of purely human, material
causes and effects. Figures arranged like the actors in a
parade, moving in a circle, acted out his theory. Prosperity
led to excessive greed, and that in turn to war, which caused
devastation, which induced men to make peace, which in
turn gave rise to prosperity.

In his Pentaplus regnorum mundi (A fivefold table of
world history) of 1579, by contrast, Eytzinger emulated
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Joachim, searching for historical symmetries and original,
powerful images of them. [/ig. 561 He compressed all of the
dynasties, ancient and modern, onto five fold-out tables
that allowed the reader to easily look up the dates at which
kings and officials had flourished and to correlate them
with one another.

Behind the data on these sprawling charts lurked a
deeper order. The key to Eytzinger’s vision of history was a
single illustration depicting two columns inscribed with let-
ters. [ig. 571 'These in turn symbolized the two columns on
which, according to the Jewish historian Josephus, Seth, the
son of Adam, had engraved all knowledge before the Flood,
and thus preserved it from destruction.?® The letters were
the initials of the Jewish Patriarchs. When properly rear-
ranged, however, they spelled out the name of Eytzinger’s
own patron, the Holy Roman Emperor Maximilian II. In
his view, this was clear evidence of the emperor’s standing
as the ruler of the last days, though when Eytzinger, and
the world, outlived Maximilian, he cheerfully folded the
next emperor, Rudolf II, into his story line.

Even more ingenious, and far more up-to-date in his
choice of visual metaphors, was the Bohemian nobleman
Viclav Budovec z Budova, a citizen of that locus classicus
of mystical beliefs, the Prague of the emperor Rudolf II.

Chapter 2: Time Tables
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[ 58] He replaced the organic, if oddly symmetrical,
trees of Joachim with a more modern, mechanical image.
In 1616 Budovec published a chronology in which large
clock faces represented the history of the Old and the New
Testaments. The “lunar clock,” which corresponded to the
former, was low and dark, since humanity had had only
indirect access to knowledge before the Incarnation. The
“solar clock,” by contrast, was bright, like the revelations
that the Savior had brought with him. Its infallible hand
stood near midnight—a vivid image for the approach of the
end of time, and one strikingly echoed, centuries later, in
the ticking-clock diagram that has graced the cover of the
Bulletin of the Atomic Scientists from its first appearance as a
magazine in the uneasy days immediately after the Second
World War. In 1620, the Battle of White Mountain would
show that Budovec had been right. His own world, if not
the great one, was swept away, and he was taken prisoner
and put to death.

Not all efforts to correlate events with a deeper, more
cosmic order of causes depended on the Bible. [/g 591 In
ancient Mesopotamia, astrologers had used their art to
predict the fates of kingdoms before they applied it to
individuals, and for centuries Greek, Roman, Persian, and

Muslim astrologers followed their example. Everyone—or
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Petrus Apianus created what
amounted to an astronomical com-
puter, with revolving paper devices for
finding the positions of the planets.
He also showed how to compute the
dates of past eclipses—in this case

the lunar eclipse that accompanied
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Alexander the Great’s defeat of Darius
at Gaugamela—and used diagrams to
show how full they were. From Daniel
on, many writers divided all of history
after the Flood into four successive
empires, Assyrian, Persian, Greek, and

Roman: at Gaugamela, power passed

]
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from the second to the third. Apianus
was the first of many scholars who
attempted to re-date this battle, since
it marked the moment at which his-

tory reached halftime.
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This table is part of the list of dated
eclipses around which Gerardus
Mercator built his 1569 Chronology—
one of the first to rest on astronomical

foundations.

at least everyone in the learned world—knew that Saturn
and Jupiter, the two planets farthest from the earth, met
every twenty years. Medieval and Renaissance astrologers
and chronologers drew up tables that correlated such great
events as the birth of Jesus and the rise of Charlemagne
to these “great conjunctions.” Johann Heinrich Alsted, an
influential professor at the Calvinist University of Herborn
and the author of massive encyclopedias, used the conjunc-
tions of Jupiter and Saturn to predict that the world would
go through a time of troubles between 1603 and 1642.
Many of Alsted’s readers were English, and his predictions
may well have helped to inspire them to overthrow King
Charles I and set up a Puritan state in the 1640s and 1650s.
The time chart was now powerful enough to help change
a society.

From the 1530s on, new astronomical tools and skills
came into play in chronology, and these also suggested new
forms for the visual presentation of the past. [fgs. 60-62]
Astronomers realized that they—rather than the historians
who worked only with texts—could offer absolute dates
for some major historical events. In 1540 Petrus Apianus,
scholar, astronomer, and printer, published his As¢tronomicum
Caesareum, a magnificent analog computer in book form

that presented and explained working paper models for the
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[64-66]

This handsome chronology by the Greek Olympiad system and the

Giovanni Maria Tolosani, which history of the Assyrian kings who
appeared in 1537, incorporated much destroyed Jerusalem. Unfortunately,
astronomical information. He also laid the richer content made it hard to
out his material with great precision, read: even the transition from Judaism
to Christianity disappears behind the

making clear, for example, exactly

how the founding of Rome fit into neatly printed columns of data.
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movements of the planets, the moon, and the sun. He knew
that a lunar eclipse occurred before the Battle of Gaugamela
(331 BCE), where Alexander the Great definitively defeated
Darius, king of Persia—the battle that made Alexander the
most powerful ruler in the Mediterranean world. In this
case and others like it, he argued, astronomy could correct
erroneous dates that had crept into the historical record.
Apianus provided not only dates—which were, in fact, off
by a few years—for the Gaugamela eclipse and a few oth-
ers, but diagrams of them, which reconstructed them in
schematic form, showing their extent of totality.

"The use of astronomical data caused a revolution in the
way chronologers worked. [ 63] Since antiquity, all astron-
omers whose works were known in the West—Greeks
and Chaldeans, Latins and Arabs—had based their tables
and computations on the same fixed point, the moment
when an otherwise unknown king, Nabonassar, took the
throne of Babylon, February 26, 747 BcE (in this period,
as cuneiform records have revealed in the nineteenth and
twentieth centuries, systematic astronomical observation
began in Mesopotamia). [fg. 64-66] In 1537 Giovanni
Maria Tolosani, a Dominican with a sense of humor (he
pretended to be a Frenchman named Johannes Lucidus
Samotheus, “John the Bright Boy,”descended from Annius
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[67-68]

Like the Catholic Tolosani, the

Protestant scholar Johann Funck, who

work, his remained a year-by-year
chronicle, and one that stuck even

brought out his Chronologia in 1545, more closely than Tolosani’s had to

used astronomical data to link biblical the model of Eusebius.

with classical history. Like Tolosani’s

of Viterbo’s imaginary Samothes, ancestor of the Gauls)
introduced astronomical evidence into his neat, legible set
of chronological tables. Tolosani argued that Nabonassar
was another name for Salmanassar, a king of Assyria
mentioned in the Bible. He recrafted Eusebius’s Chronicle
in his handsomely printed book, inserting information
from medieval Christian calendar literature next to the
lists of rulers.

The greater complexity of Tolosani’s format made it
less effective than Eusebius’s at dramatizing the moments at
which history really turned, such as the Crucifixion and the
fall of Jerusalem. But Tolosani’s connection between astron-
omy and the Bible made an impact nonetheless. Astronomers
and chronologers realized that they could now fuse dispa-
rate chronologies far more precisely than Eusebius had, to
the day and even to the hour from the era of Nabonassar.
Three years after Apianus called for history to be corrected
with astronomical data, Copernicus incorporated the iden-
tification of Nabonassar with Salmanassar into his epoch-
making book, De revolutionibus orbium coelestium (On the
revolutions of the heavenly spheres). We do not know if he
read Tolosani, who hated and attacked his heliocentric the-
ory, but we do know that Tolosani’s and Copernicus’s shared

thesis put chronology on a new footing.
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Other chronologers also followed Tolosani’s lead.
[figs. 67-68] One of the first was as staunch a Protestant as
Tolosani was a Catholic. Johann Funck, whose father-in-
law Andreas Osiander wrote the preface for Copernicus’s
book, produced a Eusebian comparative chronicle that
pivoted on the accession of Nabonassar, as Tolosani’s did.
Like Tolosani’s, too, Funck’s 1545 Chronologia remained
traditional in many ways, with vast empty pages for the
early centuries of world history, as well as a handsome list
of invented Frankish kings, drawn from the historical work
of Joannes Trithemius.

A generation later Gerardus Mercator—whose chief
interests lay in the supremely visual field of cartography—
drew up a new map of time. [/g. 69-71]1 He built his work
on an astronomical core: a list of dated eclipses that he pro-
vided for the reader in his introduction. And he showed
greater graphic ingenuity than his rivals when it came to
forging a timeline that actually reflected the new precision
of astronomical dating. Most of the table of world history
in Mercator’s Chronology moved year by year, at a steady
pace. But wherever he had more detailed information at
his disposal—as he did for the biblical story of the Flood
and for later events accompanied by dateable eclipses—he

slowed the table down, almost cinematically. For periods
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[69-70]

More inventive visually than his rivals uses dateable eclipses to fix the chro-

in chronology, the great geographer nology of Greek history—Mercator

Gerardus Mercator laid out a timeline,  ties events not to a list of years but to a

as many others had, that ran from the list of signs of the zodiac, which track <

Creation to the present. Unlike his the sun’s passage through the sky day —===t= ="

rivals, however., Me.rcator played witAh by day. Then, when he has no more 'ﬂ_‘ T ey

the pace at which time passed, slowing ~ precise astronomical information to |

his timeline to follow the story of offer, he provides a normal, year-by- o R

the Flood and record later battles. year axis for history. « =
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[7]

Ever inquisitive, ever willing to
innovate, Mercator added a section

to his chronicle in which he inquired

whether ancient Egypt might have
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existed before the world was destroyed
by water, as Plato’s account seemed to
suggest.
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of a year or two, time moved month by month, as the sun
passed through each sign of the zodiac, while Mercator
added precise annotation of the dates and times of eclipses
and other celestial phenomena. Mercator’s book offered
visual proof of the remarkable level of precision that his-
torical chronology could now reach.

A decade later, another scholar-astronomer, Paulus
Crusius, produced the most rigorous of all historical tables,
a triangular set of dates for epochs and events meant to
be read in two directions and confined to those points
between which he could set down exact intervals of months
and days. [fig 721 Here, for the first time, a chronologer
drew up a literal time map, one that clearly traced all the
highroads of dateable history across the vast, dark space of
the past: a London Underground map of history itself, as
starkly exact as it was schematic. Historical time—at least
from the first millennium BCE onward—had now been
captured. Crusius’s austere, rigorous treatment of time
found few readers—but one of them was Joseph Scaliger,
who based his own chronology on Crusius’s meticulous
preparatory work. [fig. 73] By 1606, when Scaliger included
an ancient list of Babylonian and Persian kings in his great
handbook, Thesaurus temporum (The treasury of chronol-

ogy), most readers recognized at once that the strange
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names of Babylonian kings included in it could not be the
fantasies of another Annius, strange though they sounded.
The dates assigned to them fit the chronological structure
Mercator, Crusius, and others had erected with the preci-
sion of a key in a fine Swiss lock. Yet Scaliger’s book created
another, harder problem for chronologers. He discovered
and published a list of ancient Egyptian kings, recorded
by a priest named Manetho. The earliest dynasty began,
Scaliger thought, not only before the Flood, but before the
Creation. Yet he insisted that this list, too, was genuine.
Controversy soon flared, and astronomy could not restore
consensus, since no observations old enough to be relevant
to the earliest periods of history were known.

Most chronologers remained confident that they could
trace the history of the world back to its beginnings, dat-
ing the Creation to the day and hour. [/igs. 74-75] It was in
that spirit that the Anglican archbishop James Ussher began
his chronology with the famous assertion that the Creation
took place at nightfall preceding Sunday, October 23, 4004
BCE. His proposal differed only in detail from those made by
dozens of others, especially Protestants, in the same period.3°
Yet no two of the chronologers agreed exactly, and uncer-
tainty about the principles of chronology and the extent to

which astronomy gave them certainty began to spread.
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Joseph Scaliger was the first modern
chronologer to publish ancient lists

of rulers, such as the list of kings of
Babylon and Persia that circulated
with Ptolemy, shown here, and the
Egyptian priest Manetho’s lists of
Egyptian dynasties. These documents,
which Scaliger rightly took to be
genuine, remain central to chronology
to this day. Even before Scaliger found
this material, he had ingeniously
shown that Nabonassar was not the
Assyrian king Salmanassar, as earlier
chronologers had thought, but an
independent ruler of Babylon.
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After Ussher, marginal dating in an
authorized Bible, London, 1701
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[74]

In Annals of the Old Testament from
1650, the erudite seventeenth-century
archbishop James Ussher gave exact
dates for the Creation and the rest of
biblical and ancient history. By includ-
ing dates in the margins according

to the year of the world, the Julian
period, and the year before Christ, he
was practicing what had become the

normal form of chronology. His work

became famous—and his credulity
notorious—because from the 1680s on
printers equipped English Bibles with
the timeline Ussher had established.
Readers who had forgotten the tradi-
tions of chronology, or found them
comic, failed to realize that Ussher had
studied the past in much the same way

as his contemporaries.

The Jesuit astronomer Giambattista Riccioli, who

taught at Bologna for many years, compiled the 4/magestum

novum (New almagest) in 1651—a manual of ancient and

modern astronomy so precise and technically insightful that

Sir Isaac Newton used it as his standard reference book.
lfig. 761 In 1669 Riccioli also published a Chronologia of

more than a thousand folio pages. Its title page shows how

the makers of timelines understood their craft. At the edges

of the image, Chronology and History appear, personified.

Clio, the historians’ muse, stands flat-footed on her ped-

estal, holding her trumpet in one hand and a dim taper in

the other and looking a bit depressed. Chronology, by con-
trast, treads boldly on the bones of the mighty dead. The
beam that shoots from her torch arches up and backward

to reveal magnificent historical lilies, while busy little Jesuit

bees buzz about in the intellectual service of the Farnese

family, which supported their research.

Chronology’s bodice has slipped, revealing her bosom.

This is not the result of chance or even a quixotic effort to

endow the driest of subjects with eroticappeal. Chronology’s

disordered dress identifies the sun and the moon—that is

to say, astronomy, the science of their movements—as the

natural source of her superior scholarly powers. It would

be hard to imagine a stronger emblematic statement of the
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In this baroque image from
Giambattista Riccioli’s 1669
Chronologia, Chronology rules,
dominating the pallid figure of Clio,

the muse of history.
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esteem that chronology enjoyed in baroque Italy—except,
perhaps, for the very scale of Riccioli’s book, printed at a
time when it had become distinctly hard to finance the pub-
lication of massive scholarly folios. Yet Riccioli admitted
that he could not trace a single line of dates from Creation
to the present. The biblical versions differed, and astronomy
could not adjudicate between them. Riccioli’s text did not
keep the bold promise made by its frontispiece.

In fact, the foundations of chronology were begin-
ning to show deep cracks. In 1655, a French Protestant
named Isaac la Peyrére had thrown chronology and theol-
ogy into a crisis by arguing, in a formal Latin treatise, that
Genesis actually told two stories: that of the whole human
race, and the shorter one of the Jews. He noted that the
Chinese, the Egyptians, and others had civilizations long
before the Jews. Moreover, he portrayed the Flood not
as a universal catastrophe, but a local event. La Peyrére
found himself under house arrest and forced to convert
to Catholicism, and dozens of orthodox scholars, both
Catholic and Protestant, competed to refute his work.3*
But only a couple of years later, another Jesuit, Martino
Martini, brought Europeans the news that Chinese his-
tory really had begun before the Flood. Martini studied
at Rome with Athanasius Kircher—who believed, tacitly
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following the Calvinist Scaliger, that Egypt existed before
the Flood. When he arrived in China and read the king-
dom’s annals, he was not surprised to find that they too
began too early to fit the chronology of Genesis. The
Chinese, moreover, unlike the Europeans, had preserved
eclipse observations that confirmed their ancient his-
tory. Certainty—and a full, coherent timeline—seemed
more and more distant. Riccioli’s magnificent visual boast
about the power of Chronology and her torch was a des-
perate effort to shore up a structure that seemed to be

collapsing.
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Chapter 3:

Graphic Transitions

In retrospect, it seems obvious that the structures chronolo-
gers invented in the sixteenth century would fall apart in
the seventeenth: there was simply no way to negotiate the
differences among so many historical traditions, and astron-
omy could not adjudicate nearly as many disputed points
as Apianus or Scaliger hoped. [ 11 At the time, however,
most scholars remained optimistic, and continued to try to
devise a single chronological equivalent to Ptolemaic and
modern world maps. Though they found individual problems
insoluble, their enterprise as a whole retained great energy
and appeal, and innovation never ceased. Already in the
sixteenth century, chronologers had begun experimenting
with new tabular forms and applications. Some even tried
to provide graphic expressions of chronological data: charts
that not only listed information, but represented it in ways
that made it easy to grasp. The Lutheran theologian Lorenz
Codomann, for example, synchronized the lives of the bibli-
cal patriarchs in a tabular format similar to that used in the
modern road atlas. His table, printed in 1596, lists the names
of the patriarchs twice, once horizontally across the top of
the page and once vertically in the left margin. By lining up
names from two axes on the table, the reader could instantly
find the age of one biblical figure at the birth or the death
of another. Though its design is tabular, Codomann’s table

Cartographies of Time

edges in the direction of a more fully graphic form of rep-
resentation, which makes the chronology of the patriarchs
clearer than any single table could. Since he fills boxes only
when he has information to put in them, the table functions
as a kind of accidental bar chart: on it, columns of data are
as long as the lives of the figures they represent. As such,
they provide not only a tool for calculating specific ages and
dates, but also a view of the entire, unbroken tradition by
which historical knowledge was understood to have been
passed down to Moses.

Similarly, the French chronologer Joannes Temporarius
used graphics to deal with a problem that long bothered
everyone who tried to draw the history of the world from
the Bible. [figs. 2-3] According to Genesis, only Noah’s
family survived the Flood. Yet within a few generations,
they and their descendants repopulated the world, so effec-
tively that men tried to build “a city and a tower, whose top
[may reach] unto heaven.” Was such explosive population
growth even possible? Europeans whose own society still
regularly suffered the blows of plague and famine found it
hard to believe, but Temporarius found the account plau-
sible. At the top of his diagram, a horizontal axis repre-
sents the first period of time after the Flood, divided into
twenty-year intervals. To the left, a vertical axis lists the
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Lorenz Codomann, Chronographia: A
Description of time, from the beginning
of the world, unto the yeare of our Lord,
137. Divided into six periodes. Wherein
the several histories, both of the Old and
the new Testament are briefly comprised,
and placed in their due order of yeares,
London, 1596. This handsome and
visually intuitive chart enables the
reader to follow the lives of each of
the biblical patriarchs, the dates of
which are coordinated so that it is
possible to immediately tell how old
other biblical figures were when one
of them was born or died. These facts
had to be teased out of the account in
Genesis, and were hard to glean from

traditional, single-axis chronologies.
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generations of Noah’s descendants. By following the table
both horizontally and vertically, the reader could watch the
population as it grew, generation by generation. Similar
questions had arisen about whether the Jews could have
multiplied as quickly during their time in Egypt as the bib-
lical account suggested, and Temporarius answered them
with another visual display of demographic growth. Yet if
Temporarius was experimenting with something like mod-
ern bar charts, he applied them only to countable individu-
als. He juxtaposed linear graphic forms with chronological
information, but he did not graph time itself. Temporarius
was a radical when it came to the substance of chronology.
He dismissed the traditional story of Rome’s founding by
Romulus, and its traditional dating, as a mere myth, fash-
ioned centuries after the events. But he found no way to
give his most innovative ideas about historical time graphic
form.> It took longer than might have been expected for
chronologers to progress from creating tables that contained
information, such as those of Eusebius, Codomann, or
Mercator, to charts that expressed information graphically.
For all the problems that chronologers could not
solve, their timelines invited eager and active reading.
Chronography—a genre that sought, but could never obtain,

encyclopedic fullness of coverage—fostered intensive
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interaction between readers and their books. Many owners
filled their printed chronologies with further information,
turning them into palimpsests, hybrid books that were both
printed and manuscript. One area in which this interaction
proved especially lively was that of the actual calendar. For
centuries, Christian scholars had struggled to master and
improve the set of techniques known as the “computus.”
Using their fingers as calculators, they computed when
during the year the moveable feasts of the church, such as
Easter, would take place, and they could do so for many
years in advance. The computus was always controversial. In
the early Middle Ages, Christians in the British Isles and
elsewhere fought bitterly over the date when Easter should
fall. Since the value used for the length of the solar year
was slightly too long, massive error had built up over time,
and by the fifteenth century, the calendar had fallen into
considerable disorder. Calendar reformers worried that the
Jews, who knew when Passover should take place