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Aps tell us much more than merely how to get
from here to there. One of the oldest forms of
human communication, they ultimately ex-

press the many ways we attempt to understand the world.
The first comprehensive history of maps and mapping
worldwide from prehistory to the present, The History of
Cartography is both an essential reference work and a
philosophical statement of maps’ value to society.
J. B. Harley and David Woodward have assembled an
international team of specialists to compile a much
needed up-to-date survey of the development of cartogra-
phy as a science and an art.

Going beyond the more familiar discussions of maps
as records of actual places, the editors have adopted a
broader definition of a map as an illustration of the spa-
tial relations, actual or symbolic, of a place, an event, or
a concept. This scope allows discussion of an unprece-
dented range of maps, including those depicting the entire
cosmos, the soul’s spiritual journeys, and imagined
worlds. The result is not only a comprehensive synthesis
of cartographic knowledge, but also a narrative of our
changing perception of the world and our place in it.
What emerges is a fascinating picture of maps as practical
tools and also as symbolic images used for magical, polit-
ical, and religious purposes.

(Continued on back flap)

Cover illustration: Mappamundi of Pirrus de Noha.
Biblioteca Apostolica Vaticana, Rome.
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PLATE 1. THE STAR FRESCO FROM TELEILAT GHASSUL,
JORDAN. According to some interpretations, this represents
a cosmological map, with the known world at the center sur-
rounded by a first ocean, a second world and second ocean,
with the eight points perhaps symbolizing the islands of the

world beyond and the celestial ocean. The rectangular feature
(bottom right) has been suggested as part of a plan drawing
of a temple, but again this is highly speculative.

Diameter of the original: 1.84 m. Courtesy of George Kish,
University of Michigan, Ann Arbor.

pLATE 2. MAP IN THE BOOK OF THE TWO WAYS. An
example of a topographical composition, probably intended
as a passport to the afterlife, found on many coffin bases from
al-Bersha, Middle Egypt, ca. 2000 B.c.

Size of the original: 28 X 63 cm. Photograph courtesy of the
American Geographical Society Collection, University of Wis-
consin, Milwaukee, from Youssouf Kamal, Monumenta car-
tographica Africae et Aegypti, S vols. in 16 pts. (Cairo: 1926~
51), 1:6. By permission of the Egyptian Museum, Cairo (coffin
28,083).



pLATE 3. THE THERA FRESCO. These fragments of a San-
torin fresco, datable to ca. 1500 B.C., contain a number of
cartographic scenes. They also suggest the incipient develop-
ment of color conventions: the rivers are in blue, but are out-
lined in gold; the shape of the mountains is also indicated by
a double blue line. The drawings themselves are executed in
plan, in elevation, or from an oblique perspective. The overall
effect is of striking relief, with the different places very clearly
distinguished, so that the fresco is not dissimilar to some of
the many other picture maps that characterize the cartography

of ancient and medieval Europe. There are three frescoes. The
longest (split into two here) contains the story of a fleet: it
departs from a seashore town at the left (upper section), and
arrives at its home port at the right (lower section). The other
sections show a river in plan and a fragmentary view of war-
riors, flocks, and women.

Lengths of the originals: 3.5 m (river fresco) and 4 m (fresco
of ships). By permission of the National Archaeological Mu-
seum, Athens.



PLATE 4. FRESCO FROM THE BOSCOREALE VILLA,
NEAR POMPEII. This detail clearly shows a globe drawn in
approximate perspective. The object has also been referred to
as a sundial.

Size of the original detail: 61 x 39.7 cm. By permission of
the Metropolitan Museum of Art, New York (Rogers Fund,
1903 [03.14.2]).

pLATE 5. THE PEUTINGER MAP: ROME. The Peutinger
map, dated to the twelfth or early thirteenth century, derives
ultimately from a fourth-century archetype, suggested by
vignettes such as that of Rome in this segment, in which the
city is personified as an enthroned goddess holding a globe, a
spear, and a shield.
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Size of the original: 33 X 59.3 cm. By permission of the
Osterreichische Nationalbibliothek, Vienna (Codex Vindo-
bonensis 324, segment IV).



PLATE 6. THE NOTITIA DIGNITATUM: BRITAIN. Five ital, is placed not in the southeast but to the northeast near
provinces are arranged incorrectly in this sixteenth-century  Lincoln.

copy, at several removes, of a fourth-century original. For  Size of the original: 31 X 24 cm. By permission of the Bay-
example, Maxima Caesariensis, which had London as its cap-  erische Staatsbibliothek, Munich (Clm. 10291, fol. 212r).



pLATE 7. THE MADABA MOSAIC MAP. Fragment of a sixth-  Size of the map as preserved: 5 x 10.5 m. Photograph courtesy
century mosaic now preserved in a church in Madaba, Jordan. of Fr. Michele Piccarillo, Studium Biblicum Franciscanum, Je-
rusalem.
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PLATE 8. JERUSALEM ON THE MADABA MOSAIC MAP. Photograph courtesy of Thames and Hudson. By permission
The depiction of some churches and other structures is suffi- of the Department of Antiquities, Jordan.
ciently realistic for modern scholars to identify them.




PLATE 9. MAP OF THE INHABITED WORLD FROM A
THIRTEENTH-CENTURY BYZANTINE MANUSCRIPT
OF PTOLEMY’S GEOGRAPHY. Drawn on Ptolemy’s first
projection, the map is followed in this recension by the twenty-
six regional maps. The codex is one of the earliest extant to
contain Ptolemaic maps.

Size of the original: 57.5 X 83.6 cm. Photograph from the
Biblioteca Apostolica Vaticana, Rome (Urbinas Graecus 82,
fols. 60v—61r).




pLATE 10. EMPEROR CHARLES IV WITH ORB. This ex-
ample, from a fourteenth-century armorial, depicts a common
theme in medieval art—both sacred and secular—in which
Christ or a sovereign is shown with a diagrammatic, tripartite
globe, or orb, signifying the rule of its holder over the world.
Size of the original detail: 13.6 x 6.5 cm. Copyright Biblio-
théque Royale Albert I, Brussels (MS. 15.652-56, fol. 26r).

pLATE 12. THE THREE SONS OF NOAH. From a fifteenth-
century manuscript of Jean Mansel’s La fleur des histoires, this
clearly shows the ark on Mount Ararat and the division of the
world between the three sons of Noah: Shem in Asia, Ham in
Africa, and Japheth in Europe.

Size of the original: 30 x 22 cm. Copyright Bibliothéque
Royale Albert I, Brussels (MS. 9231, fol. 281v).

pLATE 11. ORB IN THE LAST JUDGMENT. The tripartite
globe or orb is frequently found beneath Christ’s feet in me-
dieval representations of the Last Judgment, symbolizing the
end of the world.

Size of the original vignette: 12 X 9.8 cm. By permission of
the Pierpont Morgan Library, New York (MS. 385, fol. 42v).




pLATE 13. THE BEATUS MAP FROM THE SILOS APOC-
ALYPSE. Dated to 1109, this map represents a tradition of
rectangular maps that can be traced back to a now-lost pro-
totype of 776—86 in the Commentary on the Apocalypse of
Saint John of Beatus of Liebana. Displaying a Spanish-Arabic

style, the main characteristic of this map is the fourth conti-
nent, which Beatus considered inhabited.

Size of the original: 32 x 43 c¢m. By permission of the British
Library, London (Add. MS. 11695, fols. 39v—40r).



PLATE 14. THE DUCHY OF CORNWALL MAPPAMUNDI.
This recently discovered fragment is from the lower right cor-
ner of a 1.57 m diameter mappamundi that has been carbon
dated between 1150 and 1220. From a preliminary reading of
the legends, the fragment bears similarity to both the Hereford
and Ebstorf maps. It shows the area of West Africa.

Size of the fragment: 61 X 53 cm. From the archives of the

Duchy of Cornwall, by permission of His Royal Highness the
Prince of Wales.




pLATE 15. HIGDEN’S MAPPAMUNDI: OVAL TYPE, MID-
FOURTEENTH CENTURY. Perhaps following Hugh of Saint
Victor’s instructions for drawing a world map in the shape of
Noah’s ark, the oval maps of Higden represent the earliest of
three types. Although it has been claimed that this manuscript
is in Higden’s own hand, most authorities recognize the British
Library version (see fig. 18.67) as closer to the original arche-
type. From Ranulf Higden, Polychronicon.

Size of the original: 26.4 X 17.4 cm. By permission of
The Huntington Library, San Marino, California (HM 132,
fol. 4v).

PLATE 16. VESCONTE’S MAPPAMUNDI, 1321. At the be-
ginning of the thirteenth century, mappaemundi began to in-
corporate the content and style of portolan charts. The world
maps of Pietro Vesconte, drawn for Marino Sanudo’s work
promoting a crusade, represent the beginning of this trend.
Not only is the Mediterranean Sea derived directly from such

charts, but Vesconte also extended a network of rhumb lines
over the land. From Marino Sanudo, Liber secretorum fidelium
crucis 1306-21.

Diameter of the original: 35 cm. By permission of the British
Library, London (Add. MS. 27376*, fols. 187v—188r).



- C L
o e

pLATE 17. WESTERN EUROPE IN THE CATALAN ATLAS.
Forming a segment of the traditional circular mappamundi,
this late fourteenth-century world map was constructed on
twelve panels, with the Mediterranean based on the outlines
of the portolan charts.
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Size of the original segment: 65 X 50 cm. Photograph from
the Bibliothéque Nationale, Paris (MS. Esp. 30, pls. 5v—6r).



pLATE 18. THE FRA MAURO MAP. Representing the cul-
mination of medieval cartography on the eve of the Renais-
sance, this map is a compendium of geographical sources,
including the Portuguese explorations in Africa, Ptolemy’s Geo-
graphy, the Marco Polo narratives, and the portolan charts.

The surviving map is a copy—made at the request of the Vene-
tian Signoria—of a map commissioned by Afonso V of Por-
tugal in 1459.

Size of the original: 1.96 x 1.93 m. By permission of the
Biblioteca Nazionale Marciana, Venice.
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PLATE 19. MAPPAMUNDI OF PIRRUS DE NOHA. From an  Size of the original: 18 X 27 cm. Photograph from the Bib-
early fifteenth-century incipit by Pirrus de Noha of the De lioteca Apostolica Vaticana, Rome. (Archivio di San Pietro H.
cosmographia of Pomponius Mela. 31, fol. 8r).
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PLATE 20. MAPPAMUNDI OF GIOVANNI LEARDO, 1448.
Sharing many characteristics with the other two surviving
world maps of Leardo, among the more striking features are
the surrounding Easter calendar and the strongly colored un-
inhabited north polar and equatorial torrid zones.

Size of the original: 34.7 x 31.2 cm. By permission of the
Biblioteca Civica Bertoliana, Vicenza (598A).



pLATE 22. THE “ANGLO-SAXON” MAP. The heavy gray
and bright orange colors on this tenth-century world map
depart considerably from the usual blues, greens, and reds on
the mappaemunds.

Size of the original: 21 X 17 cm. By permission of the British
Library (Cotton MS. Tiberius B.V., fol. 56v.).

pLATE 21. THE WORLD MAP OF ANDREAS WALSPER-
GER. This 1448 map, which has extensive text explaining the
cartographer’s intentions, distinguishes between Christian
(red) and Islamic (black) cities.

Diameter of the original: 42.5 cm. Photograph from the Bib-
lioteca Apostolica Vaticana, Rome (Pal. Lat. 1362b).




pLATE 23. AN EXTENDED “NORMAL-PORTOLANO.”
This example, showing the standard areas of the Mediterra-
nean and Black seas as well as western Africa, is from the
fifteenth-century Cornaro atlas. Whereas most portolan charts

used sixteen equidistant points to define the intersections of
the rhumb lines, this chart has twenty-four.

Size of the original: 53.3 x 40.6 cm. By permission of the
British Library, London (Egerton MS. 73, fols. 36-36%).



PLATE 24. THE 1439 VALSECA CHART. This illustrates the
different color conventions used on portolan charts: the three
colors of the rhumb lines (black or brown, green, and red);
the rubrication of significant places; and the coloring of islands,
such as Rhodes (white or silver cross on a red field), and of

certain river deltas. More ornate Catalan-style charts, like this
one, added their own elaborate conventions.

Size of the original: 75 x 115 cm. By permission of the Di-
putacién de Barcelona, Museo Maritimo, Barcelona {inv. no.
3236).




PLATE 25. A CONTEMPORARY DERIVATIVE OF A POR-  the Insularum illustratum, by Henricus Martellus Germanus,
TOLAN CHART. This map of the Black Sea takes its coastal who worked in Florence ca. 1480-96.

outline and names from a portolan chart, but it omits the By permission of the Biblioteek der Rijksuniversiteit, Leiden
navigational rhumb lines. It is from a manuscript island book, (Codex Voss. Lat. F 23, fols. 75v-76r).




PLATE 26. A CATALAN CHART IN THE ITALIAN STYLE.
_Thls unsigned and undated chart emphasizes the difficulty of
using only stylistic characteristics to distinguish between the
Italian and Catalan portolan charts. Although this example is
drawn in the austere fashion associated with Italian work,

analysis of its place-names and the presence of town symbols
indicate that it was probably produced in Majorca in the late
fourteenth century.

Size of the original detail: 63 x 68 cm. By permission of the
Biblioteca Nazionale Marciana, Venice (It. IV, 1912).



PLATE 27. AN ITALIAN CHART IN THE CATALAN STYLE.
Made in 1482 by Grazioso Benincasa, this chart reverses the
situation in Plate 26. Despite its internal detail and decoration
it was in fact drawn in Bologna by the most prolific of the
fifteenth-century Italian chartmakers. The repeated coats of

arms beneath a cardinal’s hat are those of Raffaello Riario,
for whom the chart was made.

Size of the original: 71 x 127.5 cm. By permission of the
Biblioteca Universitaria, Bologna (Rot. 3).



pLATE 28. REPRESENTATION OF THE MADONNA AND
CHILD. This particular example is from the neck of the 1464
Petrus Roselli chart. Other charts bear cornerpieces of various
sainf, in a practice that seems to have been a Venetian hall-
mark.

Height of the original figure: 7 cm. By permission of the Ger-
manisches Nationalmuseum, Nuremberg (Codex La. 4017).
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PLATE 29. CITY FLAGS. The practice of placing flags above
cities, as on this chart from an atlas of 1321 attributed to
Pietro Vesconte, is less useful for dating than it might appear.
The flags are sometimes imprecisely positioned and may be
inappropriate for the place concerned. For example, Christian
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flags were often shown flying above cities many years after
their conquest by the Ottoman Turks.

Size of each original: 22.5 X 29.3 cm. Photograph from the
Bibliotheca Apostolica Vaticana, Rome (Vat. Lat, 2972).



PLATE 30. THE CARTE PISANE. Probably dating from the
end of the thirteenth century, this portolan chart is accepted
as the oldest extant example. Pisa is the city from which it
supposedly emerged in the nineteenth century; its authorship
is generally, though not universally, considered to be Genoese.
Among the chart’s noteworthy features are the twin rhumb

PLATE 31. PORTRAIT OF A CHARTMAKER. This corner-
piece from one of two atlases by Pietro Vesconte dated 1318
shows a mapmaker working on a chart. The legend above the
vignette reads, ‘“‘Petrus Vesconte of Genoa made this map in
Venice, A.D. 1318,” and it is tempting to suppose that the
portrait is of Vesconte himself.

By permission of the Civico Museo Correr, Venice (Collezione
Correr, Port. 28, fol. 2).

line networks, with centers near Sardinia and the coast of Asia
Minor. Qutside the two circles, which are inked in here but
would be left hidden on later charts, some areas are covered
by a grid whose purpose remains unclear.

Size of the original: 50 x 104 cm. Photograph from the Bib-
liothéque Nationale, Paris (Rés. Ge. B 1118).




pLATE 32. THE WHEEL DIAGRAM FROM THE CATALAN
ATLAS. This is the most splendid of the lunar calendars found
in conjunction with a portolan chart, Moving outward from
a symbolic representation of the earth, its concentric rings
illustrate, in turn, the other elements, the planets and their
astrological qualities, the signs of the zodiac, the moon’s sta-
tions and (against a deep blue background) its phases, then
the six bands of the lunar calendar, followed by further as-

trological texts and figures. The final ring explains the nineteen-
year sequence of golden numbers used in conjunction with the
lunar calendar. This great wheel diagram is rounded off by
cornerpiece female figures representing the seasons, starting
upper right with spring and moving counterclockwise.

Size of the original segment: 65 x 50 cm. Photograph from
the Bibliothéque Nationale, Paris (MS. Esp. 30).



PLATE 33. ROME FROM AN UNDATED MANUSCRIPT OF
PTOLEMY’S GEOGRAPHY. This is one of many plans of
Italian and Near Eastern cities to emerge from the workshop
of Pietro del Massaio, a Florentine artist of the late fifteenth
century.

Size of the original: 56.8 x 42.1 cm. Photograph from the
Bibliothéque Nationale, Paris (MS. Lat. 4802, fol. 133r).




PLATE 34, MAP OF THE DISTRICT AROUND VERONA. Size of the original: 305 x 223 cm. Photograph courtesy of
Although Lake Garda and the Adige valley may not be drawn Thames and Hudson. By permission of the Archivio di Stato,
to scale on this regional map of the mid-fifteenth century, the Venice.

idea of a uniform ground scale does seem to have been applied

to the detailed representation of Verona. See also fig. 20.13.
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PLATE 35. PLAN OF THE ISLE OF THANET, KENT. Drawn  Size of the original: 39 X 37.5 cm. Found in Thomas of
at about the same time as the sketched plan of Clenchwarton Elmham’s Historia Abbatiae S. Augustine. By permission of
(fig. 20.20), ca. 1400, this map represents the other extreme the Master and Fellows of Trinity Hall, Cambridge (MS. 1,
of the stylistic continuum: a carefully drawn and colored ar-  fol. 42v).

tistic work.




pLATE 36. A PORTION OF THE BOUNDARY OF THE DU-
€HY OF BURGUNDY, 1460. The boundary passes through
the fields that separate the three villages of Talmay, Maxilly,
and Heuilley (Céte-d’Or). The artist has given the map three
separate horizons that are labeled in turn: north (to the right),
east, and west. At the eastern extreme, beyond Heuilley, is the

river Saéne. This map was possibly produced as a result of
the 1444 boundary dispute between Duke Philip the Good and
King Charles VII of France.

Size of the original: 56 x 62 cm. By permission of the Archives
Départementales de la Céte-d’Or, Dijon (B 263).



PLATE 37. MAP OF INCLESMOOR, YORKSHIRE. One of
two later fifteenth-century copies of a map produced during a
dispute between the duchy of Lancaster and Saint Mary’s Ab-
bey, York, 1405-8, over the rights to pasture and peat on an
area south of the river Humber.

Size of the original: 60 x 74 cm. Crown copyright, by per-
mission of the Public Record Office, Kew (MPC 56, ex DL
31/61).



PLATE 38. ITINERARY MAP BY MATTHEW PARIS. This
shows two sections of a mid-thirteenth-century itinerary of the
route to the Holy Land. The verso depicts Bar-sur-Seine (bot-
tom right) to Troyes (top left); the recto is Tour de Pin (top
left) to Chambéry (bottom right). Staging points are depicted,

sometimes realistically, by thumbnail sketches set on vertical
lines. Intermediate distances are marked with the journey time
in days.

Size of each original: 34.8 x 25.2 cm. By permission of the
British Library, London (Royal MS. 14.C.vii, fols. 2v=3r).




PLATE 39. GREAT BRITAIN BY MATTHEW PARIS. This
famous map, known in four versions, should be read as an
itinerary map with its central axis running from Newcastle
upon Tyne to Dover in a straight line via the Abbey of Saint
Albans (Paris’s own monastery).

Size of the original: 33 x 22.9 cm. By permission of the British
Library, London (Cotton MS. Claudius D.vi, fol. 12v).



PLATE 40. THE GOUGH MAP, CA. 1360. Deriving its name
from its inclusion in the map collection of Richard Gough, the
eighteenth-century English antiquary, this map of Great Britain
shows five roads radiating from London with branches and
crossroads. It is much more detailed than the Matthew Paris

maps and, in the positioning of towns, rivers, and coastlines,
even beyond the routes themselves, significantly more accurate.
Size of the original: 56 x 118 cm. By permission of the Bod-
leian Library, Oxford (MS Gough Gen. Top. 16).



Preface

This History of Cartography was born of a belief in the
importance of maps, and their underlying cartographic
concepts and techniques, in the long-term development
of human society and culture. Curiosity about space—
no less than about the dimension of time—has reached
from the familiar immediate surroundings to the wider
space of the earth and its celestial context. On another
plane, men and women have explored with the inward
eye the shape of sacred space and the realms of fantasy
and myth. As visual embodiments of these various con-
ceptions of space, maps have deepened and expanded
the consciousness of many societies. They are the pri-
mary medium for transmitting ideas and knowledge
about space. As enduring works of graphic synthesis,
they can play a more important role in history than do
their makers. In this sense their significance transcends
their artifactual value. As images they evoke complex
meanings and responses and thus record more than fac-
tual information on particular events and places. Viewed
in such a light, as a focus for social and cultural history,
the history of cartography can be placed in its proper
context, an essential part of a much wider humanistic
endeavor. In number and scale, the six volumes of this
History have been planned accordingly.

The present History has had to build on new foun-
dations." As an independent subject, the history of
cartography occupies a no-man’s-land among several
paths of scholarship. History, geography, and biblio-
graphy, for instance, are well represented in its litera-
ture,” but the treatment of maps on their own terms is
sketchy. Theoretical studies of the nature and historical
importance of maps are relatively few. Even basic def-
initions have not been clearly formulated. As editors,
therefore, we have had to turn first to the concepts car-
ried by terms such as “cartography,” “map,” and “his-
tory of cartography,” since it is on such clarifications
that the scope and content of the entire work must rest.
In this Preface, therefore, we will attempt to convey our
understanding of these key words.

In existing histories of cartography the current defi-
nitions of “map”” and “cartography” seem to have been
accepted uncritically. Their subject matter has accord-
ingly been selected on the basis of the perceived func-
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tions, areas, or periods of map production rather than
on the basis of an objective definition. At most there
may be a simple statement that the main area of study
is geographical maps. One of the more explicit in this
respect was Leo Bagrow, in his History of Cartography,
who quoted the French mathematician J. L. Lagrange
(1779): “A geographical map is a plane figure repre-
senting the surface of the earth, or part of it.””* Although
Bagrow considered Lagrange’s definition “perfectly ad-
equate” for the purposes of his book,* it is clear today
that it imposed an undue restriction on the scope of the
history of cartography. In recent decades, as cartography
has become a more distinct field of study, a broader
outlook has emerged. In 1964, for instance, the newly
established British Cartographic Society clarified its own
terms of reference by adopting a much more catholic
definition. The society saw cartography as “the art, sci-
ence and technology of making maps, together with their
study as scientific documents and works of art,” and it
amplified this by explaining that “in this context maps
may be regarded as including all types of maps, plans,
charts and sections, three-dimensional models and
globes, representing the earth or any heavenly body at
any scale.”

In particular cartography is concerned with all “stages
of evaluation, compilation, design and draughting re-
quired to produce a new or revised map document from

1. For a fuller discussion see pp. 24-26.

2. The aims of the project are described in J. B. Harley and David
Woodward, “The History of Cartography Project: A Note on Its Or-
ganization and Assumptions,” Technical Papers, 43d Annual Meeting,
American Congress on Surveying and Mapping, March 1983,
580-89.

3. “Une carte géographique n’est autre chose qu’une figure plane
qui représente la surface de la Terre, ou une de ses parties.” J. L.
Lagrange, “Sur la construction des cartes géographiques,” Nouveaux
Mémoires de I’Académie Royale des Sciences et Belles-Lettres (1779),
161-210, quotation on 161.

4. Leo Bagrow, History of Cartography, rev. and enl. R. A. Skelton,
trans. D. L. Paisey (Cambridge: Harvard University Press; London:
C. A. Watts, 1964), 22; Bagrow does, however, discuss on the same
page the etymology of the word “chart” {Karte), which can also mean
“map.” For his textbook, Gerald R. Crone, Maps and Their Makers:
An Introduction to the History of Cartography, 2d ed. (London:
Hutchinson University Library, 1962), xi, also defines the purpose of
maps in relation to the “earth’s surface.”
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all forms of basic data. It also includes all stages in the
reproduction of maps. It encompasses the study of maps,
their historical evolution, methods of cartographic pre-
sentation and map use.”’

Such a definition, when also linked to the concept of
a history of communication by maps, enlarges the proper
subject matter of the history of cartography, as will be
made clear below.® It is significant that “all types of
maps” were specifically included, as were the technical
processes of mapmaking. The present History will sur-
vey a similarly broad field.

Another conceptual obstacle in the history of carto-
graphy has been a confusion over the meaning associated
with the word “map” in different periods and cultures.
In a sense the subject has become a prisoner of its own
etymology. The fundamental problem is that in many
ancient languages there was no exclusive word for what
we now call a map. In European languages such as Eng-
lish, Polish, Spanish, and Portuguese, for example, the
word map derives from the Late Latin word mappa,
meaning a cloth. In most of the other European lan-
guages, the words used for map—French carte, Italian
carta, Russian karta—-derive from the Late Latin carta,
which meant any sort of formal document. These dis-
tinctly different derivations result in ambiguities that
persist to this day, since these words continue to carry
more than one meaning.” In Russian, for example, the
word for picture is kartina, and in fact in many early
historical societies, those of medieval and Renaissance
Europe, for instance, it was common to use words such
as “picture” or “description” for what we would today
call a map. Thus the apparently simple question, What
is a map? raises complex problems of interpretation.®
The answer varies from one period or culture to another.
This issue is particularly acute for maps in early societies,
but it also occasions difficulty, if not confusion, with
those maps that can be regarded as a type of picture and
indeed were often produced as such by painters or artists
who were not specialist mapmakers.” We have not there-
fore assumed that the lack of vocabulary is in itself suf-
ficient grounds for dismissing the map as a latecomer to
the cultural scene. On the contrary, this volume provides
ample evidence that maps existed long before they en-
tered the historical record and before their makers and
users called them maps.'°

We have therefore adopted an entirely new definition
of “map,” one that is neither too restrictive nor yet so
general as to be meaningless. What has eventually
emerged is a simple formulation:

Maps are graphic representations that facilitate a spa-
tial understanding of things, concepts, conditions,
processes, or events in the human world.
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Such a definition reflects the fundamental concern of the
History both with maps as artifacts and with the way
maps store, communicate, and promote spatial under-
standing. It is also designed to free the subject from some
of the more restrictive interpretations of its scope. The
words “human world” (in the widest sense of man’s
cosmographic surroundings) signal that the perspective
of the History is not confined to those maps of the earth
whose description constitutes so much of the existing
literature. Our treatment thus naturally extends to ce-

S. Cartographic Journal 1 (1964): 17. One of the earlier acts of the
International Cartographic Association in 1962 was to agree to set up
a commission to study the standardization of technical terms. It was
formally established in 1964, with national subcommittees, among
which the British subcommittee adopted this definition in its Glossary
of Technical Terms in Cartography, British National Committee for
Geography (London: Royal Society, 1966). In an abbreviated form,
omitting the final paragraph, it was incorporated in International Car-
tographic Association, Multilingual Dictionary of Technical Terms in
Cartography, ed. E. Meynen (Wiesbaden: Franz Steiner Verlag, 1973),
and to this extent at least it came to represent an international con-
sensus about the scope of cartography. A revised edition of the Dic-
tionary is in preparation.

6. For a discussion of the development of the concept that the
mapping process functions as a formal system of communication, see
pp. 33-36, and the references cited there.

7. P. D. A. Harvey, The History of Topographical Maps: Symbols,
Pictures and Surveys (London: Thames and Hudson, 1980), 10. The
Latin word carta is from the Greek x&pn (chartes, papyrus). Harvey
notes that we find a similar pattern in non-European languages. In
most Indian languages the word for map derives from the Arabic
nagshah, but other meanings attached to it include picture, general
description, and even official report. In Chinese, u is no less ambig-
uous: besides map it can also mean a drawing or diagram of any kind.

8. For a discussion of this problem in a prehistoric context see pp.
60-62. In the early literate societies of Europe and the Mediterranean
the problem remains, and it is particularly difficult to resolve in archaic
and classical Greek—where the two most common words for a map
are periodos and pinax—as well as in Latin, where forma can also
mean shape. To some extent the problem still exists. In Italian, for
example, owing to the various meanings of carta, Osvaldo Baldacci
invented the word geocarta; he has used the new word in his historical
work for the past several years. In particular, it is a key word of
Baldacci’s journal Geografia, founded in 1978 in Rome, in the same
institute formerly directed by Roberto Almagia. The invention of geo-
carta is an attempt to specify the content of a carta (geo stands for
geography) in order to avoid confusion with carta, a document on
paper. Nevertheless, historians of cartography, as we assert in this
preface, do not deal only with geographical maps.

9. Examples recur throughout the volume,

10. Mircea Eliade, A History of Religious Ideas, trans. Willard R.
Trask (Chicago: University of Chicago Press, 1978), vol. 1, From the
Stone Age to the Eleusinian Mysteries, 7 and n. 4, points to this
problem in general in the history of culture. With maps, analogies can
be drawn with other classes of objects that existed—and that are shown
to exist in the archaeological record—long before the specific words
for them are found in the historical record. This applies, of course, to
all prehistoric objects; but from the classical period, for example,
itineraries are preserved from Augustus’s time onward, yet the word
itinerarium first occurs in Vegetius, writing after A.n. 383, and we

know of no equivalent Latin word or phrase. We owe this example
to O. A. W. Dilke.
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lestial cartography and to the maps of imagined cos-
mographies. In implementing this definition we have also
sought to avoid criteria specific to particular cultures
based on the historical-literate experience. Conse-
quently, discussion in this work is not confined, like
Samuel Johnson’s definition,'! to those maps revealing
a graticule of latitude and longitude. Nor do we nec-
essarily require that they incorporate the projective, co-
ordinate, and Euclidean geometries currently associated
with maps and usually linked with systems of numera-
tion and metrology. Many early maps did not possess
these geometries, being topologically structured in re-
lation to networks of routes, drainage systems, coast-
lines, or boundaries.™

Some of these points also apply to the word “carto-
graphy.” This word is a neologism, coined by Manuel
Francisco de Barros e Sousa, Viscount of Santarém, in
the mid-nineteenth century in particular reference to the
study of early maps."® The meaning of the word car-
tography has changed since Santarém’s day. It has
broadened to include the art and science of contempo-
rary mapmaking as well as the study of early maps. On
the other hand, it has also narrowed to such an extent
that it is difficult to relate an interpretation of the scope
of cartography, as defined for the History, to the realities
of cartographic practice in the 1980s. The diversification
of mapping techniques in recent decades has led to a
tendency to divorce from cartography subjects that are
nevertheless crucial to our enterprise. International prac-
tice in this respect is extremely varied: in some countries
modern cartography is defined to exclude the processes
of data collection in mapmaking, such as land and
hydrographic surveying, aerial photography, and, most
recently, remote sensing.14 There are, moreover, signs
that cartography itself is seeking a still narrower per-
spective. Suggestions have been ‘made that the subject
might be confined to those operations concerned with
the design of maps or even, more radically still, solely
with philosophical and theoretical foundations."® What-
ever the merits of such definitions in the context of con-
temporary practice, they have been firmly rejected for
the History, even though such a decision greatly in-
creases the variety of topics, size of the literature, and
diversity of methodology, and thus the problem of syn-
thesis, particularly for the two volumes concerned with
the nineteenth and twentieth centuries.

The meanings thus attached to the words “map” and
“cartography” in this History have also led us to a spe-
cific understanding of the “history of cartography.” This
term too has frequently been a source of confusion. For
example, for some the distinction between ‘history of
cartography” and “historical cartography” still remains
unclear.’® Another problem can be anticipated. It is al-
ready clear that in the later volumes of the History a
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distinction will have to be drawn between the history of
cartography defined, on the one hand, as the history of
methods of making and using maps and, on the other,
as the history of the discipline of cartography in terms
of its theoretical foundations, principles, and rules for

11. Samuel Johnson defines a map as “a geographical picture on
which lands and seas are delineated according to the longitude and
the latitude,” in A Dictionary of the English Language (London, 1755).

12. The cartographic significance of topology as a branch of math-
ematics is discussed with historical examples by Naftali Kadmon,
“Cartograms and Topology,” Cartographica 19, nos. 3—4 (1982): 1-
17. See also Carl B. Boyer, A History of Mathematics (New York:
John Wiley, 1968); Klaus Mainzer, Geschichte der Geometrie (Mann-
heim: Bibliographisches Institut, 1980); or Nicolas Bourbaki, Elé-
ments d’histoire des mathématiques, new ed. (Paris: Hermann, 1974).

13. The word cartography is derived from the Greek word chartes
used in Late Greek, meaning a sheet of paper or papyrus, that is, the
material on which the map was drawn in later times. See p. 12 for
further documentation.

14. In fact some of these activities—surveying, photogrammetry and,
in particular, remote sensing—have become increasingly independent,
with their own literature and their own international organizations.
On the other hand, the definition of cartography adopted by the United
Nations is very broad: “Cartography is considered as the science of
preparing all types of maps and charts, and includes every operation
from original surveys to final printing of copies”; Modern Cartogra-
phy: Base Maps for World Needs, document no. 1949.1.19 (New
York: United Nations Department of Social Affairs, 1949), 7. It is
noted in Glossary, 11 (note 5 above), that British practice excluded
land and hydrographic surveying and photogrammetry from the field
of cartography; similarly, in Austria and Germany a narrower inter-
pretation is given to cartography: see, for example, Erik Arnberger,
“Die Kartographie als Wissenschaft und ihre Beziehungen zur Geo-
graphie und Geodasie,” in Grundsatzfragen der Kartographie (Vienna:
Osterreichische Geographische Gesellschaft, 1970), 1-28; Giinter
Hake, Der wissenschaftliche Standort der Kartographie, Wissen-
schaftliche Arbeiten der Fachrichtung Vermessungswesen der Uni-
versitit Hannover, no. 100 (Hanover, 1981), 85-89; and F. J. Or-
meling, “Einige Aspekte und Tendenzen der modernen Kartographie,”
Kartographische Nachrichten 28 (1978): 90-95. The Multilingual
Dictionary {note 5) excludes from consideration terms relating more
specifically to methods and processes of surveying, photogrammetric
compilation, and genera! printing. Remote sensing and photogram-
metry now have their own equivalent dictionary: George A. Rab-
chevsky, ed., Multilingual Dictionary of Remote Sensing and Photo-
grammetry (Falls Church, Va.: American Society of Photogrammetry,
1983).

15. Arthur H. Robinson and Barbara Bartz Petchenik, The Nature
of Maps: Essays toward Understanding Maps and Mapping (Chicago:
University of Chicago Press, 1976), 19. Phillip C. Muehrcke, Thematic
Cartography, Commission on College Geography Resource Paper
no. 19 (Washington, D.C.: Association of American Geographers,
1972), 1.

16. These are still loosely employed as synonyms by some writers.
It is now generally accepted that “historical cartography” is conve-
niently reserved for the practice of compiling maps in the present from
historical data: for a discussion see R. A. Skelton, Maps: A Historical
Survey of Their Study and Collecting (Chicago: University of Chicago
Press, 1972), 62—63; David Woodward, “The Study of the History of
Cartography: A Suggested Framework,” American Cartographer 1,
no. 2 (1974): 101-15, esp. 107-8; Michael J. Blakemore and J. B.
Harley, Concepts in the History of Cartography: A Review and Per-
spective, Monograph 26, Cartographica 17, no. 4 (1980): 5-8.
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maps and mapping procedures. Setting aside such com-
plications, the definitions adopted for the History are
thus not an attempt to cater to every major (still less
minor) cartographic event that has taken place but an
effort to establish broad criteria to underpin the uni-
versal aims of the entire work. These criteria can be
precisely spelled out. They involve, first, acceptance of
a catholic definition of “map”; second, commitment to
a discussion of the manifold technical processes that
have contributed to the form and content of individual
maps; third, recognition that the primary function of
cartography is ultimately related to the historically
unique mental ability of map-using peoples to store,
articulate, and communicate concepts and facts that
have a spatial dimension; and fourth, the belief that,
since cartography is nothing if not a perspective on the
world, a general history of cartography ought to lay the
foundations, at the very least, for a world view of its
own growth.!” Together these four criteria summarize
the basic scope of the History of Cartography.

The organization of the History arises from these prin-
ciples. In planning the volumes it soon became clear that
the choice of appropriate time periods, world regions,
and identifiable themes would in itself considerably in-
fluence not only the choice of the cartographic events
described but also the nature of the theories advanced
in their interpretation. The overall framework of the
History is simultaneously chronological and geograph-
ical. It is chronological inasmuch as both the individual
volumes and their principal sections are generally or-
ganized in terms of broad time periods. It is geographical
in the sense that the continents of the Old and New
Worlds, the major cultural provinces within them, and
specific areas of national interest are also used to struc-
ture the narrative.’® In five of the six volumes, the major
chronological divisions reflect those devised by Western
historians.!” Thus this first volume, devoted to carto-
graphy in Europe and the Mediterranean down to about
1470, is subdivided into sections for the prehistoric, an-
cient, and medieval periods. Subsequent volumes deal
first with the cartography of Renaissance Europe and
then in turn with mapping in the eighteenth, nineteenth,
and twentieth centuries. In these volumes the perspective
is at first European but increasingly becomes a world
view corresponding to the growth of international re-
lationships in cartography. These time periods do not
avoid the limitations that beset any attempt at period-
ization in historical writing: by their very nature they
are artificial divisions. Even so, we believe they are in-
dispensable and unavoidable. They do provide a means
by which the history of cartography can be related to
the wider context of other aspects of historical change.*®
They allow us to view individual events within the long-
term processes of their own development, and they will
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eventually facilitate comparative judgments about the
cartography of different ages and societies. Indeed, that
such comparative judgments cannot be properly made,
and that maps cannot be fully understood historically
unless we recognize that they are an integral part of the
simultaneous histories of art and of science as well as
of the wider realms of political and social activity,
emerges constantly from each volume. Accordingly,
though it is possible to debate the precise meaning and
exact limits of such Western terms as the Renaissance
or the Enlightenment—and their relevance to all aspects
of cartography will indeed be often questioned—they
have been retained to help bridge the gap between the
specific subject matter of the History and the broader
context of social and cultural history necessary for its
interpretation.?!

17. We do this despite several distinguished precedents for confining
general history to a largely European perspective. See, for example,
the argument advanced for this course of action in Charles Singer et
al., eds., A History of Technology, 7 vols. (Oxford: Clarendon Press,
1954-78), vol. 1, From Early Times to Fall of Ancient Empires, vi.
See also J. H. Clapham and Eileen Power, The Cambridge Economic
History of Europe from the Decline of the Roman Empire, 7 vols.
(Cambridge: Cambridge University Press, 1941-78), vol. 1, The Agrar-
ian Life of the Middle Ages, v, and vol. 4, The Economy of Expanding
Europe in the Sixteenth and Seventeenth Centuries, ed. E. E. Rich and
C. H. Wilson, xiii—xiv, where the “uncompromisingly European” ap-
proach was justified on the “conviction that the world-economy which
resulted was European in incentive, in organization, and in its pre-
occupations.” Although cartographic history has sometimes been writ-
ten in terms of these assumptions, we have tried to preserve a balance
by allowing Asian developments to be reported on their own terms.

18. It is, however, our intention to try to avoid creating, especially
in later volumes, what has been described elsewhere as a mere “col-
lection of separate national histories bound together in the same cov-
ers”: George Clark, “General Introduction: History and the Modern
Historian,” in The New Cambridge Modern History (Cambridge:
Cambridge University Press, 1957—79), vol. 1, The Renaissance, 1493—
1520, ed. G. R. Potter, xxxv.

19. Volume two deals with the cartography of the Asian societies
in their traditional periods.

20. The issues of periodization are discussed in Gordon Leff, History
and Social Theory (University: University of Alabama Press, 1969),
130-51. See also Fritz Schalk, “Uber Epoche und Historie,” part of
“Studien zur Periodisierung und zum Epochebegriff,” by Hans Diller
and Fritz Schalk, Abbhandlungen der Akademie der Wissenschaften
und der Literatur, Mainz, Geistes- und Sozialwissenschaftliche Klasse
(1972): 150-76. The problems of periodization also feature promi-
nently in Marxist historiography; see, for example, A Dictionary of
Marxist Thought, ed. Tom Bottomore (Oxford: Blackwell Reference,
1983), 365-68.

21. The more extreme view of Otto Neugebauer, The Exact Sciences
in Antiquity, 2d ed. (Providence: Brown University Press, 1957}, 3,
that in “the history of mathematics and astronomy the traditional
division of political history into Antiquity and Middle Ages is of no
significance,” for example, has not been accepted for cartography.
Nor for the purposes of the general History have we adopted Ulrich
Freitag’s interesting division of the history of cartography into eras of
communication: Ulrich Freitag, “Die Zeitalter und Epochen der Kar-
tengeschichte,” Kartographische Nachrichten 22 (1972): 184-91; see
also Ulrich Freitag, “Zur Periodisierung der Geschichte der Kartogra-
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The sequence adopted for the individual volumes has
also been designed to mitigate the usual tendency to
write cartographic history only as seen through Euro-
pean eyes. As editors, we have been all too conscious of
the extent to which a deeply entrenched Eurocentricity
has dominated the literature of the subject.”* To redress
this imbalance somewhat, volume 2 has been devoted
entirely to cartography in the historical Asian societies.
The fundamental links between East and West have long
been expounded in the literature of the history of car-
tography,” but the three indigenous spheres of Asian
mapping—the Islamic, the South and Southeast Asian,
and the East Asian—have received very uneven treat-
ment and have been virtually ignored in the standard
histories of cartography. Thus we have particularly wel-
comed the opportunity to create a cartographic history
corresponding to the major civilizations of Asia and
structured independently of the chronologies, priorities,
and values of mapping in the Western world. In so doing,
we explicitly recognize that Asian cartographies, just as
much as European, have been fundamental pillars of
cartographic development when viewed on a world
scale. A single volume cannot, of course, entirely com-
pensate for historical imbalances in the literature, but
we believe it is at least a step in the right direction.

The detailed subdivisions of the volumes are also an
attempt to do justice to the great richness and variety
of map genres in different cultures, to the multiplicity
of uses to which they have been put, and to the com-
plexity of the technical and social processes that underlie
them. In such chapters, more localized chronologies of
mapping structure each narrative, along with regional
subdivisions or thematic essays where these reflect dis-
tinctive cartographic cultures. Indeed, a principal aim of
the History is to highlight these map-using cultures. The
work as a whole has been designed to emphasize the
creative contribution of the mapping undertaken within
such areas, rather than to be a mere commentary on the
content of specific landmark maps that happen to show
the particular region irrespective of their context or or-
igin.** Such a distinction has not been clearly made in
previous histories of cartography. It is important because
it lets us spotlight the making and using of maps in their
primary historical contexts rather than focusing on
changes of representation divorced from cartographic
process.”

Finally, we would like to comment on one aspect of
the organization of the History as a whole. From the
outset, the History was planned as a multiauthor work.
In taking this road we were aware that some might see
a collaborative venture on this scale as more cumber-
some than a work of individual or dual authorship. Thus
Toynbee, in an attack on “synthetic histories” (which
to him represented the ““industrialization of historical
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thought™), forcefully expressed his preference for the
“works of historical literature . . . created by single
minds.”%¢ It is arguable, however, that in the present
stage of the subject’s development a satisfactory general
history of cartography could only with the greatest dif-
ficulty be created by a single mind. If Max Eckert could
make this point in 1921, there is a much stronger basis
for our concurrence today.?” A project such as the His-
tory is achievable only through a division of labor. No
single scholar with the necessary breadth of linguistic
and methodological skills and subject background (and
without the commonly revealed nationalistic bias) has
emerged to write it alone. The risks of multiple author-
ship should be no greater for a general history of car-
tography than for existing specialist works on science,
technology, astronomy, and music, or for the collective
social, economic, and political histories that have in-
spired our present plan.*®

phie Thailands,” in Kartenbistorisches Colloguium Bayreuth *82: Vor-
trdge und Berichte (Betlin: Reimer, 1983), 213-27. For a recent dis-
cussion of periodization in the history of cartography, see also Pipay
Gyula, “A kartogrifiatorténet korszakoldsdnak médszertani kédései,”
Geodézia és Kartografia 35, no. 5 (1983): 344-48.

22. See pp. 28-29.

23. Most convincingly by Joseph Needham, Science and Civilisation
in Ching Cambridge: Cambridge University Press, 1954-), vol. 3,
Mathematics and the Sciences of the Heavens and the Earth.

24. This has been described as an approach that can “all too easily
become little more than a catalogue, a set of descriptions of one map
after another”; Harvey, Topographical Maps, 7 (note 7).

25. In the case of North America, for example, no detailed review
will be provided on how its different regions were portrayed by map-
makers in Berlin, London, Paris, and elsewhere; for example there will
be no chapter detailing the history of the representation of California
as an island. Such themes have already been extensively described,
and some may here form part of the study of the mapping, or map
trades, of those European countries in the appropriate volumes.

26. Arnold J. Toynbee, A Study of History, 12 vols. {London: Ox-
ford University Press, 1934-[61]), 1:4-5. See also the arguments set
out in E. A. Gutkind, The International History of City Development,
8 vols. (New York: Free Press of Glencoe, 1964-72), vol. 1, Urban
Development in Central Europe, 10-11.

27. Max Eckert, Die Kartenwissenschaft: Forschungen und Grund-
lagen zu einer Kartographie als Wissenschaft, 2 vols. (Berlin: Walter
de Gruyter, 1921-25), 1:26. “Als ein grosser Mangel ist in der geo-
graphischen Wissenschaft das Fehlen einer Geschichte der Karte und
damit einer Geschichte der Kartographie empfunden worden. Sie
diirfte bis auf weiteres noch kaum geschreiben werden. Die Zeit scheint
noch nicht reif dazu zu sein. Es fehlen noch zu viele Vorarbeiten.”
(The absence of a history of the map and hence a history of cartography
has been perceived as a great shortcoming in the science of geography.
It probably won’t be written in the foreseeable future. The time doesn’t
seem to be ripe for it yet. Too many preliminary studies are missing.
Translation by Guntram Herb, University of Wisconsin—Madison.)

28. Among the works that have especially influenced our design,
the following most closely parallel our own intentions: René Taton,
Histoire générale des sciences, 3 vols. in 4 parts (Paris: Presses Uni-
versitaires de France, 1957—64; English edition, History of Science,
trans. A. J. Pomerans, 4 vols. (London: Thames and Hudson, 1963—
66); Singer et al., History of Technology (note 17); and The New
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Given the real possibility of a team of specialist schol-
ars working toward a common goal, the concept of a
general History of Cartography at once became feasible.
It could be amply justified not only by the historical
importance of maps, as already asserted, but also in view
of the inadequacy of existing general works.*” Equally
persuasive was the urgent need to integrate an increas-
ingly technical and analytical yet highly fragmented lit-
erature on the various types of maps. Even where genres
belong together, within the same cartographic culture,
they have often been treated separately. For instance,
globes and other geographical instruments have been
studied as independent artifacts and reported in spe-
cialized journals; celestial mapping has often been re-
garded as a branch of the history of astronomy rather
than cartography; the history of hydrographic mapping
is being drawn into the history of nautical science; and
the history of thematic mapping is written about in spe-
cialist journals of the natural or social sciences. This is
entirely proper from the viewpoint of those other sub-
jects, but it does not deny that there is also an over-
whelming case for reintegrating these genres into a single
developmental account of the historical meaning, rele-
vance, and significance of maps in general.

It could be said, perhaps, that the moment is never
right for this kind of general synthesis. This History will
certainly reveal its share of the gaps and imbalances in
our existing knowledge. Nevertheless, it could—and
should—act as a springboard for future developments
in the subject as a whole. A particular aim is that it will
be able to contribute, as its assumptions and research
priorities are developed in line with the wider currents
of ideas in the humanities and social sciences, to a
strengthening of interest in the history of cartography.

Since the preliminary planning for the History of Car-
tography began in 1975, we have accumulated more
scholarly debts than we can ever properly acknowledge
or repay. The research foundations and other bodies
that, together with a number of individuals, have given
us such generous financial support have already been
named separately. Their faith in our enterprise has been
crucial in developing the concept of a multivolume his-
tory, and it has enabled us to build up a small organi-
zation to administer the project as a whole. Through
this, we have been able to undertake essential research,
to mount seminars and discussions, to carry on biblio-
graphical checking, and to search for illustrations with
a thoroughness that would have been impossible without
such resources. Similar thanks must go to our own par-
ent institutions—the Universities of Exeter and Wiscon-
sin—who not only have provided us with basic facilities
to carry on our work but have also granted generous
periods of study leave since 1975 so that we could un-
dertake research, writing, and editing.
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The Newberry Library, Chicago, where David Wood-
ward was director of the Hermon Dunlap Smith Center
for the History of Cartography when the project was
conceived, has continued to be its spiritual home. Its
president and librarian, Lawrence W. Towner, has lov-
ingly supported it from the very beginning. The present
director of the Hermon Dunlap Smith Center for the
History of Cartography at the Newberry Library, David
Buisseret, has continued to welcome us to seminars and
lectures and has provided accommodation for some of
the History’s editorial meetings. Likewise, the Newberry
map curator, Robert Karrow, has remained a fountain
of bibliographical knowledge for the project as a whole.
In the matter of bibliographical research, the resources
of the American Geographical Society Collection at the
University of Wisconsin—Milwaukee have also proved
indispensable, and we are grateful to its director, Roman
Drazniowsky, and the director of libraries, William Ro-
selle, for so helpfully smoothing the path of our many
inquiries.

In a collaborative work of this nature our greatest
academic indebtedness has been to our advisers and fel-
low authors. The members of our Editorial Advisory
Board have all played far more than a nominal role, and
they have greatly assisted us in the initial planning of
the volumes, in the difficult task of recruiting authors,
and, lately, in discussing a series of structural changes
in the organization of the volumes as the scope has con-
tinued to evolve. It is with great sadness that we record
that three of our most valued editorial advisers in the
early years—Maria Luisa Righini Bonelli, Marcel Des-
tombes, and Avelino Teixeira da Mota—did not live to
see the publication of this first volume. On a happier
note, though, we have discovered that authors can be-
come firm friends while remaining our sternest critics.
In this volume, together with other readers, they have
read and commented freely on chapters other than their
own, and we have no doubt that—though the final re-
sponsibility lies elsewhere—the text has benefited con-
siderably from the advice of Michael Conzen, Catherine
Delano Smith, D. R. Dicks, O. A. W. Dilke, P. D. A.
Harvey, G. Malcolm Lewis, David Quinn, A. L. F. Rivet,
and Arthur H. Robinson. All the authors are thanked
for their stoical patience as we have wrestled with a series
of editorial changes designed to bring the content of

Oxford History of Music, 10 vols. (London: Oxford University Press,
1957-82). Methodologically as well as substantively we also owe a
tremendous debt to the Cambridge Histories: The Cambridge Ancient
History, orig. 12 vols. (Cambridge: Cambridge University Press, 1924—
39); The Cambridge Medieval History, orig. 8 vols. (Cambridge: Cam-
bridge University Press, 1911-36); The Cambridge Modern History,
orig. 13 vols. (Cambridge: Cambridge University Press, 1902—10).
Among comparable works in progress there may be noted the multi-
volume General History of Astronomy (Cambridge: Cambridge Uni-
versity Press, 1984-).

29. See pp. 24-26.
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specific chapters in line with the broader aims of the
History as a whole. Our personal authors’ acknowledg-
ments, like those of the other contributors, are recorded
as the first footnote to each chapter.

As the History has grown in substance and complex-
ity, supported by its funding, we have also been fortunate
to work with staff whose efficiency and loyalty prevented
the ship from foundering on the rocks of correspondence
and footnotes and, in the early days at least, on the
arcane mysteries of the word processor. The main office
has been in Madison, and here Maureen Reilly has been
a tower of strength since the formal inception of the
project. For bibliographical checking and research in-
quiries we were extremely fortunate to have the services
of a historian of science, Elaine Stroud, until June 1984,
Since then the bulk of this work has been taken on by
Judith Leimer, assisted by Gary Chappell, Matthew Ed-
ney, Kevin Kaufman, Chingliang Liang, and Barbara
Weisman. In the design and production of the line draw-
ings we wish to acknowledge Onno Brouwer and James
Hilliard of the University of Wisconsin Cartographic
Laboratory. The Inter-Library Loan Department of the
University of Wisconsin Memorial Library has likewise
provided essential and efficient support.

In January 1984 we were able to appoint Anne God-
lewska as assistant project director, and though her main
editorial responsibilities lie in future volumes, we have
both benefited enormously from her enthusiasm and
from having a fresh mind brought to bear on the final
effort of getting volume 1 to the Press.

In Exeter, Judy Gorton and Denise Roberts have be-
tween them coped with a voluminous correspondence
as well as with typing manuscripts. Among graduate
students in the Department of Geography, Michael
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Turner and Sarah Wilmot have provided much intelli-
gent research assistance. In London, Francis Herbert of
the Royal Geographical Society has answered numerous
bibliographical queries. In their customary fashion, staff
members of the British Library, in both the Map Library
and the Department of Manuscripts, have assisted us
greatly in our capacity both as authors and as editors.

Even a single book is a partnership between author,
editor, and publisher. Given the complexity and length
of the present History, these relationships have become
an especially necessary condition of success. We feel
indeed fortunate, therefore, that the University of Chi-
cago Press had sufficient faith to take up the idea of a
general history of cartography and a commitment that
must have seemed, in its early days in particular, very
open-ended. For his initial support and enthusiasm and
for piloting our proposal toward a contract, we are es-
pecially grateful to Allen Fitchen, now director of the
University of Wisconsin Press. Barbara Hanrahan, his
successor at the University of Chicago Press, was equally
positive and supportive. In the designing of the book
and in copyediting, as in all other matters, it has been
a pleasure to work with the Press.

Especially when they have families, editors cannot
shut themselves away in ivory towers. As the History
has increasingly encroached on our private lives—as it
is discussed at the dinner table and the authors become
household names—even our younger children some-
times sense the traumas of editorship. We should both
like to thank our families for their forbearance, support,
and love while we have been engaged in a seemingly
endless task. Without them, especially, we would be
neither writing this Preface nor contemplating five more
volumes.



1 - The Map and the Development of
the History of Cartography

J. B. HARLEY

THE HiSTORICAL IMPORTANCE OF THE MAP

The principal concern of the history of cartography is
the study of the map in human terms. As mediators
between an inner mental world and an outer physical
world, maps are fundamental tools helping the human
mind make sense of its universe at various scales. More-
over, they are undoubtedly one of the oldest forms of
human communication. There has probably always been
a mapping impulse in human consciousness, and the
mapping experience—involving the cognitive mapping
of space—undoubtedly existed long before the physical
artifacts we now call maps. For many centuries maps
have been employed as literary metaphors and as tools
in analogical thinking.! There is thus also a wider history
of how concepts and facts about space have been com-
municated, and the history of the map itself—the phys-
ical artifact—is but one small part of this general history
of communication about space.” Mapping—like paint-
ing—precedes both written language and systems in-
volving number, and though maps did not become
everyday objects in many areas of the world until the
European Renaissance, there have been relatively few
mapless societies in the world at large. The map is thus
both extremely ancient and extremely widespread; maps
have impinged upon the life, thought, and imagination
of most civilizations that are known through either
archaeological or written records.

Any appreciation of the historical importance of maps
depends upon a clear conception of their nature, of the
factors that have shaped their making and transmission,
and of their role within human societies. In these respects
the starting assumption is that maps constitute a spe-
cialized graphic language, an instrument of communi-
cation that has influenced behavioral characteristics and
the social life of humanity. Maps have often served as
memory banks for spatial data and as mnemonics in
societies without printing. Scholars over the centuries
have been convinced of the eloquence and expressive
power of maps, which can speak across the barriers of
ordinary language. A group of American historians has
asserted that maps “constitute a common language used
by men of different races and tongues to express the
relationship of their society . . . to a geographic envi-

ronment.”> In the History of Cartography we have gone
further and accepted language as a metaphor for the

I owe a considerable debt to those who have helped me formulate
the ideas as well as the substance in this inevitably eclectic essay. Alan
R. H. Baker (University of Cambridge) provided, through his theo-
retical writings, the initial stimulus to search for a deeper understand-
ing of the place of maps in history, while the late R. A. Skelton, by
his outstanding example of fertile scholarship, long ago convinced me
that the history of cartography constitutes a discrete and important
field of study. Among those who contributed material to an earlier
draft of this Introduction, I am especially grateful to John Andrews
(Trinity College, University of Dublin), Michael ]. Blakemore (Uni-
versity of Durham), Christopher Board (London School of Economics
and Political Science), Tony Campbell (British Library), Catherine
Delano Smith (University of Nottingham), O. A. W. Dilke (University
of Leeds), P. D. A. Harvey {University of Durham), Francis Herbert
(Royal Geographical Society), Roger ]J. P. Kain (University of Exeter),
Cornelis Koeman {(University of Utrecht), Monique Pelletier (Biblio-
théque Nationale), David B. Quinn (University of Liverpool), Giinter
Schilder (University of Utrecht), Gerald R. Tibbetts (Senate House
Library, University of London), Sarah Tyacke (British Library), Vladi-
miro Valerio (University of Naples), and Denis Wood {North Carolina
State University), and Lothar Zogner (Staatsbibliothek Preufischer
Kulturbesitz).

1. The extent to which the map has become an almost universal
metaphor is indicated by the second definition of a map in Webster’s
Third New International Dictionary of the English Language (1976):
“something (as a significant outward appearance, a pointed or concise
verbal description) that indicates or delineates or reveals by repre-
senting or showing with a clarity suggestive of that of a map.” For a
discussion of the importance of the map analogy in scientific research,
see Stephen Toulmin, The Philosophy of Science: An Introduction
(London: Hutchinson University Library, 1953), esp. chap. 4, “The-
ories and Maps,” 105-39. For a recent example of the sustained use
of the map analogy in teaching the history and philosophy of science,
see units 1-3 in Mapping Inquiry (Milton Keynes: Open University
Press, 1981). The present History cannot be systematically concerned
with the development of these metaphorical uses, although it should
be borne in mind that in various societies they may provide some index
of how much familiarity and sophistication in handling maps writers
assumed among their audience or readers.

2. This wider history would include, for example, the study of spatial
representation in architecture, dance, drama, geometry, gesture, land-
scape and town plans, music, and painting as well as in oral speech
and written language. Such a list serves also as a guide to topics that
are not systematically considered within the History even where they
provide examples of communication that was spatial in intention.

3. Frank Freidel, ed., Harvard Guide to American History, rev. ed.,
2 vols. (Cambridge: Belknap Press of Harvard University Press, 1954),
1:44—47, where the importance of maps in the history of geographic
exploration, diplomacy, economic development, social planning, and
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way maps have been used in past societies as well as a
means of tracing their spread through time and space.
We must accept, although our general position is
founded in semiology, that precise scientific analogies to
the structure of language may be impossible to sustain;*
but as a general metaphor, helping to fashion an ap-
proach to the history of cartography, the concept of a
graphic language—and the map as a graphic text—is
valid. The significance of maps—and much of their
meaning in the past—derives from,the fact that people
make them to tell other people aboit the places or space
they have experienced. This implies that throughout his-
tory maps have been more than just the sum of technical
processes or the craftsmanship in their production and
more than just a static image of their content frozen in
time. Indeed, any history of maps is compounded of a
complex series of interactions, involving their use as well
as their making. The historical study of maps may there-
fore require a knowledge of the real world or of whatever
is being mapped; a knowledge of its explorers or ob-
servers; a knowledge of the mapmaker in the narrower
sense as the originator of the artifact; a knowledge of
the map itself as a physical object; and a knowledge of
the users (or—more likely—the community of map
users). The History of Cartography is concerned, as far
as possible, with the historical process by which the
graphic language of maps has been created and used. At
once a technical, a cultural, and a social history of map-
ping, it rejects the view of a historian of discovery who
wrote that “cartographical studies do not come within
the sphere of social history.””* On the contrary, it favors
an approach that is potentially capable of exploring the
behavioral and ideological implications of its subject
matter.

A major problem in assessing the importance of maps
for the historical study of society is the paradox con-
stituted by the map itself. On the one hand, the map
appears at first sight as a relatively simple iconic device.
Indeed, much of its universal appeal is that the simpler
types of map can be read and interpreted with only a
little training. Throughout history—though ways of
looking at maps have to be learned even within oral
societies—formal literacy has not been a precondition
for them to be made or read. An anthropologist has
remarked that “the making and reading of two dimen-
sional maps is almost universal among mankind whereas
the reading and writing of linear scripts is a special ac-
complishment associated with a high level of social and
technical sophistication.”® Thus maps have been asso-
ciated with cultures that differ widely in social or tech-
nological development, while modern psychological re-
search has shown that children can derive meaning from
maps (and indeed draw them) from an early age.” There
is an immediacy about the message in a map that makes
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it more readily perceived than knowledge encoded in
other ways. One of the map’s properties is that it can
be taken in quickly by the eye, contributing to the po-
tency of cartographic images. It has been said that maps
have an “extraordinary authority,” even when they are
in error, that may be lacking in other forms of images.®

warfare is especially stressed. See also Carl O. Sauer, “The Education
of a Geographer,” Annals of the Association of American Geographers
46 (1956): 287-99, esp. 289, where he wrote that “the map speaks
across the barriers of language; it is sometimes claimed as the language
of geography.”

4, Arthur H. Robinson and Barbara Bartz Petchenik, The Nature
of Maps: Essays toward Understanding Maps and Mapping (Chicago:
University of Chicago Press, 1976}, discuss the analogy at length. It
is also rejected as an exact analogy by J. S. Keates, Understanding
Maps (New York: John Wiley, 1982), 86, although he continues to
employ it as a metaphor for the way maps “can be studied as ordered
structures.” Another recent discussion is C. Grant Head, “The Map
as Natural Language: A Paradigm for Understanding,” in New Insights
in Cartographic Communication, ed. Christopher Board, Monograph
31, Cartographica 21, no. 1 (1984): 1-32, and Hansgeorg Schlicht-
mann’s “Discussion” of the Head article, ibid., 33-36. Our context
in relation to semiology is that maps form a system of signification.
This is defined by Roland Barthes, Elements of Semiology, trans. An-
nette Lavers and Colin Smith (New York: Hill and Wang, [1968]), 9:
“Semiology . . . aims to take in any system of signs, whatever their
substance and limits; images, gestures, musical sounds, objects, and
the complex association of all these, which form the content of ritual,
convention or public entertainment: these constitute, if not languages,
at least systems of signification.”

5. C. R. Boxer, The Portuguese Seaborne Empire, 1415—1825 (Lon-
don: Hutchinson, 1969), 396. It is not suggested that this view is
typical; see also note 139 below.

6. Edmund Leach, Culture and Communication: The Logic by
Which Symbols Are Connected: An Introduction to the Use of Struc-
turalist Analysis in Social Anthropology (Cambridge: Cambridge Uni-
versity Press, 1976), 51.

7. Jean Piaget and Birbel Inhelder, The Child’s Conception of
Space, trans. F. ]. Langdon and J. L. Lunzer (London: Routledge and
Kegan Paul, 1956}, esp. chap. 14. Although Piaget and his followers
have dominated the study of human intelligence for nearly six decades,
stimulating more recently a number of critical assessments as well as
exposées raisonées, the spatial aspect has received very little attention
in this voluminous literature. Piaget himself produced only one other
directly relevant book: Jean Piaget, Birbel Inhelder, and Alina Sze-
minska, The Child’s Conception of Geometry (New York: Basic
Books, 1960). Among recent reassessments of the Piagetian theory in
general see Linda S. Siegel and Charles J. Brainerd, Alternatives to
Piaget: Critical Essays on the Theory (New York: Academic Press,
1978), and Herbert Ginsburg and Sylvia Opper, Piaget’s Theory of
Intellectual Development, 2d ed. (Englewood Cliffs, N.J.: Prentice-
Hall, 1979). Piaget’s ideas have also been adapted in an attempt to
provide a genetic epistemology for the study of images as cultural
forms in general; see, for example, Sidney ]. Blatt, Continuity and
Change in Art: The Development of Modes of Representation (Hills-
dale, N.J.: Lawrence Erlbaum Associates, 1984). This concept—for
example, as manifest in the use of topological versus Euclidean geo-
metry in maps—has not been applied to the history of cartographic
representation and does not appear to coincide with the cultural se-
quences that can be observed empirically in this volume.

8. Arthur H. Robinson, “The Uniqueness of the Map,” American
Cartographer 5 (1978): 5-7. Kenneth E. Boulding, The Image (Ann
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On the other hand, however simple maps may appear
at first sight, on analysis they are almost certainly less
than straightforward. Mapmaking is not a simple inborn
skill, even among “primitive”peoples, as believed by an
earlier generation of scholars. Moreover, maps are two-
dimensional combinations of “shapes, sizes, edges, ori-
entation, position, and relations of different masses”’
that require painstaking interpretation in relation to
their original purpose, their modes of production, and
the context of their use. Maps created for one purpose
may be used for others, and they will articulate subcon-
scious as well as conscious values. Even after exhaustive
scrutiny maps may retain many ambiguities, and it
would be a mistake to think they constitute an easily
readable language. Maps are never completely translat-
able. Historians cannot be alone in suggesting that they
find maps an intractable form of evidence and “slippery
witnesses” of the past.'® In some respects—even after
the development of a more sophisticated vocabulary of
cartographic signs—maps are no less imprecise than
written language. Although a key or legend may be pro-
vided, a line, a dot, or a color, for instance, may have
had several meanings, both manifest and latent, and it
is unwise to assume that identical cartographic signs
have similar meanings, or even a common origin, when
found in different cultures. Thus even today, despite
notable advances in the theory of cartography,'' maps
remain “a complex language . . . whose properties we
know very little about.”’* The proper understanding of
maps, like that of any other ancient or modern language
or like the reading of art or music, is a major challenge,
even more S0 since contemporary cartographers are still
trying to decide the “grammar” of current maps so that
we can better understand how they are used. As re-
presentations of belief and ideology—rooted in partic-
ular cultures and institutions—as well as “factual” im-
ages of scientific knowledge, maps are increasingly being
recognized as touching the subject matter of a wide range
of scholarly disciplines. The value of the map as a hu-
manly created document is one of the major themes in
the History of Cartography.

Making a map, it is often said, involves both art and
science. Similarly, if the study of how maps have com-
municated in the past is starting to reflect the herme-
neutic concerns of scholars in many fields, then there are
narrower scientific aspects of the history of cartography
that are part of the traditional history of science and
technology. These latter are the better known. The his-
torical importance of maps has often been indexed to
the progress of mapmaking as a scientific and practical
skill, and this view is still deeply entrenched in the writ-
ings on cartographic history. Gerald R. Crone’s words,
written in 1953, that “the history of cartography is
largely that of the increase in the accuracy with which
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. . elements of distance and direction are determined
and . . . the comprehensiveness of the map content”!?
still have a measure of acceptance. Other writers have
pointed out that the history of the map relates how many
have striven to establish cartography as a precise sci-
ence;'* that it is concerned with measuring the “rate of
cartographic progress”;'® and that it involves the study
of “scientific conquest of the unknown.”'® The contri-
bution of these approaches is that they have secured for
the history of cartography an established place in the
traditional histories of science and technology.'” We also
accept that a fundamental theme in the History of Car-
tography is the scientific development of mapping, with
its related instrumentation and increasing mathematical
sophistication.

Taken alone, however, this aspect fails to provide a
balanced view of the development of maps in history. It
assumes a linear historical progression and, moreover
(somewhat anachronistically), assumes that accuracy of
measurement and comprehensiveness were as important
throughout the past as they have been in the modern
period. Thus it is at least arguable that an overemphasis
on the scientific frontiers and the revolutions of map-
ping, on landmarks and innovations, or on the saga of

Arbor: University of Michigan Press, 1956), 65-68, is among the
philosophers who have commented on the authority of the map.

9. Wilbur Zelinsky, “The First and Last Frontier of Communication:
The Map as Mystery,” Bulletin of the Geography and Map Division,
Special Libraries Association 94 (1973): 2-8, quotation on 7-8.

10. J. A. Williamson, The Voyages of John and Sebastian Cabot,
Historical Association Pamphlet no. 106 (London: G. Bell, 1937), 7;
J. H. Parry, “Old Maps Are Slippery Witnesses,” Harvard Magazine
(Alumni ed.), April 1976, 32—41.

11. See below, pp. 33-34.

12. David Harvey, Explanation in Geography (London: Edward
Arnold, 1969; New York: St. Martin’s Press, 1970), 370; see also
Robinson and Petchenik, Nature of Maps, chap. 3 (note 4).

13. Gerald R. Crone, Maps and Their Makers: An Introduction to
the History of Cartography, 1st ed. {London: Hutchinson University
Library, 1953), xi. The work has been published in five editions: 1953,
1962, 1966, 1968, and 1978.

14. C. Bricker and R. V. Tooley, Landmarks of Mapmaking: An
Hlustrated Survey of Maps and Mapmakers, preface by Gerald R.
Crone (Brussels: Elsevier-Sequoia, 1968), 5.

15. R. A. Skelton, Maps: A Historical Survey of Their Study and
Collecting (Chicago: University of Chicago Press, 1972), 106.

16. Lloyd A. Brown, The Story of Maps (Boston: Little, Brown,
1949; reprinted New York: Dover, 1979), 4.

17. The systematic attention paid by George Sarton, Introduction
to the History of Science, 3 vols. (Baltimore: Williams and Wilkins,
1927-48), to the annals of geographical knowledge, including maps,
sets the standard in this respect. Short sections on cartography are
generally included even in concise histories of science; see, for example,
Charles Singer, A Short History of Scientific Ideas to 1900 (Oxford:
Clarendon Press, 1959; reprinted 1966). Earlier volumes of Charles
Singer et al., eds., A History of Technology, 7 vols. (Oxford: Clarendon
Press, 195478}, contain important essays on cartography and navi-
gation, but cartography is dropped in volumes 6-7, The Twentieth
Century, c. 1900 to c. 1950, ed. Trevor 1. Williams.
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how the unmappable was finally mapped'® has distorted
the history of cartography: the historical importance of
maps must also be related to the social implications of
their varied format and subject matter. As Robinson and
Petchenik put it, the map is at once “so basic and has
such a multiplicity of uses” that “the variety of its oc-
currences is vast,” elaborating further that:

There are specific maps and general maps, maps for
the historian, for the meteorologist, for the sociolo-
gist, and so on without limit. Anything that can be
spatially conceived can be mapped—and probably
has been. Maps range in size from those on billboards
or projection screens to postage stamps, and they may
be monochrome or multicolored, simple or complex.
They need not be flat—a globe is a map; they need
not be of earth—there are maps of Mars and the
moon; or for that matter, they need not be of any-
place real—there have been numerous maps made of
imaginary “places™ such as Utopia and even of the
“Territory of Love.”"

The historical record, it will be seen, yields a still
longer list. In particular, accuracy is not regarded as the
sole criterion for including maps as objects for serious
study within the History. Historiography confirms that,
for example, in many cultures crude, distorted, plagiar-
ized, ephemeral, oversimplified, and small-scale maps
have been neglected. Such scientific chauvinism dictates
that they are often dismissed as not maps at all or labeled
as mere oddities or cartographic curiosities. Many early
maps were imagined evocations of space rather than
realistic records of geography. The pages of the History
have been deliberately opened up to this wide range of
maps, including those created for nonscientific or non-
practical purposes that, although not part of the history
of cartographic science in the narrowest sense, are nev-
ertheless part of the history of human communication
by means of maps.

What is true of types of maps, whether classified by
purpose or by form, is also true of ways they are known
to have been used since the cartographic record began.
This aspect also has a history of an ever-widening di-
versity. Crone remarked that “a map can be considered
from several aspects, as a scientific report, a historical
document, a research tool, and an object of art”’;*° but
since he wrote it has become much clearer that these
scientific, historical, and artistic dimensions by no means
exhaust the importance of maps in human terms. Far
from being purely practical documents-—surrogates of
space’’ or the mind’s miniatures of real distribution®’—
maps have played an important role in stimulating the
human imagination to reach for the very meaning of life
on earth. An appreciation of the way maps have helped
shape human beings’ ideas of their relationship to the
natural world, and of the way they have acted as doc-
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uments in the wider history of ideas, is based on an
observation of the frequency—starting in prehistoric
times and including nonliterate societies—with which
maps have been used as teleological instruments, epi-
tomizing the sacred and mythical space of cosmologies
'as well as the more tangible landscapes of the real
world.?® There is today a growing awareness of the im-
portance of these other cartographic roles.”* Recognition
of the ideological, religious, and symbolic aspects of
maps, particularly when linked with a more traditional
appreciation of maps for political and practical pur-
poses, greatly enhances the claim that cartography can
be regarded as a graphic language in its own right. Maps,
we find, are such a basic and universal form of human
communication that the History has not had to seek its
justification in some esoteric backwater in the devel-
opment of civilization but finds its purposes in some of
the most central aspects of human activities.

If these are bold claims for maps, they are based on
a conviction of their considerable, yet only partly un-
derstood, relevance to the study of the development of
human societies. Maps may indeed be a “sensitive in-
dicator of the changing thought of man, and . . . an
excellent mirror of culture and civilisation,”* but they
are also more than a mere reflection: maps in their own
right enter the historical process, to which they are linked
by means of reciprocally structured relationships. The
development of the map, whether it occurred in one

18. A recent extreme example of this emphasis on the “scientific
heroes” of map history is John Noble Wilford, The Mapmakers (New
York: Alfred A. Knopf; London: Junction Books, 1981); see the review
by Denis Wood, Cartographica 19, nos. 3—4 (1982): 127-31.

19. Robinson and Petchenik, Nature of Maps, 15 (note 4).

20. Crone, Maps and Their Makers, 1st ed., ix (note 13).

21. Robinson and Petchenik, Nature of Maps, 86 (note 4).

22. The phrase is that of Robert Harbison, Eccentric Spaces (New
York: Alfred A. Knopf, 1977), chap. 7, “The Mind’s Miniatures:
Maps,” 124-39.

23. For an introduction to examples of such sacred and mythical
conceptualizations but surprisingly without explicit reference to the
literature of the history of cartography see Yi-Fu Tuan, Topophilia:
A Study of Environmental Perception, Attitudes, and Values (Engle-
wood Cliffs, N.]J.: Prentice-Hall, 1974); also idem, Space and Place:
The Perspective of Experience (Minneapolis: University of Minnesota
Press, 1977). A valuable survey is found in Mircea Eliade, A History
of Religious Ideas, trans. Willard R. Trask (Chicago: University of
Chicago Press, 1978), vol. 1, From the Stone Age to the Eleusinian
Mysteries, chap. 1.

24. For example, Hermann Kern’s exploration of the labyrinth in
literature and art contains much that is relevant, not least in its in-
terdisciplinary approach, to the history of world maps in various cul-
tures: Labirinti: Forme e interpretazione, S000 anni di presenza di un
archetipo manuale e file conduttore (Milan: Feltrinelli, 1981); German
edition, Labyrinthe: Erscheinungsformen und Deutungen, 5000 Jahre
Gegenwart eines Urbilds (Munich: Prestel-Verlag, 1982).

25. Norman ]. W. Thrower, Maps and Man: An Examination of
Cartography in Relation to Culture and Civilization (Englewood
Cliffs, N.J.: Prentice-Hall, 1972), 1.
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place or at a number of independent hearths, was clearly
a conceptual advance—an important increment to the
technology of the intellect®® —that in some respects may
be compared to the emergence of literacy or numeracy.
An archaeologist has recently observed that when men
moved from cognitive mapping to a “mapping process”
that “involves the production of a material ‘map’. . .
we face a documented advance in intelligent behav-
iour,””” an argument that is stated more comprehen-
sively by Robinson:

The use of a reduced, substitute space for that of
reality, even when both can be seen, is an impressive
act in itself; but the really awesome event was the
similar representation of distant, out of sight, fea-
tures. The combination of the reduction of reality
and the construction of an analogical space is an
attainment in abstract thinking of a very high order
indeed, for it enables one to discover structures that
would remain unknown if not mapped.”®

It follows that the spread of the idea of the map from
its origins, the growth of formal map knowledge, the
adoption of distinctive geometrical structures for maps,
the acquisition of maps as tools for practical and intel-
lectual purposes, the gradual and sometimes sudden
technical improvement of maps through new techniques,
and later the ability to reproduce maps exactly by me-
chanical means have all been of major significance in the
socicties where they occurred. The processes of trans-
mission underlying these changes—from their earliest
beginnings to the age of mass and now computer car-
tography—also become a central concern of the history
of cartography.

Thus several main threads have been identified that
are woven through the history of cartography. They all
rest on the axiom that the map is a historical phenom-
enon of great significance in human terms, with a rich
harvest to be gleaned from its systematic study. Maps—
like books-—can be regarded as agents of change in his-
tory.?” The history of cartography represents more than
a technical and practical history of the artifact. It may
also be viewed as an aspect of the history of human
thought, so that while the study of the techniques that
influence the medium of that thought is important, it
also considers the social significance of cartographic in-
novation and the way maps have impinged on the many
other facets of human history they touch.

RENAISSANCE TO ENLIGHTENMENT: THE
EARLY ANTECEDENTS OF THE HISTORY OF
CARTOGRAPHY
Ways of thinking about the history of early maps have
often proved tenacious. The ideas and preoccupations
of each period may survive as important ingredients in
the thought and practices of the succeeding period. Most
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of this chapter is devoted to a historiographical essay
on the history of cartography. In the Western world*°
this development, albeit with national variations in chro-
nology and precise direction, may be divided into three
periods. The first deals with developments to about
1800; the second, with the nineteenth century and the
early part of the twentieth (up to ca. 1930); and the
third with the past fifty years, which have seen the emer-
gence of a scholarly identity for the subject. Although
these three periods can be identified in historiographical
terms, older ways of approaching the study of early maps
survived as orthodoxies into the recent past.

The scope of this review needs to be carefully defined.
It is devoted not to the large literature relating to con-
temporary maps in each period—which will be dealt
with in chronological context in the individual vol-
umes—but to the historical writings of successive gen-
erations about the maps of earlier generations, a rela-
tively small body of literature. Yet to those who dismiss
the achievements of the pioneers in the history of car-
tography, the volume of such writings may come as a
surprise. Moreover, they are sufficiently diverse in char-
acter to extend to at least some of the topics regarded
today as lying at the heart of the history of cartogra-
phy.*! Disappointment awaits those who expect to en-

26. Jack Goody, ed., Literacy in Traditional Societies (Cambridge:
Cambridge University Press, 1968), 1-11, assessing the social impot-
tance of the acquisition of writing.

27. Colin Renfrew, Towards an Archaeology of Mind, Inaugural
Lecture, University of Cambridge, 30 November 1982 (Cambridge:
Cambridge University Press, 1982), 18-19.

28. Arthur H. Robinson, Early Thematic Mapping in the History
of Cartography (Chicago: University of Chicago Press, 1982), 1. Oth-
ers have commented on the intellectual achievement of the map. For
example, Michael Polanyi, The Study of Man, Lindsay Memorial Lec-
tures (London: Routledge and Kegan Paul, 1959), 24, comments on
“the great speculative advantage achieved by storing up knowledge in
a handy, condensed form. Maps, graphs, books, formulae, etc., offer
wonderful opportunities for reorganizing our knowledge from ever
new points of view.”

29. In this respect the history of the map is directly comparable to
the history of the book as envisaged by Lucien Febvre: Lucien Febvre
and Henri-Jean Martin, L’apparition du livre (Paris: Editions Albin,
1958); English edition, The Coming of the Book: The Impact of Print-
ing, 1450—1800, new ed., ed. Geoffrey Nowell-Smith and David Woot-
ton, trans. David Gerard (London: NLB, 1976). See also Kenneth E.
Carpenter, ed., Books and Society in History: Papers of the Association
of College and Research Libraries Rare Books and Manuscripts Pre-
conference, 2428 June 1980, Boston, Massachusetts (New York: R.
R. Bowker, 1983), and especially Elizabeth L. Eisenstein, The Printing
Press as an Agent of Change: Communications and Cultural Trans-
formations in Early Modern Europe, 2 vols. (Cambridge: Cambridge
University Press, 1979).

30. Excluded here is any systematic discussion of writings on the
history of Asian cartography produced within those cultures; these
will be dealt with in the appropriate context of volume 2 of the present
History.

31. The potential of this literature has been illustrated by a series
of volumes known as Acta Cartographica in which selected articles
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counter in such studies the same assumptions, priorities,
and techniques that can be brought to bear on a history
of maps today: but at the same time, such studies cannot
be dismissed as merely old-fashioned or antiquarian.

There are three main reasons why the History, as a
synthetic work, has taken notice of this classic literature
and why these older writings need to be reviewed here.
In the first place, many older studies preserve the only
record (or reproduction) of maps, or their related
sources, that no longer survive. The high mortality of
maps, albeit not always “more severe than that of any
other class of historical document,””>? is an endemic con-
dition that historians of cartography—like archaeolo-
gists—just have to live with. But recent wars and disas-
ters have added their share of destruction.*® Similarly,
the breaking up and dispersal of once organic atlases*
or the disappearance of cartographic items into inac-
cessible private collections accentuate the problem of
document survival. For such reasons it is as hard to
speculate about the number of maps that may originally
have been produced in some early societies as it is to
base generalizations on the surviving population of maps
where the record is known to be so incomplete.

In the second place, so slow and uneven has been the
pace of research in the history of cartography that some
so called classic works have endured unchallenged as
fundamental references. Research for this volume of the
History has already proved this especially pertinent, and
our remaining debt to such pioneer authorities as Nor-
denskisld on portolan charts®® or Konrad Miller on
mappaemundi>® will be clear from the appropriate chap-
ters. Thus the sometimes fashionable view that such
writings are no longer serviceable must be rejected as
false concerning the substantive content of a general
history of cartography, although it may be true in the
sense that these have indeed ceased to be methodological
exemplars.

Finally, past writings on the history of cartography
are, after all, the primary sources for any account of
that history’s intellectual development. As new direc-
tions are being sought in the history of cartography, it
is appropriate that there be some retrospection and that
the past be scanned for the methodological lessons it
may hold. It is pertinent not only to ask, for example,
When did the study of the history of cartography begin?
but also to recognize that the answers lie in the literature
of the past. Similarly, the question, Can we sustain the
notion of an emerging subject that we call the history
of cartography? calls for a historiographical review. Of
course much will depend on what is understood by “the
history of cartography,” and it begs the question
whether such a concept was always separately formu-
lated. This chapter will show how an understanding of
what constitutes the history of cartography has altered
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over the period during which early maps have been stud-
ied. The first to frame systematically such an agenda was
R. A. Skelton, in his 1966 series of lectures,®” and some
of the same questions will be reexamined here, since
they offer a relevant dimension to the intellectual heri-
tage nurturing the present work.

ANTIQUARIES, COLLECTORS, AND MAPMAKERS AS
CHRONICLERS OF THE SUBJECT

While it is difficult to put a precise date to the earliest
writings in the history of cartographys, it is probably safe
to assume that it would have been broadly coeval with
the origins of historical writing, particularly in cultures
where geographical and historical studies were closely
interrelated and served political purposes and where
there is known to have been some tradition of preserving
and collecting the maps of earlier periods.®® Such con-
ditions were met, for example, in China during the Han

from nineteenth- and early twentieth-century periodicals have been
reproduced since 1967 and which now includes over 450 items from
over 100 journals; recent volumes have extended the coverage further
into the twentieth century. Acta Cartographica, vols. 1-27 (Amster-
dam: Theatrum Orbis Terrarum, 1967-81).

32. Skelton, Maps, 26 (note 15). While Skelton’s contention may
be true of some categories of working maps—such as sea charts or
wall maps constantly in use—it is doubtful that it is true of all maps,
some of which, on the contrary, have a particular capacity for survival,
being kept when other records are thrown away. There may, however,
also be a bias for fine, “collectible” specimens to be preserved, making
the surviving sample less representative of everyday cartography.

33. See, for example, the reports of cartographic destruction referred
to in [Anon.], “With Fire and Sword,” Imago Mundi 4 (1947): 30—
31; A. Codazzi, “With Fire and Sword,” Imago Mundi 5 (1948): 37—
38; [Anon.], “With Fire and Sword,” Imago Mundi 6 (1949): 38;
Norbert Fischer, “With Fire and Sword, 111, Imago Mundi 10 (1953):
56; Marian ¥odinski, “With Fire and Sword, VI,” Imago Mundi 14
(1959): 117; Fr. Grenacher, “With Fire and Sword, VIL” Imago
Mundi 15 (1960): 120. On evidence for the destruction of portolan
charts and on Italian losses of maps during World War II, see below,
chapter 19, “Portolan Charts from the Late Thirteenth Century to
1500.”

34. Carl Christoph Bernoulli, “Ein Karteninkunabelnband der 6f-
fentlichen Bibliothek der Universitit Basel,” Verbandlungen der Na-
turforschenden Gesellschaft in Basel 18 (1906): 5882, reprinted in
Acta Cartographica 27 (1981): 358—82, describes the contents of an
important sixteenth-century composite Italian atlas. Since the atlas has
now been broken up, the article is the only remaining historical record
of its original composition; for another example, see Wilhelm Bon-
acker, “Uber die Wertsteigerung von Einzelblittern aus zerfledderten
alten Atlaswerken,” Kartographische Nachrichten 13 {1963): 178—
79.

35. A. E. Nordenskiéld, Periplus: An Essay on the Early History
of Charts and Sailing-Directions, trans. Francis A. Bather (Stockholm:
P. A. Norstedt, 1897).

36. Konrad Miller, Mappaemundi: Die iltesten Weltkarten, 6 vols.
(Stuttgart: J. Roth, 1895-98).

37. Skelton, Maps (note 15).

38. Some of these conditions in early cultures are described by
Herbert Butterfield, The Origins of History (New York: Basic Books,
1981). In China, from about 1000 B.cC. onward, there were archivists
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and Chin dynasties, when contemporary geographical
manuals sometimes reviewed earlier maps and indicated
their shortcomings.® In much the same way, the practice
of successive commentators, including Herodotus, Ar-
istotle, Cleomedes, and Ptolemy, of criticizing earlier
maps might be said to reflect an intuitive appreciation
for a history of maps as a foundation of the modern
geographical science of the Greek and Roman periods.*
Likewise for medieval Europe, an awareness of the in-
tellectual interest of noncontemporary maps can simi-
larly be traced through some surviving texts containing
mappaemundi. Skelton has suggested that the European
Middle Ages saw “an incipient interest in the evolution
of geographical ideas as expressed in maps,” supporting
this contention with the observation that world maps
attributed to different types and periods, both Roman
and post-Roman, were juxtaposed in some texts so that
“we may discern a rudimentary historical sense applied
to comparative cartography.”*! It is probable, however,
that these maps were reproduced to illustrate changing
cosmological ideas rather than to demonstrate the de-
velopment of cartographic form or technique. For those
seeking the beginnings of the study of the history of
cartography, there is little weight to such straws in the
wind.

During the European Renaissance, however, espe-
cially from the sixteenth century onward, it is possible
to trace an increasingly systematic attention to the maps
of preceding centuries. The extent to which this repre-
sented a genuine historical feeling for maps as indepen-
dent documents should not be exaggerated, especially
in view of the general surge of interest in the fifteenth
and sixteenth centuries in classical geographical authors
and of the fact that maps from the classical sources were
valued as useful contemporary tools as well as vaunted
as monuments of antiquity. One of these monuments of
antiquity, Ptolemy’s Geography—the touchstone of the
Renaissance in European cartography—reveals to the
modern historian of cartography the stages by which the
antiquarian study of early maps hived off from the prac-
tical and technical development of contemporary map-
ping. In the fifteenth century, the Ptolemaic maps were
initially valued as authoritative maps of the world and
its regions, and it was only gradually, though accelerated
by the application of printing to cartography, that they
were replaced by the tabulae modernae,** leaving the
classical maps as primarily historical objects. The Stras-
bourg Ptolemy of 1513 was the first to separate modern
from ancient maps in a discrete section, reflecting the
growth of a general critical sense among mapmakers and
readers. This practice was confirmed in 1578 when Mer-
cator reissued the Ptolemaic maps alone, without any
modern supplements, as a facsimile of a classical atlas,
thereby underlining their purely historical interest.*
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Other historical maps were also reproduced, continuing
a medieval tradition of manuscript copying in the Re-
naissance,** but it was the printed facsimiles of such
maps that did most to stimulate their study and widen
an appreciation of the cartography of earlier centuries.
Notable examples, engraved from medieval manuscript
sources, were the Peutinger map (reproduced in both the
sixteenth and the eighteenth centuries),* Marino San-
udo’s medieval tract Liber secretorum fidelium crucis (in
which the map of Palestine, though secondary to the
text, was essential for its interpretation) in the early
seventeenth century,*® and in the eighteenth century,
Richard Gough’s maps of medieval Britain.*’ By the
eighteenth century too, in much of Europe, Renaissance

expressly responsible for “maps and records” (p. 142). In Mediter-
ranean lands, however, scholarship, in the sense of research based on
written texts, was relatively late in its development and awaited the
growth of archives or libraries such as that established in Alexandria
by, probably, the mid-third century B.c.: James T. Shotwell, The His-
tory of History (New York: Columbia University Press, 1939), 55.

39. Joseph Needham, Science and Civilisation in China (Cambridge:
Cambridge University Press, 1954-), vol. 3, Mathematics and the Sci-
ences of the Heavens and the Earth, 538-39, who cites the Chin Shu
of Pei Hsiu (A.D. 224-71) in this respect. See also volume 2 of this
History for a more detailed historiographical review.

40. In this sense one might also include Hipparchus’s criticism of
Eratosthenes, as recounted by Strabo, and Pliny’s remarks on the
province of Boetia, southern Spain, in Agrippa; see below, pp. 166—
67 and 207-8.

41. Skelton, Maps, 64-65 (note 15).

42. The early date (1427) at which Claudius Clavus’s map of the
north was added to the manuscripts of Ptolemy does, however, suggest
an early belief that the classical world picture might not be completely
applicable to the fifteenth-century world. A full list of “modern” maps
and commentary appears in a chapter on the rediscovery of Ptolemy’s
Geography and its reception in western Europe in volume 3 of the
present History.

43. Skelton, Maps, 66 {note 15).

44, James Nelson Carder, Art Historical Problems of a Roman Land
Surveying Manuscript: The Codex Arcerianus A, Wolfenbiittel (New
York: Garland, 1978), 6. See also the account of the Notitia Digni-
tatum below, pp. 244—45.

45. Annalina Levi and Mario Levi, Itineraria picta: Contributo allo
studio della Tabula Peutingeriana (Rome: Erma di Bretschneider,
1967), 17-25, for details of editions and earlier studies. In Renaissance
Europe the first printed facsimile of an ancient map was probably the
engraving of the Peutinger map commissioned by Abraham Ortelius,
first published in 1598 and afterward included in several editions of
his Parergon. Sec also Ekkehard Weber, ed., Tabula Peutingeriana:
Codex Vindobonensis 324 (Graz: Akademische Druck- und Verlags-
anstalt, 1976).

46. Skelton, Maps, 69 {(note 15); Marino Sanudo, Liber secretorum
fidelium crucis, vol. 2 of Gesta Dei per Francos, ed. Jacques Bongars
(Hanover: Heirs of J. Aubrius, 1611); Bongars also published facsim-
iles of three mappaemundi.

47. Richard Gough, British Topography; or, An Historical Account
of What Has Been Done for lllustrating the Topographical Antiguities
of Great Britain and Ireland, 2 vols. (London: T. Payne and J. Nichols,
1780); a list of maps is included in Ronald P. Doig, “A Bibliographical
Study of Gough’s British Topography,” Edinburgh Bibliographical
Society Transactions 4 {1963): 103-36, esp. 105-29.
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as well as ancient and medieval maps were being rec-
ognized as part of the cartographic past. While the line
between what was of contemporary and what was of
historical interest was less closely drawn than it is today,
a consciously antiquarian market for Renaissance maps
was catered to both by keeping in print editions from
the sixteenth-century copperplates and by issuing reen-
graved versions of fifteenth-century items such as Andrea
Bianco’s world maps (Venice, 1783) or Martin Behaim’s
globe (Nuremberg, 1730 and 1778).* Such examples
further confirm that the ability of the print trade to
produce facsimiles of early maps, together with the con-
temporary maps that formed its main stock-in-trade,
was already laying the foundations for an intellectual
climate that favored the recovery and preservation of
the cartographic past as well as its more systematic
study.

A second influence on this tendency after the sixteenth
century was the widespread growth of map collections.
This was an integral part of the general European en-
thusiasm for collecting in this period, but it must be
regarded as a central influence in the historical devel-
opment of the study of early maps. Although there is
evidence of systematic map collecting, often for bureau-
cratic purposes, in the ancient civilizations of both China
and Europe,® the growth of map collecting is an es-
pecially marked feature in the rise of cartographic con-
sciousness in sixteenth-century Europe. Records show
that maps were included in medieval libraries, but they
were usually integral to the texts they illustrated,’® and
no separate inventories of maps are known to us from
the Middle Ages.’' Only after the sixteenth century can
we begin to trace the emergence of maps and atlases as
distinct categories within libraries as a whole or as items
displayed as a group for decorative purposes. Thereafter,
the formation of such map collections was rapid. It has
been documented in many countries of Europe, not only
in royal map collections (often the founding elements in
today’s national map libraries),”* but also in wall dis-
plays such as those in the Vatican or the Palazzo Vecchio
in Florence, in the houses of the nobility,”* or in maps
and atlases associated with the libraries and working
papers of statesmen, leading churchmen, city dignitaries,
merchants, and historians, many of whom were partic-
ularly interested in collecting plans of cities and towns.
By the eighteenth century maps were increasingly being
kept in independently designed sections with their own
specialist curators, and this too helped create the con-
ditions under which historical studies could develop.”*

The truly antiquarian dimension in this map collect-
ing, despite an interest in the recovery and preservation
of ancient texts and monuments, is more difficult to
isolate or to measure. Manuscript copies of Ptolemy’s
Geography were collected throughout Renaissance Eu-
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rope;>® but most map libraries owed their birth and
development to the working copies of contemporary
maps assembled as the political and military tools of
statecraft, as raw materials in cartographers’ workshops,
as records of national exploration and discovery, as the
working documents of trade and colonization, as spec-
imens of graphic art, or in the case of astronomical maps,
for the practice of astrology. Furthermore, one should
not underestimate the practical value accorded to older
maps in the sixteenth, seventeenth, and eighteenth cen-
turies, when they were extensively drawn upon not only
by cartographers but also by lawyers, politicians, and
others as sources of information that, though old, were

48. Skelton, Maps, 71 (note 15), gives full references.

49. On China see volume 2 forthcoming; on Europe, pp. 210 and
244.

50. Leo Bagrow, “Old Inventories of Maps,” Imago Mundi 5
(1948): 18-20. With mappaemundi the wider textual context of most
surviving copies is especially apparent: Marcel Destombes, ed., Map-
pemondes A.D. 1200-1500: Catalogue préparé par la Commission
des Cartes Anciennes de I'Union Géographique Internationale (Am-
sterdam: N. Israel, 1964).

51. Cornelis Koeman, Collections of Maps and Atlases in the Neth-
erlands: Their History and Present State (Leiden: E. ]. Brill, 1961),
12,

52. Helen Wallis, “The Royal Map Collections of England,” Pub-
licaciénes do Centro de Estudos de Cartografia Antiga, Série Separatas,
141 (Coimbra, 1981); Mireille Pastoureau, “Collections et collection-
neurs de cartes en France, sous "ancien-régime” (paper prepared for
the Tenth International Conference on the History of Cartography,
Dublin 1983).

53. On the Vatican maps in this category see Roberto Almagia,
Monumenta cartographica Vaticana, 4 vols. (Rome: Biblioteca Apos-
tolica Vaticana, 1944-52), vol. 3, Le pitture murali della Galleria delle
Carte Geografiche. On the mural collection in Florence, see George
Kish, “The Japan on the ‘Mural Atlas’ of the Palazzo Vecchio, Flor-
ence,” Imago Mundi 8 (1951): 52-54; Giuseppe Caraci, “La prima
raccoita moderna di grandi carte murali rappresentanti i ‘quattro con-
tinenti’,” Atti del XVII Congresso Geografico Italiano, Trieste 1961,
2 vols. (1962), 2:49—60; Koeman, Collections, 19 (note 51), notes
that in about 1560 fifty maps decorated the rooms and gallery of
Batestein castle in the Netherlands. See also Juergen Schulz, “Maps
as Metaphors: Mural Map Cycles of the Italian Renaissance,” in Art
and Cartography: Six Historical Essays, ed. David Woodward (Chi-
cago: University of Chicago Press, 1987).

54. There seems to have been a map room or charts room in the
British Museum from its opening in 1759: Helen Wallis, “The Map
Collections of the British Museum Library,” in My Head Is a Map:
Essays and Memoirs in Honour of R. V. Tooley, ed. Helen Wallis and
Sarah Tyacke (London: Francis Edwards and Carta Press, 1973), 3—
20. In France, the Dép6t des Cartes et Plans de la Marine was created
in 1720, but its unofficial origin can be dated from Colbert, minister
of Louis XIV; it existed in 1682, and its keeper was Charles Pene,
editor of Le Neptune Frangois (first published Paris: Imprimerie Royal,
1693). In 1720 Duc de Luynes was nominated “directeur du dépét”;
in 1721 Philippe Buache was draftsman in the dépét. For other ex-
amples see Skelton, Maps, 26—52 (note 15). Dates of foundation of
other map libraries are given in John A. Wolter, Ronald E. Grim, and
David K. Carrington, eds., World Directory of Map Collections, In-
ternational Federation of Library Associations Publication Series no.
31 (Munich: K. G. Saur, 1985).

55. See volume 3 of the present History.
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not necessarily out of date.’® It would thus be wrong to
regard the early collections as evidence, solely or even
primarily, for the contemporary study of the history of
cartography. There is no neat compartmentalization of
motive in the acquisition of maps. On the contrary, the
collecting mentality of the age is epitomized by the “cab-
inets of curiosities,” or Wunderkammer, with which
maps were occasionally associated, albeit valued as ar-
tifacts rather than as documents representing the growth
of cartography.’” The antiquarian element in most map
collections of the period before 1800 tends to be inci-
dental in origin, and it has to be most carefully sifted
out from its broader context. For example, in England,
Burghley’s map collection was acquired almost wholly
through political circumstances,’® and the interests of
Robert Cotton can be identified as partly political and
partly historical.*® So were those of Pepys,®® linked to
his naval responsibilities, and the driving force behind
Ortelius’s accumulation of maps—to judge by his cor-
respondence—was as much his interest in maps as his-
torical documents as their usefulness in the compilation
of new maps.®! Isaac Vossius, too, used maps to un-
derpin not one but several of the aspects of his poly-
mathic humanism,®” and in Louvain the learned librar-
ian Viglius ab Aytta Zuichemus had several motives in
bringing together a wide variety of maps relating to the
half-century before 1575.%°

Analyzing the motives for forming such collections
also lets us generalize about the intellectual and practical
uses of early maps before 1800. The breadth of these
applications is truly universal. Cosmography, geogra-
phy, and chorography, as defined by Ptolemy and others,
were regarded as inseparable.®* Indeed, cosmography
depended upon astronomical observation and mapping
just as much as geography was based on terrestrial ex-
ploration and survey. In both cases, earlier maps were
eagerly consulted as authorities and critically examined
to see if they were in accord with current belief or ob-
served reality. By the seventeenth century, however,
maps—as in the textbooks of that age—were becoming
more narrowly associated with geography and terrestrial
survey and charting, and indeed they were formally re-
garded as one of the three methods of geographical rep-
resentation,® although cosmological diagrams and ce-
lestial maps, atlases, and globes continued to be part of
the general mapping impulse just as much as in the Re-
naissance.

Against such a background there were several reasons
earlier maps were examined. First, it was the practicing
map- and chartmakers who seem to have taken the lead
in exploring the maps of the past. They did so either in
their search for raw materials®® (in a period when the
useful life of an individual map was much longer than
it is today) or in an attempt to compare the state of
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geographical knowledge and science in their own age
with that of the past. This latter approach, which is still
a focus of much research in the history of cartography,

56. The role of early maps was thus then as now; see J. B. Harley
and David Woodward, “Why Cartography Needs Its History,” forth-
coming.

57. See, for example, Georges Duplessis, “Roger de Gaigniéres et
ses collections iconographiques,” Gazette des Beaux-Arts, 2d ser., 3
(1870): 468—-88. On the collections in general of this period, though
he does not mention maps, see Arthur MacGregor, “Collectors and
Collections of Rarities in the Sixteenth and Seventeenth Centuries,”
in Tradescant’s Rarities: Essays on the Foundation of the Ashmolean
Museum 1683, with a Catalogue of the Surviving Early Collections,
ed. Arthur MacGregor (Oxford: Clarendon Press, 1983), 70-97.

58.R. A. Skelton and John Summerson, A Description of Maps and
Architectural Drawings in the Collection Made by William Cecil, First
Baron Burghley, Now at Hatfield House (Oxford: Roxburghe Club,
1971). In France, the Duke of Sully, Henry IV’s war minister, was
likewise an avid collector of maps of strategic areas and cities; David
Buisseret, “Les ingénieurs du roi au temps de Henri IV,” Bulletin du
Comité des Travaux Historiques et Scientifiques: Section de Géogra-
phie 77 (1964): 13-84, esp. 80, describing him as “obsessed by maps.”

59. Kevin Sharpe, Sir Robert Cotton, 1586—-1631: History and Pol-
itics in Early Modern England (Oxford: Oxford University Press,
1979); Skelton, Maps, 43 (note 15).

60. Pepys’s collection was a “modern” reference collection of maps
and charts accumulated as a result of his public office. The historical
collection of older maps and atlases dates only from the end of the
sixteenth century. He did, however, try to collect all the naval text-
books and atlases he could find in order to compile a historical bib-
liography, and an antiquarian dimension in his collecting has recently
been demonstrated by Sarah Tyacke, The Map of Rome 1625, Paul
Maupin: A Companion to the Facsimile {London: Nottingham Court
Press with Magdalene College, Cambridge, 1982). A short note on
Pepys as collector appears in Robert Latham and William Matthews,
eds., The Diary of Samuel Pepys, 11 vols. (Berkeley: University of
California Press, 1970-83), 10:34-36.

61. Skelton, Maps, 45 (note 15); John Henry Hessels, ed., Abrabami
Ortelii (geographi antverpiensis) et virorum eruditorum ad eun-
dem . . . Epistulae . . . (1524-1628), Ecclesiae Londino-Batavae
archivum, vol. 1 {London: Nederlandsche Hervormde Gemeente,
1887).

62. Dirk de Vries, “Atlases and Maps from the Library of Isaac
Vossius (1618-1689),” International Yearbook of Cartography 21
(1981): 177-93.

63. E. H. Waterbolk, “Viglius of Aytta, Sixteenth Century Map
Collector,” Imago Mundi 29 (1977): 45-48; Antoine De Smet, “Vig-
lius ab Aytta Zuichemus, savant, bibliothécaire et collectionneur de
cartes du XVI® siécle,” in The Map Librarian in the Modern World:
Essays in Honour of Walter W. Ristow, ed. Helen Wallis and Lothar
Zodgner (Munich: K. G. Saur, 1979), 237-50.

64. Numa Broc, La géographie de la Renaissance {1420-1620)
(Paris: Bibliothéque Nationale, 1980), 61-76. For Ptolemy’s defini-
tions of geography and chorography see below, p. 183.

65. The other two were by “tables and divisions™ and by “treatises™:
Nicolas Sanson, Introduction & la géographie (Paris, 1682), 6.

66. In this respect the chart collections of the European maritime
nations, involving both official bodies and the trading companies, were
especially extensive; for just two examples see Avelino Teixeira da
Mota, “Some Notes on the Organization of Hydrographical Services
in Portugal before the Beginning of the Nineteenth Century,” Imago
Mundi 28 (1976): 51-60, and Giinter Schilder, “Organization and
Evolution of the Dutch East India Company’s Hydrographic Office in
the Seventeenth Century,” Imago Mundi 28 (1976): 61-78.
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should be set in the context of the Enlightenment and
the belief it had engendered in accuracy of measurement
as the sine qua non of cartographic progress. While the
trend toward cartographic realism should be neither
oversimplified nor exaggerated,®’ by the eighteenth cen-
tury there was an increasing emphasis in mapping on
original survey, on more precise instruments, especially
at sea, and on more detailed cartographic representation
as an end in itself.®® Moreover, practicing mapmakers
were increasingly distancing themselves from—or were
openly critical of—their predecessors’ maps.®’

Second, maps were closely associated with the his-
tories of discovery, and these, often with a strong na-
tionalistic or imperialistic flavor, had become a historical
genre of their own from the days of Ramusio, Thevet,
Hakluyt, and de Bry onward.” In the age of European
reconnaissance, in the sixteenth and seventeenth cen-
turies, earlier maps were already being used as historical
documents. By the eighteenth century they were widely
employed not only as historical records—to establish
national precedents in discovery, for instance, or rival
territorial claims—but also, at a more academic level,
to begin to sift out the false topographies and imaginary
islands that so abounded in the geographical record.”!

Third, early maps were increasingly coming into cir-
culation, owing largely to an emergent antiquarian in-
terest and a preoccupation with cartographic evidence
for biblical and classical geography. These influences
were important in the development of the study of the
history of maps. Among the humanist scholars who col-
lected maps were, for example, Konrad Peutinger, who
had developed an interest in Roman geography,”? and
Isaac Vossius, who also cultivated the study of classical
geography as well as philosophy. Individual mapmakers
engaged in reconstructions of antiquity, a research in-
terest that would today be defined as historical carto-
graphy.”” D’Anville, for example, who had collected
some nine to ten thousand sheet maps (of which over
five hundred were in manuscript), successfully employed
some of these materials in the systematic study of the
ancient world.”

67. Certainly there is no neat progression toward scientific carto-
graphy, and all that can be said in the mapping of large areas, for
example, is that the less realistic maps, with many instances of regres-
sion, were gradually ousted by more realistic maps. There continued
to be much fusion of older and newer map sources, often leavened
with academic notions or myths, but these were frequently as impor-
tant as “true geography” in influencing human action. See, for ex-
ample, P. J. Marshall and Glyndwr Williams, The Great Map of Man-
kind: British Perceptions of the World in the Age of Enlightenment
(London: J. M. Dent, 1982), esp. 9; Percy G. Adams, Travelers and
Travel Liars, 1660—1800 (Berkeley and Los Angeles: University of
California Press, 1962); and for a different interpretation, also with
implications for maps, John L. Allen, “Lands of Myth, Waters of
Wonder: The Place of the Imagination in the History of Geographical
Exploration,” in Geographies of the Mind: Essays in Historical Geo-
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sophy in Honor of Jobn Kirtland Wright, ed. David Lowenthal and
Martyn J. Bowden (New York: Oxford University Press, 1976), 41—
61.

68. Singer, Short History, 316-21 (note 17), dealing with the “Mea-
surement of the Earth and Cartography”; Margarita Bowen, Empir-
icism and Geographical Thought from Francis Bacon to Alexander
von Humboldt (Cambridge: Cambridge University Press, 1981), on
the development of scientific empiricism in the eighteenth century.

69. The Construction of Maps and Globes (London: T. Horne,
1717), attributed to John Green, on whose critical work as a map
editor see Gerald R. Crone, “John Green: Notes on a Neglected Eigh-
teenth Century Geographer and Cartographer,” Imago Mundi 6
(1949): 85-91. A similarly critical approach to earlier mapping was
adopted by French cartographers, who, besides providing lists of pre-
vious mapmakers, sometimes inveighed against their inaccuracies; see
Abbé Lenglet Dufresnoy, Catalogue des meilleures cartes géogra-
phiques générales et particuliéres (reprinted Amsterdam: Meridian,
19635), a reimpression of Méthode pour étudier la géographie, 3d ed.,
vol. 1, pt. 2 (Paris: Rollin Fils, Debure I’Ainé, 1741-42), where he
makes value judgments about seventeenth-century printed maps such
as those of Blaeu, Jaillot, Sanson, and de Wit; see also Didier Robert
de Vaugondy, Essai sur I'histoire de la géographie (Paris: Antoine
Boudet, 1755), 243. In France particular criticism was leveled at the
working methods of the eighteenth-century “armchair cartographers,”
such as Guillaume Delisle and Jean Baptiste Bourguignon d’Anville,
who combined old and new sources in their maps, while in Germany
Eberhard David Hauber and his disciple Friedrich Anton Biisching
were also advocating a more critical approach to map compilation.
See Ruthardt Oehme, Eberbard David Hauber (1695-1765): Ein
schwibisches Gelebrtenleben (Stuttgart: W. Kohlhammer, 1976).
Hauber also wrote specifically about the history of maps in his Versuch
einer umstindlichen Historie der Land-Charter (Ulm: D. Bartholomii,
1724).

70. Febvre and Martin, Coming of the Book, 280-82 (note 29);
Gerald R. Crone and R. A. Skelton, “English Collections of Voyages
and Travels, 1625-1846,” in Richard Hakluyt and His Successors, 2d
ser., 93 (London: Hakluyt Society, 1946); on Thevet’s maps see Mir-
eille Pastoureau, Les atlas francais, XVI*-XVIF siécles: Répertoire
bibliographique et étude (Paris: Bibliothéque Nationale, 1984), 481~
95.

71. Skelton, Maps, 71 (note 15); Philippe Buache, “Dissertation sur
Iile Antillia,” in Mémoires sur I'Amérique et sur I’ Afrique donnés au
mois d’avril 1752 (n.p., 1752).

72. See above, note 45, for the authorities on Peutinger’s researches
into classical geography. As well as pursuing the antiquarian interests
represented by his unearthing the Peutinger map, Peutinger also ac-
quired in Italy the unfinished copperplate for the Nicholas of Cusa
map of Central Europe and took it to Germany, where he arranged
for Hans Burgkmair to print from it for him.

73. See Preface, note 16, for a definition of the term “historical
cartography” and its misuse.

74. Jean-Baptiste Bourguignon d’Anville, Considérations générales
sur I’étude et les connaissances que demande la composition des ouv-
rages de géographie (Paris: Galeries du Louvre, 1777), 5-12. A de-
scription of d’Anville’s collection is given by Charles Du Bus, “Les
collections d’Anville 2 la Bibliothéque Nationale,” Bulletin du Comité
des Travaux Historiques et Scientifiques: Section de Géographie 41
(1926): 93—145 (see also note 150 below). Among d’Anville’s works
that most reflect his interest in reconstructing the past with maps are
Dissertation sur I'étendue de Pancienne Jérusalem et de son temple,
et sur les mesures hebraiques de longueur (Paris: Prault Fils, 1747);
Traité des mesures itinéraires anciennes et modernes (Paris: Imprimerie
Royale, 1769); and Géographie ancienne abrégée (Paris: A. Delalain,
1782); see also Juliette Taton, ‘“Jean-Baptiste Bourguignon d’Anville,”
in Dictionary of Scientific Biography, 16 vols., ed. Charles Coulston
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It will have been noted that the primary objectives in
many of these approaches to old maps were those of the
historian or historical geographer. This had not, how-
ever, led to a complete neglect of other aspects. The
foundation of some of the other standard approaches to
the study of early maps, which were yet to gather mo-
mentum, can also be traced in the eighteenth century. It
is fair to say that there was a general lack of interest in
the history of cartography as a continuous process; but
against this can be offset the first attempts at a “system-
atic, if naive, summary of cartographic history.””* Es-
pecially marked was the development of a biobiblio-
graphic approach to early maps. This reflects a sense of
responsibility toward the relics of the past as well as the
methods of the encyclopedist. The biobibliographical
approach had already taken root in the Renaissance, so
that by the 1603 edition of Ortelius’s Theatrum orbis
terrarum the number of cartographers listed as con-
structing his maps had risen to 183, some having started
work in the fifteenth century.”® At the end of the sev-
enteenth century, Jean Mabillon was listing mapmakers
among geographers, together with their works, as part
of his recommendations for the contents of a well-or-
dered ecclesiastical library.”” During the eighteenth cen-
tury such lists of earlier cartographic works became both
more numerous and more extensive. In Venice, Vincenzo
Coronelli compiled a “Cronologia de” geografi antichi,
e moderni,” naming ninety-six geographers and map-
makers from Homer to Ponza.”® In France, Didier Rob-
ert de Vaugondy, in a comparative essay on the history
of geography, listed the earlier maps of a number of
European countries.”” In Germany, J. G. Gregorii, who
had noted that early maps had “now grown very rare
and difficult to come by” and that they were “becoming
as desirable as old coins,” also provided a chronological
list of geographers and mapmakers down to his own
time (beginning with Moses, whom he regarded as the
first geographer).®® In England, Richard Gough, whose
explicit aim was “to trace the progress of Map-making
among us,”®" similarly listed both national and regional
mapmakers in his pioneer work British Topography.®

Not all the eighteenth-century writing about early
maps was cast in this biobibliographical mold, and we
also encounter specialist studies of individual works.
These include, above all, Prolemy’s Geography,®® the
mappaemundi,®* and the portolan charts.*® Especially
significant for the future scope of the history of carto-
graphy was the tentative beginning of an extension of
theaters of interest away from the classical world and
the European nations during the Renaissance to encom-
pass maps from the Asian cultures®® and, in the travel
literature of the period, to include reports of the mapping
skills of nonliterate peoples as they were first encoun-
tered by Europeans.®” These signs of a historical con-
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sciousness relating to the maps of earlier periods and
non-European civilizations should not be overemphas-
ized. The eighteenth-century view of the cartographic
past not only was strongly Eurocentric—regarding other
cultures as inferior—but also was colored by the con-
temporary appetite for greater precision in mapping.
Even during the Renaissance, geographers such as Hak-
luyt had become aware of the “olde imperfectly com-

Gillispie (New York: Charles Scribner’s Sons, 1970-8§0), 1:175-76.

75. Skelton, Maps, 70-71 (note 15).

76. Leo Bagrow, A. Ortelii catalogus cartographorum (Gotha: Jus-
tus Perthes, 1928), reprinted in Acta Cartographica 27 (1981): 65~
357.

77. Jean Mabillon, Traité des études monastiques (Paris: Charles
Robustel, 1691), 463-66.

78. Vincenzo Coronelli, Cronologia universale (Venice, 1707), 522~
24; this was designed as an introduction to his projected Biblioteca
universale of 45 volumes, of which only vols. 1-7 seem to have been
published (Venice: Antonio Tivani, 1701-5).

79. Robert de Vaugondy, Essai, chap. 5 (note 69), considers Ger-
man, English, Dutch, Flemish, Spanish, Italian, Swedish, Russian, and
French maps.

80. Johann Gottfried Gregorii, Curieuse Gedancken von den vor-
nebmsten und accuratesten alt- und neuen Land-Charten (Frankfort
and Leipzig: H. P. Ritscheln, 1713), 120, author’s translation.

81. Quoted by Gwyn Walters, “Richard Gough’s Map Collecting
for the British Topography 1780,” Map Collector 2 (1978): 26-29,
quotation on 27, from Gough’s correspondence with the Reverend
Michael Tyson, a Cambridge antiquary.

82. Gough, British Topography (note 47); a preliminary essay by
Gough, also listing maps, was published as Anecdotes of British Topo-
graphy . . . (London: W. Richardson and S. Clark, 1768).

83. Georg Martin Raidel, Commentatio critico-literaria de Claudii
Ptolemaei Geographia, eiusque codicibus tam manuscriptis quam typis
expressis (Nuremberg: Typis et sumptibus haeredum Felseckeriano-
rum, 1737); Jean Nicholas Buache, Mémoire sur la Géographie de
Ptolémée et particulierement sur la description de Uintérieur de UAf-
rique (Paris: Imprimerie Royale, 1789), esp. 119, where he complains
that Ptolemy’s works, although known for sixteen hundred years, were
badly understood.

84. Gough, British Topography, 1:60-86 (note 47), dealing with
medieval maps relating to Britain.

85. Girolamo Francesco Zanetti, Dell’origine di alcune arti prin-
cipali appresso i Veneziani, 2 vols. (Venice: Stefano Orlandini, 1758),
46—48.

86. This interest arose earlier with Chinese cartography than with
maps from the Muslim world. Although parts of al-Idrist’s text were
printed in Arabic and also translated during the Renaissance, the car-
tographic component in Arab geography was long neglected by Eu-
ropeans; for the general background to this see Marshall and Williams
Great Map of Mankind, chap. 1 (note 67). Joachim Lelewel, Géogra-
phie du Moyen Age, 4 vols. and epilogue (Brussels: Pilliet, 1852-57;
reprinted, Amsterdam: Meridian, 1966), was the first European
scholar to look at Arab cartography in detail; but he was more in-
terested in reconstructing maps from Arab tables of latitude and long-
itude than in the Arabs’ own cartographic efforts. See also volume 2
of the present History on traditional Asian societies.

87. For example, Jonathan Carver, Travels through the Interior
Parts of North-America in the Years 1766, 1767, and 1768 (London,
1778), 252—53; Awnsham Churchill and John Churchill, A Collection
of Voyages and Travels, 6 vols. (London: J. Walthoe, 1732}, 6:165,
cite Colonel Henry Norwood who in 1649-50 watched a map being
drawn in sand in Virginia.
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posed” maps (which he contrasted with “the new lately
reformed Mappes, Globes, Spheares”).®® By the eigh-
teenth century Richard Gough could write even more
dismissively of the medieval maps he had studied as
belonging to “the barbarous Monkish system of Geo-
graphy,” while Samuel Johnson collected “the maps
drawn in the rude and barbarous times . . . to know the
errors of the ancient geographers.”®” By now, too, com-
mentators were starting to look forward to perfection
in a science of mapping,”® even though this only rein-
forced a view of the maps of the past as lower on the
ladder of progress. Given such attitudes, by 1800 it was
still true (as Skelton has written of the seventeenth cen-
tury) that maps were seldom contemplated and analyzed
as artifacts, that little notice was taken of the methods
by which they were constructed and drawn, and that the
“study of cartographic expression and form as a mode
of communication had not yet begun.””! Indeed, in
terms of these particular concepts, now taken for
granted, the history of cartography had yet to be born
as a subject we would recognize today.

THE HisTORY OF CARTOGRAPHY AS
HANDMAIDEN: TRADITIONAL THEMES FROM
THE NINETEENTH CENTURY

The nineteenth century was marked by a sharp inten-
sification of interest in the study of early maps as an
area of inquiry distinct from contemporary cartography.
As for the history of science in general, it can be regarded
as a major formative period. A number of yardsticks
can be used to measure this development, including the
volume of periodical and monographic literature, the
tendency to issue facsimiles of early maps, and the num-
ber of scholars active in the field. This interest was to
continue with an unbroken intellectual lineage into the
present century. Its principal driving force, especially
after 1850, was the rise and institutionalization of geo-
graphy,”? together with the growth of specialist map
libraries at a national level and—in Europe and North
America especially—the development of a distinctive an-
tiquarian map trade. It will also be suggested that these
influences combined to give the study of early maps—
and the very tentatively emerging field of the history of
cartography—certain biases in aim and method of in-
quiry that differentiate it sharply from those of the pres-
ent History of Cartography. In particular, the history of
cartography was not studied then as an independent
subject but remained primarily a handmaiden to the
history of geography defined as the history of geograph-
ical discovery and exploration. However, when viewed
in the proper context, these aims and methods are seen
to be an essential part of the scholarly legacy of the
subject, and a review clarifies the nature of the territory
covered here.
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EARLY VIEWS ON THE DEVELOPMENT OF THE SUBJECT

By the mid-nineteenth century there were a few scholars
who would have considered themselves historians of car-
tography, and their attitudes to the development of their
subject in their own time are revealing. For instance,
Manuel Francisco de Barros e Sousa, Viscount of San-
tarém, the Portuguese scholar-author of the influential
facsimile A#las of early maps first published in 1841—
also credited with coining, in 1839, the word “carto-
graphy” for the study of early maps”>—was being un-

88. Richard Hakluyt, The Principall Navigations Voiages and Dis-
coveries of the English Nation, a photolithographic facsimile (origi-
nally imprinted in London, 1589) with an introduction by David Beers
Quinn and R. A. Skelton and with a new index by Alison Quinn
(Cambridge: For the Hakluyt Society and the Peabody Museum of
Salem at the University Press, 1965), 2.

89. Walters, “Richard Gough,” 27 {note 81); Samuel Johnson, Ram-
bler 82, Sat., 29 Dec. 1750. See below, chapter 2 for evidence of the
persistence of those attitudes. For the similarly expressed view of a
French writer of the same period, the Abbé Lebeuf, see chapter 18
below, “Medieval Mappaemundi,” n. 17.

90. Juan Andrés, Dell’origine, progressi e stato attuale d’ogni let-
teratura di Giovanni Andrés, new ed., 8 vols. {Pisa: Presso Niccolo
Capurro, 1829-30), vol. 3, pt. 1, 161. On Andrés see Dizionario
biografico degli italiani (Rome: Istituto della Enciclopedia Italiana,
1960-), 3:155-57.

91. Skelton, Maps, 70 (note 15).

92. Horacio Capel, “Institutionalization of Geography and Strate-
gies of Change,” in Geography, Ideology and Social Concern, ed. D.
R. Stoddart (Oxford: Basil Blackwell; Totowa, N.J.: Barnes and No-
ble, 1981), 37-69.

93. The word was soon applied to cartography in general in the
senses we use it today and was to appear in many European languages
by the second half of the nineteenth century. The fullest account of
Santarém’s career and contribution to the history of cartography is
Armando Cortesdo, History of Portuguese Cartography, 2 vols.
(Coimbra: Junta de Investigagoes do Ultramar-Lisboa, 1969~71), 1:7—
26; editions of Santarém’s Atlas composé de cartes des XIV¢, XV*,
XV, et XVII siécles are described in 1:15-22. The circumstances of
Santarém’s coining “cartography” in a letter to the Luso-Brazilian
historian Francisco Adolfo de Varnhagen in 1839—but with Santarém’s
Essai sur I'histoire de la cosmographie et de la cartographie pendant
le Moyen-Age et sur les progres de la géographie aprés les grandes
découvertes du X V¢ siecle, 3 vols. (Paris: Maulde et Renou, 1849-52)
being the first major work to bring the word into its title—are also
discussed by Cortesdo, History of Portuguese Cartography, 1:4-5
(above). It is tempting to find earlier examples. See the Matteo Pagano
view of Venice of ca. 1565, described by Juergen Schulz, “The Printed
Plans and Panoramic Views of Venice (1486—1797),” Saggi ¢ Memorie
di Storia dell’Arte 7 (1970): 52, where the word “Cortografia” appears
on the map. This is no doubt a misprint for corografia {(chorography),
although it was mistranscribed as “Cartografia” in Giandomenico
Romanelli and Susanna Biadene, Venezia piante e vedute: Catalogo
del fondo cartografico a stampa (Venice: Museo Correr, 1982), §.
Another example concerns a gilded brass surveying instrument of 1557
now in the Museum of History of Science in Florence. This was re-
ported to include the word “Cartographia” in its engraved inscription
as described by Cornelis Koeman in “Hoe oud is het woord karto-
grafie?”” Geografisch Tijdschrift 8 (1974): 230--31. It is now clear,
however, that the word does not exist on the instrument: Helen Wallis,
“Cartographic Innovation: An Historical Perspective,” in Canadian
Institute of Surveying Centennial Convention Proceedings, 2 vols. (Ot-
tawa: Canadian Institute of Surveying, 1982), 2:50~63.
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usually precise when he commented that his subject was
“quite new—the study of ancient maps is hardly a little
over sixty years old.””* Some of the evidence he pre-
sented does not, as reviewed here, bear him out; but
what is of interest is that he was placing the beginning
of the subject at the end of the eighteenth century. He
observed that it was only after Zurla and Andrés that
some scholars began to be interested in the study of
medieval maps in a more general manner.”® In relation
to his own special interest in medieval cartography, he
listed those authors who had managed to contribute to
the historical aspects of geography without mentioning
the Middle Ages at all (or who had skipped over the
period in two or three pages). Certainly, by the time
Santarém was writing there had been an upsurge of in-
terest in the study of early maps as historical documents,
and it had been accompanied by an understandable and
increasing tendency for some individuals among those
most closely involved to consider themselves the true
founders of the new subject. Signs of this attitude may
be detected in the public debate between Santarém and
Jomard. Edme-Frangois Jomard was by then established
as head of the map room that had been created in the
Bibliothéque Royale in Parisin 1828. The debate focused
on the two men’s competing claims to have been the
first to conceive the idea of publishing an atlas of me-
dieval maps in facsimile,”® but it was echoed by scholars
working in North America who also saw themselves as
the first of a new breed of map historians. So Charles P.
Daly asserted in 1879 that there was little “specifically
devoted to such an inquiry” as the history of carto-
graphy.®” So too J. G. Kohl, the German scholar, claimed
in his Smithsonian lecture two years later that “the his-
tory of geographical maps has scarcely ever been thought
of” and that as a “branch of geographical research” it
had remained “a perfect blank” until his own day.”
While it is understandable that in their more enthusiastic
moments such scholars were perhaps apt to exaggerate
the significance of their own efforts, it is also clear that
they had started to develop a sense of destiny and pur-
pose for the study of early maps. This awakening is
nowhere better expressed than in the words of Jomard
when he wrote that among his tasks was “that of pro-
voking a more complete search {for] all the as yet un-
known geographical monuments . . . to make them rise
from the dust and come out from the oblivion in which
they are buried.””’

Twentieth-century historians of cartography have so
far done little, except perhaps at a national level,'® to
assess this crucial period in the development of their
subject. Only two, Armando Cortesdo and R. A. Skelton,
even attempted a general historiographic treatment.
Both laid much stress on the seminal contributions of a
number of leading scholars and on the landmarks in
publication thus created. Both singled out atlases of
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facsimiles of early maps that they saw as holding a
preeminent place in the literature of the subject from the
mid-nineteenth century onward. The main emphasis of
Cortesdo’s approach was biobibliographic. For him,
writing in the 1960s, the systematic study of the history
of cartography had started about a century earlier, and
its subsequent development was best explained by the
contributions of a procession of leading scholars. Thus
he listed over ninety individuals in his chapter “Carto-
graphy and Its Historians,” although he admitted that
even so he had “not mentioned all who have, directly
or indirectly, contributed to the advancement of this
important and enthralling branch of the history of sci-
ence.”'?! Valuable as they are, though, Cortesio’s bio-

94. Manuel Francisco de Barros e Sousa, Viscount of Santarém,
“Notice sur plusieurs monuments géographiques inédits du Moyen
Age et du XVI° siécle qui se trouvent dans quelques bibliothéques de
IItalie, accompagné de notes critiques,” Bulletin de la Société de Géo-
graphie, 3d ser., 7 (1847): 289-317, quotation on 289, author’s trans-
lation. The article is reprinted in Acta Cartographica 14 (1972): 318~
46.

95. Viscount of Santarém, Essai, 1:XLIV (note 93), designed to
serve as an introduction to his Atlas. On Placido Maria Zurla, see
Cortesio, History of Portuguese Cartography, 1:36 (note 93); on
Andrés see note 90 above.

96. Jomard’s atlas, Les monuments de la géographie; ou, Recueil
d’anciennes cartes européennes et orientales (Paris: Duprat), appeared
serially from 1842 to 1862, the first issue being a facsimile of the
Hereford map in six colored plates. Although Cortesdo, History of
Portuguese Cartography, 1:29-32 (note 93), tends to take a patriotic
Portuguese line, regarding Santarém as “‘the creator of the systematic
history of cartography” (1:23), he does give the fullest account of the
affair. The issue is probably worth reexamination as a chapter in the
intellectual development of the history of cartography. Taking the
evidence presented by Cortesao, together with that from various writ-
ings by Santarém and Jomard, it seems unlikely that by the 1830s the
idea of a facsimile atlas of early maps was the private property of any
one scholar. Besides Jomard and Santarém, other scholars such as
Marie Armand Pascal d’Avezac-Macaya and Joachim Lelewel were
engaged in similar projects. For a reference to d’Avezac’s scheme,
undertaken with Thomas Wright, an Englishman, but dropped in favor
of Jomard, see Edme-Frangois Jomard, Sur la publication des Mon-
uments de la géographie (Paris, 1847), 6; on Lelewel see Marian Hen-
ryk Serejski, Joachim Lelewel, 1786—1861: Sa vie et son oeuvre (War-
saw: Zaktad Narodowy imienia Ossolifiskich, 1961); also Zbigniew
Rzepa, “Joachim Lelewel, 1786-1861,” Geographers: Biobiblio-
graphical Studies 4 (1980): 103-12.

97. Charles P. Daly, “On the Early History of Cartography; or,
What We Know of Maps and Map-Making, before the Time of Mer-
cator,” Annual Address, Bulletin of the American Geographical So-
ciety 11 (1879): 140, quotation on 1.

98. Johann Georg Kohl, “Substance of a Lecture Delivered at the
Smithsonian Institution on a Collection of the Charts and Maps of
America,” Annual Report of the Board of Regents of the Smithsonian
Institution . . . 1856, (1857), 93—146, quotation on 95.

99. Edme-Francois Jomard (posthumously published by M. E. Cor-
tambert), Introduction a latlas des Monuments de la géographie
(Paris: Arthus Bertrand, 1879), 6, author’s translation.

100. See below, p. 37.

101. Cortesdo, History of Portuguese Cartography, 1:1-70, quo-
tation on 69 (note 93).
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graphies should be regarded as merely the raw material
for future study of the intellectual development of the
history of cartography. They stop short of the potential
insights of modern prosopography in failing to go on to
reveal the wider processes at work behind the contri-
butions of individuals, which remain as unconnected
episodes in the history of the study of early maps.'%*

In his discussion of the historical study of early maps
in the nineteenth century, R. A. Skelton drew heavily on
the material quarried by Cortesdo. Like Cortesdo, Skel-
ton laid stress on the scholarly achievements of the in-
dividual pioneers of the subject—notably Jomard, San-
tarém, Lelewel, Kohl, Nordenskiéld—and in particular
on the contribution made through their facsimile atlases.
In Skelton’s view these atlases had continued, down to
his own day, to enable scholars to formulate “the central
problems in the comparative study and use of early maps
as historical documents.””!?® On the other hand, Skelton
recognized that the study of early maps did not develop
in an institutional vacuum, and he drew attention to the
way the emergence of geography as an independent disci-
pline, and in particular its “newly formed societies . . .
hungry for work,”'** provided the essential framework
for a rapid expansion of interest in the history of car-
tography during the nineteenth century. Notwithstand-
ing the major influence exerted by geography on the
practice of the history of cartography, not least in rein-
forcing the tendency to equate it with a study of geo-
graphical maps, its significance has been overlooked else-
where. A more explicit argument for its role is therefore
offered below.

THE RISE OF GEOGRAPHY

The anatomy of the growth of geography in the nine-
teenth century—as a subject in the universities and with
a growing professional community—has been traced in
several recent studies,'” but for the history of carto-
graphy perhaps the most important single facet of that
growth was the foundation of national geographical so-
cieties. Beginning with the Société de Géographie de
Paris (1821), followed by the Gesellschaft fiir Erdkunde
zu Berlin (1828) and the Royal Geographical Society of
London (1830), new societies were established not only
in Europe but also in the New World. By 1885, it has
been estimated, the world had ninety-four geographical
societies with over forty-eight thousand members.'%
Most of these societies published journals, and through
their extensive collections of topographic maps and at-
lases, as well as by serving as outlets for publication,
they provided opportunities for research into early car-
tography. Of course, neither these societies nor their
journals regarded the history of cartography as a major
preoccupation, nor indeed did the journals hold a mo-
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nopoly on such writings.'®” Yet even though they failed
in general to initiate directly studies in the history of
cartography, it is noticeable that in many countries it
was the members of these societies who, for whatever
reasons, were the most active in studying early maps and
that a large proportion of the relevant literature from
the nineteenth century is to be found in periodicals spon-
sored by the national and regional geographical soci-
eties.'%® Moreover, just as geography was studied within
national and regional frameworks, so too was the history
of cartography. Maps were key documents in both a
practical and an ideological sense in shaping European
nationalism and imperialism, and it is of interest that
Santarém’s facsimile Atlas had its origin in the use of
old maps in a sovereignty dispute between Portugal and
France over Casamance in Senegal. Even today, related
aspects of the politics of knowledge are manifest in writ-
ings on the history of cartography, as, for example, in
the case of the hotly disputed primacy between the na-
tions of southern Europe in the development of the por-
tolan chart.'®

Later in the nineteenth century the history of carto-
graphy was also to be caught up by international co-
operation, designed to promote thestudy ofacademicgeo-
graphy, growing out of these national institutions and

102. Lewis Pyenson, *“ “Who the Guys Were’: Prosopography in the
History of Science,” History of Science 15 (1977): 155-88, has some
pointers for directions in the history of cartography.

103. Skelton, Maps, 82 (note 15).

104. Skelton, Maps, 74 (note 15).

10S. Capel, “Institutionalization” (note 92}); also Robert E. Dick-
inson, The Makers of Modern Geography (New York: Frederick A.
Praeger, 1969), 267-68.

106. H. Wichmann, “Geographische Gesellschaften, Zeitschriften,
Kongresse und Ausstellungen,” Geographisches Jabrbuch 10 (1884):
651-74, esp. 654.

107. In the Netherlands, for example, after 1850 many contributions
to the history of cartography were published in the periodicals of the
learned literary societies (personal communication from Cornelis Koe-
man).

108. On the early role of the Société de Géographie in this respect,
see Alfred Fierro, La Société de Géographie, 1821-1946 (Geneva:
Librairie Droz, 1983), 4-18.

109. On Santarém see Skelton, Maps, 77 (note 15); on portolan
charts see chapter 19 of this volume, “Portolan Charts from the Late
Thirteenth Century to 1500”; Cortesdo, History of Portuguese Car-
tography, 1:59 (note 93), for example, says that Italian historians of
the discoveries and of cartography write “with a more or less bitter
and spiteful bias against the Portuguese,” and, similarly, Samuel E.
Morison, Portuguese Voyages to America in the Fifteenth Century
(Cambridge: Harvard University Press, 1940), represented a violently
anti-Portuguese attitude. Something of the flavor of this debate is given
by Heinrich Winter, “Catalan Portolan Maps and Their Place in the
Total View of Cartographic Development,” Imago Mundi 11 (1954):
1-12. Indeed, disagreement is particularly rife among such historians
in the discussion of early maps, and it has often been expressed in
bitter personal as well as nationalistic forms. As serious study has
become more professionalized, however, argument, though still lively,
is conducted less acrimoniously.
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the territorial and commercial ambitions they supported.
It was perhaps coincidence that the first International
Geographical Congress, in Belgium in 1871, called for
specialists interested in la science de la terre and in les
sciences cosmographiques, had decided to honor the
mapmakers Mercator and Ortelius by erecting statues
in the towns of their birth. But early maps were exhibited
at the Antwerp meeting, and the questions de géographie
historique scheduled to be discussed by the Comité
d’Honneur included a number relating to the history of
cartography.''® At subsequent congresses during the
nineteenth century, however, very few papers were given
on the history of cartography,''! and abundant interest
in the subject within the organization, noted by Skelton,
was primarily a feature of the first half of the twentieth
century.''* Even then, in the period from the congress
of 1904 to that of 1972, historical subjects represented
only some 14 percent of all the recorded cartographic
papers and of course a relatively insignificant proportion
of all geographical papers presented at the congresses.'"?

THE GROWTH OF MAP LIBRARIES

Another major source of institutional support for the
history of cartography in the nineteenth and early twen-
tieth centuries was to develop within the newly estab-
lished map libraries, especially those of the national li-
braries. Before about 1790, there had been a slow
growth of map collecting by individuals, as already
noted, but after this date the expansion and institution-
alization of this activity parallel the rise of geography
itself.""* Again it has to be stressed that these libraries
were not set up primarily to meet the needs of the history
of cartography. On the contrary, their objectives varied
widely, ranging from a need to house national map col-
lections, as in the case of the Bibliothéque Nationale,
the British Museum, and the Library of Congress,
through the often complementary activities of the var-
ious geographical societies in collecting maps, to the
establishment of map rooms in public and university
libraries or in specialist government departments, not
least those concerned with military and naval matters
or with administration of overseas empires. While al-
lowing for the wider functions of these map libraries, it
can also be accepted that they played a crucial role in
the development of the history of cartography by acting
as repositories for antiquarian charts and maps and by
arranging for their cataloging and exhibition. Moreover,
they were especially important in helping to cultivate a
new attitude toward the preservation and comparative
study of early maps. The writings of Jomard, as he
sought to justify the role of the collection géographique
spéciale established within the Bibliothéque Royale in
1828, strongly reflect this philosophic underpinning.'"’
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In 1839, for example, he noted that “the comparative
study and attentive examination of geographical maps”
had “served more than once to resolve political, diplo-
matic, or historical questions, such as illuminating legal
disputes.” He insisted that it was not “enough to possess
the newest maps”; a map library, he continued, should
not “banish . . . the first products of the printing press,”
for it was “only by comparing the successive product of
a science that history can be written, and it is sometimes
in the oldest that the solution to a difficulty is found.””'*®
True to this principle, Jomard tells us that it was

especially toward the search for the oldest medieval
maps, those venerable monuments of primitive geo-
graphy, that I directed my efforts. In 1828 nobody
dreamed of gathering those precious remains and of
reuniting them in a national collection. Since, all has
been very much changed; these objects are avidly
hunted for everywhere; they are gathered up for the
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mographiques et Commerciales, 2 vols. (Antwerp: L. Gerrits and Guil.
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Internationale, Comptes rendus du Congres International de Géogra-
phie, Paris 1931 3 (1934): 638—42; Edmond Pognon, “Les collections
du Département des Cartes et Plans de la Bibliothéque Nationale de
Paris,” in Map Librarian, 195-204 (note 63); and Monique Pelletier,
“Jomard et le Département des Cartes et Plans,” Bulletin de la Bib-
liothéque Nationale 4 (1979): 18-27.
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enrichment of public depositories from which they
cannot again come out, and they are becoming an
extreme rarity.'!’

It was with aims such as this, the pursuit of “the
linking of the history of science and its graphic prod-
ucts,”'® while simultaneously helping to ensure that
maps were “raised to the dignity of historical docu-
ments,”'" that the larger map libraries became crucial
institutions for the study of the history of cartography.
And it is also clear from the history of other libraries,
besides the Département des Cartes et Plans, that some
of these collections became more than just repositories
for antiquarian maps and plans. Rather, as with the
Department of Maps and Charts established in the Brit-
ish Museum in 1867"2° or the Hall of Maps and Charts
(later called the Geography and Map Division) founded
in the Library of Congress in 1897,"2! they started to
function as national and even international clearing-
houses for new findings in the history of cartography.
Their curators were encouraged to engage in scholar-
ship, and in this way and a number of other ways they
have continued to play a central part in the development
of the subject.

PRIVATE COLLECTORS AND THE ANTIQUARIAN MAP
TRADE

In addition to the institutional infrastructure for the
study of early maps provided through the growth of
geography and through the emergence of map libraries,
private collectors and the antiquarian trade together
contributed a distinctive patina to research and writing
in the history of cartography. Their influence was nar-
rowing, akin to the role of connoisseurship in traditional
art history. It has tended to favor the study of collectible
printed maps and perhaps to encourage an excessive
delectation of decorative maps as objets d’art. In practice
this usually meant European printed maps of the period
from the late fifteenth century to the end of the eigh-
teenth, although in the nineteenth century in particular
collectors and scholars joined in concentrating their in-
terests upon the flowering of European cartography dur-
ing the Renaissance.

The specific legacy of wealthy private collectors to the
study of the history of cartography was especially felt
in western Europe and North America. It has already
been highlighted by Skelton, who discerned three main
areas of influence.'®? First, the main fruit of some col-
lecting has been the concentration, to the benefit of later
generations of scholars, of the major resources of early
maps in the so-called treasure house libraries. For ex-
ample, for North America attention has recently been
drawn to those nineteenth-century collectors, such as
John Carter Brown, James Lenox, and Edward E. Ayer,
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who specialized in collecting early maps of particular
regions or topics even though they did not themselves
engage in research.'?® Second—and more directly linked
to the intellectual development of the subject—is the
group Skelton defined as the scholar-collectors, includ-
ing J. T. Bodel Nijenhuis and Abraham van Stolk, both
from the Netherlands, General von Hauslab in Austria,
and the explorer Nordenskiold in Sweden,'* whose map
collections were the raw materials of their writings on
the history of cartography. Third, there were the scholar-
dealers, for whom the archetype could have been Fred-
erik Muller, the Netherlands collector, publisher, and
bibliographer of early maps and atlases. Cornelis Koe-
man has described Muller as ‘“‘the innovator and pro-
pagandist par excellence of the scientific management of
antiquarian bookselling in general and the first promoter
of cartography as an historical source in particular,””'?
and it was Muller who laid the foundations for the his-
tory of Dutch cartography that was later written by
others. Yet though a leader, Muller was by no means
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an isolated figure. As the correspondence over the foun-
dation of Nordenski6ld’s collection has revealed, by the
late-nineteenth century a complex network of European
dealers in early maps was coming into being, including,
among others, Muller in Amsterdam, Lissa in Berlin,
Kellings in Stockholm, Quaritch and Stevens in London,
Perrella in Naples, and Olschki in Venice and Verona.'*¢
While the caution caveat emptor may sometimes have
to be applied to their work, it is also true that such men
helped to raise the standard of bibliographical descrip-
tion of maps, as in the succession of notable catalogs by
Muller and his successor Anton Mensing (after 1902
assisted by F. C. Wieder), and through their own schol-
arly works, as in the case of the study by Henry N.
Stevens of the printed editions of Ptolemy’s Geo-

graphy.'*’

TRADITIONAL PATTERNS OF CARTOGRAPHIC HISTORY

The three influences on the history of cartography just
outlined—the institutionalization of geography, the
growth of specialist map libraries, and the interplay of
scholarly collecting with an expanding antiquarian mar-
ket for early maps—together determined the nature of
most writings on the history of cartography to the middle
of the present century. On the face of it, many of the
substantive themes and distinctive topics that still head
the history of cartography agenda today—and which
will feature prominently in these volumes—were present
in the literature of the century and a half after 1800.
Such themes include, as R. A. Skelton has suggested,
medieval cartography and its Roman origins, mathe-
matical cartography and the history of map projections,
the expansion of original topographical surveys, chang-
ing navigation techniques and their effects on the design
of sea charts, the development of cartographic repre-
sentation, the growth of the map trade, and the appli-
cation of printing techniques to cartography.'?® Without
qualification, however, such a list is misleading and ex-
aggerates the maturity of the subject in the nineteenth
century. Some of the topics—the history of map printing,
to take a single example—were hardly studied system-
atically.'*” Moreover, in perhaps the majority of cases,
the maps themselves—considered as independent arti-
facts and images—were still subservient to the pragmatic
aims of the institutional or collecting context, so that it
is difficult to acknowledge a history of cartography that
possessed a sense of scholarly identity at this stage.
The relationship between the history of cartography
and the development of geography from the early nine-
teenth century onward illustrates how interest in early
maps was subordinated to problems external to the map
itself. In part this was related to the fact that, in the first
half of the nineteenth century, geography itself tended
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to be regarded not as a subject in its own right, but as
an adjunct to history."*° Geography provided the nec-
essary background for understanding historical events,
especially those of classical history. It is not surprising
that early maps should have been viewed primarily as
historical documents, to be used in reconstructing the
geographies of the past, whether of the ancient world,
the biblical lands, or the age of the great discoveries
when the foundations were laid for the overseas empires
of the nineteenth century.

Accepting such an interpretation of the primary mo-
tivation for the study of early maps in the nineteenth
and early twentieth century means that much of the
writing loosely described as belonging to the history of
cartography can also be allocated to other branches of
knowledge. In particular, some of the so-called land-
marks in the subject could equally well be seen as be-
longing to the historiography of geographical discoveries
or to cognate parts of other historical specialisms. Note
that Alexander von Humbold¢’s interest in the first maps
of the New World was very largely connected with his
study of the discovery and exploration of the Ameri-
cas,”! and Santarém was preoccupied with the “im-
mense utility”” of ancient maps for the history of geo-
graphy and the history of discoveries'*? and (with a
touch of chauvinism) the establishment of “the priority
of the Portuguese discoveries in western Africa, and the
services this nation rendered to geographical sci-
ences.”*? The example of Santarém also serves to make
the point that the atlases of map facsimiles'** which, it
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géographie du nouveau continent et des progrés de I'astronomie nau-
tique au XV° et X VI siécles, 5 vols. (Paris: Gide, 1836-39).
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133. Viscount of Santarém, ‘“Notice,” 290 (note 94), author’s trans-
lation.

134. A distinction has to be drawn between the prephotographic
“facsimile” atlases, which were fresh engravings of hand-drawn copies
imitating the originals (and which may contain erroneous graphic and
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is usually assumed, represent the commanding heights
of the history of cartography in the nineteenth century
and beyond were in fact often designed as much to make
early maps accessible for underpinning the history of
geographical discovery as to promote the study of these
maps as independent historical objects. Such interests
are made absolutely plain by Jomard, whose explicit
motives in compiling L’atlas des monuments de la géo-
graphie were “to illuminate successive eras with the
progress of science and the principal discoveries.”'*
Similarly, the atlas accompanying Lelewel’s Géographie
du Moyen Age assigns early maps to their place within
the history of geography, a relationship that is reinforced
by the wider context of his other historical works.'*®
Toward the end of the nineteenth century, the same
objective in the study of early maps is reflected in Nor-
denskiold’s preface to his Facsimile-Atlas to the Early
History of Cartography, where he observes that “the era
of the great geographical discoveries can hardly be fully
intelligible without a comparative study of the maps
which were then accessible.”!?” Here too, as in his later
Periplus, concentrating on “the early history of charts
and sailing-directions,”"** Nordenski6ld was esteeming
that cartographic history was being written to provide
the technical analyses necessary for the student of dis-
covery and exploration.

Although twentieth-century historians of discovery,
with notable exceptions, have failed to exploit early
maps to the same degree as these pioneers,'*” links be-
tween the historical study of cartography and of dis-
covery have remained firmly intact. As late as the 1960s,
Cortesdo was writing of the difficulty of disentangling
the vast bibliographies relating to the histories of dis-
covery, navigation, nautical science, and cartography.'*°
It is true that by this date the range of technical studies
in the history of cartography was increasing, in an at-
tempt to match some of the new applications of early
maps as sources in other historical specialisms. It is also
true that an increasing number of articles and mono-
graphs no longer made such direct reference to the his-
torical applications of the maps being studied. Yet lurk-
ing in the epistemology of many historians of
cartography there was always still the feeling that their
primary duty was to make accessible—and to interpret—
the cartographic documents required by scholars in
other fields.

First properly formulated by Jomard and Santarém,
this approach found enduring expression in the contin-
uing interest in the publication of facsimile atlases in the
twentieth century. This was one of the objectives em-
braced by the International Geographical Union. Com-
missions for the reproduction of early maps were ap-
pointed in 1908 and in 1913; but though this project
was continued by the Cambridge Congress of 1928, the
members seem to have done more talking than publish-
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ing, and by 1938, as Leo Bagrow noted in a report on
that year’s congress, the various proposals for the re-
cording and study of old maps “had not yet materi-
alised.”'*! At a national level in many countries, and
reaping the technical benefits of modern methods of map
reproduction such as collotype and offset lithography
using fine screens,'** scholars were more successful in
bringing to fruition schemes for the reproduction of early
maps relating to their own countries. There was a very
real continuity between the pioneer atlases of Jomard,
Santarém, and Nordenskiold and the succeeding gen-
eration of Monumenta cartographica (to give them their
generic title) that were organized on national and re-
gional lines or in relation to particular collections,'*
perhaps culminating with the Monumenta cartographica
Africae et Aegypti edited by F. C. Wieder for Prince
Youssouf Kamal of Egypt.'** Like their predecessors,
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the “‘systematic plan and elaborate commentaries™ of
the later facsimile atlases gave them “the character of
monographs or histories.”'* Yet despite the value of
the scholarly commentaries that accompanied them
(epitomizing the geographical contribution to the study
of early maps), these atlases have today declined in rel-
ative importance within the subject as a whole. With the
development of new ideas about the history of carto-
graphy, taking it beyond the study of maps primarily as
historical documents, their influence and significance
will continue to decline so that they may even come to
be regarded as dinosaurs whose time-absorbing nature
(and the finance needed to present them in all their glory)
is a thing of the past. The extinction of the commission
of the International Geographical Union concerned with
early maps at the 1964 congress was a partial reflection,
among the wider geographical community, of this
changing intellectual landscape.’® In the event, the
abandonment of the history of cartography by the In-
ternational Geographical Union has done nothing to
check the flood of facsimile publications of early maps.
Indeed, they have become so numerous that they now
have their own bibliography,'*” have attracted a grow-
ing secondary literature, and continue unabated to at-
tract some of the more ambitious publishing ventures
within the history of cartography as a whole.

The specialist map libraries have also made their mark
on the literature of the history of cartography. If the
geographical societies from the nineteenth century on-
ward did much to consolidate an approach to early maps
as records of discovery, simultaneously initiating the fac-
simile tradition, then it can equally well be said that the
principal legacy to the history of cartography of the great
research libraries—apart from the opportunities they of-
fered for research—has been the bibliographical one.
The output of bibliographical works relating to early
maps is truly substantial.’*® They reflect the diversity
both of maps and of the types of libraries where they
are conserved. It has been suggested that these biblio-
graphies may be divided into two categories: the lists
institutions produce describing their own holdings, and
cartobibliographies—lists that offer a more exhaustive
analysis and description of the variant forms of each
map as a means of illuminating its printing history or
the interrelationships of manuscript copies.

As already noted, the history of the cataloging of early
maps, so vital an adjunct to historians of cartography,
can be traced back to primitive listings of maps under-
taken in the seventeenth and eighteenth centuries. How-
ever, detailed cataloging was to be given particular im-
petus by the emergence of the independent map libraries
during the nineteenth century. For example, in France
in the 1820s, a manuscript Catalogue géographique rai-
sonné had been compiled of d’Anville’s massive collec-
tion, which was by then in the Département des Affaires
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Etrangeres,® and Jomard is said to have proposed the
publication of a catalogue raisonné of the geographical
collections of the Bibliotheque Royale before 1839.°1
Such ambitious projects did not, however, rapidly come
to fruition. Of the national map collections on the eve
of World War 1, only the British Museum had issued a
complete catalog of its holdings,** although the Library
of Congress had already published a list of the maps of
America in its possession and had completed the first
volumes of a list of its geographical atlases.'S* Elsewhere,
the most solid progress by this date was the completion
of major lists of manuscript maps in the archives of
repositories in the Netherlands (the Rijksarchief) and
Spain (the Archivo General de Indias) and of the me-
dieval and Renaissance materials in German and Italian
collections,’** together with the map collections of some

145. Skelton, Maps, 95 (note 15).

146. In fact, the voting was fifteen for the continuation of the com-
mission, nineteen against, and three abstentions: International Geo-
graphical Union Newsletter 16 (1965): 6.

147. Walter W. Ristow, Facsimiles of Rare Historical Maps: A List
of Reproductions for Sale by Various Publishers and Distributors
(Washington, D.C.: Library of Congress, 1960 and subsequent edi-
tions). This is selective, and Skelton, Maps, 107 (note 15}, included
among future tasks the preparation of a full index of published fac-
similes.

148. John A. Wolter, “Research Tools and the Literature of Car-
tography,” AB Bookman’s Yearbook, pt. 1 (1976): 21-30, esp. 21,
noted that out of 1,169 entries classified in Bibliotheca cartographica
as “bibliographies, collections, documentations” from 1957 to 1972,
over 75 percent were bibliographies.

149. Robert W. Karrow, “Cartobibliography,” AB Bookman’s
Yearbook, pt. 1 (1976): 43-52, esp. 43.

150. D’Anville’s collection was sold to Louis XVIin 1780. In 1782,
the year of d’Anville’s death and of the transfer of the collection to
Versailles, the inventory started by d’Anville was finished by his as-
sistant, Jean Denis Barbié du Bocage. Barbié du Bocage had to make
a new classification after the collection was received by the Ministry
of Foreign Affairs; after an interruption, the work was continued by
his son, Jean Guillaume, who signed, in January 1827, the introduction
to the Catalogue géographique raisonné reflecting the new classifica-
tion (four manuscript parts in five volumes), 1826-27. This catalog
has remained unpublished.

151. Jean Bernard Marie Alexander Dezos de La Roquette, Notice
sur la vie et les travaux de M. Jomard (Paris: L. Martinet, 1863), 15—
16.

152. British Museum, Catalogue of the Manuscript Maps, Charts,
and Plans, and of the Topographical Drawings in the British Museum,
3 vols. (London: Trustees of the British Museum, 1844—61), and idem,
Catalogue of the Printed Maps, Plans and Charts in the British Mu-
seum, 2 vols. (London: W. Clowes by order of the Trustees of the
British Museum, 1885).

153. Philip Lee Phillips, A List of Maps of America in the Library
of Congress (Washington, D.C.: Government Printing Office, 1901);
reprinted, Burt Franklin Bibliography and Reference Series no. 129
(New York: Burt Franklin, [1967]), and Library of Congress, A List
of Geographical Atlases in the Library of Congress, with Bibliograph-
ical Notes, 8 vols. (Washington, D.C.: Government Printing Office,
1909-74), vols. 1—4 (1909-20), ed. Philip Lee Phillips, supp. vols. 5—
8 (1958—74), cd. Clara Egli LeGear.

154. They are listed by Skelton, Maps, 86—89 (note 15).
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of the military survey organizations.'”® Given the “gi-
gantic and endless labour,” as Skelton calls it, required
for recording early map resources, these pioneer catalogs
remain landmarks. Even today, over a century since the
first major institutional catalogs appeared, there are still
numerous collections of early maps lacking adequate
published catalogs.'**

The listing of maps—Iike the listing of books in bib-
liographical scholarship—has held a particular fasci-
nation for students of early maps since the nineteenth
century. No doubt, as a handmaiden of connoisseurship,
such an interest was partly rooted in the collecting and
listing mentality of that age, an enthusiasm that persisted
well into the present century.’’ But it was also a re-
sponse to the inconvenient lack of published catalogs of
many collections that has just been noted. In any case,
the interest in producing and publishing catalogs was
rapidly diversified so that, quite apart from the catalogs
of institutional holdings, there is today an equally large
number of early map bibliographies organized according
to type and form, by period, by geographical area
(world, continent, country, province), by function (ca-
dastral maps, road maps, sea charts, celestial maps), by
format (atlases, globes, wall maps), or by various com-
binations of these criteria.

Another way the bibliographical approach came to
exert such an influence on the developing character of
the subject was through the frequent introduction of lists
of maps, often accompanied by mapmakers’ biogra-
phies, as the central element of a monograph or of the
essays introducing facsimile atlases. Thus biobibliogra-
phy came to be regarded as the heartbeat of the history
of cartography. Many of the classic studies in the history
of cartography have a major bibliographical dimension:
Nordenskidld included a list of later world maps in his
Facsimile Atlas, and nautical charts and sailing direc-
tions were listed in his Periplus. The central organizing
principle of Konrad Miller’s Mappaemundi was a de-
scription of all the medieval world maps known to
him,"*® and Henry Harrisse, nineteenth-century biblio-
grapher-historian of the discovery of North America,
had proposed a “Cartographia Americana” to accom-
pany his Bibliotheca Americana vetustissima.'®® Since
these men wrote, at the turn of the nineteenth and the
twentieth centuries, the growth of bibliographical re-
search has expanded to such an extent that it has become
widely characteristic of the literature of the history of
cartography, and many new projects today contain a
bibliographical element.'¢!

The term “cartobibliography” was coined by the Eng-
lish map historian Herbert George Fordham at the be-
ginning of the present century. Fordham was particularly
concerned with developing principles of analysis and
classification that could be applied specifically to maps
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as opposed to nonmap materials.’** Subsequent research
in a number of countries has refined his methods, par-
ticularly by adapting concepts first developed within lit-
erary bibliography, so that cartobibliography, or what
Karrow has defined as “physical cartobibliography,”*®?
has now developed from being concerned merely with

155. In Germany, for example, the nineteenth-century published
catalogs of this type include: Katalog diber die im Koniglichen Bay-
erischen Haupt Conservatorium der Armee befindlichen Landkarten
und Plane (Munich, 1832); Katalog der Bibliothek und Karten-Samm-
lung des Koniglichen Sichsischen Generalstabes (Dresden, 1878); and
Katalog der Kartensammlung des Koniglichen Preufiischen General-
stabes {Berlin, 1893). The last-named collection was integrated into
the map collections of the Preuflische Staatsbibliothek in 1919; see
Lothar Zégner, “Die Kartenabteilung der Staatsbibliothek, Bestinde
und Aufgaben,” Jahrbuch Preuflischer Kulturbesitz 14 (1977): 121—
32.

156. For a recent plea see Monique Pelletier, “L’accés aux collections
cartographiques en France,” in Le patrimoine des bibliothéques: Rap-
port a Monsieur le directeur du livre et de la lecture par une commission
de douze membres, ed. Louis Desgraves and Jean-Luc Gautier, 2 vols.
(Paris: Ministere de la Culture, 1982), 2:253-59.

157. It is also closely paralleled in the literature of the history of
science. See, especially, the approach of George Sarton, Introduction
to the History of Science (note 17) in vol. 1, From Homer to Omar
Khayyam, 39, where he writes, “Bibliography is another essential basis
of historical or scientific investigations of any kind. My account is
brief, often of Linnaean brevity, but I have attempted to complete
each item with a list of the main sources and of many other publi-
cations. Thus the reader will have abundant means of controlling every
word of my statements and of continuing the study of any topic to
any extent.” This could also have been a testament of many historians
of cartography, and it has justifiably been regarded as a cornerstone
of the subject.

158. There is no general published “bibliography of cartobiblio-
graphies.” For an institutional list of this nature, however, see An-
nemieke van Slobbe, Kartobibliografieén in het Geografisch Instituut
Utrecht, Utrechtse Geografische Studies 10 (Utrecht: Geografisch In-
stituut Rijksuniversiteit Utrecht, 1978). An introduction to the main
bibliographical finding aids is provided by Wolter, “Research Tools”
(note 148).

159. See below, chapter 18, for a discussion of the development of
his ideas into a proper classification.

160. This was to consist of a list and description of all the maps,
whether published or in manuscript, relating to the New World and
drawn before 1550: Richard W. Stephenson, “The Henry Harrisse
Collection of Publications, Papers, and Maps Pertaining to the Early
Exploration of America” (paper prepared for the Tenth International
Conference on the History of Cartography, Dublin 1983), 10.

161. The continuing need for—and fundamental importance of—
primary bibliographical listing for the history of cartography is illus-
trated by the inclusion of such lists in some of the subsequent chapters
in this volume, such as, inter alia, those on the prehistoric period,
portolan charts, and local maps and plans of medieval Europe: see
pp. 93-97, 449-61, 498-500.

162. Herbert George Fordham, Studies in Carto-bibliography, Brit-
ish and French, and in the Bibliography of Itineraries and Road-Books
(Oxford: Clarendon Press, 1914; reprinted, London: Dawson, 1969);
the essay in the volume “Descriptive Catalogues of Maps: Their Ar-
rangement, and the Details They Should Contain,” 92—127, shows the
extent to which Fordham was thinking out new principles for carto-
bibliography.

163. Karrow, “Cartobibliography,” 47-50 (note 149).
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the simple enumeration of maps to more complex forms
of descriptive analysis that can answer questions about
the production of maps, about their provenance, and,
in particular, about their chronological relationship to
each other in genetic sequences created by printing or
manuscript copying. Increasingly, such techniques are
being used to answer wider questions in the history of
cartography, including the historicity of maps as doc-
uments, the nature of the map trade in different periods
and places, the statistical growth of cartographic output,
and the transmission and dissemination of early maps
and their images.'®* Some cartobibliographers also at-
tempted to define an elaborate terminology in connec-
tion with their subject,'®® but this has now been
challenged by recent developments in the description of
nontextual material in books in general rather than maps
in particular.'®® Despite the poverty of historical inter-
pretations of cartographic change built around biblio-
graphic listings, which have been justifiably criticized,'®’
a substantial volume of bibliographical research remains
as the most characteristic and valuable legacy of the
influence of map librarians on the development of the
study of early maps.

As a group, large map libraries have also contributed
significantly to the development of the history of car-
tography by mounting specialist cartographic exhibi-
tions accompanied by published catalogs. Indeed, this
has always been regarded as a major function of the
curator of rare early maps. Yet it has been neglected by
historians of cartography in helping to explain the rise
of the study of the history of cartography.'®® For coun-
tries rich in older map resources, however, such as Italy
or Spain, such exhibitions have often marked the pioneer
phase in a historical awareness of early maps.'® Exhi-
bitions designed to bring early maps to the attention of
a wider public or to expose them to scholars as an ap-
petizer for subsequent detailed study have regularly been
mounted in the larger map libraries since the nineteenth
century. They have been reported in many national geo-
graphical journals, and were a regular feature of the
meetings of some societies, and, from 1935 onward, of
the “Chronicle” section of Imago Mundi.'’® The diver-
sity of subject matter presented in the exhibitions them-
selves and in the accompanying catalogs is considerable,
but it is possible to pick out recurrent themes.'”* There
have been major exhibitions to mark the occasions of
conferences and congresses; exhibitions designed to
highlight the cartography of particular cultures, periods,
or places; and commemorative exhibitions to mark the
anniversaries of the great names in cartography—the
national heroes of the world of maps—or of their land-
mark publications. As in the history of art and in the
museum world in general, an exhibition can serve wider
intellectual purposes than merely creating a factual rec-
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ord of what was displayed. In some cases the published
catalogs (the best of which assume the character of il-
lustrated monographs) provide an original synthesis of
a specific subject in the history of cartography.'”? Ex-
hibitions can also be innovative, pioneering new con-
ceptual approaches to maps, as with the exhibition
Cartes et figures de la terre, held in Paris in 1980.'7% In

164. For these wider uses of bibliography in map history see Michael
J. Blakemore and J. B. Harley, Concepts in the History of Cartography:
A Review and Perspective, Monograph 26, Cartographica 17, no. 4
(1980): 37—42; see also, for a discussion with many implications for
the history of cartography, G. Thomas Tanselle, “From Bibliography
to Histoire Totale: The History of Books as a Field of Study,” Times
Literary Supplement, 5 June 1981, 64749 (text of the second Hanes
Lecture in the History of the Book, University of North Carolina, 15
April 1981).

165. Especially Coolie Verner, ‘“The Identification and Designation
of Variants in the Study of Early Printed Maps,” Imago Mundi 19
(1965): 100-105, and idem, “Carto-bibliographical Description: The
Analysis of Variants in Maps Printed from Copper Plates,” American
Cartographer 1 (1974): 77-87.

166. G. Thomas Tanselle, “The Description of Non-letterpress Ma-
terial in Books,” Studies in Bibliography 35 (1982): 1-42.

167. For example, P. D. A. Harvey, The History of Topographical
Maps: Symbols, Pictures and Surveys (London: Thames and Hudson,
1980), 7.

168. Skelton, Maps (note 15), does not refer to exhibitions in his
historical survey of the study and collecting of maps.

169. This still holds true; see, for example, for Spain, Biblioteca
Nacional, La historia en los mapas manuscritos de la Biblioteca Na-
cional, exhibition catalog (Madrid: Ministerio de Cultura, Direccién
General del Libro y Biblioteca, 1984); Puertos y fortificaciones en
América y Filipinas (Comision de Estudios Historicos de Obras Pub-
licas y Urbanismo, 19835).

170. Petermanns Geographische Mitteilungen is a reliable source
for the recording of map exhibitions after 1855. From 1892, exhibi-
tions on early cartography were associated in Italy with the Congressi
Geografici Nazionali; see Elio Migliorini, Indice degli Atti dei Con-
gressi Geografici Italiani dal primo al decimo (1892—1927) (Rome:
Presso la Reale Societa Geografica Italiana, 1934); and Luigi Cardi,
Indice degli Atti dei Congressi Geografici Italiani dall’'undicesimo al
ventesimo (1930—-1967) (Naples: Comitato dei Geografi Italiani,
1972). In Imago Mundi the listings begin with “Chronik,” Imago
Mundi 1 (1935): 68-73.

171. The list in British Museum, Catalogue of Printed Maps, Charts
and Plans, 15 vols. (London: Trustees of the British Museum, 1967),
15: col. 787, and in the supp. for 1965-74 {1978), cols. 1347 et seq.,
has provided the sample for this discussion. Exhibition catalogs are
also currently recorded in the annual volumes of Bibliographia car-
tographica (section IV C}. Such specialist catalogs, of course, under-
estimate the extent to which early maps have been exhibited; they
often appear in exhibitions of art, science, and culture of a more general
nature.

172. Marijke de Vrij, The World on Paper: A Descriptive Catalogue
of Cartographical Material Published in Amsterdam during the Sev-
enteenth Century (Amsterdam: Theatrum Orbis Terrarum, 1967);
Arend Wilhelm Lang, Das Kartenbild der Renaissance, Ausstellungs-
kataloge der Herzog August Bibliothek, no. 20 (Wolfenbiittel: Herzog
August Bibliothek, 1977); Sarah Tyacke and John Huddy, Christopher
Saxton and Tudor Map-making (London: British Library, 1980).

173. Cartes et figures de la terre, exhibition catalog (Paris: Centre
Georges Pompidou, 1980); see also the comparable Arte e scienza per
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other cases, they can highlight little-known aspects of
maps,'’* introduce new map genres, or reveal to scholars
the research potential of a specialist map library.'”s Such
exhibitions have educational functions in the broadest
sense, and they have contributed significantly to an
awareness of the historical importance of early maps.

Finally, the private collectors and the antiquarian map
trade, identified as one of the three major forces in the
early development of the history of cartography, can also
be assessed in terms of their historiographic impact. The
major effect has been to reinforce tendencies consequent
to the rise, already noted, of institutional geography and
of the independent map libraries. On the one hand, there
are the publishers who cater to the collector and to the
antiquarian market by imitating the scholarly emphasis
on facsimile publication, either through high-quality re-
productions that have an antique appeal or through the
medium of international coffee-table books combining
lavish illustration of early maps with relatively brief
texts.!”® On the other hand, collectors and the trade are
served by catalogs with a bibliographical quality, which
strengthens the existing domination of such works
within the literature. Some of the catalogs of the leading
antiquarian map sellers have for so long had the char-
acter of carto-bibliographies, contributing new editions
and impressions to the printing history of atlases and
maps,'”’ that they are recognized as part of the research
literature of the history of cartography.

A secondary effect of the links with map collecting
and the antiquarian trade is the appearance of a popular
face to the history of cartography. There is nothing un-
usual in this; other subjects, including the history of the
fine arts in general, as well as archaeology, landscape
history, and family history, have likewise breached the
confines of their narrow academic circles. In the history
of cartography, however, the tendency has been pro-
nounced. Amateur'”® and professional interests are
closely intertwined, and the subject has always been
open to all comers, so that this impact is becoming
clearly visible in recent decades.

First, there has been a spate of books, in several lan-
guages, aimed at popularizing antique maps and at stim-
ulating the marketplace by encouraging beginners to dis-
cover and identify them, or offering advice about the
investment potential of cartographic items or about the
care and preservation of a collection. Such works, as
already noted, have the effect of focusing attention upon
the decorative and more highly collectible maps from
before 1800. Yet since the supply of these early maps is
clearly finite, there are now signs of a growing awareness
of later periods and of the potential fascination (for
example) of maps produced by nineteenth- and twen-
tieth-century official mapmaking agencies.”

Second, there has been the founding of both regional
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and national societies for collectors of early maps. A
society of cartophiles was established in New England
in the 1920s and reestablished in the 1950s,'%° and in
Europe Leo Bagrow founded the Circle of Lovers of
Russian Antiquities in Berlin in 1927, clearly much con-
cerned with maps.'®! But permanent developments were
to occur only after World War II. In 1952, for example,
The International Coronelli Society for the Study of
Globes and Instruments was founded (and has continued
to publish the scholarly journal Der Globusfreund),'?

il disegno del mondo, exhibition catalog, city of Turin (Milan: Electa
Editrice, 1983).

174. See, for example, Gillian Hill, Cartographical Curiosities (Lon-
don: British Museum Publications, 1978); Het aards paradijs: Di-
erenvoorstellingen in de Nederlanden van de 16de en 17de eeuw,
exhibition catalog (Antwerp: Zoo Antwerpen, 1982); Omar Cala-
brese, Renato Giovannoli, and Isabella Pezzini, eds., Hic sunt leones:
Geografia fantastica e viaggi straordinari, catalog of exhibition, Rome
(Milan: Electa Editrice, 1983). Recent catalogs concerning the relation
between art and cartography include: “Art and Cartography: Two
Exhibitions, October 1980—January 1981,” Mapline special no. 5 (Oc-
tober 1980); Jasper Johns et al., Four Artists and the Map: Imagel
Process/Data/Place (Lawrence: Spencer Museum of Art, University of
Kansas, 1981), and a concurrent exhibition in Lawrence, “A Delightful
View: Pictures as Maps,” 6 April-31 August 1981; “cartography”
was the title of a two-part exhibition at the John Michael Kohler Arts
Center, Sheboygan, Wisconsin, from 16 November 1980 to 11 January
1981; part 1, “An Historical Selection of Maps, Globes, and Atlases
from the American Geographical Society Collection,” and part 2,
“Cartographic Images in Contemporary American Art.”

1735. See, for example, A la découverte de la terre, dix siécles de
cartographie, trésors du Département des Cartes et Plans de la Bib-
liotheque Nationale, Paris, May—July 1979, 122, which was a pre-
sentation of their main resources; or The Italians and the Creation of
America: An Exhibition at the Jobn Carter Brown Library, prepared
by Samuel J. Hough (Providence: John Carter Brown Library, 1980).

176. A model for this genre could be Landmarks of Mapmaking,
with maps chosen and displayed by R. V. Tooley, text written by
Charles Bricker, and preface by Gerald R. Crone (note 14); recent
examples include George Kish, La carte: Image des civilisations (Paris:
Seuil, 1980); Tony Campbell, Early Maps (New York: Abbeville Press,
1981); and its sequel by Robert Putman, Early Sea Charts (New York:
Abbeville Press, 1983); see also George Sergeant Snyder, Maps of the
Heavens (New York: Abbeville Press, 1984).

177. Examples would include some of the catalogs issued by Wein-
reb and Douwma, Francis Edwards, Nico Israel, H. P. Kraus, Frederick
Muller, Kenneth Nebenzahl, Leo Olschki, Rosenthal of Munich, and
Henry Stevens, Son and Stiles.

178. *“*Amateur” is not used here in a derogatory sense but serves
to indicate the large number of contributions from scholars and others
whose main fields lie outside the history of cartography.

179. For example, the Charles Close Society for the study of Ord-
nance Survey maps is largely devoted to their history. It publishes a
newsletter, Sheetlines, no. 1— (October 1981-).

180. Erwin Raisz, “The Cartophile Society of New England,” Irmago
Mundi 8 (1951): 4445,

181. See obituary of Leo Bagrow, [R. A. Skelton}], “Leo Bagrow:
Historian of Cartography and Founder of Imago Mundi, 1881-1957,”
Imago Mundi 14 (1959): 4-12, esp. 8.

182, Wilhelm Bonacker, “The First International Symposium of the
Coronelli Weltbund der Globusfreunde,” Imago Mundi 18 (1964):
83-84.
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and a Finnish Map Society, Chartarum Amici, was cre-
ated in 1965."® The real spurt in the founding of such
societies came in the 1970s. Both the Chicago Map So-
ciety (started with the aim of supporting and encour-
aging the study and preservation of maps and related
materials) and the British Columbia Map Society were
founded in 1976, and they were soon joined by half a
dozen other societies in North America. In England the
International Map Collectors’ Society was formed in
1980,"®* and in the Netherlands Caert-Thresoor, though
not published by a society, reflected the informal growth
of similar interests.'®

A third result of the popularization of the history of
cartography has been the launching of monograph and
periodical publications with the needs of map collectors
specifically in mind. First there was The Map Collectors’
Circle, started in 1963 by R. V. Tooley, which continued
publication until 1975."*¢ Then in 1977 The Map Col-
lector began publication. Today, as still the only mag-
azine of its kind, it aims to encourage a community of
interest between dealers, collectors, and scholars and all
who share an interest in early maps. It might be regarded
as only the latest event in the long development of the
symbiotic contacts between these groups that have char-
acterized research and writing in the history of carto-

graphy.

THE GROWTH OF A SCHOLARLY IDENTITY

Since the 1930s the history of cartography has been
slowly emerging as a subject with its own scholarly iden-
tity."®” The basis of this claim needs support, however,
and, as we shall see below, there are signs that the history
of cartography is indeed developing a conscious epis-
temology and sense of purpose in research that increas-
ingly distance it from its nineteenth- and early twentieth-
century phase. An understanding of this change can be
derived from three main developments within the sub-
ject. First, there is the publication of the general histories
of cartography, attempts at a synthesis of its subject
matter, of which the present work is the latest reflection.
Second, there is the influence of Imago Mundi, the jour-
nal founded by Leo Bagrow in 1935, which has been
the only international journal devoted exclusively to the
history of cartography. Third, and probably by far the
most significant influence, there is the emergence of car-
tography as an independent academic and practical dis-
cipline providing new theoretical frameworks as well as
a reinforced raison d’étre for the study of cartographic
history.

Even accepting that awareness of their subject is in-
creasing among historians of cartography, the relevant
criteria for the changes are difficult to isolate. Moreover,
the process can neither be dated precisely nor measured
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in other than the most qualitative terms. It would be
hard to discover, for example, from even the recent lit-
erature, any sustained conceptual shift'®® in the ways of
thinking of cartographic historians. All that can be dis-
cerned is much continuity and some slow change. The
former is represented by the survival of approaches to-
ward the study of early maps established in the nine-
teenth century, while the evidence for change can be
traced back to the 1930s. But there is no neat line sep-
arating two phases of intellectual development, and
there are no grounds yet for believing in succeeding eras
of an old and a new history of cartography.

Historiographic analysis of the history of cartography
is also complicated by the fragmentation of its literature.
The framework of three main influences outlined above
is valid in general terms, but it fails to take account of
the scattering of writings about early maps in the lit-
erature of other subjects. No less than any other his-
torical artifact or document, early maps are not the ex-
clusive property of one subject. From an inspection of
the first annual bibliography in Imago Mundi, relating
to the year 1933, Skelton concluded that of the items
listed there:

Some were published (as we might expect) in journals
of geography, history, local history, geodesy and sur-
vey, hydrography and navigation, the history of sci-
ence. But articles on early maps appeared in many
other less obvious quarters—periodicals devoted to
physical science, biology, agriculture, magnetism,
economics, political science, art history, oriental
studies, the classics, archaeology, printing history,
bibliography and library science, archives.'®’

This enumeration can easily be extended to reveal the
wider field of the history of cartography. Bibliographies
published subsequently in Imago Mundi also list ma-
terial relating to cartographic history in books or peri-

183. Map Collector 10 (1980): 32.

184. Like 2 number of other societies, it publishes a newsletter,
IMCOS, Journal of the International Map Collectors’ Society, vol. 1—
(1980—); for an account of one of the North American societies see
Noél L. Diaz, “The California Map Society: First Years,” Bulletin of
the Society of University Cartographers 18, no. 2 (1984): 103-5.

185. Caert-Thresoor, no. 1— (1982-).

186. Map Collectors’ Circle, nos. 1-110 (1963-75).

187. Cornelis Koeman, “Sovremenniye issledovaniya v oblasti is-
toricheskoy kartografii i ikh znacheniye dlya istorii kul’tury i razvitiya
kartograficheskikh nauk” (Modern investigations in the field of the
history of cartography: Their contribution to cultural history and to
the development of the science of cartography), in Puti razvitiya kar-
tografii (Paths to the evolution of cartography), a collection of papers
on the occasion of Professor K. A. Salishchev’s seventieth birthday
(Moscow: Izdatel’stvo Moskovskogo Universiteta, 1975), 107-21.

188. The ideas of Thomas S. Kuhn, The Structure of Scientific Rev-
olutions (Chicago: University of Chicago Press, 1962), have, however,
been applied to the recent growth of cartography as a subject by
Wolter, “Emerging Discipline” (note 113).

189. Skelton, Maps, 101-2 {note 15).
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odicals devoted to the history of astronomy and math-
ematics, to geology and medicine, to the histories of
architecture, cosmology, religion, and numismatics, to
literature and philology, to anthropology and sociology,
to historical geography, and to urban history and town
planning. Moreover, especially for the recent history of
cartography, relevant contributions are increasingly to
be found in remote sensing and computer journals and
in the recently founded cartographic journals noted be-
low.*®° That there are so many diverse contexts for the
history of cartography can, of course, be taken as ad-
ditional evidence for the universality of maps and for
the increasing interest in early maps of a diversified circle
of readers. But the scattered literature—and the centrif-
ugal tendencies it has encouraged-—also highlights the
problem of communication which has so far inhibited
the development of a coherent subject. Thus, without
ignoring the value of the contribution of many subjects
to the history of cartography, there is a justification for
trying to understand those long-term influences that
have operated to draw together the scattered disciplinary
threads. Such influences are therefore discussed below
as being of particular significance in the growth of the
scholarly identity that is also a central concern of this
History of Cartography.

ATTEMPTS AT SYNTHESIS

Histories of cartography—setting out to provide a syn-
thesis of the whole field as perceived by their authors—
have not exerted a dominant role in the development of
the subject. If they are regarded as barometers of inte-
gration and self-awareness within the history of carto-
graphy, then one measure of the immaturity of the sub-
ject is that the composite histories seem to have lagged
a long way behind developments in specialized research
in the past fifty years. Even today, at neither an academic
nor a more popular level is there an up-to-date or bal-
anced treatment of the full spread of the subject matter
of the history of maps. In some respects this is a negative
chapter in the study of the history of cartography, yet
at the same time the histories reviewed here have helped
to mold an image of the history of cartography still
widely accepted in the 1980s.

It is doubtful that the need for a specific history of
maps—apart from the study of their content as records
of geographical discovery and exploration—would have
been perceived in the nineteenth century in the way this
need is viewed today. It is not until the present century
that the growth of the idea of independent histories of
cartography can be detected, and even then its transla-
tion into practice was to make little progress until about
1940. In view of his later dominance in the history of
cartography, it is worth noting that as early as 1918 Leo
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Bagrow had published in Russia a preliminary essay
titled “The History of the Geographical Map: Review
and Survey of Literature.”"”! This work, however, was
intended mainly as a bibliography (it listed no fewer
than 1,881 items on the history of cartography), and it
was heavily biased in its text and illustrations toward
Russian examples. As Bagrow stated in his foreword,
his work was undertaken in isolation, and he lacked the
library resources available to scholars elsewhere. Indeed,
at this date the country where one might expect that a
history of cartography would have been conceived was
Germany. Berlin, it might be said, had assumed the man-
tle that Paris had worn in the mid-nineteenth century as
the center of “the real ferment in cartographic his-
tory.”'?? By the early twentieth century there had been
important developments in cartography in both Austria
and Germany.'”®> Moreover, it was from Germany that
the most outstanding cartographic thinker of the gen-
eration—Max Eckert—was to come. Not only did Eck-
ert begin to offer a philosophical basis for the study of
cartography,'”* but in his two-volume treatise on car-
tography, Die Kartenwissenschaft (1921-25), he pro-
vided both a substantial and a seminal work which was
to exert a considerable influence on modern cartogra-
phy. Maintaining an approach characterized by a strong
historical emphasis, Eckert systematically analyzed the
character and evolution of different types of maps and
established genetic principles for their formal study, so
his Die Kartenwissenschaft may also be regarded as a
contribution to the history of cartography along system-
atic lines. It did, however, quite deliberately stop short
of any attempt at historical synthesis. Eckert’s views on
this matter are of particular interest in relation to the
question why, despite the considerable interest in the
subject, no general history of cartography was produced
in the Germany of the 1920s. While Eckert acknow-
ledged, as already noted, that a major deficiency in geo-

190. See below, pp. 32-33.

191. Leo Bagrow, Istoriya geograficheskoy karty: Ocherk i ukazatel’
literatury (The history of the geographical map: Review and survey
of literature), Vestnik arkheologii i istorii, izdavayemyy Arkheologi-
cheskim Istitutom (Archaeological and historical review published by
the Archaeological Institute) (Petrograd, 1918).

192. Skelton, Maps, 76 (note 15).

193. See below p. 32 nn. 262, 263.

194. See, for example, Max Eckert, “Die Kartographie als Wissen-
schaft,” Zeitschrift der Gesellschaft fiir Erdkunde zu Berlin (1907):
539-55; idem, “Die wissenschaftliche Kartographie im Universitits-
Unterricht,” in Verhandiungen des Sechszehnten Deutschen Geogra-
phentages zu Niirnberg, ed. Georg Kollm (Berlin: D. Reimer, 1907),
213-27; idem, “On the Nature of Maps and Map Logic,” trans.
W. Joerg, Bulletin of the American Geographical Society 40 (1908):
344-51; see also Wolfgang Scharfe, “Max Eckert’s ‘Kartenwissen-
schaft’—The Turning-Point in German Cartography” (paper prepared
for the Eleventh International Conference on the History of Carto-
graphy, Ottawa, 1985).
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graphy was felt to be the lack of a history of carto-
graphy, he believed that it was unlikely to be written in
the near future because too many preliminary studies
were lacking.'”® Eckert’s view prevailed for the next two
decades. Konstantin Cebrian, a lecturer in a military
school in Danzig, projected a multivolume history of
cartography, but only the first volume was actually pro-
duced.'® Several shorter works also appeared in the
interwar years; but notwithstanding the aspirations as
general histories conveyed in their titles, these either
were heavily biased toward particular areas of the
world"” or contained a mélange of topics that did not
properly reflect the broad sweep of cartographic devel-
opment through time.'*®

Toward the middle of the century, however, there
appeared three short general histories of cartography,
and it is these that, in various editions, have held much
of the field until the present day and which deserve notice
as broadly diagnostic of existing attempts at synthesis.'””
The first text to be completed, in 1943, was Leo Bag-
row’s Die Geschichte der Kartographie, but the material
for the reproduction of the illustrations was destroyed
by wartime bombing and it was not finally published
until 1951 in Berlin.?" The revised and enlarged English-
language edition did not appear until 1964.%°" Mean-
while, and over a decade before this English edition,
Lloyd Brown’s The Story of Maps was published in
1949.%% This was followed by the third of this group
of general histories, Gerald R. Crone’s Maps and Their
Makers (first edition 1953).2% Whatever their shortcom-
ings as reviewed today, these three books made a sub-
stantial contribution to the development of an appre-
ciation of early cartography. They should first be judged
in the light of history of cartography studies at the time
of their conception and of their own terms of reference
as introductory summaries for popular and student use.
But even allowing for such considerations, all three point
to the poverty of synthetic writing on the history of
cartography. As contemporary reviewers sometimes
made plain, they all left much to be desired, not so much
on the grounds of technical scholarship as in internal
balance and in total coverage.

When Bagrow’s Die Geschichte der Kartograpbhie first
appeared, it was understandably praised as a remarkable
performance in synthesis.?** A closer look, however, re-
veals that its terms of reference were doubly restrictive.
In the first place, as Bagrow himself explained, it ex-
cluded some matters such as scientific methods of map-
making, the way material is collected, and the compi-
lation of maps,??® yet these are aspects now regarded as
vital in cartographic history. In the second place, his
narrative ended in the eighteenth century, at the point
he saw as “where maps ceased to be works of art, the
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products of individual minds, and where craftsmanship
was finally superseded by specialised science and the

195. Max Eckert, Die Kartenwissenschaft: Forschungen und Grund-
lagen zu einer Kartographie als Wissenschaft, 2 vols. (Berlin and Leip-
zig: Walter de Gruyter, 1921-25), 1:26—-27. He stated: “What impedes
the construction of the great edifice of a history of cartography is to
be found partly in personal qualifications and partly in the subject
matter. A historian of the map and its theory must be equally well
versed in the history of geography . . . and philology. With this he
must combine considerable mathematical knowledge. It is in the fullest
mastery of these branches of science that the formula is to be found
that will lead to the desired result” (author’s translation).

196. Konstantin Cebrian, Geschichte der Kartographie: Ein Beitrag
zur Entwicklung des Kartenbildes und Kartenwesens (Gotha: Perthes,
1922), vol. 1, Altertum: Von den ersten Versuchen der Linderabbil-
dungen bis auf Marinos und Ptolemaios (zur Alexandrinischen Schule).
This project is described by Withelm Bonacker, “Eine unvollendet
gebliebene Geschichte der Kartographie von Konstantin Cebrian,” Die
Erde 3 (1951-52): 44-57. Cebrian died in World War I; unpublished
materials are preserved in the Map Department of the Staatsbibliothek
PreufSischer Kulturbesitz.

197. For example, Herbert George Fordham, Maps, Their History,
Characteristics and Uses: A Handbook for Teachers, 2d ed. {Cam-
bridge: Cambridge University Press, 1927}, and Arthur L. Humphreys,
Old Decorative Maps and Charts (London: Halton and Smith; New
York: Minton, Balch, 1926), rev. by R. A. Skelton as Decorative Print-
ed Maps of the 15th to 18th Centuries (London: Staples Press, 1952).

198. W. W. Jervis, The World in Maps: A Study in Map Evolution
(London: George Philip, 1936); see Bagrow’s scathing review of this
work in Imago Mundi 2 (1937): 98.

199. There have been similar short or popular histories in compe-
tition that will not be specifically reviewed here: Hans Harms, Kiinstler
des Kartenbildes: Biographien und Portrdts (Oldenburg: E. Volker,
1962); A. Libault, Histoire de la cartographie (Paris: Chaix, 1959);
Thrower, Maps and Man {note 25); and more recently, Georges Gros-
jean and Rudolf Kinauer, Kartenkunst und Kartentechnik vom Alter-
tum bis zum Barock (Bern and Stuttgart: Hallwag, 1970); Kish, Carte
(note 176); A. G. Hodgkiss, Understanding Maps: A Systematic His-
tory of Their Use and Development (Folkestone: Dawson, 1981);
Wilford, Mapmakers {note 18); and Ivan Kupéik, Alte Landkarten:
Von der Antike bis zum Ende des 19. Jahrbunderts (Hanau am Main:
Dausien, 1980), or the French edition: Cartes géographiques an-
ciennes: Evolution de la représentation cartographique du monde de
Pantiquité a la fin du XIX° siécle, trans. Suzanne BartoSek (Paris:
Edition Griind, 1981).

200. Leo Bagrow, Die Geschichte der Kartographie (Berlin: Safari-
Verlag, 1951).

201. Leo Bagrow, The History of Cartography, rev. and enl. R. A.
Skelton, trans. D. L. Paisey {Cambridge: Harvard University Press;
London: C. A. Watts, 1964), preface, 5. This version was also trans-
lated into German; see Meister der Kartographie (Berlin: Safari-Verlag,
1963).

202. Brown, Story of Maps (note 16).

203. Crone, Maps and Their Makers (note 13).

204. It was reviewed by C. B. Odell, Annals of the Association of
American Geographers 43 (1953): 69—-70; W. Horn, Petermanns Geo-
graphische Mitteilungen 97 (1953): 222; and A. W. Lang, Erdkunde
7 (1953): 311-12. The 1964 English edition was reviewed by George
Kish, Geographical Review 56 (1966): 312-13, and ]. B. Harley,
Geographical Journal 131 (1965): 147.

205. Bagrow, History of Cartography, 22 (note 201). See the crit-
icism by David Woodward, “The Study of the History of Cartography:
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machine.”?”® There is no doubt that this view of Bag-
row’s, which sees the subject as having its center of
gravity before the nineteenth century, has been influ-
ential, It is easy to understand why so many scholars
have been attracted by the flowering of cartography in
the European Renaissance, but the narrowness of their
focus has skewed the total effort in relation to the car-
tographic record in its entirety. This tendency is manifest
in much subsequent writing on the history of carto-
graphy, not only in the coffee-table publications that, as
already noted, have served collectors as specimen books
for the decorative printed maps of the European period
from the sixteenth century to the eighteenth, but also in
the content (as will be seen) of Imago Mundi, edited by
Bagrow for many years and the main journal for the
history of cartography.?” In retrospect, this “paleocar-
tographic bias,” as it has been aptly described,”*® is an
unnecessary and unjustifiable truncation of cartographic
history, but it continues to be reflected in the subject at
both a research and a popular level.

Nor have the books by Crone and Brown escaped
criticism; but of the two, that by Crone is better orga-
nized and arguably remains the best summary of the
history of cartography published so far.?” By its second
edition (1962), a chapter had even been added dealing
with contemporary cartography. But though its terms
of reference—treating maps as scientific reports, histo-
rical documents, research tools, and objects of art and
regarding them as “products of a number of processes
and influences”—are unexceptionable,”'® as one of a
series of student texts its length was inevitably restricted.
It was intended to describe “the main stages of carto-
graphical development to which many countries have
contributed in turn,”*'" but the maps of nonliterate peo-
ples are dealt with in a short paragraph, those of Egypt
and Mesopotamia are allotted a second paragraph, and
there is no treatment at all of West Asian or East Asian
cartography.

Lloyd Brown’s book was also written in response to
the need for a general survey of the history of carto-
graphy. “There is no other such chronicle in print,” he
could state in 1949, “though in the past seventy-five
years or so it has been many times reasserted that the
world is becoming increasingly aware of and interested
in maps.”*'* The reasons for delay seemed to him clear
enough: the limited biographical material on earlier
mapmakers; the high mortality of maps, leading to the
destruction of the relevant evidence; and the unwilling-
ness of specialist scholars “to confine the story” to other
than “‘a straight and more or less narrow path.”*"* Such
problems are still with us, but Brown’s solutions to them
disappointed his scholarly reviewers. The Story of Maps
is in effect ““a personal, independent narrative” rather
than a history of cartography, and it introduces, as one
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early reviewer put it, “such a variety of subjects, handled
with so little attention to order or precision, that the
real theme can only be conjectured.”!* These words
ring true today, yet for want of alternatives Brown’s
book perforce remains on our reading lists, with a reprint
edition even welcomed by a new generation of reviewers.
These are the reviewers, too, who have heralded as suc-
ceeding, where other books have failed, new general
works such as John Noble Wilford’s The Mapmakers,
an eminently readable book but one that lacks the schol-
arly apparatus for a work of reference and fails to fill
the vacuum left by Bagrow, Crone, and Brown.** These
retrospective comments are not made in a critical spirit.
But as revealed in the light of the changing needs of the
subject, the earlier works’ deficiencies as general histo-
ries—whether imposed by a conceptual climate different
from our own, by length, or by the authors’ interpre-
tation of their terms of reference—both justify and make
opportune this History of Cartography.

LEO BAGROW, IMAGO MUNDI, AND THEIR INFLUENCE

A second identifiable contribution to the growing iden-
tity of the history of cartography since the mid-1930s
has been made by the periodical Imago Mundi, founded
by Leo Bagrow. Initially designed as a yearbook for the
subject, it is now described as the “Journal of the In-
ternational Society for the History of Cartography.” Leo
Bagrow (1881-1957) was born Lev Semenovich Bagrov,
an émigré from Saint Petersburg first to Berlin and then
to Sweden.?!® Through his personality and his scholarly
conception of his subject, he came to dominate the his-

A Suggested Framework,” American Cartographer 1 (1974): 101-15,
esp. 102.

206. Bagrow, History of Cartography, 22 (note 201).

207. See below, pp. 27-28.

208. Robinson, Thematic Mapping, ix (note 28).

209. Reviews included George Kish, Geographical Review 45
(1955): 44849, and E. M. J. Campbell, Geographical Journal 120
(1954): 107-8.

210. Crone, Maps and Their Makers, 2d ed., ix (note 13).

211. Crone, Maps and Their Makers, 2d ed., ix (note 13).

212. Brown, Story of Maps, 3 (note 16).

213. Brown, Story of Maps, 4 (note 16).

214. Edward Lynam, Geographical Review 40 (1950): 49699,
quotation on 496; it was praised by other reviewers such as “F. G.”
(Frank George), Geographical Journal 116 (1950): 109.

215. Alan M. MacEachren, American Cartographer 9 (1982): 188—
90; Peter Gould, Annals of the Association of American Geographers
72(1982): 433-34; and J. A. Steers, Geograpbhical Journal 149 (1983):
102-3; but see also the more reflective review by Denis Wood, Car-
tographica 19, nos. 3—4 (1982): 127-31, setting the work in the con-
text of similar general histories.

216. “Leo Bagrow” (note 181), which included a bibliography; see
also Wilhelm Bonacker, “Lev Semenovi¢ Bagrov (1888-1957): Ein
Leben fiir die Geschichte alter Karten,” Petermanns Geographische
Mitteilungen 101 (1957): 308-9.
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tory of cartography over three decades, from the 1930s
to the 1950s. In the 1930s he had already conceived
several massive projects for the synthesis of materials
for the history of cartography. These included a catalog
of printed maps of the sixteenth century (surviving only
as a typewritten list); a series of monographs with fac-
similes of early maps; an encyclopedia of early maps
(which never emerged from the planning stage during
Bagrow’s lifetime); a history of cartography (eventually
published, as already noted, in 1951); and finally, a
periodical devoted to the history of cartography, to be
published annually. The first two of these projects per-
petuated nineteenth-century traditions, but the last three
point to Bagrow’s recognition of what would now be
called an “identity crisis” within the history of carto-
graphy.?'” Against this background he founded his pe-
riodical, in an explicit attempt to create a more unified
subject.

First published in 1935, Imago Mundi was the first
journal to be devoted entirely to the history of carto-
graphy, and it is still the only scholarly international
one. By giving historians of cartography their own forum
it has contributed to their sense of self-awareness, and
it has become a barometer for the development of the
subject in general. It represents Bagrow’s most important
contribution to the consolidation of the field. Although
other scholars shared in its inception and early devel-
opment, it was Bagrow who remained at the editorial
helm until his death. It was later noted that he had
“devoted to it his formidable energy, his authority as a
scholar and the greater part of his time” and that, almost
dictatorially, “with only occasional reference to corre-
sponding editors, he made all decisions on acceptance
or rejection of contributions and on the contents and
lay-out of each issue; he conducted all correspondence,
and compiled such regular items as the Chronicle and
Bibliography.”*"® Bagrow’s anxiety for integration
within the history of cartography is reflected in the “Ed-
itorial” to volume 2, where he noted that, although the
literature of early cartography was increasing very rap-
idly and though this increase was a reflection of wide-
spread activity in the study and collection of early maps,
there was still little coordination. He continued:

Students in different countries have very inadequate
means of knowing what is being done and published
in other countries; many rare and important maps in
state archives and private collections are little known
and have never been described; and librarians, stu-
dents, collectors and booksellers, despite the assis-
tance which geographical societies willingly give, of-
ten have difficulty in dealing with the various
problems, bibliographical, historical and scientific,
presented by maps in their possession.?'”

This prospectus confirms that Imago Mundi was not
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conceived as a narrowly based academic journal. It was
to be an open forum—designed to create “an interna-
tional center of information”—in which the diverse
streams of interest in the study of early maps that had
long been touching without interacting could be brought
together. Bagrow planned his format to achieve these
ends.?*° Each issue was to consist of a number of major
articles accompanied by shorter articles and notices, re-
views, and an annual bibliography of items published
in the history of cartography. It was also to include what
Bagrow called a “Chronicle,” a summary of relevant
events such as conferences, exhibitions, and major pub-
lications, and a means of following the migration or
destruction of important maps. Bagrow’s Imago Mundi
has now been published almost every year for nearly
fifty years except for a break between 1939 and 1947,%!
and it has become part of the history of the subject. It
is thus possible to assess the extent to which it has con-
tributed to change in the history of cartography.
Account, however, must first of all be taken of Bag-
row’s own terms of reference and of his background as
a gentleman dealer. Bagrow explicitly defined the scope
of Imago Mundi as a “review of early cartography.”
While no precise date was set down, it is clear that he
envisaged a period, as in his own History of Cartogra-
phy, that stopped short of the end of the eighteenth
century. As Franz Grenacher, who knew him well, re-
marked, “Bagrow’s interest tended towards material
which was difficult of access, rare, primitive, or out-of-
the-way; he would have preferred . . . to add some pages
on Armenian, Abyssinian and Burmese maps, of which
he had evidence, rather than deal with the dry, over-
commercial or scientifically constructed maps of the
17th and 18th centuries.”*** He was consistent in his
prejudice against modern materials, and his personal
tastes have tended to reinforce the wider bias in research

217. “Leo Bagrow,” 8-9 (note 181). It is another example of the
durability of Bagrow’s ideas that, some fifty years after his proposal,
the scheme for an encyclopedia of early maps has at last been taken
up in Vienna in a modified form as the Lextkon zur Geschichte der
Kartographie, ed. 1. Kretschmer, J. Dérflinger, and F. Wawrik, 2 vols.
(Vienna, 1986).

218. “Foreword of the Management Committee,” Irmago Mundi 16
(1962): X1, referring to the first thirteen volumes of the journal, those
edited by Bagrow.

219. “Editorial,” Imago Mundi 2 (1937): prelim.

220. Bagrow’s format has remained with relatively little modifica-
tion to the present day.

221. R. A. Skelton, “Historical Notes on Imago Mundi,” Imago
Mundi 21 (1967): 10910, gives details of the publication arrange-
ments and changes of publisher for the series as a whole. It is thus a
major reference work for the subject: volumes 1-36 {1935-84) have
generated some 4,749 printed pages, comprising 315 major articles,
some 260 shorter articles and notices, a Chronicle in 32 of the volumes,
367 reviews, 55 obituaries, and bibliographies relating to the history
of cartography which enumerate some 7,000 items.

222. F. Grenacher, review of Bagrow’s Meister der Kartographie in
Imago Mundi 18 (1964): 100-101, quotation on 101.
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and writing against more recent cartographic history. It
is not surprising, therefore, to find that only 4.7 percent
of the articles in volumes 1-30 (1935-78) of Imago
Mundi deal with the period after 1800.**

A closer look at the content of the articles published
in Imago Mundi enables us to explore how far the his-
tory of cartography has become genuinely international
in outlook and practice by our own day. A clear picture
of Eurocentricity remains. Though Bagrow himself was
said to be intensely interested in the maps of non-Eu-
ropean peoples, the thirty-six issues published up to
1985 are largely filled with European authors writing
about European subjects and much less frequently fea-
ture non-European authors writing about their indige-
nous maps. For example, of the papers published in the
journal between 1935 and 1978, nearly four-fifths relate
to European cartographers and their products.

No more international in scope or authorship was the
Chronicle section, to which Bagrow invited foreign
scholars to contribute. This attracted a response from
at most thirty countries over a forty-year period (1935—
75), and every nation with five or more entries was in
Europe or North America.”** Of these thirty countries,
eleven make only a single appearance, pointing to their
isolation within the subject if not to the low priority the
contributors gave to such contacts. Thus it is clear, at
least as reflected by the journal Irmago Mundi, that the
history of cartography was, as Skelton remarked, or-
ganized predominantly according to national political
boundaries*** and that the main effect of Bagrow’s jour-
nal was to reinforce existing links, namely those between
historians of cartography in Europe and the English-
speaking world. No obvious or significant increase of
activity in other areas of the world occurred, a situation
that still remains, to judge from both the numbers and
the distribution of subscribers to the journal.?*

This Eurocentric tendency is confirmed by two other
aspects of the history of cartography that can be mon-
itored from Imago Mundi, the origins of the books and
articles contained in its annual bibliographies and the
languages in which they were published. The biblio-
graphies have appeared in the journal since its incep-
tion.”?” They relate to the total literature of the subject
either as gathered by their compilers or as supplied by
contributors. For the period 1935 to 1983, they contain
approximately seven thousand entries.”*® In terms of a
trend, there is no sign of any exponential increase or of
a take-off even in the past two decades. Nor is the geo-
graphical distribution different from that already noted
for papers published in Imago Mundi itself. Although
the total of seventy-three countries contributing items
in the bibliographies is more than double that recorded
in the Imago Mundi Chronicles, Europe and North
America are again the outstanding contributors to the
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literature of the history of cartography. Ten countries
account for not less than 70 percent of the recorded
entries in the period, while only two countries from
outside these regions (Japan and Argentina) feature in
the first twenty.”*’

When it comes to language of publication, the nar-

223. Blakemore and Harley, Concepts, 16 (note 164).

224. Countries most frequently submitting entries for the Imago
Mundi Chronicle are ranked as follows in the period 1935-75: twenty
(United States), seventeen (Great Britain), fifteen (Germany), twelve
(France), twelve (Netherlands), nine (Italy), nine (Russia), nine (Swit-
zerland), eight (Austria), eight (Belgium), seven (Czechoslovakia),
seven (Sweden), six (Poland), and five (Denmark). No Chronicle was
included in volumes 7 and 22.

225. Skelton, Maps, 95-96 (note 15), where he discusses the im-
plications of this tendency.

226. The 1980 membership statistics, though their geography is
partly obscured by sales through booksellers, show that out of over
seven hundred subscribers, under fifty relate to countries outside Eu-
rope and North America, with the majority of these being recorded
in Australia and New Zealand, and Japan. I owe this information to
the secretary and treasurer of Irmago Mundi.

227. No bibliographies appeared in volumes 7 and 15.

228. I am grateful to Francis Herbert of the Royal Geographical
Society and Michael Turner of the University of Exeter for assistance
with this analysis in notes 229 and 231. These statistics should be
used with care. In any one year they will reflect the information pro-
vided by foreign contributors; the assiduity and accuracy of the com-
piler and the criteria used for their selection; and the space available
for bibliographies as a matter of editorial policy. Moreover, no in-
dication is given in the original bibliographies of which journals and
sources were searched, and the problem of identifying places of pub-
lication—especially items in earlier journals—has also been consid-
erable.

229. Totals of entries for the top twenty countries contributing items
to the Imago Mundi bibliographies, 1935-83, with percentage shares
in the total recorded literature, are as follows:

Total Items in Imago

Country Mundi Bibliographies % Share
England 1,055 15.2
United States 937 13.5
Germany 879 12.7
Netherlands 638 9.2
Italy 422 6.1
USSR 363 5.2
Austria 270 3.9
France 240 3.4
Sweden 231 3.3
Poland 196 2.8
Portugal 157 2.3
Belgium 151 22
Switzerland 150 2.2
Japan 148 21
Canada 126 1.8
Hungary 126 1.8
Czechoslovakia 100 1.4
Spain 93 1.3
Scotland 89 1.3
Argentina 63 0.9
Other 514 7.4
N = 6,948
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rowness of the geographical base of the history of car-
tography is again confirmed.**® Obviously there is a ten-
dency, in the history of cartography as in other subjects,
for scholars to publish in one of the main scientific lan-
guages, but even so it is clear that English (accounting
for 3,048 items or nearly 43.5 percent in the biblio-
graphies) has strengthened its position as the main lan-
guage of publication in the history of cartography, es-
pecially since World War IL>*" This no doubt reflects
the strong interest shown in the subject, as already noted,
by scholars from the English-speaking world, especially
the British Isles, the United States, and a number of
Commonwealth countries.”** The second most impor-
tant language is German (19.4 percent). The use of Ger-
man has maintained the same position as in the 1930s,
mirroring the importance of Germany in the rise of car-
tography as an academic and practical subject®*? as well
as the continuing interest in the history of cartography
in that country and in Austria and Switzerland. In brief,
the use of four languages—English, German, French,
and Italian—for over three-quarters of the publications
enumerated in the bibliographies merely confirms the
established and traditional interest of European coun-
tries in the history of cartography, a trend already dis-
cernible in the nineteenth century. As to its apparent
neglect in other parts of the world, this must in part
reflect a real lack of interest and opportunity, for what-
ever reasons, in the study of a subject that is so well
entrenched in the western European nations. At the same
time, the linguistic spread of writings in the history of
cartography can easily be underestimated if based on
the Imago Mundi bibliographies alone. They are never
exhaustive. The smallness of the tally of recorded pub-
lications in any one of the “minority” languages—seven
in Chinese, one in Greek, and little from the South Amer-
ican countries, for example—very likely reflects that the
compilers of the bibliographies (and their contributors)
acquired items by chance rather than by systematic
searches among relatively inaccessible national and re-
gional publications from distant or less familiar parts of
the world.

Whatever the limitations of the data derived from
Imago Mundi and its contents, a general conclusion may
be reached about the role of the journal in the devel-
opment of the history of cartography. Despite the ded-
ication of Bagrow and his editorial successors, their pol-
icies for Imago Mundi have done relatively little to widen
the history of cartography. Some problems—including
that of proper international communication—remain al-
most as Bagrow diagnosed them fifty years ago. The
development of systematic interdisciplinary contacts has
not been seriously attempted. Largely untouched by re-
cent academic debates in the humanities and social sci-
ences, the journal has maintained a conservative posi-
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tion. It has continued to project a connoisseur’s image
for the subject: it has stressed the cartography of the
period before 1800, and it has generally emphasized the
cartographic history of the developed nations of the
Western world. Moreover, in being not only the sole
specialist journal in the field but also, as it happened,
published mainly in English, it has probably done most
to consolidate the study of the history of cartography
in Europe and North America—precisely the regions
where the subject was already well entrenched by
1935—and to stimulate it particularly in the English-
speaking nations within those two continents.”** It is on
such narrow intellectual foundations—constricted by
Imago Mundi*>*—that the scholarly identity of the his-
tory of cartography has traditionally been built.

230. There is the particular problem with this analysis that some
items have been transliterated in the bibliography using a different
orthography from that of their original languages.

231. The top fifteen languages recorded in Imago Mundi biblio-
graphies, 1935-83, with percentage shares in the total recorded lit-
erature, are as follows:

Total Items in Imago

Language Mundi Bibliographies % Share
English 3,048 43.5
German 1,359 19.4
French 504 7.2
Italian 416 5.9
Russian 333 4.7
Dutch 276 3.9
Spanish 198 2.8
Polish 159 23
Portuguese 140 2.0
Japanese 123 1.8
Hungarian 120 1.7
Swedish 90 1.3
Czech 89 1.3
Danish 38 0.5
Norwegian 27 0.4
Other 90 1.3
N = 7,010

232. It is, however, normal that the country/language of publication
of the particular bibliography has most citations; this has been widely
observed in the literature of scientific disciplines.

233, See p. 24 and the subsection on “The Rise of Cartography,”
esp. pp. 32-33.

234, Conversely, comparison with other bibliographies confirms
that Imago Mundi is least representative of research in the history of
cartography in countries such as Germany, France, and Italy: only
volume 1 was published in German; in subsequent volumes a few
articles have been published in French.

23S. This tendency has been further reinforced in the past twenty
years by the series of biennial international conferences on the history
of cartography partly organized under the aegis of Imago Mundi: the
conferences have been held in London (1964, in association with the
Twentieth Congress of the International Geographical Union), London
(1967), Brussels (1969), Edinburgh (1971), Warsaw-Jadwisin (1973),
Greenwich (1975), Washington, D.C. (1977), Berlin (1979), Pisa, Flor-
ence, and Rome {1981), Dublin (1983), and Ottawa (1985). Many of
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THE RISE OF CARTOGRAPHY

The third principal influence on the history of carto-
graphy as a scholarly field, and on its definition and
scope, has been the growth of cartography as an in-
creasingly independent academic subject and practical
activity. The distinction must be made between carto-
graphy as the ancient art and science of making maps in
a practical sense (and its products) and cartography as
an organized method by which maps are studied, in-
vestigated, and analyzed.® One can argue that, among
all factors, it is the latter influence that lies at the root
of the changes taking place in the history of carto-
graphy today. Cartography influences the history of car-
tography in two ways. In the first place, the organiza-
tions set up to promote cartography have also increased
the opportunities for meetings and publication in the
history of cartography. In the second place, academic
cartography acts as an intellectual leaven, offering a new
philosophical basis, alternative theoretical frameworks,
and a range of appropriate techniques for the study of
early maps.?*” Furthermore, the growing autonomy of
cartography is having repercussions on the history of
cartography in such a way that the latter has now the
opportunity of becoming, among its other scholarly
roles, the “discipline” history for an expanding subject
and its practitioners.**®

For an increasing number of historians of cartogra-
phy, this relatively new relationship with cartography is
clearly stimulating. It must be set against the background
of a relative decline of interest among geographers in
the study of early maps. Since the 1960s, the history of
cartography has been losing its niche within academic
geography. This is partly a reflection of geographers’
attitudes toward cartography as a whole. While it is true
that many of today’s academic cartographers were
trained as geographers, to others cartography has tended
to be regarded primarily as a technical service, very use-
ful but clearly lower in the intellectual hierarchy. Signs
of impatience with the closeness of the relationship be-
tween cartography and geography have been noticeable
since the 1930s. Richard Hartshorne, for example, while
applauding the association, evidently preferred to see
cartography as a discrete specialist subject: “Because it
is more essential to geography than in any other science,
and has been developed to the highest extent in geo-
graphy .. .itis both natural and reasonable that it should
be most closely associated with our science, but it is no
more a branch of geography, logically speaking, than is
statistics a branch of economics.”*** The position of the
history of cartography was also weakened in the more
recent period of major conceptual change and innova-
tion within geography.**® This left the history of car-
tography stranded with its concern for old maps and its
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old-fashioned (early twentieth century) image. If not
consciously then subliminally, it has been relegated to
an antiquarian periphery of geography. Despite pleas
for the importance of “graphicacy” in geographical ed-
ucation,**! early maps—Ilike maps in general—do not
seem to have been considered humanistic documents in
their own right in the paradigm changes in human and
historical geography of recent years. Instead, at the very
time when geography was discovering cognitive space,
it tended to forget conventional maps. A general decline
of the perceived importance of maps in geography is
widely reported;*** recent assessments of the develop-
ment of human geography, mirroring the emphasis of
conceptual changes, have not seriously reviewed carto-

the papers, especially from earlier conferences, were published in Im-
ago Mundi, which has also carried reports of proceedings in all cases.
For a wider discussion of Imago Mundi and its role in developing the
history of cartography see also J. B. Harley, “Imago Mundi: The First
Fifty Years and the Next Ten” (paper prepared for the Eleventh In-
ternational Conference on the History of Cartography, Ottawa, 1985).

236. The distinction is based on Daniel E. Gershenson and Daniel
A. Greenberg, “How Old Is Science?” Columbia University Forum
(1964), 24-27, esp. 27.

237, Itis significant that some German cartographers, without being
very explicit, regard the history of cartography as an integral part of
theoretical cartography: see, for example, Rudi Ogrissek, “Ein Struk-
turmodell der theoretischen Kartographie fiir Lehre und Forschung,”
Wissenschaftliche Zeitschrift der Technischen Universitit Dresden 29,
no. 5 (1980): 1121-26; Ingrid Kretschmer, “The Pressing Problems
of Theoretical Cartography,” International Yearbook of Cartography
13 (1978): 33—40. This follows Eckert’s view of the content of scientific
cartography expressed in Die Kartenwissenschaft.

238. Paul T. Durbin, ed., A Guide to the Culture of Science, Tech-
nology, and Medicine (New York: Free Press, 1980), 33, discusses the
development of histories of scientific disciplines within the literature
of the history of science.

239. Richard Hartshorne, The Nature of Geography: A Critical
Survey of Current Thought in the Light of the Past (Lancaster, Pa.:
Association of American Geographers, 1939), 398-99; his Perspective
on the Nature of Geography (Chicago: Rand McNally for the Asso-
ciation of American Geographers, 1959) contains no further discussion
of cartography.

240. The rift with maps was accelerated by a shift to statistical
rather than cartographic techniques in geographical analysis: what
became a widely held view was set out by William Bunge, Theoretical
Geography, Lund Studies in Geography, ser. C, General and Math-
ematical Geography no. 1 (Lund: C. W. XK. Gleerup, 1962; 2d ed.,
1966), 71, when he concluded that notwithstanding “much pre-com-
mitment to maps” among geographers and “in spite of certain ad-
vantages of maps over mathematics, mathematics is the broader and
more flexible medium for geography.”

241. Most recently by David Boardman, Graphicacy and Geography
Teaching (London: Croom Helm, 1983), who summarizes the history
of the term.

242. Phillip Muchrcke, “Maps in Geography,” in Maps in Modern
Geography: Geographical Perspectives on the New Cartography, ed.
Leonard Guelke, Monograph 27, Cartographica 18, no. 2 (1981): 1—
41. Some statistical data on the falling percentage of cartographic
articles in selected geographical journals up to 1968 were given by
Wolter, “Emerging Discipline,” 206 (note 113).
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graphy, let alone the history of cartography.*** Neither
have their counterparts in historical geography*** taken
much notice of the existence of the history of carto-
graphy. Even in the literature on cognitive maps, con-
ceptions of space, and environmental images—contain-
ing ambitious attempts to reconstruct the geographies
of the mind—there has been a failure to relate the man-
ifestations of these internal cognitive processes to the
“real” maps that must in an increasing number of cases
in modern societies have helped to fashion them.?*
There are very tentative signs that this undervaluation
of “real” maps, old and new, which was particularly
characteristic of Anglo-American geography, may be
coming to an end. At least one American geographer,
referring specifically to the history of cartography, has
recently written of this “most fundamental part of our
discipline.”**¢

The decline of interest among some geographers in
the study of early maps has been partly counterbalanced
by the rise of interest among those who increasingly
regard themselves as cartographers. So, whereas during
the last century a major formative influence in the history
of cartography was the rise of geography, currently it is
that of academic cartography. Certainly, for most car-
tographers, early maps have always been regarded as
maps in their own right, and this tends to reinforce the
affinity between cartography and the history of carto-
graphy. It is not easy to foresee the future relationship
of academic cartography to geography and therefore of
the history of cartography to geography and other sub-
jects concerned with the management of the environ-
ment, but it is certain that the more recent links with
academic cartography, which have already led to a re-
thinking of the nature of early maps (discussed below),
will remain influential.

Particular examples of how the growth of an inde-
pendent cartography provides support for the history of
cartography are given by John A. Wolter in his study of
the emergence of cartography as a discipline.**” First,
using bibliometric methods, he traces the history of sub-
ject bibliographies of cartography back to the nineteenth
century.?*® During that century, and for most of the first
half of the present century, the cartographic entries were
usually an integral part of geographical bibliographies.
Even in the most comprehensive of such bibliogra-
phies—notably the cartographic sections of the Geo-
graphisches Jabrbuch,** the Bibliographie géogra-
phique internationale,”° and the Research Catalogue of
the American Geographical Society”>'—there is a
marked tendency to underrecord the literature of car-
tography and, consequently, the writings on the history
of cartography.”*” Since the middle of the present cen-
tury, however, the literary output of cartography as a
whole has been independently listed, as in Hans-Peter
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Kosack and Karl-Heinz Meine, Die Kartographie,”> and
later in the Bibliotheca cartographica,”* the Biblio-

243. For example, Paul Claval, Essai sur 'évolution de la géographie
bumaine, new ed. (Paris: Belles Lettres, 1976); R. J. Johnston, Geo-
graphy and Geographers: Anglo-American Human Geography since
1945, 2d ed. (London: Edward Arnold, 1983); Preston E. James and
Geoffrey J. Martin, All Possible Worlds: A History of Geographical
Ideas, 2d ed. (New York: John Wiley, 1981). An exception is Progress
in Human Geography, vol. 1- (1977-), which has maintained a series
of “Progress Reports” on cartography.

244. For example, Alan R. H. Baker, ed., Progress in Historical
Geography (Newton Abbot: David and Charles, 1972), where the
references to maps in the various essays concern only their role as
landscape evidence or as a means of presenting data.

245. Robert Lloyd, “A Look at Images,” Annals of the Association
of American Geographers 72 (1982): 53248, for a review of litera-
ture, critical of geographical studies of mental maps and images.

246. Peter Gould, Annals 72 (1982): 433 (note 215).

247. Wolter, “Emerging Discipline” (note 113). The following three
paragraphs are largely based on this thesis. Wolter also considers other
measures of growth, including textbooks and manuals written for
students of cartography, and (in the context of the United States)
provision for the education and training of cartographers. An exam-
ination of these last two types of evidence, however, suggests that
while the history of cartography has been accepted as a valid research
activity within cartography, it plays only a minor part in the training
of cartographers.

248. Defined here as bibliographies that list the literature of car-
tography rather than cartobibliographies, which refer to lists of maps.
It is, however, difficult to isolate the two, especially in the nineteenth
century; bibliographies often contain references to the publication of
items such as maps, atlases, and globes as well as to the literature
pertaining to cartography.

249. Geographisches Jabrbuch (Gotha: Perthes, 1866-). Carto-
graphy is found in particular volumes: a brief subject analysis of the
Jabrbuch appears in J. K. Wright and E. T. Platt, Aids to Geographical
Research: Bibliographies, Periodicals, Atlases, Gazetteers and Other
Reference Books, 2d ed., American Geographical Society Research
Series no. 22 (New York: Columbia University Press for American
Geographical Society, 1947), 5§2-57.

250. Bibliographie géographique internationale (Paris: Centre Na-
tional de la Recherche Scientifique, 1891-), annual.

251. Research Catalogue of the American Geographical Society, 15
vols. and map supplement (Boston: G. K. Hall, 1962); it has been
updated by Current Geographical Publications: Additions to the Re-
search Catalogue of the American Geographical Society (New York:
American Geographical Society, 1938-78; Milwaukee: American
Geographical Society Collection, 1978-).

252. Wolter, “Emerging Discipline,” 138-39 (note 113); see also
204—6 for an analysis of the cartographic content of selected geo-
graphical journals.

253. Hans-Peter Kosack and Karl-Heinz Meine, Die Kartographie,
1943-1954: Eine bibliographische Ubersicht, Kartographische Schrift-
enreihe, vol. 4 (Lahr/Schwarzwald: Astra Verlag, 1955).

254. Bibliotheca cartograpbica: Bibliographie des kartographischen
Schrifttums; Bibliography of Cartographic Literature; Bibliographie
de la littérature cartographique (Bonn-Bad Godesberg: Institut fiir
Landeskunde and Deutsche Gesellschaft fiir Kartographie, 1957-72);
its title was changed to Bibliographia cartographica: Internationale
Dokumentation des kartographischen Schrifttums; International Doc-
umentation of Cartographical Literature with the 1975 issue (re-
numbered 1-). For a bibliographical note and statistics on its contents,
see Lothar Zogner, “25 Jahre ‘Bibliographia cartographica,”” Zeit-
schrift fiir Bibliothekswesen und Bibliographie 29 (1982): 153-56.
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graphy of Cartography,”*® and the Referativnyi zhurnal:

Geografiia.”® The appearance of these bibliographies—
and the rate of growth of the literature they portray—
can be taken as a measure of the increasing independence
of the field of cartography. The point is that all such
bibliographies recognized and thus helped to demar-
cate—and to stimulate—the history of cartography as a
distinct subject area within cartography. For example,
in Die Kartographie monographs dealing with historical
topics are listed separately, and of the approximately
5,000 entries in this work, a total of 354 (7 percent)
relate to the history of cartography. Similarly, an
analysis of the citation structure of Bibliotheca carto-
graphica and Bibliographia cartographica from 1957 to
1981——containing in all some 43,314 entries—reveals
that the history of cartography (accorded its own place
in the classification) was the third most important
subject category in that period, with a total of 6,298
entries (14.5 percent).”’ These rather dry facts illustrate
the new forces working for the history of cartography.
Moreover, the attention paid to the history of carto-
graphy in these international bibliographies has had its
counterpart at the national level. New journals of car-
tography have listed or reviewed the history of carto-
graphy literature, and abstracting journals dealing with
cartography have now also recognized the history of
cartography as a discrete subject area.”*®

A second example can be given of how the rise of
cartography has benefited the history of cartography. It
concerns the foundation of new cartographic societies
and their associated specialist journals, which have pro-
vided a wide range of new outlets for the history of
cartography. In comparison with the foundation of new
geographical societies in the second half of the nine-
teenth century,”” the establishment of societies devoted
exclusively to cartography gained momentum much
more slowly.?®® Kartografiska Sillskapet was the first
modern cartographic society, founded in Stockholm in
1908, but its periodical Globen did not begin publication
until 1922.%¢! Before World War II there were also sev-
eral attempts to establish cartographic societies and jour-
nals in Austria®®? and Germany.?*®> These attempts re-
flected the interest in a science of mapping in those two
countries, but not until after 1950 did the more general
takeoff occur. The Deutsche Gesellschaft fiir Kartogra-
phie was founded in 1950 and began publishing the
Kartographische Nachrichten in 1951.*°* This soon
gained a reputation as a leading scholarly journal for
cartography. In 1958 the Bulletin of the Comité Frangais
de Cartographie and the Dutch journal Kartografie were
first issued. By 1972 there were twenty-six cartographic
societies and forty-three cartographic journals; by 1980
the number of journals had risen to sixty-seven.*®*

The importance of such cartographic organizations
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and their periodicals for the history of cartography has
not always been recognized. It is clear, however, that
most new societies of cartography included the advance-
ment of research into the history of cartography among
their objectives.”®® Their journals reflect this interest,

255. In 1897, Philip Lee Phillips began collecting entries for the
Bibliography. What had been collected was inserted as a preface to A
List of Maps of America in the Library of Congress in 1901. Additions
continued to be made, although the effort lagged for some years and
was then renewed. Over several years, all of the entries (from the early
nineteenth century to 1971) were compiled on twenty-nine reels of
sixteen-millimeter microfilm and were finally published: United States
Library of Congress, Geography and Map Division, The Bibliography

-of Cartography, 5 vols. (Boston: G. K. Hall, 1973), with subsequent

supplements.

256. Referativnyi zhurnal: Geografiia {Moscow: Institut Nauchnoi
Informatsii, Akademiia Nauk SSSR, 1956—), monthly.

257. Zogner, “25 Jahre ‘Bibliographia cartographica,” ” 155 (note
254). This total of over six thousand entries for a shorter time period
confirms a shortfall in the Imago Mundi bibliographies analyzed above
(note 229).

258. Geo Abstracts, sec. G, “Remote Sensing, Photogrammetry and
Cartography,” has had since 1979 a separate heading for the historical
aspects of cartography.

259. In some cases, of course, the journals of these societies were
of seminal importance in promoting the systematic study of carto-
graphy in the nineteenth century. In the German-speaking world, es-
pecially, Petermanns Geographische Mitteilungen—the earliest Eu-
ropean geographical journal—and the Erganzungshefte were of over-
whelming importance in this respect: for further evidence see Wolter,
“Emerging Discipline,” 156-59 (note 113).

260. These societies were listed and discussed by Wilhelm Bonacker,
“Kartographische Gesellschaften: Vorliufer und Wegbereiter der in-
ternationalen kartographischen Vereinigung,” Geographisches Tas-
chenbuch (1960-61), supp., $8-77; T. A. Stanchul, “Natsional’nye
kartograficheskye obshchestva mira™ (National cartographic societies
of the world), Doklady Otdeleniy i Komissiy 10 (1969): 89-99 (Geo-
graficheskogo obshchestva SSSR, Leningrad).

261. It remains the oldest periodical devoted to cartography that is
still being published.

262. In Austria, the Kartographische und Schulgeographische Zeit-
schrift was published from 1912 to 1922; Die Landkarte: Fachbiich-
erei fiir Jederman in Linderaufnabme und Kartenwesen was more
short-lived (1925-27), as was the Kartographische Mitteilungen
(1930-32). For further details see Wolter, “Emerging Discipline,”
165—-68 (note 113).

263. Early attempts at publishing a regular cartographic journal in
Germany were also unsuccessful: the Deutsche Kartographische Ge-
sellschaft existed from 1937 to 1949, but not until 1941 did it publish
a Jabrbuch der Kartographie, which ceased publication in the follow-
ing year: Wolter, “Emerging Discipline,” 168—70 (note 113).

264. Kartographische Nachrichten 25, no. 3 (1975), was a special
issue: “1950—1975: 25 Jahre Deutsche Gesellschaft fiir Kartographie.”

265. Wolter, “Emerging Discipline,” 171 with a list of serials on
303-5 (note 113). In 1980, John D. Stephens listed sixty-seven car-
tographic serials in six categories (including some categories not in-
cluded by Wolter in his listing, i.e., bibliographic serials); see John D.
Stephens, “Current Cartographic Serials: An Annotated Internationat
List,” American Cartographer 7 (1980): 123-38.

266. American Cartographer, for example, established in 1974, de-
spite its strong technical emphasis, included “the history of mapmak-
ing” among its terms of reference: Robert D. Reckert, “A Message
from the President of ACSM,” American Cartographer 1 (1974): 4.
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and a few societies have even established special interest
groups to promote the history of cartography.**’ Indeed,
for at least one of the new journals—the Canadian Car-
tographer (now Cartographica)—the history of carto-
graphy seems to have been the primary interest in the
years 1964 to 1972, with 30 percent of its articles de-
voted to this subject. Elsewhere, less space was given to
articles on the history of cartography: in the (British)
Cartographic Journal only 16 percent (1964—72); in Sur-
veying and Mapping 11 percent (of cartographic articles
1944-72); in Kartographische Nachrichten 11 percent
(1952-82); in the (Australian) Cartographer 3 percent
(1954-69); and in the International Yearbook of Car-
tography a mere 2 percent (1961-72).2¢8

The existence of the history of cartography was also
acknowledged at an international level. In 1972 the In-
ternational Cartographic Association formally extended
its activities to the history of mapmaking when it estab-
lished the “Working Group on the History of Carto-
graphy,” its terms of reference being the investigation
of cartographic techniques and map production before
1900. In 1976 it was given commission status and a
brief to prepare a “historical glossary of cartographic
innovations and their diffusion.”%*” In this way—but in
many countries in cartography rather than in geogra-
phy—the void left by the phasing out of a commission
for ancient maps from the International Geographical
Union has been filled.

There is more to the relationship between the new
cartography and the history of cartography than the
infrastructural matters of bibliographies, societies, jour-
nals, and international organizations. Of even greater
potential importance to the history of cartography has
been the intellectual infusion from a rethinking of con-
cepts and from techniques in cartography. The devel-
opment of the idea of cartography as being quintessen-
tially concerned with communication—while not the
only major concept to have attracted attention in recent
years—is nevertheless the one that most nearly offers a
set of general principles for the humanistic study of early
maps. That these ideas have only slowly filtered into the
history of cartography partly reflects the generally be-
lated appearance®’® of a search for theoretical frame-
works in cartography itself. As Robinson and Petchenik
observe,

During most of the long history of cartography, car-
tographers have been chiefly concerned with technical
problems: acquiring and perfecting geographic data,
devising ways of symbolizing it, and inventing meth-
ods of mechanically preparing and duplicating the
physical map. Remarkably little concern was ever
expressed about how a map actually accomplished
what it was supposed to do—communicate. . . . there
were thousands of maps made with little or no
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thought given to the images evoked in the minds of
those who looked at them.””*

If this was still true in cartography in the 1970s, then
it was doubly true of the history of cartography at the
same time. In vain are the journals searched for papers
concerned explicitly with the nature of maps, as opposed
to accounts of mapmakers or descriptions and
evaluations®’* of the content of maps. Even when an
interest in theory finally began to enliven the history of
cartography—mainly in the 1960s—it was first directed
at the problems of assessing map content as documen-
tary record rather than at illuminating their study as
artifacts or images on their own terms.””> One can go
so far as to suggest that the eventual awareness of early
maps as maps in the history of cartography derives
mainly from cartography. It is probably too early to
predict whether modern cartographic thinking will pro-
duce a lasting change of direction, but three signs of a
shift in interest are beginning to permeate the history of

267. For example, the Deutsche Gesellschaft fiir Kartographie set
up such an interest group in 1954, the Canadian Cartographic As-
sociation in 1976. There is also a working group on the history of
cartography of the Nederlandsche Vereniging voor Kartografie (NVK)
and a Commission on the History of Cartography in the National
Committee of Cartographers of the USSR. In France there is no special
group on the history of cartography, but a commission on cartographic
documentation was created in 1980 by the Comité Francais de Car-
tographie.

268. Wolter, “Emerging Discipline,” 187-98 (note 113), using the
Bibliotheca cartographica classification system; I am grateful to Fran-
cis Herbert for the statistics relating to Kartographische Nachrichten.

269. International Cartographic Association, Cartographical In-
novations: An International Handbook of Mapping Terms to 1900,
ed. Helen Wallis and Arthur H. Robinson (Tring, Hertfordshire: Map
Collector Publications, forthcoming); International Cartographic As-
sociation, Map-making to 1900: An Historical Glossary of Carto-
graphic Innovations and Their Diffusion, ed. Helen Wallis (London:
Royal Society, 1976). See also Helen Wallis, “Working Group on the
History of Cartography,” International Geographical Union Bulletin
25, no. 2 (1974): 62—64; Henry W. Castner, ‘“Formation of the I.C.A.
Working Group on the History of Cartography,” Proceedings of the
Eighth Annual Conference of the Association of Canadian Map Li-
braries (1974): 73-76.

270. There were a few exceptions: see above, on Max Eckert, pp.
24-25.

271. Robinson and Petchenik, Nature of Maps, vii—viii (note 4).

272. The critical appraisal of earlier maps, already visible in the
seventeenth- and eighteenth-century literature, did, however, gather
strength in the nineteenth century: a notable example is Gregorius
Mees, Historische atlas van Noord-Nederland van de XVI eeuw tot
op heden (Rotterdam: Verbruggen en Van Duym, 1865), where the
introduction consists of a critical examination of atlases published in
Europe since the seventeenth century; Mees, incidentally, was also the
first Dutchman to use the word “cartographie™ in print {personal
communication to author from Cornelis Koeman).

273. R. A. Skelton, Looking at an Early Map {Lawrence: University
of Kansas Libraries, 1965); see also the Conference on the History of
Cartography, London, September 1967, which took as its theme
“Early Maps as Historical Evidence.” A selection of papers, some of
them methodological, were published in Imago Mundi 22 (1968).
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cartography: the greater concern with the meaning of
the words “map” and “cartography” already com-
mented upon;>’* a greater emphasis on maps as artifacts
and on the technical processes by which they are pro-
duced; and finally, an initiation of communication ap-
proaches to the study of early maps. These last two
points are taken up here.

By the 1960s greater emphasis was being placed in
cartography on the rapidly changing technical processes
by which maps are produced, while in the history of
cartography a similar i/(lterest in maps as artifacts was
growing. In cartography, however, this emphasis on
technical processes was soon challenged. A body of lit-
erature based on empirical research in psychophysics
sought to explain the responses of the map reader to
various map elements as an aid to effective map design,
and this contributed to a number of seminal papers pub-
lished in the 1960s.2”° These papers anticipated the de-
veloping theories of mapping as a cognitive science that
involves communication from mapmaker to map user.
By the 1970s these new theories were firmly rooted in
the subject,>’® thus stressing the nature of cartography
as a process rather than maps as a product. This also
led to the modified definitions of “map” and “carto-
graphy” already noted. By 1974 cartography was seen
as becoming ““a science . . . allied in part with the science
of graphic communication”;?”” by 1976 it could be pos-
itively asserted that cartography was the science of com-
municating information between individuals by the use
of maps;*”® and by 1981 it was described as “a formal
system for the communication of spatial informa-
tion.”?” Theoretical cartographers were dismantling
their early information flow models, crudely derived
from engineering, and seeking to refine their concepts
through semiology.?®° They looked for parallels between
language and cartography®®! and explored the cognitive
dimension in cartographic communication.?**

For the past two decades this revitalized cartography
has increasingly been a major source of new ideas for
the study of early maps. From the 1960s onward, the
two major preoccupations of the cartographers—the
technical aspects of mapmaking and the study of how
maps communicated their information—were both re-
flected in writings on the history of cartography. We can
detect a number of theoretical statements designed to
reconcile the more traditional study of maps as historical
documents with the intensified interest in their charac-
teristics as physical products resulting from human
workmanship. Historians of cartography were now ex-
horted to train their emphasis more on the artifactual
nature of the map and less on its content. Skelton rec-
ognized the dichotomy in research in 1966 when he
clarified the distinction between form and content in the
study of early maps. The form of the map artifact, he
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said, represented “‘the mind, eye, and hand of the con-
temporary mapmaker” and the content of the map “the
geographical data presented in it.”***> But Skelton’s ap-
proach to early maps was by both apprenticeship and
inclination that of a historian of their content, and a
study of form and content were for him aspects of re-
search that would “mutually control and support each
other.”*** Others saw it differently. By the 1970s, some
felt urgently that the study of design and technique
should be given greater emphasis in the history of maps.
Thus F. A. Shibanov, a specialist in early Russian maps,

274. See above, Preface, pp. xv—xviii.

275. Barbara Bartz Petchenik, “A Map Maker’s Perspective on Map
Design Research, 1950-1980,” in Graphic Communication and De-
sign in Contemporary Cartography, ed. D. R. Fraser Taylor, Progress
in Contemporary Cartography, vol. 2 {New York: John Wiley, 1983),
37-68. By 1960 Arthur H. Robinson was envisaging the primary
process of cartography as “the conceptual planning and designing of
the map as a medium for communication or research”: Arthur H.
Robinson, Elements of Cartography, 2d ed. (New York: John Wiley,
1960), v. Another important paper was Christopher Board, “Maps as
Models,” in Models in Geography, ed. Richard ]. Chorley and Peter
Haggett (London: Methuen, 1967), 671-725; and Jacques Bertin’s
Sémiologie graphique: Les diagrammes, les réseaux, les cartes (Paris:
Gauthier-Villars, 1967), attempted to codify a body of theory for
cartography derived from semiotics. Bertin’s book was published in
English as Semiology of Graphics: Diagrams, Networks, Maps, ed.
Howard Wainer, trans. William J. Berg (Madison: University of Wis-
consin Press, 1983).

276. See the collection of essays in Leonard Guelke, ed., The Nature
of Cartographic Communication, Monograph 19, Cartographica
(1977); but a good guide through the literature of the period is Chris-
topher Board, “Cartographic Communication,” in Maps in Modern
Geography, 42-78 (note 242). See also Lech Ratajski, “The Main
Characteristics of Cartographic Communication as a Part of Theo-
retical Cartography,” International Yearbook of Cartography 18
(1978): 21-32.

277. Joel L. Morrison, “Changing Philosophical-Technical Aspects
of Thematic Cartography,” American Cartographer 1 (1974): 5--14,
quotation on 12.

278. Joel L. Morrison, “The Science of Cartography and Its Essential
Processes,” International Yearbook of Cartography 16 (1976): 84—
97.

279. M. ]. Blakemore, “Cartography,” in The Dictionary of Human
Geography, ed. R. ]. Johnston {Oxford: Blackwell Reference, 1981),
29-33, quotation on 29.

280. Bertin, Sémiologie graphique (note 275), was probably the first
to attempt to work out a “grammar” of graphic symbols applied to
cartography; Ulrich Freitag, “Semiotik und Kartographie: Uber die
Anwendung kybernetischer Disziplinen in der theoretischen Kar-
tographie,” Kartographische Nachrichten 21 (1971): 171-82; Hans-
georg Schlichtmann, “Codes in Map Communication,” Canadian Car-
tographer 16 (1979): 81-97; idem, “Characteristic Traits of the Se-
miotic System ‘Map Symbolism,” ” Cartographic Journal 22 (1985):
23-30.

281. Christopher Board, “Maps and Mapping,” Progress in Human
Geography 1 (1977): 288-95; Head, “Natural Language™ {note 4).

282. Barbara Bartz Petchenik, “Cognition in Cartography,” in Na-
ture of Cartographic Communication, 117-28 {(note 276); Ratajski,
“Characteristics of Cartographic Communication,” 24-26 (note 276).

283. Skelton, Maps, 63 (note 15).

284. Skelton, Maps, 63 (note 15).
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suggested cogently that what was “of importance for
the history of cartography is not what has been repre-
sented on a map but how it has been portrayed carto-
graphically.””® This line of argument had already been
taken even further by David Woodward when he set out
to show that the study of early maps as a product of
cartographic skill and practice had, with certain notable
exceptions, remained a major gap within the history of
cartography.”* Woodward approached the problem by
classifying stages in the production process according to
the resultant cartographic form, summarizing these in
terms of a simple matrix and concluding: “The study of
the form of maps is that part of the field which we might
call the technical history of cartography and is usually
attempted by those historians of cartography with a
background in cartography. In short, it is the carto-
grapher’s view of his craft.””*®” These words amount to
a statement regarding the cartographer’s place in the
history of cartography, and they were accepted as such
by historically minded cartographers. They were thus
also a sign of the coming of age of a larger technical
component in the history of cartography. A general anal-
ogy could be that this trend belatedly matches the rise
of the history of technology as distinct from the history
of science in the period since World War II. As another
practicing cartographer expressed it, “chronological
map knowledge,” involving “the history of cartograph-
ical technics and technology,” ought to be set to increase
its relative share of the subject.”®

So far, only the harbingers rather than the substance
of a change in the balance of the history of cartography
can be detected.”®® At the very least, however, the emer-
gence of cartography as an independent discipline had
the effect of recruiting for the history of cartography a
new group of scholars, with technical training and a
different intellectual outlook, who were attracted to re-
search in their own specialist fields. An example has been
the increased attention paid to the history of thematic
mapping, progressively related to the growing impor-
tance of this subject in cartography as a whole.” Yet
these trends must be kept in proportion: the history of
cartography has clearly not identified entirely with car-
tography. For many practicing cartographers, historical
studies have inevitably remained a sideline to their con-
temporary researches, and this tendency has weakened
the impact of their contribution on the history of car-
tography. Systematic studies of form are only just be-
ginning to complement a continuing and proper concern
for the content of early maps as historical documents.

An interest in early maps as a means of communi-
cation in the past shows a similar process of gradual
colonization. Although such models became well estab-
lished in cartography from the late 1960s onward, they
were only slowly taken up in the history of cartography.
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The idea that maps represent a form of graphic language
is not new. Almost as soon as mapmakers had become
aware of the special nature of their craft and had re-
corded its practice in written treatises, they seem also to
have grasped the nature of the communicative properties
of maps. For example, Leonard Digges, in his Panto-
metria of 1571, referred to the advantages not only of
exactness but also of “dispatch” in the reading of maps,
although it was left to John Green, writing in the eigh-
teenth century, to restate the well-established belief that
“a Draught shews at once what many Words can’t ex-
press.”**! But if such a view was often echoed—and had
wide acceptance among historians of cartography
trained as geographers—it was a truth implicitly under-
stood and conveyed in their writings rather than one
that had been fully developed in their research. State-
ments such as one to the effect that the signs on early
maps represented a “cartographical alphabet,”*? an-
other that studies of early maps should be concerned
with the language or vocabulary of mapmakers,*”? or
that historians of cartography might focus on the “ex-
pressive terms by which [a map] makes its
communication’** can easily be found in the literature.

285. F. A. Shibanov, “The Essence and Content of the History of
Cartography and the Results of Fifty Years of Work by Soviet
Scholars,” in Essays on the History of Russian Cartography, 16th to
19th Centuries, ed. and trans. James R. Gibson, introduction by
Henry W. Castner, Monograph 13, Cartographica (1975}, 141-45,
quotation on 142,

286. Woodward, “Suggested Framework™ (note 205); see also
David Woodward, “The Form of Maps: An Introductory Frame-
work,” AB Bookman’s Yearbook, pt. 1 (1976), 11-20. Woodward’s
exceptions to this tendency ““to slight or ignore the processes by which
maps were made” (“Suggested Framework,” 109 and n. 17) were
Brown, Story of Maps (note 16), and Francois de Dainville, Le langage
des géographes (Paris: A. et ]. Picard, 1964).

287. Woodward, “Suggested Framework,” 107 (note 205).

288. Lech Ratajski, “The Research Structure of Theoretical Carto-
graphy,” International Yearbook of Cartography 13 (1973): 217-28.

289. See Blakemore and Harley, Concepts, 48—50 (note 164), for
examples of the imbalances in the historical study of such cartographic
processes.

290. This connection is synthesized in—and epitomized by—Rob-
inson, Thematic Mapping (note 28).

291. Leonard Digges, A Geometrical Practise, Named Pantometria
(London: Henrie Bynneman, 1571), preface; [John Green], The Con-
struction of Maps and Globes (note 69), quoted in J. B. Harley, “The
Evaluation of Early Maps: Towards a Methodology,” Imago Mundi
22 (1968): 62—74, quotation on 62.

292. E. M. J. Campbell, “The Beginnings of the Characteristic Sheet
to English Maps,” pt. 2 of “Landmarks in British Cartography,” Geo-
graphical Journal 128 (1962): 411-15, quotation on 414.

293. De Dainville, Langage des géographes, x (note 286); it should
be pointed out, however, that de Dainville was not interested in maps
for their own sake in this work—or in the history of cartography—
but used maps as documents in the service of history.

294, Skelton, Maps, 101 (note 15); Skelton’s later writings in par-
ticular are full of suggestive pointers that reveal his understanding of
the potential of the analogy between maps and language.
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The theoretical basis, however, was never formally set
out, nor was there an interchange with developments in
other subjects, such as art history, literature, or social
anthropology, where these concepts had been more thor-
oughly exploited.

Not until the early 1970s can we detect the first de-
liberate historical adaptations of ideas derived from the
cartographer’s concern with theories of communication.
In 1972, for example, Freitag suggested dividing the
history of cartography into eras and epochs correspond-
ing to Marshall McLuhan’s eras of communication,
starting with the “chirographic or manuscript era” and
going on to the eras of “typographic or printed maps”
and of “telegraphic (or screened) maps.””*** By the mid-
1970s the theme of maps as a means of communication
was increasingly being identified in the history of car-
tography. Woodward had reviewed communication
models as part of his “framework” for the subject;**®
Wallis had stressed the place of communication in the
study of the history of thematic cartography;®®” at the
level of documented research strategies, Andrews was
writing about “medium and message” in connection
with early Ordnance Survey maps of Dublin City*”® and
Lewis had modeled the “message images” transmitted
through selected maps of the Great Plains in the eigh-
teenth century;**® and in 1975 Harley had proposed a
systematic documentation using historical evidence for
the “user segment” of the communication model of Rob-
inson and Petchenik.’®® By the end of the decade a sim-
ilar approach to the history of maps was being developed
independently by scholars in other disciplines. Some re-
search by art historians on early maps, for example, not
only has adopted an iconographic strategy, strongly in-
fluenced by the concept of art as language, but has also
attempted to make more explicit its assumptions about
art (broadly defined to include some types of prints and
maps) as a graphic language.’*’ Such developments are
forcing historians of cartography to consider the con-
temporary meaning of maps and their social significance
as well as their qualities as artifacts or historical docu-
ments.>”® In another example, a historian of science
wrote about the emergence of “a visual language,” in
the sense of maps and diagrams, for geology, while his-
torians of the book can now envisage their subject in
general in terms of “‘the communications circuit.”*** For
a formalization of an interest in the properties of maps
as communicators of knowledge about space, the history
of cartography is perhaps primarily indebted to the rise
of academic cartography in the past two decades.

RECENT DEVELOPMENTS IN THE HISTORY OF
CARTOGRAPHY

The literature reviewed above may be taken to suggest
that a changed scholarly identity for the history of car-
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tography had already taken shape by the end of the
1970s. It has to be stressed, however, that the history
of cartography cannot be defined as an academic subject
by criteria such as the number of university departments
or established chairs devoted to its pursuit. In Portugal,
where the Junta de Investigagdes do Ultramar made pro-
vision in the period 1958-60 for the study of early car-
tography in Lisbon and Coimbra, a formal status has
emerged, albeit on a small scale.*® And in the Neth-
erlands, in 1968, a chair of cartography was established
in the University of Utrecht, which also formally incor-

295. Ulrich Freitag, “Die Zeitalter und Epochen der Kartenge-
schichte,” Kartographische Nachrichten 22 (1972): 184-91. He drew
on the ideas in Marshall McLuhan, Understanding Media: The Ex-
tensions of Man, 2d ed. (New York: New American Library, 1964),
esp. 145-46.

296. Woodward, “Suggested Framework,” 103-5 (note 205).

297. Helen Wallis, “Maps as a Medium of Scientific Communica-
tion,” in Studia z dziejéw geografii i kartografii: Etudes d’histoire de
la géographie et de la cartographie, ed. Jézef Babicz, Monografie z
Dziejéw Nauki i Techniki, vol. 87 (Warsaw: Zaktad Narodowy Im-
ienia Ossolifiskich Wydawnictwo Polskiej Akademii Nauk, 1973),
251-62.

298. J. H. Andrews, “Medium and Message in Early Six-Inch Irish
Ordnance Maps: The Case of Dublin City,” Irish Geography 6 (1969—
73): 579-93.

299. G. Malcolm Lewis, “The Recognition and Delimitation of the
Northern Interior Grasslands during the Eighteenth Century,” in Im-
ages of the Plains: The Role of Human Nature in Settlement, ed. Brian
W. Blouet and Merlin P. Lawson (Lincoln: University of Nebraska
Press, 1975), 23—44; idem, “Changing National Perspectives and the
Mapping of the Great Lakes between 1775 and 1795, Cartographica
17, no. 3 (1980): 1-31.

300. ]J. B. Harley, “The Map User in Eighteenth-Century North
America: Some Preliminary Observations,” in The Settlement of Can-
ada: Origins and Transfer, ed. Brian S. Osborne, Proceedings of the
1975 British-Canadian Symposium on Historical Geography (Kings-
ton, Ont.: Queen’s University, 1976), 47—69.

301. Michael Twyman, “A Schema for the Study of Graphic Lan-
guage,” in Processing of Visible Language, ed. Paul A. Kolers, Merald
E. Wrolstad, and Herman Bouma (New York: Plenum Press, 1979),
1:117-50.

302. Juergen Schulz, “Jacopo de’ Barbari’s View of Venice: Map
Making, City Views, and Moralized Geography before the Year
1500, Art Bulletin 60 (1978): 425-74; ]. B. Harley, “Meaning and
Ambiguity in Tudor Cartography,” in English Map-Making, 1500—
1650, ed. Sarah Tyacke {(London: British Library, 1983), 2245, for
an example of an iconographic-linguistic approach aimed at uncov-
ering the contemporary meaning of a group of early maps; also J. B.
Harley, “The Iconology of Early Maps,” in Immago et mensura mundi:
Atti del IX Congresso Internazionale di Storia della Cartografia, 2
vols., ed. Carla Clivio Marzoli (Rome: Enciclopedia Italiana, 1985),
1:29-38.

303. Martin J. S. Rudwick, “The Emergence of a Visual Language
for Geological Science, 1760—1840,” History of Science 14 {1976):
149-95; Robert Darnton, “What Is the History of Books?” in Books
and Society in Iistory, 3-26 (note 29); a graphic model of the “com-
munications circuit” appeats on p. 6.

304. See “Portugal” in the Chronicle section of Imago Mundi 17
(1963): 105—6, and Imago Mundi 24 (1970): 147—48.
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porated the history of cartography.>® But such insti-
tutional support for the history of cartography is still
relatively fragile, and its growth has to be measured in
terms of the activity of individuals rather than perma-
nent endowments. Outside the universities, the only im-
portant development has been the establishment (in
1970) of the Hermon Dunlap Smith Center for the His-
tory of Cartography at the Newberry Library, Chicago.
Created as a research institute, it was designed as much
to promote the subject as to exploit that library’s rich
holdings of early maps. It remains, so far, the only per-
manent center of its kind.*

Some compensation for the lack of formal institu-
tional support is available in the growing self-awareness
discernible among those who regard themselves as, first
and foremost, historians of cartography. This self-
awareness is providing its own support. It could be said
that lines of communication now exist for the emergence
of an “invisible college” of historians of cartography.>®’
These contacts already operate both through national
groups and through international links and meetings.
What can also be seen is the way the groups, increasingly
conscious of the identity of the history of cartography,
are beginning to advance the intellectual development
of their subject and to exploit its past achievements and
its potential to this end. Steps in the process of subject
building already noted include the development of spe-
cial interest groups in the national cartographic societies,
the continuing series of international conferences, and
the establishment of an International Cartographic As-
sociation Commission for the History of Cartography.
An additional supporting influence is the regular pub-
lication of an international directory of research.>*® Al-
though only forty-four countries are represented in the
1985 edition (compared with seventy-three countries re-
corded in the Imago Mundi bibliographies), even this
geographical spread points to an increased flow of ideas
across the national boundaries within which the history
of cartography has been traditionally constrained.

Taken singly, many of these developments may seem
no more than a taste of a different future for the subject;
but in recent years they have been supported by a num-
ber of writings of an explicitly methodological nature,
concerned either with stocktaking at a national level or
with criticism of the aims and purposes of the history
of cartography of a more general nature. Most con-
vincing is the extent to which this critique is not exclusive
to one or two countries but can be traced in most coun-
tries where there is an established tradition of research
in the history of cartography. As already noted, there is
nothing particularly new in the practice of bibliograph-
ical stocktaking, but over the past two decades, for ex-
ample, there have appeared Baldacci’s review of studies
by Italian scholars;>® Buczek’s bibliographical essay on
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the history of cartography in Poland and that of Koeman
on the Netherlands;*'° Ruggles’s account of the history
of cartography in Canada;’'" and Scharfe’s description
of the state of the art in Germany.?!? In addition, there
are the detailed Chronicle entries relating to the United
States published in Imago Mundi 3"

Most significant, from the point of view of intellectual
change, however, is the parallel tendency toward in-
trospection and self-criticism among historians of car-
tography. Looking no further than Britain, for example,
one finds that as early as 1962 Crone had pointed to an
antiquarian and bibliographical bias in the history of
cartography,'* though it was left to Skelton to mount
a more systematic critique in 1966. It was Skelton’s
clearly enunciated view that the subject, as he surveyed
it, was loosely defined and lacked philosophical and

305. In 1981 the chair was split into a chair of cartography and a
personal professorship in the history of cartography.

306. David Woodward, The Hermon Dunlap Smith Center for the
History of Cartography: The First Decade (Chicago: Newberry Li-
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1960s: see G. Jacoby, “Uber die Griindung einer internationalen Zen-
tralstelle fiir die Geschichte der Kartographie,” Kartographische Nach-
richten 12 (1962): 27-28; Wilhelm Bonacker, “Stellungsnahme zu
dem Plan einer internationalen Zentralstelle fiir Geschichte der Kar-
tographie,” Kartographische Nachrichten 12 (1962): 147-50. Ja-
coby’s main objective was to create an international archive of pho-
tographic negatives of all old or rare maps, together with appropriate
information and reference material.

307. Diana Crane, Invisible Colleges: Diffusion of Knowledge in
Scientific Communities (Chicago: University of Chicago Press, 1972).

308. Elizabeth Clutton, ed. and comp., International Directory of
Current Research in the History of Cartography and in Carto-biblio-
graphy, no. 5 {(Norwich: Geo Books, 1985).

309. Osvaldo Baldacci, “Storia della cartografia,” in Un sessanten-
nio di ricerca geografica italiana, Memorie della Societa Geografica
Italiana, vol. 26 (Rome: Societd Geografica Italiana, 1964), 507-52.

310. Karol Buczek, History of Polish Cartography from the 15th
to the 18th Century, 2d ed., trans. Andrzej Potocki (Amsterdam: Me-
ridian, 1982), 7-15; Cornelis Koeman, Geschiedenis van de karto-
grafie van Nederland: Zes eeuwen land- en zeekaarten en stadsplat-
tegronden {Alphen aan den Rijn: Canaletto, 1983); chap. 2 is
concerned with “Biografieén van Nederlandse schrijvers over karto-
grafie,” 6-13.

311. Richard 1. Ruggles, “Research on the History of Cartography
and Historical Cartography of Canada, Retrospect and Prospect,”
Canadian Surveyor 31 (1977): 25-33.

312. Wolfgang Scharfe, “Geschichte der Kartographie—heute?” in
Festschrift fiir Georg Jensch aus Anlafl seines 65. Geburtstages, ed.
F. Bader et al., Abhandlungen des 1. Geographischen Instituts der
Freien Universitit Berlin, 20 (Berlin: Reimer, 1974), 383-98.

313. For example, Walter W. Ristow in the Chronicle section, Immago
Mundi 17 (1963): 106—-14; idem, Imago Mundi 20 (1966): 90-94;
and other issues up to Irmago Mundi 29 (1977), when a new arrange-
ment for the Chronicle, cutting across national divisions—and de-
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314. G. R. Crone, “Early Cartographic Activity in Britain,” pt. 1
of “Landmarks in British Cartography,” 406-10 (note 292); referring
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methodological direction. In particular, he said, it
needed “a firm general base, secure lines of communi-
cation, and an accepted methodology.”*'* Recently,
however, some of these ideas have been developed. In
England, Blakemore and Harley reviewed them critically
in the context of recent Anglo-American writings on the
history of cartography.’!® In the United States, Wood-
ward had already concluded in 1974 that the collective
picture in the history of cartography was “that of a body
of literature lacking consistency in terminology, ap-
proach, and general purpose,”>!” to which Denis Wood
added his support, inveighing more stridently against
what he sees as the dominant “collecting mentality” of
many historians of cartography.’'®

The new critical spirit is by no means confined to
Great Britain and North America. Those European
countries in which there are strong traditions of research
in the history of cartography are also adding to the
methodological debate. In the Netherlands Koeman,
promoting the idea of the wider relevance of the history
of cartography, has examined “modern investigations™
in the field in terms of their contribution to cultural
history and to the development of cartography.*” In
Italy, where discussion centers on the dynamism of the
subject, Elio Manzi rejected the notion of decline in the
history of cartography as practiced in that country, dem-
onstrating its vigor by enumerating 136 items in a recent
review paper;>>® but Gaetano Ferro’s answer was that
these were mainly local in scope, were fragmented, and
were undertaken without an awareness of unifying con-
cepts.**! Vladimiro Valerio has also injected a systematic
note of criticism into the study of the history of carto-
graphy by Italian scholars.*** In Poland, historians of
cartography have likewise examined the situation and
needs of their subject,*® and in Switzerland Eduard Im-
hof, writing in 1964, was one of the earliest scholars to
complain of the extensive gaps in historical cartographic
research, referring in particular to the emphasis he saw
being given to biobibliographical studies at the expense
of technical analyses of the map artifact.*** In Germany
too, Ruthardt Oechme had already remarked in 1971 that
‘early cartography is now looked on mainly as a hobby
and it receives little consideration for study or research
in German universities.””** Since he wrote, an awareness
of the history of cartography in Germany has been raised
by the activities in the Deutsche Gesellschaft fiir Kar-
tographie of a working group devoted to its study, and
its potential and the need for change have been recog-
nized in a recent review by Scharfe.**® In France there
has been relatively little interest in theoretical matters
by the few practicing historians of cartography, but Phil-
ippe Pinchemel, a geographer, has sought to clarify the
relation between the history of geography and the his-
tory of cartography, noting that historians of carto-
graphy have only rarely been aware of epistemological

The Map and the Development of the History of Cartography

issues.*?” Finally, in Russia, where the history of car-
tography has attracted substantial scholarly attention,*?®
there has also been published a systematic review, “The
Use of Old Maps in Geographical and Historical Inves-
tigations.”>? This, as its title suggests, is primarily con-
cerned with early maps as sources for physical and hu-
man geography, but it serves to reemphasize the wider
role of a history of maps in historical research in general,
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324. Eduard Imhof, “Beitrige zur Geschichte der topographischen
Kartographie,” International Yearbook of Cartography 4 (1964):
129-53, quotation on 130.

325. Ruthardt Oehme, “German Federal Republic,” in Chronicle,
Imago Mundi 25 (1971): 93-95, quotation on 93.
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The Map and the Development of the History of Cartography

Such studies may form only a small percentage of the
total new literature of the history of cartography, but
they do reflect a heightened consciousness of its place
in the humanities. They reflect, too, an awareness of an
academic subject that has to be understood in terms of
its own problems and potential. By 1980 the history of
cartography was at a crossroads. The divergence was
not only between its historical associations with geo-
graphy and map librarianship and its newer, enhanced
role within an increasingly independent cartography. It
was also between its traditional work in the interpre-
tation of the content of early maps as documents and
its more recently clarified aims to study maps as artifacts
in their own right and as a graphic language that has
functioned as a force for change in history.
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Cartography in Prehistoric Europe and the Mediterranean






2 - Prehistoric Maps and the History of Cartography:

An Introduction

CATHERINE DELANO SMITH

The study of prehistoric mapping in Europe and its bor-
derlands, as in other continents, requires a new begin-
ning. In the past scholars have been handicapped not
only by a severe shortage of evidence but also by mis-
guided attitudes toward the intellectual capacity of early
man. In addition, they have failed to consider either the
diagnostic characteristics of prehistoric maps or the prin-
ciples that should be developed for their identification
and study. Accounts of the origins of mapping have
tended to be confused and contradictory, and any new
study must necessarily adopt a critical viewpoint. It
seems obvious that the origins of European cartography
must be sought in the period before that of the earliest
recorded maps in the historic societies and that if ex-
amples of maps have survived from the prehistoric
period they will be found in the archaeological material.
Richard Andree seems to have been the first to focus
specifically on the origins of mapping,’ but it was not
until the middle of the twentieth century that the real
problem was diagnosed. In 1949 Lloyd Brown had re-
marked that “map making is perhaps the oldest variety
of primitive art . . . as old as man’s first tracings on
the walls of caves and in the sands.”” Yet it was not
until 1951 that Leo Bagrow belatedly drew attention to
the fact that, notwithstanding these prehistoric origins,
actual information about early maps is hard to come by
and that early maps had been known for a much shorter
time than many other products of civilization.’
Surveys of the origins of mapping can be counted on
the fingers of one hand. The first of three pioneering
works is Andree’s monograph, which, despite its prom-
ising title, “Die Anfinge der Kartographie” (The begin-
nings of cartography), is a straightforward account of
mapping by “primitive people.” It does not include any
discussion of the relation between such mapping and the
earliest development of the idea of the map or of spatial
skills in the prehistoric period, although these were ob-
viously well developed by the time of the earliest his-
torical maps.® Andree’s paper, which set the tone for
much of the subsequent literature, starts with a comment
on the way many “primitive people,” lacking the benefit
of the magnetic compass, are nevertheless able to pro-
duce maps of surprising exactitude and accuracy. At-
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tention is drawn to the two conditions present among
“primitive peoples™ that account for their cartographic
abilities: first, an unparalleled sense of direction, related
to their knowledge of the terrain; second, their technical
skill in drawing. The main discussion concerns examples
of “picture maps™ (Kartenbilder), starting with Ainu
sand maps and Eskimo maps and finishing with early
Chinese and Japanese maps. Although the paper was
later incorporated verbatim in one of his major works,
Ethnographische Parallelen und Vergleiche, which also
contained an informed chapter on petroglyphs from all
over the world, Andree still did not link such images,
most of which are prehistoric in date, with the origins
of mapping concepts.’

The second of the pioneering works, Wolfgang Drob-
er’s “Kartographie bei den Naturvélkern” (Mapmaking
among primitive peoples), appeared at the beginning of
the present century.® Drober’s title provides a more hon-
est description of its preoccupation with examples of
“primitive maps” rather than the origins of mapping.
Dréber was obviously indebted to Andree” and, in par-
ticular, took up Andree’s comments on the basic skills

1. Richard Andree, “Die Anfinge der Kartographie,” Globus: Il-
lustrierte Zeitschrift fiir Linder 31 (1877): 24-27, 37-43.

2. Lloyd A. Brown, The Story of Maps (Boston: Little, Brown, 1949;
reprinted New York: Dover, 1979), 32; five years previously, David
Greenhood, “The First Graphic Art,” Newsletter of the American
Institute of Graphic Arts 78 (1944): 1, had said that “cartography is
not only the oldest of the graphic arts but also the most composite of
them.”

3. Leo Bagrow, Die Geschichte der Kartographie (Berlin: Safari-
Verlag, 1951), 14. The translation is from page 25 of his History of
Cartography, rev. and enl. by R. A. Skelton, trans. D. L. Paisey (Cam-
bridge: Harvard University Press; London: C. A. Watts, 1964).

4. Dating from about 3000 B.C.; see p. 57.

5. Richard Andree, Ethnographische Parallelen und Vergleiche
(Stuttgart: Julius Maier, 1878), 197-221; idem, “Anfinge der Kar-
tographie,” with figures (“Petroglyphen”) (note 1).

6. Wolfgang Dréber, “Kartographie bei den Naturvolkern” (Map-
making among primitive peoples) (Diss., Erlangen University, 1903;
reprinted Amsterdam: Meridian, 1964); summarized under the same
title in Deutsche Geographische Blitter 27 (1904): 29-46.

7. In addition to Andree’s Ethnographische Parallelen (note 5),
Dréber frequently cites his Geographie des Welthandels, 2 vols. {Stutt-
gart, 1857-72).
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of “primitive peoples,” adding to the list one other con-
dition—their sharp eyesight.

Finally came Bruno Adler’s Russian essay, “Karty per-
vobytnykh narodov”” (Maps of primitive peoples).® Still

8. Bruno F. Adler, “Karty pervobytnykh narodov” (Maps of prim-
itive peoples), Izvestiya Imperatorskogo Obshchestva Lyubiteley Yes-
testvoznaniya, Antropologii i Etnografii: Trudy Geograficheskogo Ot-
deleniya 119, no. 2 (1910). This has never been translated from the
Russian, and insofar as it is known at all to historians of cartography,
it is probably through H. de Hutorowicz’s brief synopsis “Maps of
Primitive Peoples,” Bulletin of the American Geographical Society 43,
no. 9 (1911); 669-79. A better idea of the wide-ranging scope of
Adler’s work may be derived from its contents, as tabulated here using
Adler’s headings:

Chapter 1
1. “Orientation” in humans
2. [Navigational] markers
3. Drawing
Chapter 2
1. Maps of primitive peoples
A. Chukchi

Eskimos

Koryaks

Yukagirs

Yenesel

Samoyeds

Yuraks

Dolgane

Tungusii (Yenesei valley)

Yakuts

Russian peasants of Turukhansk Kray

Ostyaks
. Gilyaks

Ainu

Karagas and Sayoti (?)

Mongols and Buryats

Indians of North America

Indians of South America

Natives of Africa

Ancient Ethiopian (?) map

Australians

Oceanians

W. Maps of prehistoric peoples

Chapter 3. Maps of semicultured and cultured peoples of antiquity

and a comparison of these with the maps of primitive peoples.
A. Mexicans and Incas

Assyro-Babylonians

Ancient Jews

Ancient Persians

Ancient Indians

Ancient Chinese

Japanese and Koreans

Ancient Egyptians

Ancient Greeks

Ancient Romans

Ancient Arabs

Maps of the Middle Ages

. An ancient Russian map

Maps of Russian missionaries among the Yakuts

Chapter 4. Comparison of maps of primitive peoples with maps of

literate peoples.
A. Orientation according to the points of the horizon
B. The compass
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the only substantial work on the subject, it failed to
become a seminal text. This may be attributed in part
to the language barrier, but it was not a theoretical work,
nor did Adler speculate in it about the origins of map-
ping. What it does contain is an important corpus of
“primitive maps” gathered during the decade before its
publication. These came from contemporary expedi-
tions, especially those into Siberia; from a library and
museum search throughout Europe; and from contri-
butions sent in by American scientific institutions.” It
also contains, in the wide range of Adler’s survey, germs
of inspiration that could have stimulated further re-
search (the section on maps and religion, for instance),
but these have been left dormant. Notwithstanding all
this promise, even Adler had very little to say under his
section headed ‘““Maps of Prehistoric Peoples.””

It was here, in a largely undeveloped state, that the
matter of prehistoric cartography rested for the most
part until the 1980s. In the interval, only Leo Bagrow
made any contribution to the subject, and even he de-
voted relatively little space either to prehistoric maps or

C. Auxiliary lines on a map
D. Observance of accuracy of distances and areas
E. Nomina geographica
Chapter 5. Materials, instruments, techniques, coloring of maps, etc.,
of primitive peoples.
A. Material
Maps on sand, snow, etc.
. Relief maps
Maps on stone
. Maps on bark and birch bark
Maps on animal hides, cloth, and paper
Maps on chance objects
g. Stick maps
Map-drawing instruments
Map techniques
The coloring of maps
Geographical landscape portrayed on maps
Rivers
. Relief of earth’s surface
Vegetation
. Anthropogeographical features on the map
The animal world

e D o

OO

opo0 T

Chapter 6
A. Chief types of maps of primitive peoples
B. The maps of primitive peoples as an educational aid
C. Atlases of primitive peoples
D. Maps in religion
E. Capabilities of primitive peoples in cartography
Findings and conclusions
(Translated by Alexis Gibson, London.)

9. Hutorowicz, “Maps,” 669 (note 8), said this added up to fifry-
five maps from Asia, forty from Australia and Oceania, fifteen from
America, three from Africa, and two from the East Indies.

10. Adler, “Karty” (note 8), cols. 217 (3 lines only) and 218-20,
thus taking up only three columns (one and a half pages) to dispose
of the full range of his examples; Hutorowicz, “Maps,” 675 (note 8),
however, said Adler gave “many pages” to a discussion of recently
discovered maps. See pp. 64—66 for Adler’s comments on the Kes-
slerloch artifacts.
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to the origins of mapping.'" The various synoptic texts
on the history of cartography that appeared later—for
example, those of Herbert George Fordham, Lloyd A.
Brown, Gerald R. Crone, and Norman J. W. Thrower—
were equally brief.'* All these paid lip service, usually
in the opening paragraph, to what they saw as early
man’s “almost instinctive” ability to draw, though they
neither supported such claims nor demonstrated their
significance in connection with the origins of mapping,.
All started their histories of the map with the Babylo-
nians and Egyptians, at the earliest, or with the maps of
the classical period. All ignored the prehistoric period.

Thus the first confusion in the bulk of the literature
on the earliest maps derives from a lack of proper at-
tention to the distinction between prehistoric cartogra-
phy and the “primitive” cartography associated with
indigenous cultures in the historical period. Another
basic aspect of the neglect of prehistoric cartography
follows from that and is the second source of confusion,
namely the almost exclusive use of anthropological
sources by Andree, Drober, Adler, and Bagrow.
Archaeological evidence, unless encountered in the
course of ethnographic studies in the New World,"? was
ignored, and European and Old World cartographic pre-
history, to say nothing of that in other areas of the world,
went largely unacknowledged.'* The consequence of this
bias was that early historians of cartography were dis-
tracted from searching the archaeological evidence for
the first signs of cartographic activity. Instead, they con-
centrated on the regional distribution of largely contem-
porary indigenous maps. Had these authors made a clear
distinction between prehistoric and historical indige-
nous, and had they appreciated the interdependence of
interpretations of these two categories, their research
might have substantially contributed to the study of the
origins of mapping. Only Bagrow recognized the poten-
tial of such an approach, pointing out that “we must
therefore look at the primitive tribes of today, whose
cartographic art has stopped at a certain point in its
development [and where] we may find evidence . . . by
analogy for what happened in the Mediterranean world
in earlier times.”** Thus, for Bagrow, in the absence of
contextual evidence from the prehistoric period itself,
the major line of approach to prehistoric cartography
would have to be through the maps of historical indi-
genous cultures. Nevertheless, this would be only a
means to an end.

A third source of confusion arose from yet another
blurred distinction, the lack of differentiation between
the well-documented wayfinding and navigational skills
of many indigenous peoples and the practice of making
maps within these early societies.'® Moreover, this whole
discussion was clouded by the general acceptance of a
Darwinian viewpoint, which stresses an irreversible evo-
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lutionary sequence from primitive to advanced, savage
to civilized, and simple to complex in thought and be-
havior."” Adler quoted Schurtz’s condescending admis-
sion that some “rude and awkward attempts” at map-
making may have been made in prehistoric times; Brown
was led to see cartography as evolving ““slowly and pain-
fully” from obscure origins; while Fordham’s choice of
the word “savages” blocked further argument.'® Their
writings thus implied a contradiction. On the one hand
was the claim regarding the antiquity of the art they
described and on the other was the incapacity of the
prehistoric “savages’ to produce it. Refuge was taken
in the word “instinct.” As late as 1953, Crone could
accept that “primitive peoples of the present day . . .

11. This treatment can be traced back to his first major publication,
Leo Bagrow, Istoriya geograficheskoy karty: Ocherk i ukazatel’ lite-
ratury (The history of the geographical map: Review and survey of
literature), Vestnik arkheologii i istorii, izdavayemyy Arkheologiches-
kim Istitutom (Archaeological and historical review, published by the
Archaeological Institute) (Petrograd, 1918), where what he had to say
about prehistoric maps took one page, “‘primitive” maps took another,
and by page 3 he was discussing the clay tablet maps from Babylonia.
This balance was maintained in his 1951 text Geschichte (note 3) and
in his Meister der Kartographie (Berlin: Safari-Verlag, 1963), which
is identical in content to the English version of 1964, History of Car-
tography (note 3). For details of his comments on European prehistoric
maps see below, pp. 65-66 n.61, 72-73 n.90, 8S.

12. Herbert George Fordham, Maps: Their History, Characteristics
and Uses: A Handbook for Teachers, 2d ed. (Cambridge: Cambridge
University Press, 1927); Brown, Story of Maps (note 2); Gerald R.
Crone, Maps and Their Makers: An Introduction to the History of
Cartography, 1st ed. (London: Hutchinson, 1953; 5th ed., Folkestone:
Dawson; Hamden, Conn: Archon Books, 1978); and Nor-
man J. W. Thrower, Maps and Man: An Examination of Cartography
in Relation to Culture and Civilization (Englewood Cliffs, N.].: Pren-
tice-Hall, 1972).

13. For example, Alexander von Humboldt, Views of Nature, trans.
E. C. Otté and H. G. Bohn (London: Bell and Daldy, 1872), said that
the petroglyphs he found in the vicinity of the Orinoco could not
possibly have been carved by the existing “naked, wandering savages

. . who occupy the lowest place in the scale of humanity” (p. 147)
and concluded that they attest the area was “once the seat of a higher
civilisation” (p. 20).

14. The exception being Adler’s reference to the bone plaques from
Schaffhausen, Switzerland, in “Karty,” col. 218 (note 8), which was
taken up by Bagrow, Istoriya, 2 (note 11), Geschichte, 16 (note 3),
and History of Cartography, 26 {note 3).

15. Bagrow, Geschichte, 14 (note 3), and History of Cartography,
25 (note 3).

16. This distinction was pointed out by Michael J. Blakemore,
“From Way-finding to Map-making: The Spatial Information Fields
of Aboriginal Peoples,” Progress in Human Geography 5, no. 1
(1981): 1-24, esp. 1.

17. On Darwinism in the history of cartography see Michael J.
Blakemore and J. B. Harley, Concepts in the History of Cartography:
A Review and Perspective, Monograph 26, Cartographica 17, no. 4
(1980): 17-23.

18. Adler, “Karty,” col. 220, n. 2 (note 8), refers to Heinrich Schurtz,
Istoriya pervobytnoy kul’tury (History of primitive cultures} (Moscow,
1923), 657, translated from the German Urgeschichte der Kultur
(Leipzig and Vienna, 1900); Brown, Story of Maps, 12 (note 2); Ford-
ham, Maps, 1 ff. (note 12).
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have an almost instinctive ability to produce rough but
quite accurate sketches.”” Moreover, he conjectured,
similar abilities would be found at the origins of map-
making in the Middle East and around the shores of the
eastern Mediterranean. Suggestions such as these ig-
nored anthropological evidence. It is well known that
indigenous peoples, far from relying on instinct, have
developed elaborate and exacting, usually ritualistic,
mechanisms to ensure the dissemination of the most
valued knowledge within their society and its transmis-
sion from one generation to another. Such cartographic
skills as these peoples have are not instinctive but are as
much acquired and learned as those of members of mod-
ern societies.

The fourth confusion characterizing the literature con-
cerns the relative importance and distribution of maps
in prehistoric and indigenous societies. It is perfectly fair
to point out, as did Drober, that not all these peoples
are equally “good” at cartography,?® but further qual-
ification is needed. Not all prehistoric and indigenous
peoples choose to be interested in graphic forms of
expression or communication.”! It is also necessary to
consider the influence of different physical environments
on the mapping stimulus. Thus, it can hardly be con-
sidered fortuitous that the stick charts of the Marshall
Islanders, which are still given prominence in virtually
every text or paper touching upon the subject of indi-
genous mapping, come from Oceania, or the Eskimos’
carved maps from the frozen North; they both meet the
demands of a highly specialized way of life involving
regular navigation in extensive areas of undifferentiated
terrain. Land-based tribes, at least those not living in the
deserts, need no such artifices and have not normally
produced them for their own use. Too much emphasis
has been placed on these familiar and well-worn aspects
of nonliterate cartography and too little on the nature
of prehistoric maps and the origins of cartography.

The final confusion in the literature concerns the nar-
row interpretation of the function of both prehistoric
and indigenous mapping. The tendency has been to as-
sume that both these categories exclusively served what
was perceived as a basic need, that of wayfinding. Until
very recently, there was no real attempt by historians of
cartography to understand indigenous societies on their
own terms. Thus Fordham, in a tantalizing but abortive
section on cartographic ideas, selected direction and dis-
tance as the crucial concepts in the genesis of maps.*
For him, early maps were never more than route maps,
in due course embellished with collateral information to
give rise to the topographical map. Such an interpreta-
tion ignores well-known anthropological facts. The ac-
knowledged skills of indigenous peoples at navigating
without artificial aids, including maps, and the para-
mount importance to them of memorizing all know-
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ledge, were glossed over.”> Also ignored was potential
insight into the function of prehistoric maps to be gained
through prehistorians’ and anthropologists’ studies of
rock art in the prehistoric and historical periods. These
studies suggest that prehistoric maps may have been
produced in a religious context, that matters of belief
governed their execution, and that their function would
have been abstract and symbolic rather than exclusively
practical wayfinding and recording.**

Taking all these points together, we see that historians
of cartography are on unfamiliar ground when it comes
to a study of the origins of European cartography. They
are faced with a new set of concepts and the need for a
new approach. There are already signs of a change of
attitude in the literature of the history of cartography.
In 1980 P. D. A. Harvey’s History of Topographical
Maps: Symbols, Pictures and Surveys was published.*’
In that year, too, Michael Blakemore and J. B. Harley
warned of the “ever present danger . . . that we will
apply our own standards unthinkingly to those of the
cartography of the past.”’*® In the following year, Mi-
chael Blakemore went on to question why aboriginal
(indigenous) peoples should draw maps at all when their
directional skills were so developed,”” and in 1982 an
attempt was made to look again at the prehistoric maps
in European rock art.”® It is now time to reconsider the
evidence for early maps and for the origins of carto-
graphy in a new light.

Taking the broadest view of graphic forms of spatial
representation, evidence of early maps can be sought in
many different types of art, artifacts, and cultural activ-
ities. It has been associated with a wide range of geo-
graphically scattered and temporally distributed cul-
tures. Examples of prehistoric maps and maps made by
indigenous peoples of the historical period have been
reported in the literature of diverse subject disciplines

19. Crone, Maps and Their Makers, 15 (note 12).

20. Drober, “Kartographie,” 78 (note 6).

21. Robert Thornton, “Modelling of Spatial Relations in a Bound-
ary-Marking Ritual of the Iraqw of Tanzania,” Man, n.s., 17 (1982):
528-4s.

22, Fordham, Maps, 1-2 (note 12), is followed by Crone, Maps
and Their Makers, i (note 12), among others.

23. A point noted by Bagrow in Geschichte, 14 (note 3), and History
of Cartography, 25 {note 3). See also Frances A. Yates, The Art of
Memory (London: Routledge and Kegan Paul, 1966).

24. Mircea Eliade, A History of Religious Ideas, trans. Willard R.
Trask {Chicago: University of Chicago Press, 1978), vol. 1, From the
Stone Age to the Eleusinian Mysteries, chap. 1.

25.P. D. A. Harvey, The History of Topographical Maps: Symbols,
Pictures and Surveys (London: Thames and Hudson, 1980).

26. Blakemore and Harley, Concepts, 22 (note 17).

27. Blakemore, “Way-finding” {note 16).

28. Catherine Delano Smith, ““The Emergence of ‘Maps’ in European
Rock Art: A Prehistoric Preoccupation with Place,” Irmago Mundi 34
(1982): 9-25.
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and preserved in map, museum, and archival collections
as well as—in the case of rock art—in the field.

In this History, a working distinction is drawn be-
tween the maps associated with prehistoric and with
indigenous societies within the historical period in both
Old and New World contexts. The basis of the distinc-
tion involves the nature of the evidence. The primary
source material for all prehistoric periods is by definition
exclusively archaeological. For indigenous mapping, it
is primarily anthropological and historical and only sec-
ondarily archaeological. The two classes of evidence are
not, of course, mutually exclusive, and anthropological
findings are crucial in illuminating the archaeological
record of the prehistoric period.”” Adopting this crite-
rion, a more or less clear line, based on the appearance
of writing in a culture, can be drawn, often but not
universally, to mark the separation between the prehis-
toric and the historical eras. The present volume deals
with the prehistoric period of only part of the Old
World. The focus is on Europe, although the sweep is
broadened to take in the adjacent parts of southwestern
Asia and northern Africa. In these regions the prehistoric
period ended approximately in the third millennium
B.C., at the time of the appearance of Babylonian pic-
tographs (about 3100 B.cC.) and cuneiform writing (after
2700 B.c.) and Egyptian hieroglyphs (about 3000 B.c.),
followed by Cretan pictographs (2000 B.c.).*° It closed
slightly later in China (ca. 2000 B.c.). In Southeast Asia
and in Japan the arrival of writing and the dawn of the
historical period was later still, being scarcely perceptible
until the first century A.p. Thus, discussion of Asian
prehistoric cartography is deferred until the second vol-
ume of the History, where it will take its place as a
prologue to the great cartographic achievements of that
part of the Old World. In the New World, and in many
peripheral regions of the Old World, the prehistoric pe-
riod continued—generally speaking—until the arrival of
European voyagers, explorers, and settlers in the fif-
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teenth century or later. Apart from some notable ex-
ceptions, such as Mayan pictographs and the use of an
Old Javanese-based script in the Philippines before the
arrival of Magellan in 1521, literacy came to these areas
only with European conquest. It is appropriate, there-
fore, to delay discussion of these maps-—both prehistoric
and historical, of the Americas, Africa (south of the
Sahara), Australasia, and Oceania—until they can be
included in a discrete section in volume 4 devoted to the
major period of European contact with many of those
societies.

Although this division may seem unfamiliar to those
accustomed to seeing all prehistoric and indigenous
mapping treated as a prologue to the history of carto-
graphy proper, it is amply justified. The aim is to be able
to describe both the qualitative individuality and the
chronological sequence of the main contexts for such
mapping in Europe, Asia, and the New World. For the
New World, treating indigenous cartography in the con-
text of Old World colonialism maintains the fuller his-
torical perspective as well as the narrative arrangement
of the History as a whole. Likewise, the following dis-
cussion of the origins of cartography, which precedes
the survey of the prehistoric cartography of Europe (in-
cluding Russia west of the Urals), the Middle East, and
North Africa (with the Sahara), serves to bring into
sharper focus man’s earliest involvement in what is now
recognized as cartography.

29. See below, chap. 4, “Cartography in the Prehistoric Period in the
0Old World: Europe, the Middle East, and North Africa,” pp. 54-101.

30. Information on the different writing systems, their origins, and
date of appearance for the present discussion is derived mainly from
David Diringer, The Alphabet: A Key to the History of Mankind, 3d
ed. rev. (London: Hutchinson, 1968), with reference also to Hans
Jensen, Symbol and Script: An Account of Man’s Efforts to Write, 3d
ed. rev. and enl. (London: George Allen and Unwin, 1970). The re-
lationship of the different forms of early writing in the Middle East
is summarized in The Times Atlas of World History, ed. Geoffrey
Barraclough (Maplewood: Hammond, 1979), 52-53.
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G. MarLcoLMm Lewis

One can argue that man’s need to make maps arose
during a fairly early stage in the coevolution of brain
and culture. While gene mutations created new poten-
tialities, culture would have bestowed advantages on
those individuals and groups who could best perform
specific mental and mechanical activities." At a certain
stage it would have become advantageous for man to
structure information about the spatial aspects of his
world and to communicate it to others. Unlike tempo-
rally structured information such as narratives, which
can be transmitted—as speech or music—in a sequential
mode, spatial information would not have been easy to
transmit by the earliest of man’s communication sys-
tems. Speech and music were ephemeral as well as se-
quential, and so were gesture and dance, though those
could be two- or at best three-dimensional. However,
once graphic forms of communication were developed
in the Upper Paleolithic (some forty thousand years ago),
they had the advantage of being both more permanent
and two- or three-dimensional. Thus it would have been
from these graphic forms that the means of expressing
and communicating information about the world in spa-
tially structured images first emerged. Although the ad-
vantages of such a means of communication would have
been accruing from the start, for a long time mapmaking
was almost certainly an unconscious, barely differenti-
able form of graphic expression. Indeed, this is still its
status in certain indigenous societies, though in other
parts of the world it began to emerge as a distinctive
practical art some three thousand or more years ago.
Mapmaking appears to have remained undifferentiated
in those cultures in which cognitive development, even
in adults, terminated at the preoperational stage, which
is distinguished by the topological structuring of space.
Those societies in which adults first began to manifest
operative modes of cognition were the ones that first
began to formalize projective and Euclidean geometries,
and it was within these that cartography first emerged
as a distinctive practical art.

The capacity to transmit information about spatial
relationships between phenomena and events and to re-
ceive such information in message form was already well
developed in many animals long before the emergence

50

of Homo sapiens, though their message systems were
genetically predetermined and thus unmodifiable either
by mental reflection or by group interaction. Since these
animals have evolved far less rapidly than man during
the past forty thousand years, we can assume that their
means of communication were much the same then as
now. Studies of animal behavior have revealed examples
of mapping procedures. Most involve scent marking of
the environment and require the receiver to be in the
area.” In certain respects such scent marking of territory
can be likened to the way man employs markers to in-
dicate boundaries where no maps exist. There are also
a few known animal systems for communicating spa-
tially structured information about the environment to
receivers outside it, but these are ephemeral, lacking the
relative permanence of artifacts. The best known is the
round and waggle dance performed by honeybees on
returning to the hive, by means of which they indicate
to other hive members the direction and distance at
which nectar has been found.?

Although this example might be dismissed as excep-
tional, “it is quite possible that we have yet to learn
about the specialized languages of many organisms,” as
John Bonner says, since “each case is rather like cracking
a code, and few people have the gift.”* All the animal
systems so far deciphered for transmitting a “map” to
others of the species are genetically inherited. In con-
sequence, they are unadaptable and are transmitted in

1. Charles J. Lumsden and Edward O. Wilson, Prometbean Fire:
Reflections on the Origin of Mind (Cambridge: Harvard University
Press, 1983), 1-21.

2. For example, wolves in northeastern Minnesota cover their 100
to 300 square kilometer ranges approximately once every three weeks,
leaving scent marks at regular intervals along well-established routes
and in greater concentration at route junctions and near the edges of
their territories. Roger Peters, “Mental Maps in Wolf Territoriality,”
in The Behavior and Ecology of Wolves: Proceedings of the Sympo-
sium on the Behavior and Ecology of Wolves Held on 23-24 May
1975 in Wilmington, N.C., ed. Erich Klinghammer (New York and
London: Garland STPM Press, 1979), 122-25.

3. Karl von Frisch, The Dance Language and Orientation of Bees,
trans. Leigh E. Chadwick (Cambridge: Belknap Press of Harvard Uni-
versity Press, 1967).

4. John T. Bonner, The Evolution of Culture in Animals (Princeton:
Princeton University Press, 1980), 129.



The Origins of Cartography

forms that, though rememberable (at least by higher
animals), are otherwise unstorable. It is in these aspects
of spatial consciousness and the ability to communicate
it that Homo sapiens is different.

Like all animals, but far more so than most, early
Homo sapiens, of forty thousand or more years ago, was
mobile. People moved in an essentially two-dimensional
space for a variety of reasons, either searching out or
avoiding a diverse range of objects, conditions, pro-
cesses, and events. Consciousness of the world involved
monitoring it for novelty—for both unanticipated events
in time and unexpected objects and conditions in space,
which might constitute hazards or, alternatively, afford
opportunities. In either case they compelled attention.
More than in other primates and far more than in other
animals, the well developed eyesight of Homo sapiens
provided the necessary sensory basis for developing a
spatial mental schema against which to relate these haz-
ards or opportunities. In contrast to the forest habitats
of most primates, the grassland habitat of Homo sapiens
afforded a more extensive visual world. Survival in-
volved developing strategies for achieving at the same
time prospect through vision and refuge through self-
concealment.” Not surprisingly, therefore, “spatializa-
tion” was probably the “first and most primitive aspect
of consciousness,” so much so that attributes of space
such as distance, location, networks, and area continue
to pervade many other areas of human thought and
language.®

Unlike modern scientific awareness, with its search
for order and regularity, the awareness of early Homo
sapiens focused on irregularities in the world and on
uncertainties rather than certainties.” Consciousness
would have constituted “a form of re-presentation of
the current perceptual input on a mental screen,” thus
maintaining a continuous state of alertness for the un-
anticipated and unexpected.® However, survival and
success were not dependent only on consciousness and
on response in individuals. They also depended on co-
operation between individuals and within the society
and on the ability to communicate between individuals
and within the group, to store and transmit information,
and to decode it in message form. Hence the develop-
ment of the several forms of language—including those
for communicating spatial information—which ensured
the emergence of society and the handing on of its ac-
cumulated culture to later generations.

As early as 400,000 B.r., Homo erectus (i.e., Peking
man) was capable of group pursuit and a degree of co-
ordinated action in capturing and slaughtering large an-
imals. These activities involved sporadic forays, system-
atic searches, and occasional migrations away from
established territories (as distinct from the cyclical mi-
grations of many other species). Such abilities were in
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part the cause and in part the consequence of intellectual
and social developments. Success in hunting was to in-
crease further with growth in the ability to adapt be-
havior to particular circumstances and to communicate
and collaborate with others.

Both involved tremendous increases in intelligence and
learning ability. Homo sapiens developed four important
mental capacities that may also be regarded as necessary
conditions for the eventual acquisition of mapping skills.
First, there was the ability to delay an instinctive re-
sponse in favor of a pause for exploration; second, the
facility of storing acquired information; third, the ability
to abstract and generalize; and fourth, the capacity to
carry out the required responses to information thus
processed. Collaborative effort in hunting, in particular,
involved coding information and a capacity to transmit
it rapidly and effectively between individuals. Language
(gestural and graphic as well as spoken) was the enabling
device that ensured this. Unlike the ‘“here and now”
language of the other higher primates, human language
began to bind “‘events in space and time within a web
of logical relations governed by grammar and meta-
phor.”® Wittgenstein’s proposition that “the limits of
my language mean the limits of my world” remains
valid."® One could go further and say that the origins
of language and the growth of spatial consciousness in
man are closely interrelated. The cognitive schema that
underlay primitive speech must have had a strong spatial
component. Not all messages were spatial in content or
manifestation, but many would have been, and these

5. Jay Appleton, The Experience of Landscape (New York: John
Wiley, 1975), 73.

6. Julian Jaynes, The Origins of Consciousness in the Breakdown
of the Bicameral Mind (Boston: Houghton Mifflin, 1976), 59-61.
Time is, and long has been, described in the terminology of space.
Unconsciously, and without giving rise to confusion, we talk, albeit
metaphorically, of the distant past, points in time, and the way ahead.
Our lives meander, diverge along different paths from those of others,
and have turning points. We locate problems and have different areas
of interest. Our minds have their regions and frontiers, and our lives
are circumscribed. Much less frequently, we reverse the metaphorical
process by describing aspects of space in terms of time. Journeys take
minutes, hours, or days. Yet for most people, and perhaps from the
beginning of human consciousness, “what fails to exist now has
seemed less real than what merely fails to exist here”: Alan Robert
Lacey, A Dictionary of Philosopby (London: Routledge and Kegan
Paul, 1976), 204. Hence we chart our progress to date, plan our
careers, and map out our lives.

7. Interestingly, forty thousand years or so later, the idea that in
order to constitute a message, information must contain a degree of
surprise for the receiver has been used by mathematicians in defining
it as a precisely measurable commodity.

8. John Hurrell Crook, The Evolution of Human Consciousness
{Oxford: Clarendon Press, 1980), 35.

9. Crook, Evolution, 148 (note 8).

10. Ludwig Wittgenstein, Tractatus Logico-Philosopbicus, trans.
D. F. Pears and B. F. McGuinness (London: Routledge and Kegan
Paul, 1961), para. 5.6.
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would have helped to provide the structural as well as
the functional foundations of language. It has been ar-
gued that these foundations helped to promote

the ability to construct with ease sequences of rep-
resentations of routes and location. . . . Once hom-
inids had developed names (or other symbols) for
places, individuals, and actions, cognitive maps and
strategies would provide a basis for production and
comprehension of sequences of these symbols. . . .
Shared network-like or hierarchical structures, when
externalized by sequences of vocalizations or ges-
tures, may thus have provided the structural foun-
dations of language. . . . In this way, cognitive maps
may have been a major factor in the intellectual evo-
lution of hominids . . . cognitive maps provided the
structure necessary to form complex sequences of
utterances. Names and plans for their combination
then allowed the transmission of symbolic informa-
tion not only from individual to individual, but also
from generation to generation,"'

A related way forward is through modern studies of
spatial cognition in humans. This has been well re-
searched, and the spatial consciousness of modern in-
digenous peoples can be used to help unravel prehistoric
mapping and hence the origins of cartography. For in-
stance, researchers such as Christopher Hallpike, fol-
lowing the Piagetian school of developmental psycho-
logy, have identified a list of spatial concepts dominating
aboriginal spatial thought.'” This is composed of op-
posites such as inner and outer, center and periphery,
left and right, high and low, closed and open, and sym-
metrical and asymmetrical order. “Boundary” is another
important spatial concept. Orderings are “basically to-
pological, as opposed to Euclidean or projective, and
are associated with concrete physical features of the nat-
ural environment.”"? Here too we have evidence of the
cognitive maps that underlay the emergence of maps in
material form.

It is in the development of language in its broader
sense that the origins of mapping are to be found. Crucial
to this development would have been the emergence of
teaching beyond the level of mere imitation and of com-
munication systems capable of expressing relationships.
Of the latter, aural systems (speech and music) were
ephemeral and limited to the temporal dimension.’*
They were therefore least effective as means of com-
municating spatial messages. Of the visual systems for
communication, gesture and dance, though also ephem-
eral, were themselves spatially three-dimensional forms
and therefore would have been more effective in con-
veying a “map” to members of the group who were
present and within range at the time of transmission.
Drawings, models, pictographs, and notations were, po-
tentially at least, three-dimensional but had the addi-
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tional advantage of combining immediacy with a greater
degree of permanence. It was from this visual group of
systems for communicating that cartography, along with
other graphic images, eventually emerged as a specialist
form of language.

Neither the sequence of emergence nor the relative
rates of development of these human systems of com-
munication is recorded. A possible key stage, however,
linking mental maps to their specialized expression as
graphic representation, may be found in the use of ges-
ture. Gesture, says Gordon Hewes, probably “reached
the limits of its capacity to cope with cultural phenomena
by the end of the Lower Paleolithic” but “gained a new
lease of life in the Upper Paleolithic and thereafter, with
the birth of drawing, painting and sculpture.”’® Gesture
and ephemeral graphics are still used in bridging the gap
between different linguistic groups, and they are some-
times preferred or used as an adjunct to speech, espe-
cially as a means of communicating locative messages.
The literatures of anthropology and of European explor-
ation and discovery from the fifteenth century onward
are rich in examples of the way gesture was used in
communicating with native peoples, many of whom
were still following an essentially Upper Paleolithic way
of life."® Gesture is frequently described as having been
used to solicit or to communicate information about
terra incognita. In such cases both European interro-
gators and native respondents tended to use sketch maps,
and occasionally dance, in conjunction with gesture.

A link between gesture and simple mapping is also to
be found in pictography. Unlike syllabic alphabetic writ-
ing, pictography was not unilinear and was readily
adaptable to represent the spatial distribution of things
and events.!” Most early peoples used some form of

11. Roger Peters, “Communication, Cognitive Mapping, and Strat-
egy in Wolves and Hominids,” in Wolf and Man: Evolution in Parallel,
ed. Roberta L. Hall and Henry S. Sharp (New York and London:
Academic Press, 1978), 95-107, esp. 106.

12. Jean Piaget and Birbel Inhelder, The Child’s Conception of
Space, trans. F. J. Langdon and J. L. Lunzer (London: Routledge and
Kegan Paul, 1956). Christopher R. Hallpike, The Foundations of Prim-
itive Thought (New York: Oxford University Press; Oxford: Clar-
endon Press, 1979), 285. See also James M. Blaut, George S. McCleary,
and America S. Blaut, “Environmental Mapping in Young Children,”
Environment and Behavior 2 (1970): 335—49.

13. Hallpike, Foundations, 285 (note 12).

14. The spatial and temporal dimensions of messages are discussed
in Abraham Moles, Information Theory and Esthetic Perception,
trans. Joel E. Cohen (Urbana: University of Illinois Press, 1966),
7-9.

15. Gordon W. Hewes, “Primate Communication and the Gestural
Origin of Language,” Current Anthropology 14, nos. 1-2 (1973): 5—
24, quotation on 11.

16. Hewes, “Primate Communication,”
(note 15).

17. In written Chinese, the character for map (and diagram) is itself
a highly stylized map. This suggests that mapping and maps had

11, especially n. 7
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pictography, with signs derived in part from the objects
being represented and in part from related gestures.
Moreover, in surviving maps made by indigenous peo-
ples of historical times, gesture is frequently an impor-
tant part of the iconography. For example, a hand with
the index finger outstretched is used to indicate direction.
In other cases, a line of hoofprints or human footprints
is used to show both the route and the direction of
movement along it.'®

Such modern analogies are clearly suggestive, but they
are not conclusive indicators of the way permanent ma-
terial maps might have originated. The researcher is
brought up against the barrier that the evidence of ges-
ture and ephemeral graphics—by its very nature—has
not survived from the Upper Paleolithic. Thus it is in
the more permanent art forms—especially in the rock
art and mobiliary art of Upper Paleolithic societies in
the midlatitude belt of Eurasia—that one might expect
to find the earliest evidence of maps. However, just as
in ethology one has to be cautious about translating
animal signals into human language, so with prehistoric
art forms one has to be careful before ascribing specific
meaning or function to patterns, textures, symbols, or
colors. Furthermore, the mapping of topographical in-
formation per se was almost certainly not of practical
importance (in the modern sense) to early man. Mapping
may, however, have served to achieve what in modern
behavioral therapy is known as desensitization: lessening
fear by the repeated representation of what is feared.”
Representing supposedly dangerous terrae incognitae in
map form as an extension of familiar territory may well
have served to lessen fear of the peripheral world. Sim-
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ilarly, from the Upper Paleolithic onward, man was
greatly concerned with his fate after death, and cos-
mological maps may well have lessened fear of the af-
terlife. Since early cosmology and religion were also as-
sociated with a rather more empirical astronomy, it is
reasonable to suppose, too, that celestial maps may have
been developed early. For historians of cartography, the
difficulty lies not so much in accommodating such ideas
as in finding unambiguous evidence to support them and
thereby being able to move away from speculation and
assumption to firmer intellectual ground.

emerged as distinctive activities and products before the final devel-
opment of writing, which in China is generally supposed to have
attained essentially its present form by 2800 B.p. Joseph Needham,
Science and Civilisation in China (Cambridge: Cambridge University
Press, 1954—), vol. 3, Mathematics and the Sciences of the Heavens
and the Earth (1959), 498.

18. Footprints also feature, in pairs or singly, among the Scandi-
navian petroglyphs of Bronze Age date, but it is possible that they
have a quite different meaning here; see H. R. Ellis Davidson, Pagan
Scandinavia (London: Thames and Hudson, 1967), 54-55. In the
Mixtec picture writing of ancient southern Mexico, human footprints
or a band containing footprints usually signified a road: see Mary
Elizabeth Smith, Picture Writing from Ancient Southern Mexico: Mix-
tec Place Signs and Maps (Norman: University of Oklahoma Press,
1973), 32-33. Australian aborigines distinguish on their pictographic
maps between the tracks of men and those of different types of animals:
see Norman B. Tindale, Aboriginal Tribes of Australia: Their Terrain,
Environmental Controls, Distribution, Limits and Proper Names
(Berkeley, Los Angeles, and London: University of California Press,
1974), fig. 33.

19. Julian Jaynes, “The Evolution of Language in the Late Pleis-
tocene,” Annals of the New York Academy of Sciences 280 (1976):
322.
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CATHERINE DELANO SMITH

PrREHISTORIC MAPS AND HISTORIANS OF
CARTOGRAPHY

As was made clear in the Introduction to this section on
prehistoric maps, historians of cartography have had
little to say on prehistoric cartography in the Old World.
Neither Richard Andree nor Wolfgang Dréber said any-
thing at all." In 1910 Bruno F. Adler discussed two dec-
orated bone plaques that a German antiquarian, Fritz
Raédiger, had suggested were maps, but he omitted both
from his corpus.” In 1917 Leo Bagrow followed Adler
in referring to Rodiger and in citing, for European pre-
historic maps, the work of only three writers (Rodiger,
Kurt Taubner, and Amtsgerichtsrath Westedt)® among
the 1,881 bibliographical items in his Istoriya geograf-
icheskoy karty: Ocherk i ukazatel’ literatury (The his-
tory of the geographical map: Review and survey of
literature).” Modern authors have scarcely improved on
this: three topographical maps from the prehistoric period
were published in the 1960s by Walter Blumer,’ though
only two of these are included by P. D. A. Harvey,® and
one other has been described from the Middle East.”
Thus, when research for this chapter was started, the
number of topographical maps from the prehistoric pe-

[ am grateful to the many who have helped me with material for
this study, including Emmanuel Anati {Centro Camuno di Studi Preis-
torici, Capo di Ponte, Italy); Ernst Burgstaller (Gesellschaft fiir Vor-
und Friihgeschichte, Austria); John M. Coles (University of Cam-
bridge); Ronald W. B. Morris; Gerald L’E. Turner and Anthony V.
Simcock (both of the Museum of the History of Science, University
of Oxford); Andrew Sherratt {Ashmolean Museum, University of Ox-
ford); and Franz Wawrik (Osterreichische Nationalbibliothek, Vi-
enna). Several ideas originated in, or are due to, discussions with G.
Malcolm Lewis {University of Sheffield), and I owe him a particular
debt for his generous advice and helpful comments. I am also indebted
to the British Academy for support from the Small Grants Research
Fund (1981-82).

1. Richard Andree, “Die Anfinge der Kartographie,” Globus: Il-
lustrierte Zeitschrift fiir Lander 31 {(1877): 24-27, 37-43. Wolfgang
Dréber, “Kartographie bei den Naturvolkern” (Diss., Erlangen Uni-
versity, 1903; reprinted Amsterdam: Meridian, 1964); summarized
under the same title in Deutsche Geographische Blitter 27 (1904):
29-46. The Old World is here defined to include Europe (with Russia
west of the Urals), the Middle East (to the Tigris), and North Africa
(with the Sahara).

2. Fritz Roédiger, “Vorgeschichtliche Kartenzeichnungen in der
Schweiz,” Zeitschrift fiir Ethnologie 23 (1891): Verhandlungen 237—
42. Adler misspelled Rodiger as Rédinger, an error perpetuated by
Leo Bagrow in both Die Geschichte der Kartographie (Betlin: Safari-
Verlag, 1951), 16, and History of Cartography, rev. and enl. R. A.
Skelton, trans. D. L. Paisey (Cambridge: Harvard University Press;
London: C. A. Watts, 1964), 26. In addition, Adler misspelled Taubner
as Tauber: see Bruno F. Adler, “Karty pervobytnykh narodov” (Maps
of primitive peoples), Izvestiya Imperatorskogo Obshchestva Lyubi-
teley Yestestvoznaniya, Antropologii i Etnografii: Trudy Geografi-
cheskogo Otdeleniya 119, no. 2 (1910): 218. See also the summary
review by H. de Hutorowicz, “Maps of Primitive Peoples,” Bulletin
of the American Geographical Society 43, no. 9 (1911): 669-79. This
omission meant that Adler had not one map example from Europe to
set against the 115 gathered from the rest of the world; namely, 55
maps from Asia, 15 from America, 3 from Africa, 40 from Australia
and Oceania, and 2 from the East Indies. The description of Adler’s
corpus comes from de Hutorowicz, “Maps,” 669, and is also cited by
Norman J. W. Thrower, Maps and Man: An Examination of Carto-
graphy in Relation to Culture and Civilization {Englewood Cliffs, N.].:
Prentice-Hall, 1972), 5 n. 7.

3. Rodiger, “Kartenzeichnungen,” 237-42 (note 2). Kurt Taubner,
“Zur Landkartenstein-Theorie,” Zeitschrift fiir Ethnologie 23 (1891):
Verhandlungen 251-57. Amtsgerichtsrath Westedt, “Steinkammer mit
Nipfchenstein bei Bunsoh, Kirchspiel Albersdorf, Kreis Siiderdith-
marschen,” Zeitschrift fiir Ethnologie 16 (1884): Verhandlungen 247—
49.

4. Leo Bagrow, Istoriya geograficheskoy karty: Ocherk i ukazatel’
literatury (The history of the geographical map: Review and survey
of literature), Vestnik arkheologii i istorii, izdavayemyy Arkbeologi-
cheskim Istitutom (Archaeological and historical review, published by
the Archaeological Institute) (Petrograd, 1918). The relevant part of
Bagrow’s text was incorporated into his Geschichte (note 2), but very
few of the original references reappear. Bagrow’s History of Carto-
graphy (note 2), the revised and enlarged version of Geschichte, was
translated and published in German as Meister der Kartographie (Ber-
lin: Safari-Verlag, 1963). In all of these works, Bagrow discussed the
Maikop vase: see note 90 below.

5. Map 43, map 45, and map 47 in appendix 4.1. Walter Blumer,
“The Oldest Known Plan of an Inhabited Site Dating from the Bronze
Age, about the Middle of the Second Millennium B.C.,” Imago Mundi
18 (1964): 9-11 (Bedolina); idem, “Felsgravuren aus prihistorischer
Zeit in einem oberitalienischen Alpental iltester bekannter Ortsplan,
Mitte des zweiten Jahrtausends v. Chr.,” Die Alpen, 1967, no. 2 (all
three).

6. Seradina and Bedolina; P. D. A. Harvey, The History of Topo-
graphical Maps: Symbols, Pictures and Surveys (London: Thames and
Hudson, 1980), figs. 20 and 21.

7. Map 54 in appendix 4.1. James Mellaart, “Excavations at Catal
Hiytik, 1963: Third Preliminary Report,” Anatolian Studies 14
(1964): 39-119.
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riod in the Old World referred to in recent histories of
cartography totaled four.

After a reassessment of the evidence from the prehis-
toric period in the light of new criteria, over fifty maps
or spatial representations from this period have been
selected for consideration by historians of cartography
and itemized in appendix 4.1—List of Prehistoric Maps.
This list attempts to summarize what seem to be maps
in the prehistoric source material. It is neither complete
nor definitive and some items may prove controversial.
It has been compiled with the caution such research
demands and which has been lacking in the literature.
It does, however, resist the recent tendency to dismiss
magic and religious belief as irrelevant to an understand-
ing of indigenous or prehistoric art. The pendulum of
opinion has probably swung too far in its reaction to
the nineteenth- and twentieth-century antiquaries who
oversimplified their role. Scholarly research into such
matters as the nature of the primitive mind, the impor-
tance of symbolism in primitive cultures, the early his-
tory of religion, and the meaning and context of rock
art has done much to advance a more balanced and
rational assessment of the surviving evidence. The ex-
panded length of the list reflects these considerations.

The present approach is based on three general prin-
ciples. First, an open mind is needed regarding the range
of potential source material. Second, any maps found in
these sources cannot be studied apart from other forms
of contemporary art or in isolation from the total context
in which this art was produced, even if this means relying
not only on the archaeological record but also on an-
thropological parallels. And finally, a new theoretical
framework may have to be created for what is in effect
a new subject.

THE SOURCE MATERIAL AND ITS$
INTERPRETATION

All the major forms of prehistoric art are of potential
interest to the historian of cartography (fig. 4.1). How-
ever, by far the most important are the two classes of
rock (or parietal) art: paintings (pictographs) and carv-
ings (petroglyphs). Mobiliary art—art on unfixed sur-
faces such as pebbles or slates or on bone or metal ar-
tifacts, decoration on pottery, even sculptures or relief
models—can also contain much of cartographic interest.
Rock art is found in daylight situations (rock shelters
and overhangs that often were inhabited) as well as in
underground caverns and deep recesses that would have
been reached only with extreme difficulty in prehistoric
times. The art is composed of both naturalistic and non-
naturalistic representations. Animals (mainly bison,
mammoth, and horse, but occasionally birds and fish)
and human figures make up most of the first category.

A variety of what appear to us as geometric and abstract
markings forms the second. Much of the literature em-
phasizes the naturalistic images, especially those (such
as the bison and mammoth from Lascaux and other
caves of the Dordogne region and the Cantabrian Pyr-
enees) famous for their beauty of line and execution.
This has resulted in a biased impression of their nu-
merical importance. Recent work is balancing this by
showing that the same caves also contain vast numbers
of nonnaturalistic markings.® The suggestion, however,
that the abstract or geometric figures may be later in
date than the naturalistic figures is probably little more
than speculation.’

While it is very difficult to place individual figures into
chronological sequence, much less assign precise dates,
prehistoric art can be described in the broadest of terms
as dating either from the Upper Paleolithic and the Meso-
lithic, periods of hunter-gatherer-fisher populations, or
from the post-Paleolithic period of agricultural popu-
lations (fig. 4.2). The Upper Paleolithic dates, in Europe,
from about 40,000 B.c. to about 10,000 B.c. Where
Upper Paleolithic cultural characteristics are found at a
later date (as in northern Africa), the term Epipaleolithic
is used. The first datable art in the world comes from
Europe near the start of the Upper Paleolithic.'® It is
already highly accomplished, and this must imply that
the graphic and sculpting skills involved were by no
means in their infancy even at this date. Given the total
length of the Upper Paleolithic period—some thirty
thousand years—its style of art as well as of life is re-
markably homogeneous. In contrast, the economic and
social characteristics of the post-Paleolithic era are ex-
ceedingly diverse, possibly a reflection of the environ-
mental changes that accompanied the gradual disap-
pearance of the ice sheets from Europe, although this
was not matched by major changes in art. Prehistorians
have long recognized three major cultural subdivisions:
the Neolithic (with its transitional terminal phase, the
Chalcolithic or Copper Age); the Bronze Age; and the

8. For example, cave decoration at Niaux (Tarascon-sur-Ariége)
includes 2-3 human figures and 114 animal figures but also no fewer
than 136 “tectiform” signs of various styles and nearly as many cir-
cular signs in addition to numerous other geometric or abstract mark-
ings: Antonio Beltran-Martinez, René Gailli, and Romain Robert, La
Cueva de Niaux, Monografias Arqueologicas 16 (Saragossa: Talleres
Editoriales, 1973), 227-46.

9. Magin Berenguer, Prebistoric Man and His Art: The Caves of
Ribadesella, trans. Michael Heron (London: Souvenir Press, 1973),
79 ff. But see Mircea Eliade, A History of Religious Ideas, trans.
Willard R. Trask (Chicago: University of Chicago Press, 1978), vol.
1, From the Stone Age to the Eleusinian Mysteries, chap. 1.

10. Peter J. Ucko and Andrée Rosenfeld, Palaeolithic Cave Art (New
York: McGraw-Hill; London: Weidenfeld and Nicolson, 1967), 66;
Desmond Collins and John Onians, “The Origins of Art,” Art History
1 (1978): 1-25.
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Iron Age. Each of these cultural periods started earlier
in southern and eastern regions (first Mesopotamia and
Egypt, then Asia Minor, Greece, and southern Italy) than
in the western Mediterranean or northern Europe.
Throughout the Upper Paleolithic, the Scandinavian area
lay under an ice sheet and was uninhabited. The main
periods of post-Paleolithic rock art coincide with the
Neolithic and Bronze ages in southern Europe and with
the Bronze and early Iron ages in Scandinavian Europe.
The end of the prehistoric period, readily identified by
the appearance of writing, likewise varied regionally. In
the Middle East the appearance of writing and the rise
of the great civilizations of Mesopotamia starts from
about 3000 B.C., and the same is true in Egypt. Along
the northern and southern shores of the western Medi-
terranean, however, the prehistoric period lasted well
into the final millennium B.c. Northern France and Brit-
ain remained prehistoric until the arrival of the Romans,
In Scandinavia the Iron Age is generally accepted as
continuing until the eighth or ninth century A.p.

—a First datable rock art
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FIG. 4.2. THE PREHISTORIC AND HISTORICAL TIME
SCALE. The period of European and Middle Eastern rock and
mobiliary art is compared with the historical period. Maps
usually described as the “earliest”—such as those on Meso-
potamian clay tablets—come from the historical period. The
dates of two of the better-known prehistoric maps are indi-
cated.

Notwithstanding these archaeological distinctions
based on material culture, the essential characteristics
of rock art were maintained throughout the entire pre-
historic period. There are detailed differences, such as a
change of content according to region or period (differ-

ent animals or objects are depicted) and a change of
location (post-Paleolithic rock art tends to be in the open
air, being found on exposed rock surfaces and cliff faces
and even, in some areas, within sight of contemporary
farmland). But one of the crucial features of prehistoric
art of any date is the way certain surfaces were used
over and over again while neighboring rocks, to our eyes
as suitable and as attractive, remain pristine. This char-
acteristic is held to emphasize the sacredness of specific
sites. The general distribution of rock art reinforces this
conjecture. In part it must reflect accident of discovery
or intensity of search (as in Valcamonica, Italy, or in
southern Sweden). On the other hand, there are strongly
marked clusters of sites within even the best-searched
areas (around Mont Bégo in the Ligurian Alps, for ex-
ample). It is this that has led many to postulate the
sacredness of certain localities, and even of specific topo-
graphical features, as a factor in the distribution of rock
art. Similarly arresting is the absence of composition in
European rock art.'! This makes all the more outstand-
ing those assemblages in rock or mobiliary art where
order or regularity is discernible.

Nearly all evidence for human activity in the prehis-
toric period has been acquired through archaeological
investigation. But perhaps surprisingly, considering the
extraordinary wealth and detail of information generally
available for the Old World, the archaeological record
is far from adequate when it comes to the interpretation
of prehistoric art and hence its cartographic component.
Archaeological information is unevenly spread geo-
graphically, through time, and by topic. More often than
not, little direct and unambiguous evidence is available
for reconstructing a behavioral picture of the people
whose beliefs and values account for the different forms
of the art. One reason for the ambiguities is that the
most basic archaeological criterion—an absolute date

11. As compared with southern Africa, for example, where “nar-
rative compositions are far more common and much more explicit:
people are clearly depicted dancing, fighting, hunting or performing
. .. ritual activities”: J. David Lewis-Williams, The Rock Art of South-
ern Africa (Cambridge: Cambridge University Press, 1983), 11. For
the debate over just how much order there may be in European rock
art, see Ann Sieveking, The Cave Artists (London: Thames and Hud-
son, 1979), 208-9. For instance, André Leroi-Gourhan has suggested
that there is a significant grouping of what he sees as male/female
animal types and sexual signs: see his Art of Prebistoric Man in West-
ern Europe, trans. Norbert Guterman (London: Thames and Hudson,
1968), and his The Dawn of European Art: An Introduction to Pa-
laeolithic Cave Painting, trans. Sara Champion (Cambridge: Cam-
bridge University Press, 1982), but this is not supported by statistical
analysis: John Parkington, “Symbolism in Palaeolithic Cave Art,”
South African Archaeological Bulletin 24, pt. 1, no. 93 (1969): 3—13.
It has even been suggested that some cave decoration represents local
hunter territory, particularly when the natural irregularities of the cave
wall are included in the composition: Anne Eastham and Michael
Eastham, “The Wall Art of the Franco-Cantabrian Deep Caves,” Art
History 2 (1979): 365-85.
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for each picture—cannot be satisfied. Secure dating for
a rock art figure is available only if it is found within a
properly stratified and datable context, as, for example,
at Gatal Hiiyiik.'? Prehistorians often attempt to identify
the different production stages of a rock art palimpsest
by reference to variations in technique and in style of
drawing or to degree and nature of subsequent patina-
tion. Only slightly safer ground is provided by compar-
ing the depiction of an object with an identical one dated
by excavation. But while relative chronologies may per-
haps be established in this manner, absolute dates ar-
rived at by such methods have to be regarded with skep-
ticism. This means, for the historian of cartography, that
it is difficult to associate a map example with a specific
prehistoric culture. Limited knowledge about the art it-
self means that an advance in understanding its meaning
is also held back.

Archaeological investigation has established two im-
portant general points, both relating to the purpose of
rock art. First, excavations have demonstrated that rock
art was associated with belief and religion. The picture
map from Catal Hiyuk, for instance, like the other wall
paintings from this remarkable Neolithic site in central
Turkey, was excavated from a room whose contents and
internal arrangements show it was a shrine or some sort
of holy room."® Second, both at Catal Hiiyiik and else-
where, excavation has also shown that this art was a
“product of the moment,” created for, or during, ritual
and not at all intended to last beyond that event.'* Al-
though very little rock art is associated with so infor-
mative an archaeological context, concordance of eth-
nographic and archacological evidence supports such
conclusions.

The historian of cartography who is concerned with
maps from the prehistoric period in the Old World faces
not only conceptual and methodological problems fa-
miliar to scholars working on the ‘primitive’ maps of
still-extant New World peoples'® but also a number of
additional problems that limit from the outset any hopes
for direct interpretation of the evidence. The greatest
conceptual problem involves the researcher’s attitude to
indigenous and prehistoric cultures. The modern mind
is blinkered by its own literacy to the extent that ““the
effects of oral states of consciousness are bizarre to the
literate mind.”'® It is difficult to imagine what a pri-
marily oral culture is like. This may help explain why
its products have been all too easily dismissed as irra-
tional, quaint, or (in the pejorative sense) primitive. An-
other recent revelation is that oral persons tend not to
recognize or to have a discrete category for abstract
shapes.”” They see a circle, for instance, as the object
they know it represents, so that one circle is described
as a plate, another as the moon, and so on. But apart
from these general matters, the researcher into European
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rock art is at a disadvantage. Suitable ethnic survivors
in the Old World are lacking, and the time span between
the prehistoric period and the present, or even the recent
past, is far too long to allow inference from tradition,
myth, or legend.!®

Hence non-European ethnographic parallels, where
they are well documented, can and must be used to
provide insight into the context of prehistoric rock art.
They are needed as a guide both to its function and to
the meaning of its content. The first lesson to be learned

12. See note 7 above. Problems of independent dating are illustrated
by Ronald I. Dorn and David S. Whitley, “Chronometric and Relative
Age Determination of Petroglyphs in the Western United States,”
Annals of the Association of American Geographers 74 (1984): 308—
22.

13. Mellaart, “Excavations,” 53—55 (note 7), and James Mellaart,
Catal Hiiyiik: A Neolithic Town in Anatolia (London: Thames and
Hudson, 1967), 77. Subsequent excavation revealed an unusual and
distinctive feature in this particular shrine: a burial. Moreover, the
dead woman was decorated in nonlocal style, prompting speculation
about her association with the subject of the wall painting and the
eruption of Hasan Dag (Mellaart, personal communication).

14. Indeed, there is evidence of its having been destroyed after its
period of utility: at Catal Hiiyiik the walls were regularly replastered
and sometimes repainted. Diane Kirkbride, “Umm Dabaghiyah 1974:
A Fourth Preliminary Report,” Irag 37 {1975): 3-10, esp. 7, and
J. B. Hennessy, “Preliminary Report on a First Season of Excavations
at Teleilat Ghassul,” Levant 1 (1969):1-24, also report replastering
and repainting, in one case at Teleilat Ghassul up to twenty times.
Elsewhere, engraved slate plaques have been found deliberately bro-
ken: Gerhard Bosinski, “Magdalenian Anthropomorphic Figures at
Gonnersdorf (Western Germany), Bolletino del Centro Camuno di
Studi Preistorici 5 (1970): 5797, esp. 67. Also relevant is “the fact
that some decorated stones [in Megalithic burial architecture] were
never meant to be seen again”: Glyn Daniel, review in Antiquity 55
(1981): 235, of Elizabeth Shee Twohig, The Megalithic Art of Western
Europe (Oxford: Clarendon Press, 1981).

15. Discussed by Michael Blakemore, “From Way-finding to Map-
making: The Spatial Information Fields of Aboriginal Peoples,” Prog-
ress in Human Geography 5, no. 1 (1981): 1-24.

16. Walter J. Ong, Orality and Literacy: The Technologizing of the
Word (London and New York: Methuen, 1982}, 30.

17. A. R. Luriya, Cognitive Development: Its Cultural and Social
Foundations, ed. Michael Cole, trans. Martin Lopez-Morillas and
Lynn Solotaroff {Cambridge: Harvard University Press, 1976), 32—
39. Reported by Ong, Orality and Literacy, 50-51 (note 16).

18. The link undoubtedly exists, though it is much complicated by
the substitution of characters and events as individual myths pass from
one culture to another. See Stephen Toulmin and June Goodfield, The
Discovery of Time (London: Hutchinson, 1965), 23ff., and Peter
Munz, When the Golden Bough Breaks: Structuralism or Typology?
(London and Boston: Routledge and Kegan Paul, 1973); Claude Lévi-
Strauss, Structural Anthropology, trans. Claire Jacobson and Brooke
Grundfest Schoepf (New York: Anchor Books, 1967), chap. 11. The
usefulness of ethnographic evidence is illustrated by the way certain
signs in Australian aboriginal art, which appear to have no topograph-
ical significance, may be explained by the artists or users as topo-
graphical in meaning; signs for hills used by the Walbiri, for example.
Nancy D. Munn, “Visual Categories: An Approach to the Study of
Representational Systems,” American Anthropologist 68, no. 4
(1966): 936-50; reprinted in Art and Aesthetics in Primitive Societies,
ed. Carol F. Jopling (New York: E. P. Dutton, 1971), 335-55.
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from the ethnographic evidence, as already noted, is that
the maps cannot, in the first instance at least, be studied
in isolation, any more than can the rock art corpus as
a whole be divorced from its social context. To reach
the ideas expressed in the art, it is essential to distill the
vital concepts from the ethnography and then show how
they are transformed into graphic representation.'” This
can be done only by looking at generalized and repeated
features, and not, as has long been the tendency, by
selecting the immediately attractive pictures and at-
tempting to match them to specific myths or practices.*°
The second lesson is that rock art is not about the mun-
dane practicalities of daily life. Contrary to views held
earlier this century on the importance of “sympathetic
magic,” it is possible to demonstrate from ethnography
that the artists were not concerned with the provision
of food.?" It is also clear that such maps as there may
be in rock art are less likely to have been created, as are
modern maps, for wayfinding or as a device for the
storage of information.”* Ethnography shows that per-
manent directional aids are not normally needed within
small indigenous, land-based societies,”” though they
might be needed by peoples who must navigate extensive
areas of undifferentiated terrain, oceanic or snowbound
territories,”* or by those living in a community which
has so outgrown its territory that there are members to
whom it is no longer all intimately familiar.”> What
ethnography does show is that the primary aspects of
human spatial consciousness may be transferred to the
ground (as in settlement planning) or used in the creation
of imagined worlds (the cosmos).*® It has been shown,
too, that initiation rites contain the secrets of a society’s
symbolic knowledge®” and that it is information about
the cosmological world, rather than profane and prac-
tical familiarity with the local territory, that is trans-
mitted through those rites.?® In fact, ideas about the
“other world” and the nature of the passage from one
part of the cosmos to another are found to be of fun-
damental importance in indigenous societies. That this
was also the case in prehistoric times cannot be doubted,
given, for example, the presence in prehistoric art of
cosmological symbols such as ladders and trees as well
as “guides to the beyond” in the form of labyrinthine
designs. Finally, and importantly, ethnography reveals
the way the art is composed of “crystallised
metaphors™?’ and that it is as resonant with symbolic
meaning as any of the more ephemeral gestures or rites
of the society that produced it.

The role of image, symbol, and symbolism in oral
societies is now well documented. Indeed, it is recog-
nition of the “importance of symbolism in archaic think-
ing and . . . the fundamental part it plays in the life of
any and every primitive society”*® that distinguishes
modern scholars from those of the nineteenth century

in these studies. An appreciation of symbolism closes
the gap between prehistoric rock art in general and pre-
historic cartography in particular. Maps, like rock art,
are executed to convey “‘a message . . . encoded in visual
form.”*! The difficulty is that this code needs to be bro-
ken before the message can be reached. It is well known
that signs and symbols carry messages particular to a
social group, or to individuals within that group (the
initiated), and that the meaning of each sign has to be
learned. Cross-cultural equivalents do exist, but an ap-
parently familiar symbol with a wide distribution may
have not only a wide range of meanings but also mean-

19. Lewis-Williams, Rock Art, 37 {note 11).

20. Lewis-Williams, Rock Art, 37 {note 11).

21. Lewis-Williams, Rock Art, 19 (note 11). See also Lewis-Wil-
liams, “Testing the Trance Explanation of Southern African Rock Art:
Depictions of Felines,” Bollettino del Centro Camuno di Studi Preis-
torici 22 {1985): 47-62.

22. The last phrase is Thrower’s, Maps and Man, 1 (note 2).

23. See, for example, R. A. Gould, Living Archaeology (Cambridge:
Cambridge University Press, 1980), 84; David Lewis, “Observations
on Route Finding and Spatial Orientation among the Aboriginal Peo-
ples of the Western Desert Region of Central Australia,” Oceania 46,
no. 4 (1976): 24982, esp. 271. However, there are indications that
there may have been a greater demand for navigational aids in small
land-based societies than might have been expected. For example, the
long journey of the Hopi Indians to fetch salt described by Leo W.
Simmons, ed., Sun Chief: The Autobiography of a Hopi Indian (New
Haven: Yale University Press, 1942), 232-45. I owe this last point to
Herbert C. Woodhouse.

24. See discussion in Christopher R. Hallpike, The Foundations of
Primitive Thought (New York: Oxford University Press; Oxford: Clar-
endon Press, 1979), 301-13.

25. As in the case of large-scale societies, supported by cultivation
and living in permanent settlements. The nature of the agricultural
routine and implied division of labor may also mean—as it has in
recent times—that few inhabitants of the settlement visit all parts of
its territory and that most would not be intimately familiar with all
local places: see Catherine Delano Smith, Western Mediterranean Eu-
rope: A Historical Geography of Italy, Spain and Southern France
since the Neolithic (London: Academic Press, 1979), 27-29. On the
other hand, it is also arguable that such knowledge of the total territory
is not needed in the normal pattern of life: Hugh Brody has demon-
strated that individual Indian hunters had their own hunting and gath-
ering areas within the same reserve and respected each other’s, which
must have remained relatively unfamiliar if not wholly unknown:
Maps and Dreams (New York: Pantheon Books, 1982).

26. Jean Piaget and Barbel Inhelder, The Child’s Conception of
Space, trans. F. J. Langdon and J. L. Lunzer (London: Routledge and
Kegan Paul, 1956); Hallpike, Foundations, 285-96 (note 24).

27. For example, Fredrik Barth, Ritual and Knowledge among the
Baktaman of New Guinea (New Haven: Yale University Press, 1975).

28. Arnold van Gennep, The Rites of Passage, trans. Monika B.
Vizedom and Gabrielle L. Caffee (London: Routledge and Kegan Paul,
1960), viii, for instance. The original, written in French in 1909, Les
rites de passage: Etude systématique des rites (Paris: E. Nourry, 1909),
was long ignored but is still not superseded.

29. Lewis-Williams, Rock Art, 44 (note 11).

30. Mircea Eliade, Images and Symbols: Studies in Religious Sym-
bolism, trans. Philip Mairet (London: Harvill Press, 1961), 9.

31. Blakemore, “Way-finding,” 3 (note 15).
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ings that are total opposites.*? So even where meanings
become relatively fixed (and are therefore available to
us), as in the case of pictographic, ideographic, or hier-
oglyphic writing, it is unwise to transpose meanings from
one spatial or temporal context to another.>®

In the relatively closed world of a small indigenous or
traditional society, the messages conveyed by signs and
symbols are readily learned. There are many constantly
recurring regularities,™® experiences shared by all and
therefore recognized by all. It is this homogeneity of
experience that makes signs and symbols an effective
and economical form of communication, at least within
that particular society and its initiates. To understand
these signs and symbols, the historian of cartography
must learn to see the same world in the same way as
their creators.>® On a modern map, signs are similarly
used to convey the maximum amount of information to
the user.>® However, the nature of this primary infor-
mation is generally elucidated by a written explanation
or key in the course of verbal instruction. On a different
level, hidden, symbolic, or coded messages are discov-
ered when the historian of cartography has learned to
understand not just the overt content of the map itself
but its total context.?” In the absence of a key or other
guide indicating even the primary meanings of the signs
employed in prehistoric art, the need to come to terms
with the total context of that art is all the more urgent.

A final complication is the matter of style. One dif-
ficulty is knowing whether the artist is portraying the
object in profile or in plan.*® Another is that, in rock
art no less than in art in general, some artists attempt
to economize in representation to the extent that they
produce highly stylized figures. These can look like ab-
stract or geometric signs even though the intent is an
iconic representation, Henri Breuil, the pioneer authority
on European rock art, reproduced a set of figures from
the Paleolithic cave of Calapata (Teruel) showing the
evolution of the portrayal of a stag.*” The figures ranged
from lively iconic representations to a stylized motif
looking like a coarse comb with missing or deformed
teeth. Such stylization is also the basis of alphabetic
characters.*® The point is, of course, that “the better an
act is understood . . . the more formal and cursory may
be the movement that represents it. . . . It becomes an
act of reference rather than of representation.”*

Faced with such problems, and in the absence of a
title, key, or known context such as can identify a mod-
ern map, the historian of cartography has to develop a
way of identifying prehistoric maps. Hitherto such pre-
historic maps as have entered the literature have been
identified by spontaneous recognition (“it looks like a
map”’). But this is a highly conditioned, optical reaction
based on experience of maps from the historical period.
In dealing with the enigmatic images and signs of the
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rock and mobiliary art of the prehistoric period, it is
necessary to construct first principles by asking, What
is a “map”? What are the essential visual characteristics
of a cartographic image that distinguish it from other

32. Hallpike, Foundations, 149-52 (note 24), gives the color white
as an example of a symbol with both cross-cultural equivalences and
also contradictory meanings. It almost universally symbolizes purity
and goodness, but it can also mean disease, destruction, and punish-
ment.

33. Joseph Needham suggests that the Chinese character for a moun-
tain “was once an actual drawing of a mountain with three peaks,”
while that for fields shows “enclosed and divided spaces™: Science and
Civilisation in China (Cambridge: Cambridge University Press,
1954-), vol. 3, Mathematics and the Sciences of the Heavens and the
Earth, 497. See also Ulrich Freitag, “Peuples sans cartes,” in Cartes
et figures de la terre, exhibition catalog (Paris: Centre Georges Pom-
pidou, 1980), 61—63. Small visual differences may substantially alter
the meaning: in the domestic decoration of the Mesakin of Nuba
(Sudan) a row of colored triangles signifies mountains; uncolored, it
means female breasts; and two lines enclosing the row make it a
nonrepresentational design: lan Hodder, Symbols in Action: Eth-
noarchaeological Studies of Material Culture (Cambridge: Cambridge
University Press, 1982), 171. These difficulties of interpretation are
no doubt what Blakemore had in mind when writing of the “insularity
of symbology™ in “Way-finding,” 20 (note 15). ’

34. Hallpike, Foundations, 167 (note 24). See also Roger William
Brown, Words and Things (New York: Free Press, 1958), 59-60.
Brown suggests that something as familiar as a stick figure % is a learned
sign; a child’s natural tendency is to draw circular forms, representing
the rounded, fleshed body, not the invisible skeleton represented by
this type of sign.

35. Brown, Words and Things, 59 (note 34).

36. Frangois de Dainville, Le langage des géographes (Paris: A. et
J. Picard, 1964), 324.

37. Michael ]. Blakemore and J. B. Harley, Concepts in the History
of Cartography: A Review and Perspective, Monograph 26, Carto-
graphica 17, no. 4 (1980): esp. 76—86. J. B. Harley, “Meaning and
Ambiguity in Tudor Cartography,” in English Map-making, 1500~
1650, ed. Sarah Tyacke (London: British Library, 1983), 22-45.

38. For example, there is little to distinguish the image of a stylized
animal shown in comblike profile (see note 39 below) from that of a
sheep pen drawn in plan, rather more carefully done but similarly
stylized. The latter can be found, for instance, on maps drawn by
Antonio di Michele for the Dogana della Mene delle Pecore (a grazier
institution) in 1687 (Archivio di Stato, Foggia), one of which is re-
produced in Delano Smith, Western Mediterranean, 247, pl. 10 (note
25). Essential reading on the problems associated with style is con-
tained in many papers in Peter ]. Ucko, ed., Form in Indigenous Art:
Schematisation in the Art of Aboriginal Australia and Prebistoric Eu-
rope, Australian Institute of Aboriginal Studies, Prehistory and Ma-
terial Culture Series no. 13 (London: Gerald Duckworth, 1977). See
also Jan B. Deregowski, Distortion in Art: The Eye and the Mind
(London: Routledge and Kegan Paul, 1984), and, for a critique of
Deregowski’s earlier writings, Robert Layton, “Naturalism and Cul-
tural Relativity in Art,” in Indigenous Art, 34—43 (above).

39. Henri Breuil, “The Palaeolithic Age,” in Larousse Encyclopedia
of Prehistoric and Ancient Art, ed. René Huyghe (London: Paul Ham-
lyn, 1962}, 30-39, esp. 37.

40.S. H. Hooke, “Recording and Writing,” in A History of Technol-
ogy, ed. Charles Singer et al., 7 vols. (Oxford: Clarendon Press, 1954—
78), vol. 1, From Early Times to Fall of Ancient Empires, 744-73.

41. Susanne K. Langer, Philosophy in a New Key: A Study in the
Symbolism of Reason, Rite, and Art, 3d ed. (Cambridge: Harvard
University Press, 1957), 156, her italics.
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motifs, ensuring its recognition even where other diag-
nostics, such as the key or known context, are missing?
At some stage, we must also answer the question, What
were such maps for? Modern preconceptions about the
function of maps, biasing our interpretation of their con-
tent or appearance, have to be set aside.*

What appears to be spontaneous recognition of a map
in fact involves three assumptions: that the artist’s intent
was indeed to portray the relationship of objects in
space; that all the constituent images are contempora-
neous in execution; and that they are cartographically
appropriate. In the context of prehistoric art, it is dif-
ficult to prove that all three conditions are met. The first
has to be taken largely for granted, although it is the
most basic, once the contemporaneity of the constituent
images is assured. Thus, to use an early historical ex-
ample as a model, the gesticulating stick men and their
animals on the Rajum Hani’ stone (fig. 4.3) are assumed
to have been intentionally placed inside the enclosure,
a point confirmed in this case by the accompanying in-
scription.*® The demonstration of the second condition,
that of contemporaneity, is closely associated with the
first and is a vital step in the interpretation of a prehis-
toric map. Assemblages of images in prehistoric rock art
in Europe are outstandingly disordered, lacking any sug-
gestion of deliberate composition.** Images are com-
monly found superimposed,” drawn at all angles, or
even upside down, and only very exceptionally is there
a frame other than the natural edge of the stone or the
undecorated portion of the cliff face. It is thus usually
difficult to be convinced that the rock art assemblage
was originally both intended and executed as an entire
composition and that it has not survived merely as a
palimpsest or as the result of accidental juxtaposition of
individual images that could have been executed at long
intervals. For maps drawn in plan, a way out of this
problem can be suggested: only where it is reasonably
clear that the engraved or painted lines connect neatly
with each other, are neither superimposed nor isolated,
and are identical in technique and style, should it be
assumed that a composition was intended and that the
individual images are constituents of a larger whole and
are contemporaneous. For picture maps, the only check
available is that of stylistic and technical similarity.

The third condition, the cartographic appropriateness
of each constituent image of a prehistoric map, presents
a different order of problem. A modern topographic map
is composed largely of familiar signs, the meaning of
which is reinforced by the accompanying key or has been
made clear by an alternative form of explanation. Oth-
erwise there would be no way of being certain about the
meaning of a sign: any image can be used to stand for
any object. It is usual—and sensible—to maintain some
degree of correspondence between the image selected

FIG. 4.3. THE RAJUM HANI' STONE. The interpretation of
this Jordanian inscription from the early centuries A.D. as a
part-plan, part-profile representation of a livestock enclosure
is confirmed by the text on the reverse of the stone.

Size of the original: 50 x 95 cm. After G. Lankester Harding,
“The Cairn of Hani’,” Annual of the Depariment of Anti-
quities of Jordan 2 (1953): 8-56, fig. 5, no. 73.

42. These problems, of identification and of function of prehistoric
maps, are also aired in Catherine Delano Smith, “The Origins of
Cartography, an Archaeological Problem: Maps in Prehistoric Rock
Art,” in Papers in Italian Archaeology IV, pt. 2, Prebistory, ed. Car-
oline Malone and Simon Stoddart, British Archaeological Reports,
International Series 244 (Oxford: British Archaeological Reports,
1985), 205-19, and her “Archaeology and Maps in Prehistoric Art:
The Way Forward?” Bollettino del Centro Camuno di Studi Preistorici
23 (1986): forthcoming.

43. The Rajum Hani’ stone serves well as a model, since the carved
representation is accompanied by an explanatory text. The text reads:
“By Mani’at, and he built for Hani’. And he drew a picture of the
pen [or, enclosure] and the animals pasturing by themselves”: G.
Lankester Harding, “The Cairn of Hani’,” Annual of the Department
of Antiguities of Jordan 2 (1953): 8-56, and plates; Harding’s trans-
lation (with brackets), p. 30. The vertical strokes along the two ex-
tended arms of the enclosure have been interpreted as its having been
pallisaded and “presumably . . . made of branches of the desert trees
and shrubs”: “Desert Kites,” Antiquity 28 (1954): 16567, quotation
on 165. Emmanuel Anati, L’arte rupestre del Negev e del Sinai (Milan:
Jaca Book, 1979), has an aerial photograph of a livestock enclosure
on p. 12 and a reproduction of the Wadi Ramliyeh engraving of similar
design but prehistoric in date on p. 57.

44. See note 11 above.

45. There seem to be two quite different situations relating to the
superimposition of figures in rock art. On the one hand, the preexisting
figure is seen either as destroyed by or irrelevant to the addition of a
new one. For example: ““This haphazard placing of motifs leads one
to deduce that the motifs were inherently significant for the carvers
but that their placing on the stone or their relation to one another
was unimportant”: Elizabeth Shee, “Recent Work on Irish Passage
Graves Art,” Bollettino del Centro Camuno di Studi Preistorici 8
(1972): 199-224, quotation on 218. North American Indian parallels
show that individual sites were associated with specific ideas or needs
and that the markings made there were part of the current “ritual,”
prayer, or wish (e.g., for pregnancy), no notice being taken of previous
marks: Dale W. Ritter and Eric W. Ritter, “Medicine Men and Spirit
Animals in Rock Art of Western North America,” in Acts of the
International Symposium on Rock Art: Lectures at Hanko 6-12 Au-
gust, 1972, ed. Sverre Marstrander (Oslo: Universitetsforlaget, 1978),
97-125. On the other hand, there may be situations where “super-
impositioning was . . . a deliberate way of linking paintings according
to certain conventions”: Lewis-Williams, Rock Art, 40—41, 55, 61
(note 11).
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and the object it is intended to represent or symbolize
(partly as insurance against forgetting its meaning). So
it is reasonable to assume, in the case of prehistoric art,
that the naturalistic figures such as those for animals
and houses are iconic or pictorial representations, at
least at the first level of meaning.*® Those most likely to
be commonplace on a topographic map (a house, for
instance, rather than a weapon) can be selected from
those less likely to have cartographic significance. An-
other guideline is the frequency of occurrence, within a
single composition, of the individual images. Exami-
nation of a modern map shows that it is composed of
a range of images, most, if not all, of which occur fre-
quently. This should also be the case with the prehistoric
map.

By applying the three diagnostic criteria together—
composition, appropriateness of the images, and their
frequency within the composition—to prehistoric rock
art, some headway has been made in identifying prehis-
toric maps portraying the landscape from above, as is
demonstrated later in this chapter. However, those parts
of the Old World examined in this volume have not as yet
been found to be rich in examples meeting these criteria.

The arguments for regarding compositions such as
those of Mont Bégo or Valcamonica as examples of plan
topographic maps are beguiling (fig. 4.4). In the final
analysis, however, the matter rests on the intention of
the artist who so painstakingly hammered the hard rock
surfaces into a complex association of signs and symbols
but left no key. An acceptably complete substitute for a
key, for at least one of these maps, has yet to be found.

The second type of map—the picture map—is com-
mon in prehistoric art, It is characterized by having some
images in plan and some in elevation or profile. But while
some of the constituent images represent relatively per-
manent landscape features (mountains, huts, or rivers,
for example), others are anthropomorphs or animals.
As a whole, such compositions appear to be scenarios
in which the spatial layout and the landscape features
are of secondary consequence to the event being de-
picted. This type of map has its counterpart in the his-
torical period, in some of the earliest surviving fragments
of classical cartography such as the Mycenean fresco at
Thera,*” the documents of the Roman agrimensores,*®
or the European battle plans of the sixteenth and sev-
enteenth centuries. Looking at prehistoric rock and mobi-
liary art in Europe and its adjacent regions, it is seen
that the idea of such picture maps, in which hybridiza-
tion of plan and profile features is found, dates back to
the Upper Paleolithic period. These protocartographic
images are, so far, the earliest surviving graphics to re-
veal, unambiguously, thinking that is manifestly carto-
graphic and a number of examples are listed in appendix
4.2.
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FIG. 4.4. ELEMENTS IN A MODERN TOPOGRAPHICAL
MAP. This tracing of field boundaries, paths, roads, streams,
and trees is employed to suggest that the visual characteristics
of modern maps may be similar to those of comparable pre-
historic maps. Shown here are the landscape features which it
has been argued are also represented on the Bedolina rock (fig.
4.28), with which it should be compared.

After Istituto Geografico Militare, sheet 164 I NE, 1964, Man-
fredonia, Italy.

There is no doubt that by the beginning of the Upper
Paleolithic man possessed both the cognitive capacity
and the manipulative skills to translate mental spatial
images into permanently visible images. It is possible to
identify alternative modes of cartographic expression in
the rock art record, ranging from the supermundane to
the real world, for instance, and including perceptions
of landscape from sometimes a low, sometimes a high,
and occasionally, a vertical angle. An obvious suggestion
is that such variations of topographical perspective are
linked to terrain. It is tempting to argue that people living
in mountainous regions, or in lowlands overlooked by
hills, would have found it easier to depict the landscape
from above, in plan, but there is as yet far too little
evidence to advance this hypothesis.*” A less contentious
suggestion is that the degree of abstract or cognitive
interpretation required is greater for depicting large

46. The three levels of meaning in the subject matter of works of
art were first defined by Erwin Panofsky, Studies in Iconology: Hu-
manistic Themes in the Art of the Renaissance (Oxford: Oxford Uni-
versity Press, 1939), 5-8, and have been applied to maps by J. B.
Harley: see Blakemore and Harley, Concepts, 76-86 (note 37), and
Harley, “Tudor Cartography” (note 37).

47. See p. 132 below.

48. James Nelson Carder, Art Historical Problems of a Roman Land
Surveying Manuscript: The Codex Arcerianus A, Wolfenbiittel (New
York: Garland Publishing, 1978); O. A. W. Dilke, The Roman Land
Surveyors: An Introduction to the Agrimensores (Newton Abbot:
David and Charles, 1971).

49. The concentration of late Neolithic and Bronze Age maps in
plan in the southern Alps, for instance, may be no more than a tem-
porary bias of discovery.
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areas than it is for portraying small, local areas or for
representing stellar patterns on stone or skin or in the
sand.’® Prehistoric maps of very large areas have not
been found in the European evidence, despite the views
of some antiquarian writers such as Taubner, who
thought he discerned a map of the whole of southern
Scotland and northern England on a stone at Aspatria
(Cumberland).’!

On the question of the function of topographical maps
{as opposed to cosmological or celestial maps) from the
prehistoric period, it can be affirmed only that their
function would not have been identical to that of maps
created in a modern society. By making critical and care-
ful use of ethnographic material to illuminate a study of
one of the world’s richest storehouses of rock art (that
of southern Africa), at least one archaeologist has been
able to demonstrate what has long been generally ac-
cepted, namely that this art is “an astonishing expres-
sion” of those ideas which most seriously moved the
primitive artists’ minds and filled them with religious
feeling.’* Assuming some sort of link between the object
depicted and the artist’s intention, any maps or maplike
representations found in prehistoric art should be seen
as symbolizing abstract attributes, or emotions, associ-
ated with the landscape or landscape features portrayed.
In this sense they could be relicts of fossilized prayers
rather than records of the existence or distribution of
such landscape features. A review of the rock art evi-
dence leads to the firm conclusion that while some, at
least, of the maps of prehistoric and indigenous societies
look exactly like those of so-called advanced societies,
they would have served a quite different purpose. This
point was missed by most antiquarian recorders of pre-
historic maps. The discussion now turns to these early
observers,

RECOGNITION OF TOPOGRAPHICAL MAPS BY
ANTIQUARIANS IN EUROPEAN RoOCKk ART

The study of European rock art can be documented back
to the seventeenth century, but its modern discovery
dates mainly from the middle of the nineteenth cen-
tury.”? In the case of the Middle East and North Africa,
it is even later; many of the most important discoveries
in the Sahara, for instance, belong to the period after
the First World War.’* A more significant difference lies
in the nature of its discovery. In Europe, the antiquarians
of the nineteenth century began to build up a consid-
erable literature on the incidence, form, and interpre-
tation of the newly discovered prehistoric art, but there
is no such antiquarian or indigenous literature in either
the Middle East or North Africa. In these regions the
discovery of rock art, together with that of the ancient
settlements and prehistoric sites, was effected by outsid-

ers, namely Europeans. This means that from the start
the bulk of reporting and comment in these regions came
from the pens of visiting scholars or professional trav-
elers.”®

The new popular “scientific’ climate of nineteenth-
century Europe had the effect of directing attention to
many aspects of the environment. Not only naturalists

50. Indeed, some historians of cartography deny that simply copy-
ing the distribution of stars in a night sky, “without reference to
geographic mapping,” constitutes cartography at all: for instance,
P. D. A. Harvey in “Cartographic Commentary,” Cartographica 19,
no. 1 (1982): 67-69, quotation on 68; see pp. 84—85.

51. Taubner, “Landkartenstein-Theorie” (note 3). No prehistoric
maps of very large areas have been identified with certainty in the Old
World.

52. Lewis-Williams, Rock Art, 66 (note 11).

53. The first publication of rock art seems to have come from Scan-
dinavia. In 1627 a schoolteacher from Kristiania sent his copies of
carvings to Ole Worm, but they were not published until 1784, by
Peter Frederik Suhm, Samlinger til den Danske historie (Copenhagen:
A. H. Godishes, 1779-84), vol. 2, no. 3: 215-16, and folded illus-
tration. See P. V. Glob, Helleristninger i Danmark (Rock carvings in
Denmark), Jysk Arkaeologisk Selskabs Skrifter, vol. 7 (Copenhagen:
Gyldendal, 1969), 286 (English summary). Another early commen-
tator on “hieroglyphs,” as he called them, was Dimitrie Cantemir
(born 1673), prince of Moldavia. Some examples of his notes and
sketches were published as fragments from his collected writings, Op-
erele principelui Demetriu Cantemiru, 8 vols. (Bucharest, 1872-1901),
vol. 7, app. 3. Although one of his sketches is of an early site, none
of the petroglyphs appears anything but historical in date. I owe this
reference to Dennis Reinhartz (University of Texas at Arlington).

54. For instance, although F. Fourneau had reported in 1894 on
the existence of carvings in the Tassili, and Chudeau had shown in
1905 that many carvings could be found in just one small locality, it
was 1933 before the Sahara was revealed to be as rich in rock paintings
as it was already known to be in rock carvings. Letter from F. Four-
neau, Comptes Rendus des Séances de I’Académie des Inscriptions et
Belles-Lettres, 4th ser., 22 (1894): 98-99. Letters to E. T. Hamy,
“Exploration de M. R. Chudeau dans le Sahara,” Géographie: Bulletin
de la Société de Géographie 13 (1906): 304-8. Chudeau was to find
over five hundred engravings within a two-kilometer stretch near
Ahaygar. Henri Lhote refers to Lieutenant Brenan’s police operation
in the Oued Dijeret in 1933, which initiated the discovery and study
of the paintings: The Search for the Tassili Frescoes, trans. Alan
Houghton Brodrick (London: Hutchinson, 1959), 10. Much of Sa-
haran Africa was explored late. In 1923 and 1927, Douglas Newbold
searched for rock carvings in the Libyan desert in areas not previously
visited by Europeans or, in some cases, even by the Arabs: “Rock-
Pictures and Archaeology in the Libyan Desert,” Antiquity 2, no. 7
(1928): 261-91.

55. One of the earliest reports of petroglyphs in North Africa came
from the explorer Heinrich Barth, who had started his African travels
in 1850 from Tripoli. His sketches of engraved animal figures and
figures of humans with animal heads from a “desolate valley” in the
Fezzan are now lost, but the area was identified and the pictures
recopied nearly a century later: Leo Frobenius and Douglas C. Fox,
Prebistoric Rock Pictures in Europe and Africa (New York: Museum
of Modern Art, 1937), 38—41. Other early mentions came from ar-
chaeologists, but they were too excited by the prospects of excavation
at the great sites to pay any attention to rock art in the deserts, except
for Hans Alexander Winkler, Rock Drawings of Southern Upper
Egypt, 2 vols., Egyptian Exploration Society (London: Oxford Uni-
versity Press, 1938).
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and archaeologists but also medical men, clerics, and
classicists began to notice and to discuss the meanings
of the artificial markings they noticed on certain rock
surfaces. For some the markings had cartographic mean-
ing. For example, rocks decorated with cup-and-ring
marks found at Staigue Fort and in other parts of Kerry
(Ireland) were examined in 1851 by the Very Reverend
Charles Graves, president of the Royal Irish Academy,
and in 1852 by the Reverend William Greenwell. Heart-
ened by the correlation he thought he noticed between
the distribution of the marks on the rocks and the forts
on the ground, Graves made his discoveries public only
in 1860 and maintained his original conjecture that these
carvings were primitive maps, representing the dispo-
sition of the neighboring forts.>® Greenwell appears to
have suggested that the cup-and-ring marks on the newly
discovered rocks near Rowtin Lynn (Routing Linn, Old
Bewick, Northumberland) were plans of the forts them-
selves, showing their multiple ramparts, scatter of huts
within, and single entrance with trackway (fig. 4.5).%”
However, in his presidential address to the Berwickshire
Naturalists’ Club in July 1853, George Tate disagreed
with such interpretations of cup-and-ring marks, point-
ing out that “their wide distribution, and, notwithstand-
ing differences in detail, their family resemblance, prove
that they had a common origin, and indicate a symbol-
ical meaning.”*® The temptation to match local carvings
to local features, however, has proved difficult to resist.
Even today there remains both in Britain and in Europe
a stratum of popular interpretation characterized by its
imaginativeness, overfancifulness, and total lack of ref-
erence to the wider academic issues involved.

On the European mainland, the situation was very
much the same. In Germany, in the last decades of the
century, the august Anthropological Society of Berlin
was the forum for a spate of incautious enthusiasm con-
cerning rock markings from all over the world and their
possible cartographic meaning. Because of the wide cir-
culation of the society’s proceedings, (Zeitschrift fiir
Ethnologie), some of these contributions received greater
attention and a more extensive diffusion than they seem
to have merited, at least today. The Russian historian
of cartography Bruno Adler was certainly a close fol-
lower of the Zeitschrift, and it would have been in this
way that he encountered the views of the irrepressible
but wholly unscientific Fritz Rodiger and of Kurt Taub-
ner. Rédiger, an agriculturalist from Solothurn (Switz-
erland), was attracted by the patterns he thought he
could see in the partly artificial and partly natural mark-
ings on cliff faces and on newly excavated prehistoric
artifacts in Germany and in Switzerland. By matching
these markings with such modern topographic maps as
he had in hand, he convinced at least himself of the
astounding skill of prehistoric cartographers who
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mapped trade routes, settlements, major natural fea-
tures, and even property boundaries.”” Rodiger’s imag-
ination was prolific, but both Adler and Bagrow confined
their remarks to the engraved patterns on two shaped
bone fragments recovered from the Kesslerloch cave at
Thayngen (near Schaffhausen) in Switzerland and on a
similarly shaped piece of lignite from the same exca-

56. Charles Graves, “On a Previously Undescribed Class of Monu-
ments,” Transactions of the Royal Irish Academy 24, pt. 8 (1867):
421-31. Graves discounted any astronomical significance in view of
the absence of recognizable signs for key elements such as the sun or
the moon (p. 429). The terms “cups,” “cup-and-ring marks,” “cups
and rings” refer to a range of circular and concentric sculpted figures
that that are probably the most common form of prehistoric petro-
glyphs throughout the world (for example, see fig. 4.5). They are made
up of a basic vocabulary of four key motifs, according to Ronald W.
B. Morris, “The Prehistoric Petroglyphs of Scotland,” Bollettino del
Centro Camuno di Studi Preistorici 10 (1973): 159-68, esp. 159. In
southern Scotland, §35 sites have cup marks only; 295 sites have cups
and rings; 29 sites have rings and grooves; and 135 sites have rings or
spirals (p. 161). James Young Simpson (Queen Victoria’s physician)
made an admirably objective analysis of the various forms: Archaic
Sculpturings of Cups, Circles, etc. upon Stones and Rocks in Scotland,
England, and Other Countries (Edinburgh: Edmonston and Douglas,
1867). They dominate British rock art too. In general terms, British
rock art is thought to date from the eatly Bronze Age (before about
2000 B.c.): see Colin Burgess, The Age of Stonehenge (London: J. M.
Dent, 1981), 347. Cup-and-ring marks in Sweden are also described
by Arthur G. Nordén, Ostergétiands Bronsélder {Linkdping: Henric
Carlssons Bokhandels Forlag, 1925), 155.

57. William Greenwell’s paper to the Newcastle meeting of the
Archaeological Institute in July 1852 was excluded from the “two
ponderous volumes professing to be a record of its proceedings”:
George Tate, The Ancient British Sculptured Rocks of Northumber-
land and the Eastern Borders, with Notices of the Remains Associated
with These Sculptures (Alnwick: H. H. Blair, 1865), 3-4. Apparently
the paper was lost: Simpson, Archaic Sculpturings, 52 (note 56). By
1859 J. Gardner Wilkinson, vice-president of the British Archaeologi-
cal Association, had retracted his first opinion that neither the cups
and rings he himself had seen at Penrith (Cumberland) and on Dart-
moor nor those on the Rowtin Lynn stone “related to the circular
camps, and certain dispositions connected with them’: J. Gardner
Wilkinson, “The Rock-Basins of Dartmoor, and Some British Remains
in England,” Journal of the British Archaeological Association 16
(1860): 101-32, quotation on 119.

58. George Tate, address to members at the anniversary meeting
held at Embleton, 7 September 1853, Proceedings of the Berwickshire
Naturalists’ Club 3, no. 4 (1854): 125-41, esp. 130. As Evan Had-
ingham points out, neither Graves nor Greenwell (nor Tate, it should
be added) was to know that over two thousand years separated the
builders of the forts from the carvers of the rocks: Evan Hadingham,
Ancient Carvings in Britain: A Mystery (London: Garnstone Press,
1974), 43-44; idem, Circles and Standing Stones: An Hiustrated Ex-
ploration of Megalith Mysteries of Early Britain {Garden City, N.Y.:
Anchor Press/Doubleday, 1975), 136-37.

59. Fritz Rodiger, “Vorgeschichtliche Zeichensteine, als March-
steine, Meilenzeiger (Leuksteine), Wegweiser (Waranden), Pline und
Landkarten,” Zeitschrift fiir Ethnologie 22 (1890): Verhandlungen
504-16; idem, “Kartenzeichnungen,” 237-42 (note 2); idem, “Erldu-
terungen und beweisende Vergleiche zur Steinkarten-Theorie,” Zeit-
schrift fiir Ethnologie 23 (1891): Verhandlungen 719-24.
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FIG. 4.5. CUP-AND-RING MARKS FROM NORTHUM-
BERLAND. Figures such as these have been extensively cited
in the antiquarian literature as having a cartographic purpose.
Two markings, 2 and b, were initially seen as being plans of
neighboring forts, even though the shape of the supposed
camps did not correspond to the rock markings; nor were the
markings of the same period as the earthworks.

After George Tate, The Ancient British Sculptured Rocks of
Northumberland and the Eastern Borders, with Notices of the
Remains Associated with These Sculptures (Alnwick: H. H.
Blair, 1865), 7.
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FIG. 4.6. KESSLERLOCH BONE PLAQUES. Rédiger’s draw-
ing of the two decorated bone plaques from Kesslerloch cave,
Switzerland (a and b); ¢ shows his interpretation of @ as a map
of the surrounding district, redrawn with named localities.
After Fritz Rodiger, “Vorgeschichtliche Kartenzeichnungen in
der Schweiz,” Zeitschrift fiir Ethnologie 23 (1891): Verhand-
lungen 23742, figs. 8, 6, and 9 respectively.

vation (figs. 4.6 and 4.7).%° Adler was not entirely un-
sympathetic to Rodiger’s suggestions that each of these
represented a prehistoric map of the local area, but Bag-
row was skeptical from the outset.®’ Neither discussed

FIG. 4.7. KESSLERLOCH LIGNITE ORNAMENT. The lig-
nite ornament from Kesslerloch cave, worked in the same man-
ner as the two bone plaques in figure 4.6. For Radiger’s inter-
pretation of this as a topographical map of the area between
Lake Constance and Schaffhausen, see “Vorgeschichtliche
Zeichensteine, als Marchsteine, Meilenzeiger (Leuksteine),
Wegweiser (Waranden), Pline und Landkarten,” Zeitschrift
fiir Ethnologie 22 (1890): Verhandlungen 504—16.

From Conrad Merk, Excavations at the Kesslerloch Near
Thayngen, Switzerland, a Cave of the Reindeer Period, trans.
John Edward Lee (London: Longmans, Green, 1876), pl. IX,
no. 50.

60. The excavator, a local schoolmaster with an established ar-
chaeological interest, made no interpretative comments on these de-
signs: Conrad Merk, Excavations at the Kesslerloch Near Thayngen,
Switzerland, a Cave of the Reindeer Period, trans. John Edward Lee
(London: Longmans, Green, 1876). Neither of the items in question
was among those later discovered to have been faked: see Merk, Ex-
cavations, in the preface by Lee (above); see also Robert Munro,
Archaeology and False Antiquities (London: Methuen, 1905), 55-56.
It may be of interest to compare these with the pierced and decorated
tablets from Tartaria (Romania), which possibly date from as early
as the fifth millennium B.c. See Sarunas Milisauskas, European Pre-
history (London: Academic Press, 1978), 129-31.

61. Adler agreed that there is a resemblance between the patterns
on the Schaffhausen (Kesslerloch) artifacts and the appearance of a
map but suggested that this was accidental. On the other hand, he did
not dismiss the idea that “primitive man, with his acute powers of
observation, hearing and smell which helped him orientate himself
and with his proven ability to draw on rock and bone” would have
been capable of such an exercise: Adler, “Karty,” 218 (note 2), trans-
lation by John P. Cole (University of Nottingham). After two of Ro-
diger’s contributions and Taubner’s, the president of the Anthropo-
logical Society, R. L. C. Virchow, was driven to advising that the study
of rock and stone drawings “offers the imagination such easy oppor-
tunities, that it is a little difficult to allow for the supposition that
those drawings should everywhere have a topographical significance
.. . it is with pictures of people as it is with clouds, that a stimulated
imagination can see therein all sorts of animal and human shapes.
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Taubner’s interpretations, though each cited his paper.®?
Taubner, admitting that he had been influenced by A.
Ernst,® declared that cup marks were topographical rep-
resentations and that a double circle could represent
isolated humps. He went on to describe the Bunsoh stone
(Holstein) as a topographical representation of the local
area, a suggestion that is not without its proponents even
today.®* Taubner also introduced the idea that stone
maps could represent not just the immediate vicinity but
much larger regions. By matching the distribution of the
cup-and-ring marks and divided circles on the side stone
of a cist grave at Aspatria (Cumberland) with a map of
Britain taken from a school atlas, he interpreted the
pattern as a map of northern England and southern
Scotland, complete with settlements such as Carlisle.
One of the fundamental weaknesses of such anti-
quarian interpretations is the unsystematic approach and
lack of discussion of the whole archaeological context
and other related points. The underlying assumption is
that it is sufficient to look for a simple match between
the pattern on the rocks and one in the landscape with-
out questioning such matters as contemporaneity, scale,
or appropriate geometry. What fits is included; what
does not fit is conveniently disregarded, and the vital
fact that prehistoric, like indigenous, maps could only
have been constructed according to principles of topo-
logical geometry (not Euclidean) remains unappreciated.
A notable exception to such weaknesses was the work
of a most remarkable Englishman, Clarence M. Bicknell.
Bicknell, born at Herne in Kent and a clergyman in the
East End of London before renouncing holy orders,
moved to the Italian Riviera for health reasons.* He
spent his time there botanizing and sketching. Exploring
the Maritime Alps inland from Bordighera, he came
across the rock carvings below the peak of Mont Bégo
(in those days on the Italian side of the frontier) and
eventually devoted twelve summers from the end of the
century to his death in 1918 to discovering, copying,
and commenting on some fourteen thousand individual
carved figures—seven thousand from Val Fontanalba
and most of the rest from Val Meraviglie. Bicknell’s
intellectual strength lay in his taxonomic approach, and
he classified all these figures into eight subject classes:
1. Horned figures
Ploughs
Weapons and instruments
Men
Huts and properties
Skins
Geometrical forms
. Miscellaneous indeterminable forms.®®
It is the fifth group (huts and properties) that Bicknell
referred to as maps or “topographical figures” in his
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writings. His texts, published from 1897 onward, re-
main the standard works for the region.®” There have
been additional discoveries, bringing the total number
of figures to an estimated one hundred thousand,® and

May this warning not go unheeded! But may it not be so received as
to discourage any further investigation”: Zeitschrift fiir Ethnologie 23
(1891): Verhandlungen 258. Bagrow wrote in 1917: “There are
grounds for suggesting that prehistoric man was already attempting
to represent a locality known to him in order to help a departing
traveler orientate himself in unknown territory. Among the finds from
the Schaffhausen cave were two bone plaques, covered with a network
of marks in which Rodiger tried, by means of a comparison with
[modern] maps of the given locality, to discern a map made by the
ancient inhabitants. Some scholars see in rock art an attempt to give
directions about a place, i.e., a prototype map, but all this remains an
unclarified question and the cartography of prehistoric man remains
in grave doubt™: Istoriya, 2 (note 4), translation by John P. Cole
(University of Nottingham).

62. Taubner, “Landkartenstein-Theorie” (note 3). In his text Adler
refers to Westedt, “who drew attention to the presence of similar
[petroglyphic] elements on a stone in Holstein”: “Karty,” 218 (note
2), translation by John P. Cole (University of Nottingham). But in
Westedt’s article, “Steinkammer,”” 24749 (note 3), there are no inter-
pretations for the markings, let alone the suggestion that they form a
map. Taubner, on the other hand, does see this Bunsoh stone as a
map, and it looks as though Adler was mistaken in his reference to
Westedt instead of Taubner.

63. A. Ernst, “Petroglyphen aus Venezuela,” Zeitschrift fiir Eth-
nologie 21 (1889): Verhandlungen 650-55.

64. Paul Volquart Molt, Die ersten Karten auf Stein und Fels vor
4000 Jabren in Schleswig-Holstein und Niedersachsen (Libeck: Wei-
land, 1979}, 43-92. But see note 121 below.

65. An outline of Bicknell’s life and the context of his work is given
in Carlo Conti, Corpus delle incisioni rupestri di Monte Bego: I, Col-
lezione di Monografie Preistoriche ed Archeologiche 6 (Bordighera:
Istituto Internazionale di Studi Liguri, 1972), 6-8. Enzo Bernardini,
Le Alpi Marittime e le meraviglie del Monte Bego (Genoa: SAGEP
Editrice, 1979), 144.

66. Clarence M. Bicknell, A Guide to the Prebistoric Rock En-
gravings in the Italian Maritime Alps (Bordighera: G. Bessone, 1913),
39.

67. Clarence M. Bicknell’s first paper was “Le figure incise sulle
rocce di Val Fontanalba,” Atti della Societa Ligustica di Scienze Na-
turali ¢ Geografiche 8 (1897): 391-411, pls. XI-XIII. His major
works, besides Guide (note 66), were The Prehistoric Rock Engravings
in the Italian Maritime Alps (Bordighera: P. Gibelli, 1902) and Further
Explorations in the Regions of the Prehistoric Rock Engravings in the
Italian Maritime Alps (Bordighera: P. Gibelli, 1903). For a complete
list of his writings see Henry de Lumley, Marie-Elisabeth Fonvielle,
and Jean Abelanet, “Vallée des Merveilles,” Union International des
Sciences Préhistoriques et Protobistoriques, IX° Congrés, Nice 1976,
Livret-Guide de I’Excursion C1 (Nice: University of Nice), 178. The
originals of Bicknell’s tracings and notes are now in the University of
Genoa (Institute of Geology).

68. Henry de Lumley, Marie-Elisabeth Fonvielle, and Jean Abelanet,
“Les gravures rupestres de ’Age du Bronze dans la région du Mont
Bégo (Tende, Alpes-Maritimes),” in Les civilisations néolithiques et
protohistoriques de la France: La préhistoire francaise, ed. Jean Gui-
liane (Paris: Centre National de la Recherche Scientifique, 1976),
2:222-36, esp. 223. Bernardini, Alpi, 127 {(note 65), says that about
250,000 rock carvings are known.
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FIG. 4.8. “TOPOGRAPHICAL FIGURES” FROM MONT
BEGO. Bicknell identified these as representations of “huts
and properties” or “huts with enclosures” as seen from above.
After Clarence M. Bicknell, Further Explorations in the Re-
gions of the Prebistoric Rock Engravings in the Italian Mar-
itime Alps (Bordighera: P. Gibelli, 1903), pl. I-13 (4), and
Clarence M. Bicknell, A Guide to the Prebistoric Rock En-
gravings in the Italian Maritime Alps (Bordighera: G. Bessone,
1913), pls. XVIII-43, XXXIV-12, and XXXII-41 (b-d, re-
spectively).

some alternative classifications,®” but there has been
nothing so far to match Bicknell’s balanced and system-
atic studies, nor has there been a definitive analysis of
any one of the categories. Most ignored of all have been
the so-called topographical figures (in Bicknell’s group
5), which have been either misunderstood”® or simply
omitted from discussion in recent literature.”!

There is little excuse for bypassing Bicknell’s remark-
ably homogeneous category “huts and properties” or
“huts with enclosures™ (fig. 4.8). The key to his inter-
pretation was simple empiricism. On his many journeys
up and down the valleys to Mont Bégo, he repeatedly
observed the striking likeness of the carved combinations
of solid rectangles, subcircular forms, pecked surfaces,
and irregularly interconnecting lines to features in the
landscape when these are viewed from above—seen in
plan, thatis, from a vantage pointhigh up the mountainside.
Thus he interpreted the “rectangular figure with semi-
circle or other sort of closed line joining it” as “signifying
huts or sheds with a piece of ground enclosed by a
wall”””? and the interconnecting lines as paths. He also
suggested that the variety of enclosures containing stip-
pling, made by hammering with a single blow or re-
peatedly, arranged with obvious regularity or randomly
or left blank, could imply different categories of land
use (see fig. 4.20, for example). He concluded, cau-
tiously, that about 194 of the groups of rock-carved
figures in the Fontanalba valley and another 15 in Val
Meraviglie might be representations of either a hut with
a path or huts with enclosed plots.”

67

Not all modern archaeologists are willing to accept
Bicknell’s interpretation of the “topographical figures.”
A common objection is that many of these appear to
have been “distorted” to fit the outlines of the rocks
they were carved on and thus could not be “accurate”
representations of some real layout. But this is to ignore
the key property of topology, which is the preservation

69. Conti, Corpus, 29-32 (note 65), has twelve classes:
. Human figures of religious nature.

. Superhuman figures or figures in sacred apparel.

. Farmers.

. Fighters or men making sacrifices.

. Figures of sinister appearance.

Horned figures.

Weapons.

Plows, harrows, and sickles.

. Recticular figures.

. Ideographic representations.

. Signs probably indicating numbers and primitive alphabetic char-
acters.

Figures of unknown significance.

70. Recent objections have been on the grounds that they are un-
likely to have been topographical figures because there are not, nor
can there ever have been, cultivation and permanent settlement at these
altitudes {2,000—-2,750 m above sea level): see André Blain and Yves
Paquier, “Les gravures rupestres de la Vallée des Merveilles,” Bollet-
tino del Centro Camuno di Studi Preistorici 13—14 (1976): 109-19,
and Bernardini, Alp7, 171 (note 65), who talks similarly in terms of
the “vocazione pastorale” of the land. Such objections are irrelevant;
drawings are not necessarily made with the subject in sight, nor did
Bicknell suggest that there ever had been cultivation at these altitudes.
On the contrary, he stressed that “it was not among the wilderness
of glaciated rocks or boulders at an elevation of 2,100 m and more
that they ploughed. There the land has never been cultivated. . . . But
years ago, Val Casterino and the lower parts of the Miniera valley
may well have been tilled as they are now, and terraces long since
abandoned are still to be discerned far up the steep mountain sides.
Here . . . people who stood on the terraces might have looked down
at the ploughing in the flat land of the valley, or on other terraces
beneath them, and seen the operation from above as it seems to be
depicted on the rocks of the higher regions™: Bicknell, Prebistoric Rock
Engravings, 38-39 (note 67). Blain and Paquier seem confused (p.
109) over the distinction between rural settlement types (isolated stead-
ing, hamlet, village, etc.) and the social and economic structure or
organization associated with each type. A topographical map by def-
inition depicts only the former, the formal aspects of the landscape.
Recent mining, as well as grazing, has been responsible for much
deforestation. Though there are still some larches in Val Fontanalba,
in the seventeenth century Pietro Gioffredo reported thick larch forests:
Corografia delle Alpi Marittime, 2 books (1824); republished with his
Storia delle Alpi Marittime in Monumenta bistoria patriae, vol. 3,
Scriptorium I (Genoa: Augustae Taurinorum, 1840), 47. A. Issel, “Le
rupi scolpite nelle alte valli delle Alpi Marittime,” Bollettino di Pal-
etnologia Italiana 17 (1901): 217-59, simply disagrees with Bicknell’s
interpretation, holding instead that the so-called topographical figures
are not plans but “conventional signs of individuals or tribes.”

71. See, for example, de Lumley, Fonvielle, and Abelanet, “Mer-
veilles” (note 67); idem, “Gravures rupestres” (note 68); and Conti,
Corpus (note 65).

72. Bicknell, Guide, 53 (note 66).

73. Bicknell, Guide, 53, 56 (note 66).
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of contiguity but not shape, and to assess the prehistoric
figures according to the then unformulated principles of
Euclidean geometry (which stress the properties of dis-
tance, direction, and angle that preserve shape and un-
derlie the modern concept of scale). Many of Bicknell’s
suggested topographical figures do in fact satisfy the
cartographic criteria presented here for ichnographic or
plan maps, and for this reason (and in the total absence
of realistic alternative interpretations) these have been
included in the list in appendix 4.1.

The notion that the prehistoric rock artists may have
been making graphic representations of parts of the
earth’s surface is not the only cartographic suggestion
to have been made in the nineteenth century and pre-
served in the antiquarian literature. The apparently ran-
domly distributed cup marks on natural surfaces or on
prehistoric monoliths were seen by some observers as
representations of the major constellations, while others
raised issues of cosmological import. These views are
discussed in the sections dealing with celestial and cos-
mological maps later in this chapter. It must be stressed,
however, that of all the theories from the early literature
put forward to explain the purpose or original meaning
of the rock art figures and motifs, those relating to maps
represent but a tiny proportion. Qut of no fewer than
the 104 such explanations recently amassed by Ronald
Morris for the British Isles, all of which “have been put
forward in all seriousness from time to time by archae-
ologists and others,” only seven concern maps or plans
in any way.”* Moreover, most of these relate to cup-
and-ring markings, probably the most ambiguous of all
rock art motifs.

The CLASSIFICATION OF PREHISTORIC MAPS
FROM EUROPE, THE MIDDLE EAST, AND
NORTH AFRICA IN THE PREHISTORIC
PERIOD

The prehistoric material considered here as of carto-
graphic interest has come from a variety of sources. The
antiquarian literature, apart from Bicknell’s writings,
has yielded little that is worth further examination. A
number of references to examples of prehistoric art that
have already been interpreted as maps can be gleaned
from modern archaeological literature, however. Other
examples have been described as landscape representa-
tions, and these too are part of the history of mapping.
The total corpus is thus derived almost wholly from
published sources. The examples are discussed under
three main headings: topographical maps, celestial
maps, and cosmological maps. Nothing has been found
that convincingly suggests representations of the sea.
The topographical examples, however, fall into two
basic categories, picture maps and plan maps; the latter
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are further subdivided into simple maps, complex maps,
and maps in relief.

TOPOGRAPHICAL MAPS
Picture Maps and Their Antecedents

Four picture maps—as already defined—have been iden-
tified in Old World rock and mobiliary art.”® But just
as interesting in the history of cartographic ideas are a
number of pictures or small compositions that contain
certain landscape features depicted in plan. Some of
these plan figures are very simple indeed. Probably the
oldest are those from Iberian or French cave paintings,
thought to date from the Upper Paleolithic. From the
Los Buitres cave (Penalsordo, Badajoz), for example,
comes a composition consisting of a subcircular outline
with an external fringe of rays and two sets of markings
inside that could represent, in highly stylized form, an-
thropomorphic figures (fig. 4.9).”¢ Other compositions,
such as those from Font de Gaume in Dordogne, have
similar outlines but lack the internal images, though
there may be other markings. These have entered the
literature as representations of a “delimited area
(hut?)””” or “game enclosures” (fig. 4.10).”% Similar

74. Ronald W. B. Morris, The Prebistoric Rock Art of Galloway
and the Isle of Man (Poole: Blandford Press, 1979), 15-28. Summa-
rizing these under the headings used in this essay, with Morris’s ref-
erence number in parentheses, they are:

Topographical maps:  Maps of the countryside (58)

Building plans (59)

Plans for megalithic structures (83)

Star maps {60)

Early astronomers’ night memoranda (93)
Plans for laying out mazes (84)

Field plowing plans (85)

Celestial maps:

Cosmological maps:

The last two both concern labyrinth designs, and since this sign has
universal association with death and the afterlife, it has been classed
here as cosmological. Morris ascribed each explanation what he calls
a “plausible ranking.” According to this, the explanations above are
to be rejected out of hand, a conclusion with which we do not hesitate
to agree. Only explanation 93, that night watchers might have found
it useful to have a tactile reference plan of certain constellations handy
for use in the dark, is given modest credence by Morris.

75. See p. 62 above for definition.

76. Figure 2 in appendix 4.2. Henri Breuil, Les peintures rupestres
schématiques de la Péninsule Ibérique, 4 vols., Fondation Singer-Po-
lignac {Paris: Imprimerie de Lagny, 1933), vol. 2, Bassin du Guadiana,
58-59 and fig. 16. Maria Ornella Acanfora, Pittura dell’eta preistorica
{Milan: Societa Editrice Libraria, 1960), 263.

77.Figure 1 in appendix 4.2. Acanfora, Pittura, 262 (note 76). This,
from Nuestra Sefiora del Castillo, Almadén, was first published by
Breuil, Bassin, pl. VIII (note 76).

78. Two come from the cave of La Pileta, Malaga, and a third from
Font de Gaume (Dordogne). All appear under this heading in Johannes
Maringer, The Gods of Prehistoric Man, trans. Mary llford, 2d ed.
(London: Weidenfeld and Nicolson, 1960), 95. See also Lya Dams,
L’art paléolithique de la caverne de la Pileta (Graz: Akademische
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FiG. 4.9. PICTURE WITH POSSIBLE MAP ELEMENTS
FROM PENALSORDO, BADAJOZ, SPAIN. This has been
interpreted as a representation of two figures within a hut or
enclosure. If this is the case, then both elements of a picture
map (the features being shown both in plan and in profile) are
present.

Size of the original: 12 X 10 cm. After Henri Breuil, Les
peintures rupestres schématiques de la Péninsule Ibérique, 4
vols., Fondation Singer-Polignac (Paris: Imprimerie de Lagny,
1933), vol. 2, Bassin du Guadiana, fig. 16f.

compositions of Neolithic or later date are known from
the central Sahara. Among the rock paintings in the
Tassili Mountains of southern Algeria are a number that
have been interpreted as hut scenes.”” Each hut is rep-
resented in plan by a broad, more or less circular band.
The human figures within and just outside are in various
postures, and the intention of the artist seems to have
been to use the plan outline of the hut as a device for
permitting a simultaneous view of both exterior and
interior activities (fig. 4.11). Probably much later in date
is the example that shows a camellike profile in a circular
outline (fig. 4.12).%% Such examples seem to reflect some
essential cartographic concepts, for example, by depict-
ing some landscape features in plan and portraying all
features in more or less correct spatial relationships.
There are some later compositions, a similar mixture
of picture and plan, in southern Europe, though none is
as yet known farther north. One Bronze Age petroglyph
from Valcamonica comes from side 4 of the stone found
at Borno. This includes what has been described as a
composition with ibex running toward the river (fig.

FIG. 4.10. ROCK PAINTINGS FROM LA PILETA, MAL-
AGA, SPAIN. Although described as “game enclosures,” this
is so tenuous an identification that they are excluded as ex-
amples of prehistoric maps, though they may suggest the use
of a circle to depict in plan the enclosing element of a landscape
feature such as a field or a hut.

Width of the originals: 40 cm each. After Henri Breuil, Hugo
Obermaier, and W. Verner, La Pileta a Benaojan (Malaga)
(Monaco, Impr. artistique V' A. Chéne, 1915). The figure on
the left, described by Breuil, Obermaier, and Verner as “tor-
toise-like,” is illustrated in pl. V and also in pl. X (23).
That on the right, one of three similar ones, is shown in pl. X
(27). The figure here is taken from Johannes Maringer, The
Gods of Prehistoric Man, trans. Mary llford, 2d ed. (London:
Weidenfeld and Nicolson, 1960), fig. 21. See also Lya Dams,
L’art paléolithique de la caverne de la Pileta (Graz: Akadem-
ische Druck, 1978), fig. 91 (23-VI and 26-11I).

Druck, 1978). For a critique of Breuil’s interpretations (from which
these are derived) see M. Lorblanchet, “From Naturalism to Abstrac-
tion in European Prehistoric Rock Art,” in Indigenous Art, 44-56
(note 38). Closed shapes, such as circles and rectangles, and the topo-
logical concepts of inclusion and separateness are among the primary
spatial concepts, and it is not surprising to find them in the earliest
drawings: Piaget and Inhelder, Child’s Conception of Space, 44-79
(note 26).

79. Figures 3—7 in appendix 4.2. Henri Breuil, Les roches peintes
du Tassili-n-Ajjer (Paris: Arts et Métiers Graphiques, 1954), 33 and
fig. 65 (this work is an extract from Actes du II° Congrés Panafricain
de Préhistoire, Alger 1952). Another painting {fig. 66) features three
smaller circles made with a single line, and it is interesting to speculate
whether these two were intended, given the context, to represent
huts—that is, were signs for huts. If so, a further speculation is how
often, elsewhere or in other periods such as the Upper Paleolithic,
circular signs were used as hut signs or settlement signs.

80. Figure 9 in appendix 4.2. Leo Frobenius, Ekade Ektab: Die
Felsbilder Fezzans (Leipzig: O. Harrassowitz, 1937). Lhote, Tassili
Frescoes, 202-3 (note 54); Henri Lhote suggests that camel pictures
belong to the historical period because this animal was not introduced
into North Africa until about the first century A.D.: Les gravures
rupestres du Sud-Oranais, Mémoires du Centre de Recherches An-
thropologiques Préhistoriques et Ethnographiques 16 (Paris: Arts et
Meétiers Graphiques, 1970), 171. But Michael M. Ripinsky suggests
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F1G. 4.11. PICTURE WITH POSSIBLE MAP ELEMENTS
FROM I-N-ETEN, TASSILI MOUNTAINS, ALGERIA. The
circular bands seem to represent (in plan) a hut that contains
human figures (shown in profile). Although both groups of
figures appear on the same panel and are described by Breuil
as two separate groups, they are illustrated as if forming a
single group. Hence, the illustration here shows the huts as a
single group while in appendix 4.2 they are listed separately
(nos. 3 and 4).

Diameter of the upper circle: 25 cm. After Henri Breuil, Les
roches peintes du Tassili-n-Ajjer (Paris: Arts et Métiers Gra-
phiques, 1954), fig. 65.

4.13).> Much less easily interpretable is the line drawing
on a fragment of mammoth tusk excavated in 1966 from
a site in Mezhirichi (Ukraine), which lies on the Ros
River. The fragment has been dated, like the site, to the
Upper Paleolithic. Though most of the markings are
narrow bands or simple lines, four shapes along a central
strip have been interpreted as profile representations of
dwellings on the banks of a river shown in plan (fig.
4.14).%* Single transverse lines in the river are thought
to indicate fishing nets or seines and the domed struc-
tures are said to be identical in shape with the excavated
Paleolithic huts at the site, which were constructed
largely from mammoth bones.

Four more complicated—and arguably more interest-
ing—compositions merit discussion in this section. Three
of them have already been described as possible maps:
the Landscape Jar from Tepe Gawra (Iraq), the silver
vase from Maikop (USSR), and the wall painting from
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Catal Hiiyiik (Turkey). In addition there is the Great
Disk from Talat N’lisk (Morocco).

The interpretation of the Landscape Jar has already
proved controversial. Ten of the twelve painted panels
that make up its decoration contain linear and geometric
patterns. One of the other two contains what A. J. Tobler
concluded was not just a landscape painting but *“a kind
of map. . . . probably the oldest map yet discovered.”®’

FIG. 4.12. PICTURE WITH POSSIBLE MAP ELEMENTS
FROM THE TASSILI MOUNTAINS, ALGERIA. This seems
to portray a camel within an enclosure.

After Leo Frobenius, Ekade Ektab: Die Felsbilder Fezzans
(Leipzig: O. Harrassowitz, 1937), fig. 10.

that the camel was domesticated in the Old World not later than the
fourth millennium B.c. and that predynastic Egyptians were ac-
quainted with it: ““The Camel in Ancient Arabia,” Antiquity 49, no.
196 (1975): 295-98.

81. Map 42 in appendix 4.1. Emmanuel Anati, Camonica Valley,
trans, Linda Asher (New York: Alfred A. Knopf, 1961), 102; idem,
Il masso di Borno (Brescia: Camuna, 1966), where the same drawing
is reproduced (figs. 16 and 17) and described as probably forming a
scene. The double line to which the animals are advancing seems to
indicate a river (p. 34). On the other hand, figure 15 is a photograph
of this side of the stone and shows that the double line continues as
a single line, forming a closed subrectangular or roughly circular form.
It may be that some of the Mont Bégo figures (e.g., those with herds
of oxen or plow teams in enclosures) should be included in this cat-
egory of picture maps.

82. Personal communication from B. P. Polevoy. Ivan Grigorévich
Pidoplichko, Pozdnepaleoliticheskye zhilishcha iz kostey mamonta na
Ukraine (Late Paleolithic dwellings of mammoth bone in the Ukraine)
(Kiev: lzdatelstvo “Naukova Dumka,” 1969); idem, Mezhiricheskye
zhilishcha iz kostey mamonta (Mezhirichi dwellings of mammoth
bone) (Kiev: Izdatelstvo “Naukova Dumka,” 1976).

83. Map 52 in appendix 4.1. Arthur J. Tobler, Excavations at Tepe
Gawra: Joint Expedition of the Baghdad School and the University
Museum to Mesopotamia, 2 vols. (Philadelphia: University of Penn-
sylvania Press, 1950), 2:150-51, pl. LXXCIIb. William Harris Stahl
also sees the Tepe Gawra vase painting as an example of what he calls
the “alternation between planimetric views and vertical projections”
taking place in the Near East in Neolithic times: “Cosmology and
Cartography,” part of “Representation of the Earth’s Surface as an
Artistic Motif,” in Encyclopedia of World Art (New York: McGraw-
Hill, 1960), 3:cols. 851-54, quotation at 853.
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FIG. 4.13. PICTURE WITH POSSIBLE MAP ELEMENTS:
SIDE 4 OF THE BORNO STONE FROM VALCAMONICA.
This is thought to show deerlike animals (in profile) running
toward a river, on the other side of which is a subdivided
enclosure (both river and enclosure being in plan).

Size of the original: 70 x 84 cm. After Emmanuel Anati,
Camonica Valley, trans. Linda Asher (New York: Alfred A.
Knopf, 1961; reprinted London: Jonathan Cape, 1964), 102.

According to Tobler, the painting shows a hunting scene
in a broad valley, the latter flanked by mountains (in-
dicated by the two rows of triangles) and containing the
tortuous course of a river with its tributaries (figs. 4.15
and 4.16). He also suggested that the artist must have
had some real landscape in mind. However, not all agree
either with this interpretation or with his interpretation
of the ten geometric panels as representations of different
types of terrain such as rolling plains, mountains, des-
erts, and marshes.®* Beatrice Goff, for instance, consid-
ers the scene to be a highly schematized and not uncom-
mon form of decoration that was a means of giving
expression to “deep-seated feelings of aggression” rather
than a representation or a picture of a familiar land-
scape.®

Very much more difficult to interpret is the decoration
of the Great Disk at Talat N'lisk in the Atlas Mountains
of Morocco.?® This rock painting, with a diameter of
about 100 cm, is by far the largest of any in the area
(fig. 4.17). It is its internal decoration, however, rather
than its sheer size, that attracts attention, although there
does not appear to be any discussion of this aspect in
the literature. On the one hand, it is quite unlike any-
thing else in the same district. On the other hand, it has
a striking resemblance to the landscape panel on the jar

FIG. 4.14. PALEOLITHIC ENGRAVING ON MAMMOTH
BONE. Found at Mezhirichi (Ukraine); the four domed fea-
tures are thought to represent riverside dwellings. The en-
graving is oriented here as in the original publication; it is
difficult, however, to see a close resemblance between the fea-
tures scratched onto the bone and the excavated mammoth
bone dwellings whichever way the drawing is oriented.

After Ivan Grigorévich Pidoplichko, Pozdnepaleoliticheskie
zhilishcha iz kostey mamonta na Ukraine (Late Paleolithic
dwellings of mammoth bone in the Ukraine) (Kiev: Izdatelstvo
“Naukova Dumka,” 1969), fig. 58.

from Tepe Gawra (and an even closer resemblance to the
Babylonian clay tablet from Nuzi).®” While smaller cir-
cles in the district contain either a formless scribble or a
simple internal rim pattern, the internal features of the
Great Disk seem to have been carefully arranged. More-
over, they could be interpreted as representing a broad
valley between two mountain ranges with a major river
in the middle, flanked by tributaries or relic channels
and abandoned meanders® and by two dots, perhaps
representing sites or settlements. The schematic nature
of the landscape representation (if that is what it is),
together with the absence of human or animal figures,
distinguishes the Talat N’lisk disk from other prehistoric
picture maps such as the Catal Hiiyiik wall painting or
the Tepe Gawra Landscape Jar. Its interpretation as an
attempt to depict a landscape remains highly subjective
and speculative. Nevertheless, in order to draw attention
to the existence of such graphic representations and their

84. Tobler, Tepe Gawra, 150 (note 83).

85. Beatrice Laura Goff, Symbols of Prebistoric Mesopotamia (New
Haven: Yale University Press, 1963}, 29.

86. Map 57 in appendix 4.1. Jean Malhomme, Corpus des gravures
rupestres du Grand Atlas, fascs. 13 and 14 (Rabat: Service des An-
tiquités du Maroc, 1959-61), pt. 1, 91, pl. 4. Paule Marie Grand, Arte
preistorica (Milan: Parnaso, 1967), fig. 65.

87. See chapter 6, “Cartography in the Ancient Near East,” p. 113
and fig. 6.11.

88. In a pattern familiar to anyone who has seen present-day
Mediterranean valleys from the air or on aerial photographs.
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FIG. 4.15. THE TEPE GAWRA (IRAQ) LANDSCAPE JAR.
The reconstituted jar is shown with the panel that gives the
jar its name on the right (see fig. 4.16).

Diameter of the original: 70 cm. From Arthur J. Tobler, Ex-
cavations at Tepe Gawra: Joint Expedition of the Baghdad
School and the University Museum to Mesopotamia, 2 vols.
(Philadelphia: University of Pennsylvania Press, 1950), vol. 2,
pl. LXXVIIla. By permission of the Iraq Museum, Baghdad.

potential interest in the history of cartography, it is
classed here as a possible example of an early picture
map (appendix 4.1).

The silver Maikop vase, with its engraved decoration,
was found in the course of excavations of late Neolithic
or Chalcolithic tombs in the North Caucasus in 1895
(fig. 4.18).*” Most prominent are the naturalistically rep-
resented large quadrupeds (lions, bulls, horses, goats,
and such), together with landscape features. These latter
Rostovtzeff considered to be an entirely separate and
distinct scheme of ornamentation and “a first timid at-
tempt to subordinate landscape to figures.”” Two rivers
are thought to be shown flowing from the mountains
and meeting in a sea or lake. There are also palm trees,
waterfowl, a small bear, and some sort of water plant.
The rivers are shown in plan, shaded by wavy lines,
and the mountains in profile, albeit in varied rather than
strictly conventional outlines. In Russia this represen-
tation was long considered the earliest geographical

89. Mstislav Farmakovsky, “Arkhaicheskiy period v Rossii: Pa-
myatniki grecheskogo arkhaicheskogo i drevnego vostochnogo iskus-
stva, naidénnye v grecheskikh koloniyakh po severnomu beregu Chér-
nogo morya v kurganakh Skifii i na Kavkaze” (The archaic period in
Russia: Relics of Greek archaic and ancient Eastern art found in the
Greek colonies along the northern coast of the Black Sea in the barrows

Cartography in Prehistoric Europe and the Mediterranean

FiG. 4.16. PICTURE MAP ON THE TEPE GAWRA (IRAQ)
LANDSCAPE JAR. One of twelve decorated panels, this is by
far the most complex and unusual. The juxtaposition of animal
figures (absent from other panels), parallel lines of triangles
(commonly found on pottery representing mountains), and the
sinuous herringbone pattern down the middle (interpreted as
a river with its tributaries) led one excavator to suggest the
panel portrayed a landscape or even a map of a specific area.
From Arthur J. Tobler, Excavations at Tepe Gawra: [oint
Expedition of the Baghdad School and the University Museum
to Mesopotamia, 2 vols. (Philadelphia: University of Pennsyl-
vania Press, 1950), vol. 2, pl. LXXVIIIb. By permission of the
Iraqg Museum, Baghdad.

of Scythia and in the Caucasus), Materialy po Arkbeologii Rossii,
Izdavayemye Imperatorskoy Arkheologicheskoy Komissiyey 34
(1914): 15-78, esp. 59.

90. Map 51 in appendix 4.1. Mikhail 1. Rostovtzeff, Iranians and
Greeks in South Russia (Oxford: Clarendon Press, 1922), 22-25, pl.
Il (1-2), and fig. 2, quotation on 25. Rostovtzeff devoted several
paragraphs to a discussion of the decoration, comparing it with Baby-
lonian and Egyptian landscape portrayal, though there he considered
landscape subordinate to the figures whereas on the Maikop vase
landscape and most of the animals are merely juxtaposed. He also
decided that it contains a “survival of prehistoric motives™ as well as
novelties. A drawing of the vase can be found in Stuart Piggott, Ancient
Europe from the Beginnings of Agriculture to Classical Antiquity
(Edinburgh: Edinburgh University Press, 1963), fig. 37, as well as in
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FIG. 4.17. PICTURE MAP: THE “GREAT DISK” FROM
TALAT N’IISK, MOROCCO. Outstanding, in the local con-
text, for its size and for the orderliness of its internal deco-
ration, this rock painting could be interpreted as showing, in
plan, an arrangement of parallel ranges of mountains and a
braided river similar to that of the Landscape Jar of Tepe
Gawra (fig. 4.16).

Diameter of the original: approximately 1 m. After Jean Mal-
homme, Corpus des gravures rupestres du Grand Atlas, fascs.
13 and 14 (Rabat: Service des Antiquités du Maroc, 1959—
61), pl. 4.

FIG. 4.18. PICTURE MAP ON THE SILVER VASE FROM
MAIKOP, RUSSIA. Dating from ca. 3000 B.c., this represen-
tation shows two rivers flowing from a range of mountains
identified by some as the Caucasus.

Height of the original: 10~12 cm. After Mikhail I. Rostovtzeff,
Iranians and Greeks in South Russia (Oxford: Clarendon
Press, 1922), fig. 2.

map, the mountains being identified with the Cauca-
sus.”!

Better known to historians of cartography is the oldest
of these examples of picture maps, the wall painting from
Catal Hiiyiik at Konya in west-central Turkey.”? Only
one of a large number of wall paintings discovered from
this partially excavated Neolithic site, it was found in
1963 and has been given a date of 6200 + 97 B.c. (fig.
4.19). In the present context it is unique in several re-
spects: it has been dated relatively precisely; it has a
well-documented archaeological context; and it appears
to be the only “urban plan” from the prehistoric period
in the Old World. Like many, though by no means all,
of the other wall paintings at Catal Hiiyiik it comes from
a shrine, a common item of domestic architecture at
the site, as the excavator, James Mellaart, has stressed:
“out of 139 living rooms excavated . . . not less than
forty . . . appear to have served Neolithic religion.””?
The painting is on two walls that had been regularly
replastered and repainted, a point which underlines the
contention already made, that it was the context of
painting or the act of painting (or both) that was of
prime importance rather than the durability of the image
itself.” The painting itself is nearly three meters long
and consists of eighty or so closely packed rectangles,
each with a dot or small circle in the angles and a hollow
or blank interior. It would be difficult to see in this
rectangular pattern anything of cartographic relevance
were it not for the extraordinary resemblance
of the rectangles in the wall painting to those drawn by
the archaeologists as part of their excavation plan. It
was this that inspired Mellaart’s interpretation that the
painting “is a representation of a neolithic town, proba-
bly Catal Hiiyiik itself, the houses of which rise in exact-
ly the same manner as is shown in the painting.” Be-
hind the houses is the profile of a “strange double-peaked
object,” which Mellaart suggests is identifiable with the
two cones of the volcano Hasan Dag—possibly in erup-
tion—the source of obsidian, one of Catal Hiiytik’s most
valued commodities and the basis of its wealth.

Plan Maps

The difficulties involved in the unambiguous identifi-
cation of topographical maps in plan in rock art and the

Bagrow’s Istoriya, 4 (note 4), Geschichte, fig. 97 (note 2), and both
History of Cartography (note 2) and Meister (note 4), fig. 74. Bagrow
accepted that the representation could be of the northern Caucasus
and suggested that these artistic renderings are “proto-types” of maps
and plans; Istoriya, 4.

91. K. A. Salishchev, Osnovy kartovedeniya: Chast’ istoricheskaya
i kartograficheskiye materialy (Moscow: Geodezizdat, 1948), 118—19.

92. Map 54 in appendix 4.1.

93. Mellaart, Catal Hiiyiik, 77 (note 13).

94. See note 14 above.

95. Mellaart, “Excavations,” 55 (note 7).
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FIG. 4.19. PICTURE MAP: THE NEOLITHIC WALL PAINT-
ING FROM CATAL HUYUK, TURKEY. This wall painting
was identified as a portrayal, in plan, of the former settlement
by its similarity to the layout of the excavated houses uncov-
ered by archaeologists. Behind the settlement is a representa-
tion of the mountain Hasan Dag in profile with its volcano
erupting.

FIG. 4.20. PETROGLYPH MAP FROM VAL FONTAN-
ALBA, MONT BEGO. This is typical of the maplike images
found as petroglyphs in this valley. With more than six but
fewer than eighteen topographical signs, it qualifies as a simple,
but not a complex, map as defined in the text.

After Clarence M. Bicknell, A Guide to the Prehistoric Rock
Engravings in the Italian Maritime Alps (Bordighera: G. Bes-
sone, 1913), pl. XVIII-39.

three main criteria for their diagnosis—composition, ap-
propriateness of image, and the frequency with which
individual images occur within a single composition—
have already been discussed (pp. 61-62 above). A more
precise threshold is needed, however, to exclude
assemblages that are too fragmentary or too ill defined
to be worthy of serious attention from the corpus (ap-
pendix 4.1). A minimum of six cartographic signs is
suggested as this threshold. The usefulness of such a
threshold can be demonstrated by reference to three ex-
amples (figs. 4.20, 4.21, 4.22). According to our new
restrictive definition, only two of these qualify as maps.
Figure 4.20 (map 6 in appendix 4.1) is the most clearly
cartographic. It not only fulfills all three of the diagnostic
criteria but also encompasses a total of ten signs: two
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Length of the original: approximately 3 m. After the copy by
Grace Huxtable in James Mellaart, “Excavations at Catal Hii-
yitk, 1963: Third Preliminary Report,” Anatolian Studies 14
(1964): 39-119, pl. VL.

FIG. 4.21. PETROGLYPH MAP FROM VAL FONTAN-
ALBA, MONT BEGO. With more than six topographical signs
incorporated into its design, this qualifies as a simple map as
defined in the text.

After Clarence M. Bicknell, A Guide to the Prehistoric Rock
Engravings in the Italian Maritime Alps (Bordighera: G. Bes-
sone, 1913), pl. XVIII-32.

(at least) hut signs; five enclosures (or four enclosures,
one with a path across it); and three land-use signs (two
forms of stippling and unstippled areas). Figure 4.21
(map 4 in appendix 4.1), with two hut signs, two en-
closure signs, one path line, and one or two forms of
stippling for land use, making a total of six or seven
cartographic signs, just qualifies. Figure 4.22, however,
has only four signs (one hut, one enclosure, one path,
one land-use sign) and therefore fails to qualify.

Rock art maps or plans identified according to these
criteria can be further differentiated, once again based
on the number of cartographic elements present, into
simple and complex plans or maps. It has already been
suggested that simple maps should contain a minimum
of six signs. Complex topographical maps should em-
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FIG. 4.22. NONCARTOGRAPHIC PETROGLYPH FROM
VAL FONTANALBA, MONT BEGO. Unlike the petroglyphs
shown in figures 4.20 and 4.21, this does not qualify as a
simple map as defined in the text because it contains only four
elements.

After Clarence M. Bicknell, A Guide to the Prebistoric Rock
Engravings in the Italian Maritime Alps (Bordighera: G. Bes-
sone, 1913), pl. XXXII-43.

mﬂ“

FIG. 4.23. SIMPLE TOPOGRAPHICAL MAP FROM SER-
ADINA, ITALY. Often cited as an example of a prehistoric
map, this seems to show an orderly layout of buildings with
interconnecting paths and a field or orchard.

Size of the original: 45 x 90 cm. Drawn from a photograph
kindly supplied by Centro Camuno di Studi Preistorici, Capo
di Ponte, Brescia 25044, Italy.

body at least three times as many signs (i.e., a minimum
of eighteen). Compare the examples in figures 4.20 and
4.21 with those in figures 4.26 and 4.27. It is important
to note that the quantitative distinction might also sug-
gest a different order of technical effort involved in the
production of complex maps. This, in turn, could imply
underlying conceptual differences, such as those asso-
ciated with the purpose or function of the map, the
amassing and ordering of the data, and the planning of
the map’s execution.

Simple Maps The category of simple topographical maps
accounts for by far the largest proportion (90 percent)
of the present corpus of topographical maps in plan.
Interestingly, most examples come from a compact area
covering scarcely a dozen square kilometers around
Mont Bégo in the Ligurian Alps (dating from as early
as the late Neolithic), the remainder coming from else-
where in the Alps, notably Valcamonica (mostly from
the middle or late Bronze Age, 1900-1200 B.c.).”® The
distribution of those at Mont Bégo is highly localized
even within that area. As already noted, all but fifteen

of Bicknell’s two hundred or so topographical figures
come from a single valley, Val Fontanalba, on the north-
ern side of the peak.”” On the other hand, it is important
to stress that even within Val Fontanalba the topograph-
ical figures constitute a very minor part (between 2 and
4 percent) of all the petroglyphic subject matter.

Bicknell suggested that 195 of the petroglyphs he stud-
ied at Mont Bégo might be interpreted as “topographical
figures.” A number of these have been discounted in the
context of the present discussion as too small, incom-
plete, or ambiguous to qualify as maps. Of the five ex-
amples in this group coming from Valcamonica and dis-
cussed here, only one, from Seradina (Capo di Ponte),
has already entered the literature of the history of car-
tography.”® It seems to depict an orderly layout of build-
ings with interconnecting paths and at least one (unen-
closed) field (fig. 4.23). Another example that is to be
found close by, on the riverside rock at Ponte San Rocco,
is a much less orderly arrangement of what are thought
to be buildings and path signs (fig. 4.25).” The topo-
graphical representations on side 2 of the Borno stone
(thought to be late Neolithic or Chalcolithic in date)
were first described before the stone had been completely
excavated.'®” The writer Raffaelo Battaglia was already
familiar with the larger topographical compositions of
Bedolina and Giadighe (see below) and thought he could
discern on the Borno stone similar representations of
“cultivated fields, fruit groves and paths seen from
above.”'® There is little interconnection between any
of the markings on the stone, and even the one group
of possibly cartographic signs fails to qualify as a map
for this reason.

96. Bronze Age maps are still being found by Professor E. Anati
and his assistants. Not yet published is a large group of figurcs (cov-
ering about four square meters), thought to be of Bronze Age date,
on rock 23 at Foppe di Nadro. This was found in 1982, and I am
grateful to Professor Anati and to Tizziana Cittadina for allowing me
to see this in the process of recording and for subsequent details.

97. See note 73. Concerning the concentration in the immediate
vicinity of Mont Bégo, Bicknell remarked on the awesomeness of this
peak, especially under certain weather conditions, and suggested it
might have been a “Holy Place,” a view accepted by M. C. Burkitt.
Bicknell, Prebistoric Rock Engravings, 64—65 (note 67). M. C. Burkitt,
“Rock Carvings in the Italian Alps,” Antiquity 3, no. 10 (1929): 155—
64.

98, Map 45 in appendix 4.1. Harvey, Topographical Maps, 45, fig.
20 (note 6). Additional examples of “maps” have recently been re-
ported by Ausilio Priuli, Incisioni rupestri della Val Camonica (lvrea:
Priuli and Verlucca, 1985), including a second one from Seradina (fig.
33) similar to that described here. Few, if any, it would seem, would
meet the suggested cartographic criteria.

99. Map 44 in appendix 4.1.

100. Map 42 in appendix 4.1.

101. Raffaello Battaglia and Maria Ornella Acanfora, “Il masso
inciso di Borno in Valcamonica,” Bollettino di Paletnologia Italiana
64 (1954): 225-55, esp. 237.

102. Anati, Borno, 20 (note 81), refers to the “plans of cultivated
fields, paths, walls, tree plantations.”
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FIG. 4.24. PHOTOGRAPH OF CAPO DI PONTE, VALCA-
MONICA. The winding Oglio River is shown with the hillside
rock art sites near Capo di Ponte identified.

The rest of Italy has little to offer, so far, in the way
of possible examples of prehistoric maps, even from
other Alpine areas such as Valtellina and Lake Garda,
also rich in petroglyphs. Sometimes a topographical mo-
tif, such as a field-type rectangle, is found in isolation.'”?
A different problem is presented by one of the images
on the stela of Novilara (seventh—sixth century B.c.). It
has been suggested that this could represent a river with
a town in the middle of its course,'® but despite the
proximity of a ship on the same stone, this must remain
conjectural. Still less has come from elsewhere in Europe.
The rock art of Karelia and the shores of Lake Onega
and the White Sea is close to that of Scandinavia in both
subject matter and style. Like the Scandinavian art, it
has not so far been found to have much in the way of
figures of potential cartographic interest, though B. P.
Polevoy describes some of the drawings discovered at
Zalavruga (on the Vyg River, south of Belomorsk) in
1963-64 as “‘somewhat reminiscent of geographical
maps, with representations of routes, as well as boats,

Photograph kindly supplied by Ausilio Priuli.

animals and skier-hunters.”'” In central Norway iso-
lated rectangular motifs, complete with stippled inﬁiling,
have been documented as “perhaps pictures of fields.””'%°

103. Bric del Selvatico (Lanzo Valley, Turin), for instance. Roberto
Roggero, “Recenti scoperte di incisioni rupestri nelle Valli di Lanzo
(Torino),” in Symposium International d’Art Prébistorique Valca-
monica, 23-28 Septembre 1968, Union Internationale des Sciences
Préhistoriques et Protohistoriques (Capo di Ponte: Edizioni del Centro,
1970), 125-32.

104. I am grateful to O. A. W. Dilke for drawing this feature to
my attention and to Antonio Brancati (director of the Museo Ar-
cheologico Oliveriano of Pesaro) for supplying relevant literature.
Most archaeological commentators on the stone refer to the “double
S” feature only as of “uncertain significance”: Gabriele Baldelli, Nov-
ilara: Le necropoli dell’eta del ferro, exhibition catalog (Pesaro: Museo
Archeologico Oliveriano, Comune di Pesaro, IV Circoscrizione, n.d.),
28.

105. Written communication, 1982. The drawings are illustrated
by Yury A. Savvateyev, Risunki na skalakh (Rock drawings) (Petro-
zavodsk: Karelskoye Knizhnoye Izdelstvo, 1967).

106. Sverre Marstrander, “A Newly Discovered Rock-Carving of
Bronze Age Type in Central Norway,” in Symposium International,
261-72 (note 103).
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FIG. 4.25. SIMPLE TOPOGRAPHICAL MAP FROM PONTE
SAN ROCCO, ITALY. Although confused by the anthropo-
morphic figures, this seems to show a loosely grouped scatter
of buildings linked by paths.

Size of the original: 90 x 45 c¢m. Drawn from a photograph
kindly supplied by Centro Camuno di Studi Preistorici, Capo
di Ponte, Brescia 25044, Italy.

Scarcely more promising is a single small composition
from Finntorp (near Tanum), Sweden.'”” Comprising an
empty rectangle, a number of attached lines, and some
scattered dots, it is reminiscent of the style of the Bedo-
lina map in Valcamonica but fails to meet the carto-
graphic criteria. Nor has anything that qualifies as a
simple map yet been reported from the Middle East or
North Africa. There has been a suggestion that an “in-
adequately explained feature” associated with the
painted star fresco at Teleilat Ghassul in Jordan might
represent the plan of a building'®® (see plate 1 and p.
88 below), but this has not received general acceptance.

107. 1 am indebted to John M. Coles, University of Cambridge, for
bringing this to my attention and for supplying a photograph.

108. Carolyn Elliotr, “The Religious Beliefs of the Ghassulians, c.
4000-3100 B.C.,” Palestine Exploration Quarterly, January—June
1977, 3-25, though the grounds for her rejection (its early date) are
not acceptable to us.

FIG. 4.26. THE “SKIN HILL VILLAGE” MAP FROM VAL
FONTANALBA, MONT BEGO. This is one of the most com-
plex assemblages in the area.

Size of the original: 97 x 36 cm. After Clarence M. Bicknell,
A Guide to the Prehistoric Rock Engravings in the Italian
Maritime Alps (Bordighera: G. Bessone, 1913), pl. XLIII-4.

FIG. 4.27. THE “MONTE BEGO VILLAGE.” This cannot be
accepted in the light of the cartographic criteria as having been
intended as a single composition, and the four smaller groups
(b—e) are classed as simple maps.

Size of the original: 1.40 x 2.40 m. After Clarence M. Bicknell,
A Guide to the Prebistoric Rock Engravings in the Italian
Maritime Alps (Bordighera: G. Bessone, 1913), pl. XLV-1;
Bicknell’s reproduction shows the long axis vertically on the
rock, not horizontally as here.
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Complex Maps Four prehistoric maps, all petroglyphs
and all from the Alps, are described in appendix 4.1 as
complex topographical maps. Two come from Mont
Bégo in the Ligurian Alps. Both have shared the fate of
all Clarence Bicknell’s topographical figures; that is, they
have been ignored. In what Bicknell christened the “Skin
Hill Village” map!%’ there are at least nineteen or twenty
hut signs; seven complete enclosures and three or four
half-completed ones; nine path signs; and at least two
types of stippling or land-use signs (fig. 4.26). All are
interlinked. The “Monte Bégo Village” map''® presents
more of a problem, since it is clear Bicknell assumed
that all five separate groups of topographical images
composed a single assemblage. Applying the criterion of
linkage, however, it is arguable that the assemblage is
composed of a single large composition and four small
ones (fig. 4.27). Even on its own, though, the former
qualifies as a complex topographical map, containing
fifteen hut signs, eleven enclosures, at least twenty in-
terconnecting path signs, and three land-use signs (two
types of stippling and some enclosed but unstippled
areas). The four small groups have been listed as simple
topographical maps. Half a dozen isolated infilled rect-
angles, possible hut signs, have to be ignored.

In contrast to the “topographical figures” from Mont
Bégo, at least one prehistoric map from Valcamonica
early received attention in the literature of the history
of cartography as the oldest known map. This is the
assemblage at Bedolina (Capo di Ponte),''! which for
nearly two decades was the only Old World prehistoric
map apparently known to historians of cartography (fig.
4.28). Even so, thirty years had to pass between its first
announcement at an archaeological conference in Lon-
don (and its publication in the proceedings two years
later)!"* and its appearance in Imago Mundi in 1964.113
Known as Bedolina 1 (there are a number of fragmentary
or incomplete figures of the “topographic” type in the
vicinity), the petroglyph occupies most of an ice-pol-
ished,''* undulating rock that projects—like so many
others in the district—from the now terraced mountain-
side. It overlooks the broad, flat-bottomed valley where,
some forty meters below, the Oglio River winds its way
to the Po. The assemblage covers nearly all of the rock
surface exposed today and measures 4.16 by 2.3 meters.
Until now, the only detailed study has been a technical
and stylistic one, aimed at identifying which figures be-
longed to the different phases of engraving.'' This
showed that only 134 out of the 183 separate figures
engraved on the rock could be considered part of the
“map.” These come from the second of the four stages
of engraving (phase B). The house pictures are later ad-
ditions, probably of Iron Age date, and should not be
regarded as part of the main composition. The range of
the topographical images is similar to those at Mont
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Bégo, though slightly different in style, and their inter-
pretation as topographical signs was clearly inspired by
the work of Clarence Bicknell. One odd feature about
the Bedolina composition is that it contains no clear-cut
signs, parallel to those of Mont Bégo or even elsewhere
in Valcamonica, that can be interpreted as house signs.
Despite this, it has been suggested by more than one
archaeologist that the Bedolina map was produced as
an accurate representation of part of the cultivated land-
scape on the valley floor during the Bronze Age.'!®

The second petroglyphic composition in Valcamonica
that qualifies as a complex topographical map is found
on the same hillside, slightly upstream. It is also higher
up the mountainside. There is no room for cultivation
in the immediate vicinity, nor could there ever have been:
the mountain slope falls steeply down to the now cul-
tivated valley floor and the meandering Oglio River over
a hundred meters below. Though known also as Plaz
d’Ort, the first published reference names the locality
Giadighe,'"” the name retained here. Walter Blumer in-
cluded a photograph of this assemblage in a discussion
of Bedolina and Seradina but made no comment on it
(fig. 4.29).1%

Comparison with the Bedolina map reveals some ma-
jor differences. The close network of ““fields” makes the
Giadighe representation a more compact composition.

109. Map 35 in appendix 4.1.

110. Map 36 in appendix 4.1.

111. Map 43 in appendix 4.1.

112. Raffaello Battaglia, “Incisioni rupestri di Valcamonica,” in
Proceedings of the First International Congress of Prebistoric and
Protobistoric Sciences, London, August 1-6, 1932 (London: Oxford
University Press, 1934): 234-37.

113. Blumer, “Oldest Known Plan” (note 5).

114. Petroglyphs are usually described as appearing “as new” on
discovery, although various degrees of patination are said to be dis-
cernible and are useful as an aid to dating. The main reason for this
pristine appearance is the hardness of the rock, inevitably the finest
grained, closest textured, and most resistant in the district. In some
areas, however, this petrological resistance to weathering has been
enhanced—it has been suggested—by the way the rock surface has
been polished and smoothed by the movement of glacier ice, leaving
few irregularities to catch surface water.

115. Miguel Beltran Lloris, “Los grabados rupestres de Bedolina
(Valcamonica),” Bollettino del Centro Camuno di Studi Preistorici 8
(1972): 121-58.

116. As has been suggested by Anati, Camonica Valley, 104-8 (note
81). Apart from artificial terraces built between the rocks on the lower
slopes, there is no room for cultivation except on the valley floor or
on deposition cones at the debouchment of tributary streams. It has
been suggested by Priuli, Incisioni rupestri, 24 (note 98), that maps
were executed on rocks, the undulations of which reflected those of
the area depicted and that the Bedolina map might portray the zone
of Castelliere del Dos dell’Archa. However, it does not seem wise to
attempt to infer the Bronze Age landscape from the petroglyphic evi-
dence without further archaeological evidence.

117. Raffaello Battaglia, “Ricerche etnografiche sui petroglifi della
Cerchia Alpina,” Studi Etruschi 8 (1934): 11-48, pls. I-XXII.

118. Blumer, “Felsgravuren™ (note §).



Cartography in the Prehistoric Period in the Old World: Europe, the Middle East, and North Africa

Fic. 4.28. COMPOSITE PETROGLYPH MAP FROM
BEDOLINA, VALCAMONICA. The earlier figures and later
additions have been removed to reveal a complex topograph-
ical map.

Size of the original: 2.30 x 4.16 m. After Miguel Beltran
Lloris, “Los grabados rupestres de Bedolina (Valcamonica),”
Bollettino del Centro Camuno di Studi Preistorici 8 (1972):
121-58, fig. 48.

The absence of the points and circles, thought to indicate
springs, and of the long, often zigzagging path signs of
the Bedolina petroglyph makes the Giadighe figure the
more homogeneous of the two. Though one or two lines
are executed in a different technique, the only intrusive
images (near the bottom of the rock) resemble the an-
thropomorphic figures common elsewhere in Valca-
monica. Only a small proportion of the Giadighe fields
are stippled, either by intention or simply because the
composition is incomplete, and the stippling is formed
of relatively large, regularly spaced, hammered or
punched points. Some rectangular depressions could be
interpreted as representations of buildings; if this is the
case, they would indicate homesteads situated within the
enclosures. Although natural fissures in the rock and
subsequent erosion have led to discontinuities in the
pattern, a particularly striking feature is a double line
boldly sweeping in an S-shaped curve across the entire
composition from top to bottom. It has been suggested
that this represents the meandering river Oglio. Battag-
lia’s interpretation of the Giadighe petroglyph as a map
has not so far been challenged. He described it as the
valley of the Oglio, “with its enclosed fields and fruit-
groves among which the broad ribbon of the river mean-
ders.”'"?

No other European region has as yet produced com-
parable compositions in either rock or mobiliary art,
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FIG. 4.29. PETROGLYPH MAP FROM GIADIGHE, VAL-
CAMONICA. The rock is damaged by fissures and erosion
but viewed in the field, the sweep of the broadly spaced double
lines that are thought to represent a river is even more striking.
There are two anthropomorphic figures toward the bottom.
Size of the original: 2.59 x 1.25 m. Author’s field drawing;
see also Ausilio Priuli, Incisioni rupestri della Val Camonica
(Ivrea: Priuli and Verlucca, 1985), fig. 25.

119. Battaglia, “Incisioni rupestri,” 236 (note 112); Battaglia, “Ri-
cerche etnografiche,” 4445 (note 117). See also Priuli, Incisioni ru-
pestri, 26 and figs. 24 and 25 (note 98). The modern landscape, with
its traditional features of cultura promiscua (intercropping), fits both
the Bedolina and the Giadighe compositions though Priuli seems to
think the stippling represents woodland and that this woodland was
part of a “‘rotation cycle” that allowed, say, a fifteen-year period of
soil recuperation (p. 24), though he offers nothing to support such an
interpretation. It is possible that cultura promiscua, a typical Medi-
terranean farming system, was already established in Valcamonica in
the second millennium B.c.
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and nothing similar is known from the Middle East or
North Africa. The four examples from Mont Bégo and
Valcamonica are outstanding in terms of their cohe-
siveness and the appropriateness of their signs. They are
accepted here as possible examples of prehistoric maps
in accordance with the suggested cartographic criteria.
On the same basis, other proposed examples have been
discarded, notably the Clapier rock (Pinerolo, Italy) (fig.
4.30)'?° and several decorated stones in northern Ger-
many.'?!

FIG. 4.30. THE CLAPIER ROCK, ITALY. A noncartographic
figure, this consists of a collection of cups, rings, and other
engravings.

Size of the original: 2.5 x 8.5 m. After Cesare Giulio Borgna,
“La mappa litica di rocio Clapier,” L’Universo 49, no. 6
(1969): 1023-42, pl. following 1042.

The topographical maps, including the simple ones,
seem to demonstrate a concept of graphic representation
distinct from that represented in picture maps, namely
the depiction of all features in plan without apparent
regard to the difficulty of interpretation by the unini-
tiated. This new viewpoint must have constituted a car-
tographic step every bit as significant in the context of
the later prehistoric period as was the reintroduction of
the ichnographic city plan in the sixteenth century A.D.
The precise cause and context of this modification is,
however, far from clear. It may have been related to a
change in the original purpose or function of these pre-
historic representations of space. It is arguable that what
appears to be a new (or perhaps increased) incidence of
maps drawn in plan reflects prehistoric man’s recogni-
tion that depiction in plan provided a more effective
means of recording a spatial distribution than did a pic-
torial map. Although the latter continued to be pro-
duced, the apparent proliferation of plan maps in these
Alpine districts may suggest a new interest in this sort
of factual record. While it is tempting to attribute this
change to a more “modern™ approach to mapping, it
would be rash to impose this interpretation on all com-
plex plan maps. The two examples from Mont Bégo are
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high in the mountains, relatively inaccessible, and distant
from the homesteads and arable fields seemingly de-
picted. In the absence of substantial indications to the
contrary, it would be more appropriate to attribute these
maps to the primarily symbolic purpose behind much
prehistoric rock art, in which artistic or visual signifi-
cance was subordinate to a now unknown abstract con-
text or message. In contrast, the two examples from
Valcamonica have a significantly different context, since
each overlooks what would have been, even then, a cul-
tivated valley and a route across the Alps. They are also
slightly different stylistically, although the fact that they
are the largest known plan maps from prehistoric Europe
may reflect no more than the availability of large ice-
polished rock surfaces. When the arguments and ex-
amples are weighed, it remains doubtful that even these
two examples can in fact be seen as marking the intro-
duction of the use of maps as factual records in the
prehistoric era, although such a transition had taken
place by early historical times.

Relief Maps Although nothing has been found in the
prehistoric period similar to the three-dimensional rep-
resentations of topography suggested for some of the
coins of the classical period,'* the archaeology of the
post-Paleolithic period is well endowed with finds of
small clay models of buildings. These would have been
used either as votive offerings or as funerary urns. There
are also a number of painted or bas-relief portrayals of
buildings and fortifications. These are all wholly profile
views; consequently, notwithstanding their accuracy as

120. Cesare Giulio Borgna, “La mappa litica di rocio Clapier,”
L’Universo 49, no. 6 (1969): 1023—42. The Clapier rock (see fig. 4.30)
is an extensive exposure (6 X 2 m) high on a mountainside, covered
with cup marks (and a few crosses and disjointed lines) in no dis-
cernible pattern or order. Borgna sees it as a map of the environs
showing the distribution of features of interest to the *“seminomadic
shepherds” of ancient times, such as springs, natural shelters, and
pasturage. The basis for this interpretation is the apparent match of
selected marks on the rock with major landscape features, such as
neighboring mountain peaks, particularly those that also have rock
carvings.

121. Molt, Karten (note 64), is an ingenious, sometimes thought-
provoking, and painstaking study of several decorated rocks and stones
in Schleswig-Holstein and Lower Saxony, including the Bunsoh stone.
One interesting suggestion is that the constellations thought to be
portrayed on this stone in various arrangements of the cup marks were
used to represent individual landscape features of prehistoric times on
the rock map (in the way, though Molt himself does not say so, North
American Indians used totems on their maps). The chief weaknesses
of Molt’s approach are the arbitrariness of selection of those cup marks
and other marks that appear to fit the supposed pattern from a much
larger number present on the stones and the assumption that modern
conceptions of mapmaking and surveying (notably the idea of scale
and Euclidean geometry) can be applied to prehistoric times (Molt is
a retired surveyor). The stones discussed, besides the Bunsoh and
Hoisdorf stones, are the megaliths of Plumbohm and Waldhusen.

122. See p. 158 and fig. 9.7 below.
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a record of the architecture of specific buildings,'* they

are beyond the scope of this work. What have been said
to be plan models from Malta, however, are in a class
of their own. One of the two published examples is a
sculptured limestone block that was found in a temple
built at Tarxien late in the Neolithic period (fig. 4.31).
It has been interpreted by some archaeologists as a de-
tailed plan representation of a building with rectangular
living spaces.'** The second, less well known, is a terra-
cotta model found at Hagar Qim. Two fragments survive
of a larger original. They are sufficient to show thar,
when completed, they consisted of a modeled foundation
slab on which the lower courses of what have been in-
terpreted as the walls and jambs of a five-apsed temple
rested.'”® The archaeological significance of the Hagar
Qim fragment rests on the fact that when it was made
no buildings of that particular form existed in Malta;
its significance for historians of cartography is that it
may perhaps be regarded as having been created as a
demonstration model or as a three-dimensional reference
plan for the actual process of construction.'*

CELESTIAL MAPS

The idea that there may have been advanced astronom-
ical science in later prehistoric times was strongly held
in at least two European countries in the nineteenth
century and the early part of the twentieth. Both France
and Scotland are rich in those geometric and abstract
motifs that are the most difficult to understand and the
most vulnerable to fanciful interpretations, namely cup-
and-ring marks. They also are rich in concentrations of
megalithic monuments and stone alignments, which
again have given rise to much controversy about their
astronomical or other significance.'”” One of the earliest

123. For example, Jean Capart, Primitive Art in Egypt, trans. A. S.
Griffith (London: H. Grevel, 1905), 202, fig. 160, “Clay Model of a
Fortified Enclosure.” A bronze model from Toprakkale (Turkey) is
illustrated by Seton Lloyd, Early Highland Peoples of Anatolia, Library
of the Early Civilizations (London: Thames and Hudson, 1967), figs.
118-19.

124. Map 49 in appendix 4.1. Themistocles Zammit, Prebistoric
Malta: The Tarxien Temples (London: Oxford University Press, 1930),
88 and pl. 24 (4). David H. Trump, “I primi architetti: I costruttori
dei templi Maltesi” (Rome: Giorgio Bretschneider, 1979), 2113-24
and plates (extract from dwhias xapw, Miscellanea in Onore di Eu-
genio Manni).

125. Map 50 in appendix 4.1. Trump, “Primi architetti,” 2122 (note
124).

126. Trump, “Primi architetti,” 2122 (note 124). It was also once
suggested that this apsoidal shape is to be seen ““repeated in the symbols
carved in the stone altar and sacred slab . . . as well as in the forms
of the seven statuettes . . . discovered at Hhagiar Kim, and in the
numerous perforations which cover the greater portion of the stones
of this building™: P. Furse, “On the Prehistoric Monuments in the
Islands of Malta and Gozo,” International Congress of Prehistoric
Archaeology, Transactions of the Third Session, Norwich 1868
(1869), 407-16, quotation on 412.

proponents of prehistoric astronomical theories in Scot-
land was George Moore; one of the most persistent was
Ludovic MacLellan Mann.'?®* But it was George Browne

FIG. 4.31. THE LIMESTONE SCULPTURE FROM TARX-
IEN, MALTA. This is thought by some archaeologists to be
part of a plan representation of a building.

Size of the original: 28 x 28 x 22 x 2 (base) cm, with 2 cm
of relief. By permission of the National Museum of Archae-
ology, Valletta, Malta.

127. That there may have been an astronomical motivation behind
the construction of a range of ceremonial, burial, and other sites is
less contentious than the suggestion that these were based on precise
solar and lunar observations, involving a basic knowledge of applied
mathematics and surveying, championed by Alexander Thom: “As-
tronomical Significance of Prehistoric Monuments in Western Eu-
rope,” in The Place of Astronomy in the Ancient World, ed. F. R.
Hodson, a joint symposium of the Royal Society and the British Acad-
emy (London: Oxford University Press, 1974), 149-56; see also Doug-
las C. Heggie, Megalithic Science: Ancient Mathematics and Astron-
omy in Northwest Europe (London: Thames and Hudson, 1981);
Douglas C. Heggie, ed., Archaeoastronomy in the Old World (Cam-
bridge: Cambridge University Press, 1982); James Cornell, The First
Stargazers: An Introduction to the Origins of Astronomy (New York:
Scribner, 1981); Christopher Chippindale, Stonehenge Complete
(London: Thames and Hudson, 1983). Most authorities are willing
to see a secondary symbolic or ritual significance in the sites, while
few would doubt that the contemplation of the universe and of celestial
phenomena is a practice as old as man himself. A preference for certain
art forms may thus have been generated (disk, sphere, etc.): Eugenio
Battisti in *“Astronomy and Astrology,” in Encyclopedia of World Art,
2:40 (note 83).

128. George Moore, Ancient Pillar Stones of Scotland: Their Sig-
nificance and Bearing on Ethnology (Edinburgh: Edmonstone and
Douglas, 1865). Ludovic MacLellan Mann, Archaic Sculpturings:
Notes on Art, Philosophy, and Religion in Britain 200 B.C. to 900
A.D. (Edinburgh: William Hodge, 1915); idem, Earliest Glasgow: A
Temple of the Moon (Glasgow: Mann, 1938).
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who, in 1921, attempted to demonstrate in detail how
the prehistoric astronomers used cup marks to represent
individual constellations on rock and stone. According
to Browne, the Sin Hinny stone in Aberdeenshire was
an “instructional chart on which the magician could
teach his apprentice, instead of teaching him by pointing
with his finger to the stars in the sky, with no assurance
that the apprentice was looking at the right star,”'?* and
to this end he identified the Great Bear, Little Bear, and
Corona among the cup marks and hollows on the stone.
Similarly, the scatter of 107 cup marks on the Rothiemay
stone (also in Aberdeenshire) is said to contain a rep-
resentation of the Great Bear with accompanying stars—
but, curiously, only when the cup-mark pattern is seen
as being a mirror image. In France a similar tradition of
relating rock carvings to astronomical positions and of
recognizing constellations in the cup marks on stones
led to publications such as Marcel Baudouin’s (1926)."*°
To Baudouin, the channels that run outward from some
cup-and-ring marks could have been intended as mark-
ers of important astronomical axes, while footprint-
shaped hollows were made to indicate solar lines.
Among the star maps discussed by Baudouin is one that
could be the earliest of all, a representation of the Great
Bear in a group of seven hollows (out of a total of
eighteen) scooped out of a stone excavated from Aurig-
nacian deposits at La Ferrassie."!

Enthusiasts like Browne and Baudouin were content
to find single constellations in the stone markings. Oth-
ers, notably Gudmund Schiitte, who was well aware of
the importance of what he called mythical astronomy
in Scandinavia,"?? sought to show that not only indi-
vidual constellations were portrayed on the rocks but
whole portions of the night sky as it would have been
seen in the particular locality at a certain time of year,
In 1920 Schiitte produced a well-illustrated article in
which he claimed to have identified at least three star
“maps” among the rock carvings of Bohusldn (as illus-
trated by Baltzer) and in the cup marks of standing
stones at Venslev (fig. 4.32) and at Dalby (fig. 4.33) in
Denmark.'** He recounted how it suddenly struck him,
as he put it, that one of Baltzer’s illustrations of petro-

129. George Forrest Browne, On Some Antiguities in the Neigh-
bourhood of Dunecht House Aberdeenshire (Cambridge: Cambridge
University Press, 1921), 159.

130. Marcel Baudouin, La préhistoire par les étoiles (Paris: N. Ma-
loine, 1926).

131. Baudouin, Etoiles, xv (note 130). For an excellent photograph
of the stone, see S. Giedion, The Eternal Present: A Contribution on
Constancy and Change, Bollingen Series 35, vol. 6, 2 pts. (New York:
Bollingen Foundation, 1962), pt. 1, 137, fig. 78.

132. Gudmund Schiitte was the author of a book on home my-
thology, Hjemligt Hedenskab: 1 Almenfattelig Fremstillung (Copen-
hagen: Gyldendal, 1919), favorably reviewed in the Scottish Geo-
graphical Magazine 36, no. 2 (1920): 139-41.
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MCassiopeia
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® North Star Twins
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FIG. 4.32. CUP MARKS ON STONES AT VENSLEV, DEN-
MARK. These possibly represent constellations.

After Gudmund Schiitte, “Primaeval Astronomy in Scandi-
navia,” Scottish Geographical Magazine 36, no. 4 (1920):
244-54, figs. 12 and 13.

133. Gudmund Schiitte, “Primaeval Astronomy in Scandinavia,”
Scottish Geographical Magazine 36, no. 4 (1920): 244—-54. Not with-
out interest is the fact that on 5 February 1921 the French journal La
Nature, no. 2444, 81-83, published an article “L’astronomie préhis-
torique en Scandinavie,” which, though shorter and with fewer illus-
trations than the Scottish Geographical Magazine paper, is otherwise
an obvious translation. The author of this paper, however, was given
as Dr. M. Schénfeld. Whoever Dr. Schonfeld may or may not have
been, Dr. Schiitte is a bona fide author, responsible not only for the
book on mythology but for several other articles (such as two on
Ptolemy’s atlas in the Scottish Geographical Magazine, vols. 30 and
31). Curiously, though, Browne, On Some Antigquities, 162—63 (note
129), referred in detail to the French paper when he might have been
expected to have had easier access to Schitte’s Scottish Geographical
Magazine article.
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® Hound

Bootes

FIG. 4.33. CUP MARKS ON STONES AT DALBY, DEN-
MARK. As in figure 4.32, these might represent constellations.
After Gudmund Schiitte, “Primaeval Astronomy in Scandi-
navia,” Scottish Geographical Magazine 36, no. 4 (1920):
244-54, figs. 14 and 15.

glyphs from Tanum “contained an obvious represen-
tation of Charles’s Wain (Ursa Major) and the Milky
Way in fairly correct juxtaposition.”** Looking more
closely he also discerned, to his satisfaction, signs of the
zodiac among the other figures on the rock—Cancer,
Little (Lesser) Dog, Bull, Foal beside Pegasus, and Cap-
ricorn—and he accompanied this interpretation with a
figure showing the main constellations visible from Bo-
huslidn on 19 October. One weakness in such interpre-
tations is the inexactitude of the match between the
number and positioning of cup marks present on a
stone and those needed to make up the constellation
thought to be represented. For the Dalby stone, for

example, where there are fifty-six cup marks for fifty-
one stars, Schiitte admits that the relationship between
the two groups of constellations (Charles’s Wain and
Lynx; Lion, Virgo, and Bootes) is not as correct as it
should be.

Other would-be interpreters of cup marks have shown
less concern for such matters and are much less specific.
Maringer reproduces, apparently the wrong way up, a
group of points, lines, and rayed figures from the rock
shelter of Pala Pinta (Carldo, Portugal), describing it
simply as a “starry sky and ritual axe.”'** Acanfora also
reproduces this, together with a similar figure from
Cueva del Christo."*® The idea of a reversed star map
also seems widespread. In 1929 one of the excavators
of the Tarxien temple reported that the representation
of five holes in a floor slab ‘has suggested to some the
image of a constellation, that of the Southern Cross, for
example, which at the time the temples were in use was
easily seen in our hemisphere.””'?” Recently it has been
pointed out that it is a mirror image.'*® Also from Malta
comes the “star stone” from a small late Neolithic build-
ing at Tal Qadi (fig. 4.34). The exact original position
of this fragment is unknown. As regards both motifs and
the rather crude nature of the engraving, it is different
from anything else on the island. The slab is divided by
radial lines into five segments, within which there are
what appear to be symmetrical arrangements of “star”
motifs, short straight lines, and—in one segment on its
own—a crescent. The consensus among archaeologists
is that it “may have had some religious significance or
... some astronomical purpose”'*® and that it may have

134. Schiitte, “Primaeval Astronomy,” 246 (note 133). Charles’s
Wain is also known as the Plow or the Great Bear; the Milky Way is
traditionally the “realm of the dead.”

135. Maringer, Gods, 169 (note 78). First publication was J. R. dos
Santos Janior, “O abrigo pre-histérico da ‘Pala Pinta,” > Trabalbos da
Sociedade Portuguesa de Antropologia e Etnologia 6 (1933): 33—43.

136. Acanfora, Pittura, 260 (note 76). An excellent summary, with
bibliography, of star representations in post-Paleolithic art and of
archaeological evidence of interest in astronomy and astrology in the
prehistoric period is given by Salvatore Puglisi in “Astronomy and
Astrology,” in Encyclopedia of World Art, 2:42—43 (note 83).

137. Themistocles Zammit, The Neolithic Temples of Hal-Tarxien-
Malta, 3d ed. (Valletta: Empire Press, 1929), 13. The Tarxien temple
is dated about 2300 B.C.

138. George Agius and Frank Ventura, “Investigation into the Pos-
sible Astronomical Alignments of the Copper Age Temples in Malta,”
Archaeoastronomy 4 (1981): 10-21, esp. 16.

139. Michael Ridley, The Megalithic Art of the Maltese Islands
(Poole, Dorsetshire: Dolphin Press, 1976), 67. The stone was first
described by Luigi M. Ugolini, Malta: Origini della civilta mediter-
ranea {Rome: Libreria dello Stato, 1934), 138 and fig. 79. I am grateful
to Gerald L’E. Turner, Museum of the History of Science, University
of Oxford, for introducing me to this stone; to Anthony V. Simcock,
also of the museum, for the following reference: “The Moon and the
Megaliths,” Times Literary Supplement, 4 June 1971, 633-35; and
to David H. Trump, University of Cambridge, for his comments. See
also Alexander Marshack, The Roots of Civilization: The Cognitive
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been used as “some kind of astronomical chart.””**’ The
word chart here is used in the sense of a calendar; there
is no suggestion that the markings represent individual
constellations in correct spatial order. Finally, mention
should be made of two finds from the Upper Paleolithic.
One, recently reported from the USSR, is of a fossilized
tortoise said to have the constellation of the Northern
Hemisphere (Great Bear and North Star) inscribed on
its shell.'*! The other is of a comparatively well-known
pebble, excavated in 1956 from the Italian cave of
Polesini, marked with the outline of a wolf and a number
of pockmarks or carved dots, the latter of which have
been interpreted as various constellations of the summer
sky as they would have been seen some fifteen to twenty-
five thousand years ago.'**

FIG. 4.34. THE “STAR STONE” FROM TAL QADI,
MALTA. The provenance of this loose stone fragment is un-
known. It may have served either a religious or an astronomical
purpose but, despite the view of some writers, it cannot be
considered as a map.

Size of the original: 24 x 29 cm. By permission of the National
Museum of Archaeology, Valletta, Malta.

Today there are two schools of thought concerning
the place of celestial maps in the history of cartography.
According to one, they have no place. Such “sky maps”
are “‘simply pictures of a part of the environment exactly
as viewed by the observer, just like pictures of trees or
animals,” lacking the “highly sophisticated idea of rep-
resenting landscape as though viewed vertically from
every point.”'* According to the other, something is to
be gained from a full appreciation of the wealth and,
above all, diversity of human experience in spatial rep-
resentation. All societies in the past have been fascinared
by the terrestrial, celestial, and cosmological dimensions
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of space.'** Yet it is arguable that interest was focused
first on celestial and cosmological representations—dis-
tant and uncertain aspects of life—rather than on those
of the known and the familiar local topography. In any
case, if societies’ achievements have varied at different
times in the past, so have their aims, and it is only
reasonable, insofar as it is possible, that the former
should be judged according to the latter.

Apart from the polemic, there is a practical objection
to most celestial “maps” encountered in the literature,
and this concerns their definition. The identification of
a single or a random group of constellations from large
numbers of sometimes variously formed markings on a
rock may or may not be a personal or an accidental
matter, but in any case such figures cannot generally
qualify as celestial maps. The requirements for regarding
a petroglyph or a rock painting as a sky map are stringent

Beginnings of Man’s First Art, Symbol and Notation (London: Wei-
denfeld and Nicolson, 1972), 34447, for possible Paleolithic parallels.

140. Ridley, Megalithic Art, 32 (note 139).

141. The Daily Telegraph, 19 August 1980, reported that “Tass
news agency said deep holes in the shell of the tortoise, which sym-
bolized the northern hemisphere in Asian mythology, represented the
biggest stars forming the Ursa Major constellation, and the widest
hole designated the North Star.” However, doubts have been cast on
the authenticity of the fossilized tortoise. It is worth noting that the
tortoise plays a major role in the cosmological mythology of several
cultures, having, according to Chinese legend, the magic square (the
four cardinal points and the center of the world) inscribed on its back;
see A. Haudricourt and J. Needham, “Ancient Chinese Science,” in
History of Science, 4 vols., ed. Rene Taton, trans. A. J. Pomerans
(London: Thames and Hudson, 1963-66), vol. 1, Ancient and Me-
dieval Science from the Beginnings to 1450, 16177, esp. 173 and fig.
22. According to some Indian beliefs, it represents the form of the
cosmos itself. Joseph Schwartzberg discusses this further in volume 2
of the present History.

142. The interpretation of the Polesini pebble as a star chart is made
by Ivan Lee, “Polesini: Upper Palaeolithic Astronomy,” Archaeology
83: The Pro-Am Newsletter 2 (1983). Thanks are due to lvan Lee for
bringing it to our attention. According to Lee, constellations such as
Serpens, Ophiuchus, Scorpio, Lyra, Libra, Aquila, Delphinus, and Sag-
gita can be identified. Earlier commentators on the pebble confined
their attention to the wolf outline and to marks on the periphery of
the stone suggestive of some sort of notation. See Arturo Mario Rad-
milli, “The Mowvable Art of the Grotta Polesini,” Antiquity and Sur-
vival, no. 6 (1956): 465—73; Alexander Marshack, “Polesini: A Reex-
amination of the Engraved Upper Palaeolithic Mobiliary Materials of
ltaly by a New Methodology,” Rivista di Scienze Preistorici 24 (1969):
219-81, esp. 272-76; Evan Hadingham, Secrets of the Ice Age: The
World of the Cave Artists (New York: Walker, 1979) who mentions
and illustrates the pebble on p. 254 but whose critique on interpre-
tations of Paleolithic art in general is essential reading; and Martin
Brennan, The Stars and the Stones: Ancient Art and Astronomy in
Ireland (London: Thames and Hudson, 1983), 152.

143. Harvey in “Cartographic Commentary,” quotation on 68—69
(note 50).

144. Scc, for example, Robert David Sack, Conceptions of Space in
Social Thought: A Geographic Perspective (Minneapolis: University
of Minnesota Press; London: Macmillan, 1980).
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but straightforward: first, each individual set of mark-
ings must correlate in form to make a distinct astro-
nomical entity; and second, the relationship between
each of the composite figures must correspond with the
relationships between the astronomical entities.'*’ These
astronomical relationships are observable today and can
be calculated for the past. In this respect, given the rel-
atively unchanging nature of the night sky, it should be
a simple matter to identify a true star map, particularly
in comparison with the problems already encountered
of identifying a map of unknown regional topography.

The case for maintaining a category for prehistoric
celestial maps rests on solid foundations. The two most
important bases are the substantial bodies of ethno-
graphic and of traditional evidence for the importance
of stars in routine life among indigenous peoples and,
in the latter case, among our European forebears. The
use of stars for something as specialized as navigation
seems to have been highly developed only in areas of
extensive undifferentiated terrain (snow, ocean, and des-
ert).'*¢ Notwithstanding the use of stars for navigation
in the Mediterranean, of much greater significance in
the Old World has been the practice of referring to the
seasonal appearance of certain constellations to deter-
mine the time for the agricultural tasks upon which all
livelihood ultimately depended. It is worth noting that
the astronomical knowledge needed for these purposes
was minimal; it was sufficient to know and observe only
a few stars or constellations with relative accuracy.'*’
Nilsson pointed out, for example, that the Pleiades was
the single most important group of stars among the in-
digenous people he had studied, owing to the ease with
which it can be recognized. Consistent with this is the
evidence from classical European literature. Hesiod, for
instance, advised timing the whole agricultural year on
the movements of no more than four constellations (Sir-
ius, Pleiades, Orion, and Arcturus) and on the two sol-
stices.'*®

As far as the present corpus (appendix 4.1) is con-
cerned, therefore, there is little of substance to include
under the heading of prehistoric celestial maps. The view
has been adopted that in this period the representation
of a single constellation, as opposed to the total celestial
sphere, does not constitute a celestial map. As a result,
most of the suggested astronomical examples do not
qualify as maps. Only the Dalby and Venslev stones are
included in appendix 4.1, somewhat doubtfully. A point
to note is how few of the constellations mentioned in
the literature seem to be those relevant to an agricultural
population.'* It is too early, however, to close the lists
entirely. As has recently been pointed out, “The weight
of the evidence for prehistoric astronomy is cumulative
and depends on the apparently repetitive occurrence of
indications of the same set of observed phenomena.”!*

The realm of conjecture in prehistoric cartography has
already been proved vast, but the case for prehistoric
celestial maps should not be judged until more evidence
is forthcoming.

COSMOLOGICAL MAPS

In contrast to the fate of celestial maps, historians of
cartography have been much more aware of cosmolog-
ical maps. They usually start with reference to the
Babylonians, who are credited with making the earliest
recorded attempt at a reasoned conception of the uni-
verse.""? The idea that prehistoric peoples also may have
been interested in their cosmos has tended to be rejected
as being beyond the intellectual capacity of such “prim-
itive” groups. Bagrow’s words, still current in Skel-
ton’s edition of his work, enshrine this attitude: “As a
rule . . . the maps of primitive peoples are restricted to
very small areas. . . . their maps are concrete. . . . they
cannot portray the world, or even visualise it in their
minds. They have no world maps, for their own locality
dominates their thought.”*** It is interesting, therefore,
to encounter comments even in the nineteenth century
that have bearing not only on prehistoric religion but
also—albeit perhaps unintentionally—on prehistoric
cosmology. For instance, early in the 1800s the Reverend
William Proctor passed on to George Tate his views on
the original functions of the decorated rocks they had
discovered in Northumberland and on the meaning of
the cup-and-ring marks that constituted most of that
decoration: “The prevailing figure of the circle . . . may
have been designed to symbolise the immortality of the
soul. Or the central dot may indicate the individual de-
ceased, the surroundings have reference to his family or
temporal circumstances, and the tract from the centre

145. Dorothy Mayer, “Miller’s Hypothesis: Some California and
Nevada Evidence,” Archaeoastronomy: Supplement to the Journal for
the History of Astronomy, no. 1, suppl. to vol. 10 (1979): 51-74, esp.
52.

146. Hallpike, Foundations, 302-3 (note 24).

147. Martin Persson Nilsson, Primitive Time-Reckoning (Lund:
C. W. K. Gleerup, 1920), 129.

148. Martin Litchfield West, Hesiod, Works and Days: Edited with
Prolegomena and Commentary {Oxford: Clarendon Press, 1976). The
Roman agronomists advised in similar terms.

149. Circumpolar stars are less useful in computing the agricultural
cycle, since they tend to remain in view all year round, only changing
their position, and they are therefore little utilized by indigenous peo-
ples: Hallpike, Foundations, 296—97 (note 24).

150. Richard J. C. Atkinson, review of A. Thom and A. S. Thom,
Megalithic Remains in Britain and Brittany (Oxford: Clarendon Press,
1978), in Archaeoastronomy: Supplement to the Journal for the His-
tory of Astronomy, no. 1, suppl. to vol. 10 (1979): 99-102, quotation
on 101.

151. Ronald V. Tooley, Maps and Map-makers, 6th ed. (London:
B. T. Batsford, 1978), 3.

152. Bagrow, History of Cartography, 26 (note 2).
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FIG. 4.35. CELESTIAL LADDERS. These examples are taken
from stones at Ilkley, Yorkshire, (left), and Mont Bégo (right).
Length of the originals: 23-30 cm (Ilkley), 82—-119 ¢m (Mont
Bégo). After Robert Collyer and J. Horsfall Turner, Ilkley:
Ancient and Modern (Otley: W. Walker, 1885), lxxxvii—
Ixxxviii; and Clarence M. Bicknell, A Guide to the Prebistoric
Rock Engravings in the Italian Maritime Alps (Bordighera: G.
Bessone, 1913), pl. XXI.

through them may indicate his exit from this round
world and its employments.”*** The last idea is essen-
tially cartographic. Moreover, it corresponds closely to
the many ethnic and traditional views of the labyrinth
motif, which the more complex rings resemble, strongly
supported by the modern research discussed below. Na-
than Heywood also touched on early cosmological and
religious beliefs when, writing in 1888 about the rocks
at Ilkley (Yorkshire) (fig. 4.35), he suggested that the
ladder motifs “may have been intended as emblematical
of some mysterious connection of the earth with the
heavens or planets. . . . the cups and rings represented
planets, and the circles added to give . . . the appearance
of being in motion.”"5* Again, the idea of the ladder as
a link between earth and heaven has wide currency; it
is present in the Babylonian cosmos, for instance.

The approach to the recognition of prehistoric cos-
mological maps has to be different from the approach
to either topographical or celestial maps. It is one thing
to postulate that all the cosmic elements should be shown
in their correct relative positions but another to be cer-
tain not only what these positions were but also what
the elements themselves were. The starting point is clear
enough, since it is generally accepted that the ancient
cosmological beliefs of the Old World were themselves
derived from the prehistoric period and were, at the
dawn of literacy, in the process of transformation from
one already ancient form {mythical) to another form
(philosophical).'*® Modern philosophers tend to agree
that the Neolithic period would have been the main
period of their initial formulation.”*® This was the time
when man underwent that “great transformation which
endowed him with the gifts of creation and organiza-
tion”’; when the geometric idea of space was formulated;
and when the cosmos came to be perceived of after the
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human pattern.”®” This is not to deny Paleolithic man a
cosmological interest, for which many find evidence in
his art,*® so much as to emphasize the degree to which
his “cosmic anguish,” the source of religious art if not
religion and art themselves,””” may have been accen-
tuated by these same transformative economic devel-
opments. Yi-Fu Tuan is not the first to have observed
that fear is most highly, if not exclusively, developed not
in the indigenous gathering-hunting people of the world
today but among those dependent on agriculture, whose
livelihood is far more exposed to man’s evil to man and
vulnerable to the calamities of nature.'*® Moreover, eth-
nographic research has shown the widespread and pro-
found interest of indigenous peoples in cosmology; it
has also revealed the role of dreams and even of dancing
in primitive metaphysics. Dream-laden, induced, or hal-
lucinatory sleep is known to result in petroglyphs and
pictographs, their content inspired by the dream."®! Eth-

153. Cited by Tate, Sculptured Rocks, 42 {(note 57).

154. Nathan Heywood, “The Cup and Ring Stones on the Panorama
Rocks, Near Rombald’s Moor, llkley, Yorkshire,” Transactions of the
Lancashire and Cheshire Antiguarian Society 6 (1888): 127-28 and
figs.

155. G. E. R. Lloyd, “Greek Cosmologies,” in Ancient Cosmologies,
ed. Carmen Blacker and Michael Loewe (London: George Allen and
Unwin, 1975), 198-224, esp. 198-200.

156. W. G. Lambert, “The Cosmology of Sumer and Babylon,” in
Ancient Cosmologies, 42—635, esp. 46 (note 155). Juan Eduardo Cirlot,
A Dictionary of Symbols, trans. Jack Sage (London: Routledge and
Kegan Paul, 1971), xvi. Goff, Prehistoric Mesopotamia, 169 (note §5),
sees the world view of the men of prehistoric Mesopotamia as “an
inconsistent, inchoate collection of beliefs,” in contrast to most schol-
ars, who view them, on the basis of later Sumerian myths, as ordered.
This is, however, a difference of opinion over the nature, not the
existence, of prehistoric beliefs in this part of the Old World.

157. Cirlot, Dictionary, xvi—xix (note 156) referring to Marius
Schneider, El origen musical de los animales-simbolos en la mitologia
y la escultura antiguas, monograph 1 (Barcelona: Instituto Espanol de
Musicologia, 1946), and to René Berthelot, La pensée de I’Asie et
Pastrobiologie (Paris: Payot, 1949).

158. For instance, Giedion, Eternal Present (note 131); Marshack,
Roots (note 139); Gerald S. Hawkins, Mindsteps to the Cosmos (New
York: Harper and Row, 1983).

159. Giedion, Eternal Present, 1:2 (note 131), referring to Wilhem
Worringer, Abstraction and Empathy: A Contribution to the Psy-
chology of Style, trans. Michael Bullock (London: Routledge and Ke-
gan Paul, 1953), 15.

160. Yi-Fu Tuan, Landscapes of Fear (Oxford: Basil Blackwell,
1979), 53; Sieveking, Cave Artists, 55 (note 11), quoting James Wood-
burn, “An Introduction to the Hadza Ecology,” in Man the Hunter,
ed. Richard B. Lee and Irven DeVore (Chicago: Aldine, 1968), 49—
55. Woodburn observed that hunting and gathering peoples can be
unconcerned to the point of fecklessness as regards their food supply.
More generally, in prehistoric art, see Marshack, Roots (note 139).

161. David Coxhead and Susan Hiller reproduce pictographs made
by Orissans (India) according to instructions received in dreams:
Dreams: Visions of the Night (New York: Avon Books; London:
Thames and Hudson, 1976), 82-83. J. David Lewis-Williams shows
that some of the rock paintings of South African bushmen “probably
depict the hallucinations of trance performers”: “Ethnography and
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nologists stress that to the primitive mind (as in Carl
Jung’s view) dreams are another level of reality, not mere
imagination, and in this context maps are essential be-
cause they “show the way and minimise the risk of be-
coming lost.”'®* For instance, the abstract patterns on
an Australian aborigine shaman’s drum map his cosmic
journey through the center of the three worlds in which
he believes'®” just as the tambourines of indigenous peo-
ples in Siberian Asia were decorated with representations
of their three worlds, as will be shown in a later vol-
ume. 164

Ancient cosmologies reveal two basic views of the
universe.'®’ There are the “flat earth” cosmologies, in
which the universe is seen as made up of separate layers
(heaven, earth, underworld) that are in some way
linked—by pillars (in the Egyptian mode) or by a stair-
case (Babylon) for example—and there are the spherical
cosmologies of the Hindus and of Roman and medieval
Europe. Either view may include a central or pivotal
feature (the axis mundi) such as a mountain—the pri-
meval hill of the Egyptians, Mount Meru of the Hin-
dus—or the Tree of Life (Scandinavia). Some of these
cosmological features have been discerned in prehistoric
art. The Tree of Life, for instance, symbolizing the
cosmic life force, is a common motif on Mesopotamian
and Egyptian pottery and in Malta, where it also covers
a ceiling in the Neolithic temple of Hal Saflien.'®® Ernst
Burgstaller sees the Tree of Life as standing for the cos-
mos itself and suggests that this is the meaning of several
treelike motifs in European rock art. He gives as an
example a petroglyph from Notgasse (Austria) (fig.
4.36)."” At least one treelike sign is to be found among
the cup-and-ring marks and other rock carvings on the
moors at Otley (Yorkshire),"®® and some are found
among the ship carvings in Scandinavia.'®” Another pet-
roglyphic motif thought to represent the relationship of
the earth to the cosmos or to the sun is formed by a
combination of a rectangle and a circle; an example is

Iconography: Aspects of Southern San Thought and Art,” Man, the
Journal of the Royal Anthropological Institute, n. s., 15, no. 3 (1980):
467-82. See also Klaus F. Wellmann, “Rock Art, Shamans, Phos-
phenes and Hallucinogens in North America,” Bollettino del Centro
Camuno di Studi Preistorici 18 (1981): 89—103. On dance, see Maria-
Gabriele Wosien, Sacred Dance: Encounter with the Gods (New York:
Avon Books; London: Thames and Hudson, 1974).

162. Coxhead and Hiller, Dreams (note 161), excerpt from caption
to pl. 19, illustrating the cosmological maps of the Chukchi of Siberia.

163. For the Australian examples, see Coxhead and Hiller, Dreams,
94 (note 161), and especially Nancy D. Munn, “The Spatial Presen-
tation of Cosmic Order in Walbiri Iconography,” in Primitive Art and
Society, ed. Anthony Forge (London: Oxford University Press, 1973),
193-220.

164. This will be discussed in volume 4 of the present History.

165. Usefully summarized in Ancient Cosmologies, ed. Blacker and
Loewe, a series of lectures delivered at the University of Cambridge
in 1972 (note 155).

N

N

FIG. 4.36. TREE OF LIFE REPRESENTATIONS. These are
from Lokeberg, Sweden (left) and Notgasse, Austria (right).
After Oscar Montelius, “Sur les sculptures de rochers de la
Suede,” in Congres International d’Anthropologie et d’Ar-
chéologie Préhistoriques, compte rendu de la 7° Session, Stock-
holm 1874 (Stockholm: P. A. Norstedt, 1876), 453-74, fig,
24; and Ernst Burgstaller, Felsbilder in Osterreich, Schriften-
reihe des Institutes fiir Landeskunde von Oberésterreich 21
(Linz, 1972), pl. LVIL

found in the cave in the Kienbach Gorge (Austria)'”®

and another on the stela from Bagnolo (Valcamonica,
Italy) (fig. 4.37)."”" Herbert Kuhn saw the quartered
circle as a representation of the cosmos.'”?

Another very common geometric motif in Old World
rock art is the labyrinth, a figure widely accepted as
having cosmological connotations throughout the
world. This mazelike figure is seen variously as difficult

166. Ridley, Megalithic Art, 63 (note 139).

167. Ernst Burgstaller, “Felsbilder in den Alpenlindern Oster-
reichs,” in Symposium International, 143—47, pl. 62 (note 103). See
also fig. I (from Toten Gebirge) in Burgstaller, “Zur Zeitstellung der
Osterreichischen Felsbilder,” in International Symposium on Rock
Art, 238-46 (note 45). I am grateful to Professor Burgstaller for an
informative correspondence on the subject of Austrian rock art and
its possible cartographic aspects.

168. “Tree of Life” stone, Low Snowdon. E. T. Cowling, “Cup and
Ring Markings to the North of Otley,” Yorkshire Archaeological Jour-
nal 33, pt. 131 (1937): 290-97.

169. As at Lokeberg (Foss, Sweden), illustrated by Oscar Montelius,
“Sur les sculptures de rochers de la Suede,” in Congreés International
d’Anthropologie et d’Archéologie Préhistoriques, compte rendu de la
7¢ Session, Stockholm 1874 (Stockholm: P. A. Norstedt, 1876), 453—
74 and fig. 24. Also on Viking memorial stones: H. R. Ellis Davidson,
“Scandinavian Cosmology,” in Ancient Cosmologies, 175-197, esp.
175-76 (note 155).

170. Ernst Burgstaller, personal communication, 31 December
1980.

171. Emmanuel Anati, La stele di Bagnolo presso Malegno, 2d ed.
(Brescia: Camuna, 1965); idem, Evolution and Style in Camunian
Rock Art, trans. Larryn Diamond (Capo di Ponte: Edizioni del Centro,
1976), fig. 76.

172. Herbert Kithn, Wenn Steine reden: Die Sprache der Felsbilder
(Wiesbaden: F. A. Brockhaus, 1966), cited by Molt, Karten, 57 (note
64). It is more widely seen as a sun disk; see, for example, Glob,
Helleristninger i Danmark, 56—84 (note 53).
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FIG. 4.37. COSMOGRAPHICAL SIGN ON THE BAGNOLO
STONE. Originating from near Malegno, Valcamonica, the
combination of a rectangle and a circle is thought to represent
the relationship of the earth to either the cosmos as a whole
or the sun in particular.

Size of the original: approximately 30 X 40 cm. After Em-
manuel Anati, La stele di Bagnolo presso Malegno, 2d ed.
(Brescia: Camuna, 1965), 17, and also 20-21.

to get into or difficult to get out of.'”® In the latter case
it may also represent a trap for the uninitiated.’”* But
the essential idea is that the figure is connected with the
passage of the human soul after death to the afterlife or
from one world to another. In current New Hebridean
belief the labyrinth is explicitly described as a map em-
bodying “The Path” to the other world: release from
the impasse comes to him who knows the way, having
committed it to memory during life.!”® Karl Kerenyi has
also considered the meaning of spirals and labyrinths,
seeing both as symbols of death and concluding they are
to be regarded as maps of the underworld, in which the
ingoing movement of the spiral indicates death, the out-
going rebirth.’”® It is in this context that the labyrinth
of Tintagel (Cornwall) is best interpreted, not as the
plowing plan of adjoining fields as Ackroyd Gibson sug-
gests.'”’

All these—except perhaps when labyrinths are rep-
resentations of structures on the ground—are cosmo-
logical signs rather than cosmological maps. Several sug-
gestions have been made regarding prehistoric
cosmological maps. One of the earliest, in the view of
some, would be the eight-rayed star fresco from Teleilat
Ghassul (Jordan, dated to the middle of the fourth mil-
lennium B.c.) (plate 1)."”* The archaeologists who dis-
covered it avoided interpretation, but Unger heralded it
as a painting of the universe and as a picture representing
the cosmos.!”” He based this interpretation on the
Babylonian world map, reconstructed from the drawing
and cuneiform text of the sixth-century B.c. clay tablet
that shows a central earth (with several named locali-
ties), the encompassing Bitter River, and the seven ray-
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like islands. Although George Kish has recently adopted
this cosmological interpretation without comment, there
are those who remain doubtful.®*® Apart from the inex-
actitude of the match between the fresco star and the
Babylonian model, and the great difference in dates, the
besetting difficulty (common to any interpretation of the
meaning of prehistoric art) is that while a design may
incorporate certain symbols, this does not necessarily
mean that the artist who painted it intended a particular
symbolic interpretation.’®! The same problem could be

173. Cirlot, Dictionary, 173 {note 156).

174. So, in Scotland, a labyrinth or “tangle threid” may be drawn
in piped clay on domestic thresholds as a “no entry” sign, excluding
unlucky influences: Janet Bord, Mazes and Labyrinths of the World
(London: Latimer New Dimensions, 1976), 11. For an excellently
illustrated and comprehensive survey of the labyrinth design, see Her-
mann Kern, Labirinthi: Forme e interpretazione, 5000 anni di presenza
di un archetipo manuale e file conduttore (Milan: Feltrinelli, 1981);
German edition, Labyrinthe: Erscheinungsformen und Deutungen,
5000 Jahre Gegenwart eines Urbilds (Munich: Prestel-Verlag, 1982).

175. John W. Layard, Stone Men of Malekula (London: Chatto and
Windus, 1942), 222, 650-51, quoting A. Bernard Deacon, “Geo-
metrical Drawings from Malekula and the Other Islands of the New
Hebrides,” Journal of the Royal Anthropological Institute of Great
Britain and Ireland, n.s., 64 (1934): 129-75. The idea of providing
guidance for the journeying dead is widespread; see, for example,
Wilhelm Bonacker, “The Egyptian Book of the Two Ways,” Imago
Mundi 7 (1950): 5~17; also below p. 120 and pl. 2.

176. Karl Kerényi, Labyrinth-Studien: Labyrinthos als Linienreflex
einer mythologischen Idee, 2d ed. {Zurich: Rhein-Verlag, 1950), 11~
12. See also Jill Purce, The Mystic Spiral, Journey of the Soul (London:
Thames and Hudson, 1974), which illustrates “the first known spiral
in the history of art,” a Paleolithic talisman from Siberia {figs. 13 and
14), and a Greek votive object (2800—2000 B.c.) decorated as a man-
dala with the spiral that was “the symbol which unified the Neolithic
world.” Purce explains that the “central seven windings represent the
six directions and the still centre” {fig. 42).

177. Personal communication from Ronald W. B. Morris. The dis-
covery of two petroglyphic labyrinths in Rocky Valley, Tintagel (Corn-
wall), was reported by Ackroyd Gibson in “Rock-Carvings Which
Link Tintagel with Knossos: Bronze-Age Mazes Discovered in North
Cornwall,” Illustrated London News 224, pt. 1 (9 January 1954):
46—47. He also pointed out the symbolic meanings of such figures and
the existence of another British example, the Hollywood stone from
the Wicklow Mountains (now in the National Museum of Ireland,
Dublin). See also G. N. Russell, ““Secrets of the Labyrinth,” Irish Times,
16 December 1964, 10. 1 owe this reference to Ronald W. B. Morris,
who also drew my attention to the interpretation of the Tintagel figure
as a field-plowing plan.

178. Map 53 in appendix 4.1.

179. Alexis Mallon, Robert Koeppel, and René Neuville, Teleilat
Ghassil, 2 vols. (Rome: Institut Biblique Pontifical, 1934—40), 1:135~
40 and frontispiece (in color); Eckhard Unger, “From the Cosmos
Picture to the World Map,” Imago Mundi 2 (1937): 1-7, esp. 6; idem,
“Ancient Babylonian Maps and Plans,” Antiquity 9 (1935): 311-12;
and William Harris Stahl, “By Their Maps You Shall Know Them,”
Archaeology 8 (1955): 146-55.

180. George Kish, La carte: Image des civilisations (Paris: Seuil,
1980), 189, pl. 8. But see chapter 6 below, “Cartography in the Ancient
Near East,” esp. pp. 111-13.

181. Goff stresses this important point: see Prebistoric Mesopota-
mia, 9 (note 85).
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FIG. 4.38. COSMOLOGICAL MAP ON A PREDYNASTIC
BOWL FROM EGYPT. The course of the sun from east to
west is shown, along with the enclosing primeval ocean and
the mountains of the East and the West. The bowl! dates from
the Amratian period, mid-fourth millennium B.c..

relevant in the case of the painted decoration on an oval
pottery dish from predynastic Egypt (fig. 4.38).
Giedion sees this as portraying in abstract form the
course of the sun from east to west, the enclosing pri-
meval ocean, and the two central mountains of East and
West, and indeed there is widespread acceptance of such
an idea in the interpretation of decorated pottery from
the Middle East and sites such as Susa.'®? From farther
west, in the Sahara, comes an intriguing rock-painted
figure (fig. 4.39). This was published by Frobenius under
the caption “Goblin in house.”'®® However, it is argu-
able that a more appropriate interpretation would be
that the house figure is a variation of the labyrinth—or
even cosmological—motif, especially since it is wholly
unlike the hut figures in the domestic scenes from the
same area, already described. The unusual feature is the
presence of a central double rectangle, enclosing what
may be an anthropomorphic figure, and this lends cre-
dence to such an interpretation.

In eastern Europe, the paintings of the Magourata
cave (Bulgaria) have been known since the eighteenth
century. They may have been executed as early as the
early Bronze Age (before about 2000 B.c.). Among them
is a group which includes a “solar” figure (two rayed

From S. Giedion, The Eternal Present: A Contribution on Con-
stancy and Change, Bollingen Series 35, vol. 6, 2 pts. (New
York: Bollingen Foundation, 1962), pt. 2, fig. 69. By permis-
sion of the Egyptian Museum, Cairo.

concentric circles) below which are two motifs (parallel
lines and a checkerboard pattern) that Anati has sug-
gested might be symbols of water and of fields (fig. 4.40).
The whole composition makes, for him, a representation
of the sky and the earth as members or parts of an entity
in which the various aspects of nature are synthesized.'®*
Rather more promising, having less ambiguous symbols
and spatial relationships, are the decorations on at least
one of the two stone stelae from northern Italy that have
been suggested as cosmological representations. The ste-
lae also touch on a widespread and long-lived tradition

182. Map 56 in appendix 4.1. Giedion, Eternal Present, 2:129, fig.
69 (note 131) though other authors disagree; see below, p. 117. For
interpretations of pottery from Susa, see Robert Klein, Form and
Meaning: Essays on the Renaissance and Modern Art, trans. Madeline
Jay and Leon Wieseltier (New York: Viking Press, 1970), 146. An
early attempt to interpret prehistoric pottery decoration in terms of
Babylonian cosmology was made by W. Gaerte, “Kosmische Vor-
stellungen im Bilde prihistorischer Zeit: Erdberg, Himmelsberg, Erd-
nabel und Weltenstréome,” Anthropos 9 (1914): 956-79.

183. Map 55 in appendix 4.1. Frobenius, Ekade, 23, fig. 11 (note
80).

184. Map 1 in appendix 4.1. Emmanuel Anati, “Magourata Cave,”
Archaeology 22 (1969): 92—-100, quotation on 100. See also Anati,
“Magourata Cave, Bulgaria,” Bollettino del Centro Camuno di Studi
Preistorici 6 (1971): 83-107.
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of decorated memorial stones that goes from, possibly,
the megalithic period to the Viking Age in northern Eu-
rope. The first of these stelae (measuring 53 x 28 X
3.5 ¢cm) was found during World War II at Triora in
the Ligurian Alps and is presumed prehistoric in date.
It was not discussed in an archaeological review until
1956, when Acanfora described the incised decoration
as a figurative composition arranged in two registers
with a rayed sunlike figure in the upper, the two parts
being separated by a band of decoration.'®® In 1973
Emmanuel Anati reinforced this interpretation by rec-
ognizing Acanfora’s decorative band as a level in itself

FIG. 4.39. LABYRINTHLIKE ROCK PAINTING FROM
NORTH AFRICA. The labyrinth design is known to be as-
sociated, on a world scale and throughout history, with death
and the route to the afterlife.

After Leo Frobenius, Ekade Ektab: Die Felsbilder Fezzans
(Leipzig: O. Harrassowitz, 1937), fig. 11.

FIG. 4.40. COSMOLOGICAL PAINTING FROM THE MA-
GOURATA CAVE, BULGARIA. Thought to have cosmolog-
ical significance, the sun may indicate the celestial level, the
two parallel lines the earthly level, and the patterned line the
netherworld.

After Emmanuel Anati, “Magourata Cave, Bulgaria,” Bollet-
tino del Centro Camuno di Studi Preistorici 6 (1971): 83-107,
figs. 59 and 60.
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(suggesting too that it may include a hut figure) and
summarizing it as showing three registers, symbolizing
sky, earth, and the underworld, which together were
intended to represent a conception of the universe (fig.
4.41)."%° The stela from Ossimo (Brescia), which has
been given a late Neolithic or Chalcolithic date, is less
convincing in comparison. It has none of the motifs that
can be regarded as conventional cosmological symbols,
such as those found on the Triora stone. Instead, the
decoration of the upper register is composed of a densely

Heaven -

Earthly

World " [

World of _]
the dead

——i

FIG. 4.41. THE TRIORA STELA. The three registers suggested
by Emmanuel Anati, “La stele di Triora (Liguria),” Bollettino
del Centro Camuno di Studi Preistorici 10 (1973): 101-27,
are shown. They divide this conception of the universe into
sky, earth, and underworld.

Size of the original: 53 x 28 cm. After Maria Ornella Acan-
fora, “Lastra di pietra figurata da Triora,” Rivista di Studi
Liguri 21 (1955): 44-50, fig. 2¢ (with additions).

185. Maria Ornella Acanfora, “Singolare figurazione su pietra sco-
perta a Triora (Liguria),” in Studi in onore di Aristide Calderini e
Roberto Paribeni, 3 vols. (Milan: Casa Editrice Ceschina, 1956),
3:115-27, esp. 119. Notice of the find had been given by Acanfora
the previous year: “Lastra di pietra figurata da Triora,” Rivista di
Studi Liguri 21 (1955): 44-50.

186. Emmanuel Anati, “La stele di Triora (Liguria),” Bollettino del
Centro Camuno di Studi Preistorici 10 (1973): 101-27, esp. 121.
However, Alessandro Bausani, “Interpretazione paleo-astronomica
della stele di Triora,” Bollettino del Centro Camuno di Studi Preistorici
10 (1973): 127-34, esp. 133, considers it a star map.
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packed series of hoops; that of the middle includes eight
“spectacle-spiral pendants,” and the lowest is undecor-
ated. Even so, the Ossimo stela has been described as
“an extremely interesting synthesis of a cosmological
concept.” ¥’

From the other side of the Alps and a slightly earlier
period comes a different type of artifact, an embossed
gold sheet in the form of a disk measuring a few cen-
timeters across. Several such disks have been found, from
central Europe to the British Isles. They are usually as-
sociated by archaeologists with the solar cult, no sig-
nificance being attached to the nature of the stylized,
rather formal, decoration. Unger, however, was at-
tracted by the decoration on a disk from Moordorf (Ger-
many) (fig. 4.42). Inspired again by his Babylonian
model, Unger recognized the same elements which, as
he put it, “have been identified . . . as sun-discs, but
which, to my mind, are definitely representations of the
universe,” portraying the central earth, the Bitter River,
the mountainous belt of heaven and, finally, the heavenly
ocean with the islands.'*® None of the other disks Unger
cited has so complete a “cosmological” decoration and
he saw these as possibly representing ‘‘foreshortened
views of the world . . . in which various elements such
as the belt of the heavens and the ‘islands’ are omit-
ted.”"® One of these from the Chalcolithic (ca. 3000
B.C.) comes from Stollhof (Austria). This disk has a rim
decoration of three rows of points and three centrally
placed bosses as the main elements of its design.'*’

Certain prehistoric traditions lingered on, or were re-
vitalized, in the first millennium A.D. of northern Europe,
notably in the art and symbolism of the Scandinavian
memorial stones and the associated mythology. The me-
morial stones are characteristic from the sixth to the
eleventh century, though there are several changes in
their basic shape and decoration over this period.'!
Throughout, however, there is a tendency for each stone
to be divided into two more or less clearly defined reg-
isters, in the manner recalling the prehistoric Ligurian
stelae. In the early period of the painted stones of Got-
land (Sweden), the usual motif on the upper part of the
stone is a disk, generally thought to represent the sun
or in some way to be linked with a sun or sky deity.'*
Another common motif is the World Tree. By the eighth
century the two registers are more clearly differentiated,
and the entire decoration is to be made up of mytho-
logical scenes apparently depicting the death of the in-
dividual, his journey to the afterlife, and his arrival in
Valhalla, with the ship the almost inevitable symbol of
that cosmic journey.'** The strong evidence of parallel-
ism in these and other Viking decorations has suggested
to several authorities that the sculptors were working in
a fixed tradition.'”® Finally, mention may be made of a
quite different dimension of cosmological representa-

FIG. 4.42. COSMOLOGICAL MAP: THE GOLD DISK
FROM MOORDOREF. This disk, thought by some to be a
cosmological map, was found near Aurich, West Germany. A
central continent is surrounded by concentric rings showing,
in turn, a first ocean (marked by lines), another continent (with
its mountains), and a second ocean in which are set thirty-two
islands (represented by triangles).

Diameter of the original: 15 cm. By permission of the Nieder-
sichsisches Landesmuseum, Hanover.

187. Emmanuel Anati, “La stele di Ossimo,” Bollettino del Centro
Camuno di Studi Preistorici 8 (1972): 51-119, esp. 117 (English sum-
mary).

188. Unger, “Cosmos Picture,” 5 (note 179).

189. Unger, “Cosmos Picture,” n. 19 (note 179).

190. Max Ebert, Reallexikon der Vorgeschichte (Berlin: Walter de
Gruyter, 1928), 12:442, pl. 110.

191. In view of the prehistoric terms of reference for this chapter,
stones with runic inscriptions have been excluded from consideration.

192. H. R. Ellis Davidson, Pagan Scandinavia {(London: Thames
and Hudson, 1967), discusses the continuity of rock decoration tra-
ditions from the mid-Neolithic period and the Bronze Age into Viking
times and summarizes the stylistic changes of the Viking Age memorial
stones. See also Edward O. G. Turville-Petre, Myth and Religion of
the North: The Religion of Ancient Scandinavia (London: Weidenfeld
and Nicolson, 1964), 3-6.

193. Sverre Linquist, Gotlands Bildsteine, 2 vols. (Stockholm:
Wahlstrom och Widstrand, 1941—42); David McKenzie Wilson and
Ole Klindt-Jensen, Viking Art (London: George Allen and Unwin,
1966), 79-82, pl. xxvi, and fig. 42, discuss the compositions on the
stones from Tjingvide and Ardre (Gotland).

194. Davidson, Pagan Scandinavia, 127 (note 192), and William
Gershom Collingwood, Northumbrian Crosses of the Pre-Norman
Age (London: Faber and Gwyer, 1927), 65.
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tion, that manifested in the laying out of ancient Ireland
as four great provinces and a center (Tara) to constitute
the state as an ordered cosmos.'”

CONCLUSION

It is obvious from the foregoing that the only evidence
we have for the mapmaking inclinations and talents of
the inhabitants of Europe and adjacent parts of the Mid-
dle East and North Africa during the prehistoric period
is the markings and designs on relatively indestructible
materials. It is probable, given the prevalence of such
activity in historical times among indigenous peoples,
that additional cartographic representations were made
by prehistoric man on more ephemeral materials such
as sand, hide, bark, and the dust of cave floors. All
surviving evidence, however, suggests that cartographic
depictions in prehistoric rock art constitute a very minor
portion of the total sum of that art. Even in Valcamon-
ica, relatively rich in rock art and well searched, the
“topographical figures” number a mere half dozen out
of a rough total of 180,000 recorded figures from sev-
enty-six sites.’”® The very rarity of cartographic depic-
tions provokes interest in the motivation behind their
production. Although some questions will always re-
main unanswered, there can be no doubt that prehistoric
rock and mobiliary art as a whole constitutes a major
testimony of early man’s expression of himself and his
world view."” It is reasonable to expect some evidence
in this art of the society’s spatial consciousness. But when
it comes to drawing up the balance sheet of evidence for
prehistoric maps, we must admit that the evidence is
tenuous and certainly inconclusive. The historian of car-
tography, looking for maps in the art of prehistoric Eu-
rope and its adjacent regions, is in exactly the same
position as any other scholar seeking to interpret the
content, functions, and meanings of that art. Inferences
have to be made about states of mind separated from
the present not only by millennia but also—where eth-
nography is called into service to help illuminate the
prehistoric evidence—by the geographical distance and
different cultural contexts of other continents.

Despite all these difficulties, a number of statements
can be made with confidence. There is, for example, clear
evidence in the prehistoric art of Europe that maps—
permanent graphic images epitomizing the spatial dis-
tribution of objects and events'*®*—were being made as
early as the Upper Paleolithic. The same evidence shows,
too, that the quintessentially cartographic concept of
representation in plan was already in use in that period.
Moreover, there is sufficient evidence for the use of car-
tographic signs from at least the post-Paleolithic period.
Two of the basic map styles of the historical period—
the picture map (perspective view) and the plan (ichno-
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graphic view)—also have their prehistoric counterparts.
The importance to prehistoric man of his cosmological
ideas is reflected in the cartographic record. Less clear,
however, is the evidence for celestial mapping. The pau-
city of evidence of clearly defined representations of con-
stellations in rock art, which should be so easily re-
cognized, seems strange in view of the association of
celestial features with religious or cosmological beliefs,
though it is understandable if stars were used only for
practical matters such as navigation or as the agricultural
calendar. What is certainly different is the place and
prominence of maps in prehistoric times as compared
with historical times, an aspect associated with much
wider issues of the social organization, values, and phi-
losophies of two very different types of cultures, the oral
and the literate.

It is perhaps fitting to end by being aware of the re-
maining problems. What is urgently needed as conclu-
sive evidence for the identification of map images such
as those of Mont Bégo and Valcamonica, or even the
Landscape Jar of Tepe Gawra or the Great Disk of Talat
N’lisk, is a reconstruction of the real-world localities to
which at least some maps may refer and the identification
of the contemporary mentality. The primary task of re-
covering the contemporary local landscape is obviously
an archaeological one, but there are also archaeologists
who would not shirk an attempt to uncover the human
reasoning of the times.'””” Then there are problems
concerning the difference of function between prehis-
toric (and historical indigenous) maps and historical
topographical maps and the dividing line between them.
Should individual examples such as Bedolina or Gia-
dighe be regarded as prototypes of those of the historical
period, serving a clearly defined documentary purpose,
or as still part of the prehistoric type, having a primarily
symbolic function? One point is clear: there is no neat
evolution from one type to another, either from prehis-
toric to historical contexts or even within the historical
period. The mappaemundi of medieval Europe, for ex-
ample, may be much closer in concept and purpose to
the majority of prehistoric maps than are the estate plans
on the clay tablets of protohistoric Babylonia. Whatever
the outstanding problems, which are not to be under-

195. Alwyn Rees and Brinley Rees, Celtic Heritage: Ancient Tra-
dition in Ireland and Wales (London: Thames and Hudson, 1961),
esp. 147—49. 1 owe this reference to Anthony V. Simcock, Museum
of the History of Science, University of Oxford.

196. Emmanuel Anati, “Art with a Message That’s Loud and Clear,”
Times Higher Educational Supplement, 12 August 1983, 9.

197. Anati, “Art with a Message” (note 196).

198. See p. xvi above.

199. Colin Renfrew, Towards an Archaeology of Mind, Inaugural
Lecture, University of Cambridge, 30 November 1982 (Cambridge:
Cambridge University Press, 1982}, 24-27.
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estimated, the conclusion cannot be avoided that at least
something of man’s mapping impulse was manifested in

APPENDIX 4.1
List oF PreHisTORIC MAPS

This appendix enumerates, with locations and citations to the
relevant literature, the sites and artifacts in which cartographic
representations have been identified. References included in
this list are only those where a cartographic interpretation has
been suggested or commented on, the general literature having
been cited in the text. Full citations for these references can

the art of prehistoric man in Europe, the Middle East,
and North Africa.

be found in the bibliography following appendix 4.2. The
identification of maps included in this list has been derived
from a variety of disciplines, and in some cases their interpre-
tation may be still regarded as controversial. It seems to be an
appropriate juncture, however, to set out this corpus as a basis
for future discussion and elaboration.

Number Country, Administrative Unit

Commune and/or Locality (italics indicate the usual name in the literature). De-
scription: nature of site or artifact; type of markings; map type; date; measure-
ments; references; observations; figure number in text (if illustrated)

EUROPE
1 BULGARIA
Province of Vidin

2 DENMARK
County of Fyn

3 County of Frederiksborg (on
Sjaelland Island)

4 FRANCE

Department of Alpes-
Maritimes

10

Magoura/Magourata; cave; painting; cosmological map; Bronze Age (Anati
1969) or Iron Age (Georgiev 1978); Anati (1969, p. 99; 1971, figs. 59 and 60),
Georgiev (1978, fig. 4); figure 4.40.

Dalby; stone; cup marks; celestial map(?); late Neolithic; Schiitte (1920, figs. 14
and 15), Schonfeld (1921, fig. 7), Delano Smith (1982, fig. 5); figure 4.33.
Venslev; stone; cup marks; celestial map(?); late Neolithic; Schiitte (1920, figs.
12 and 13), Schonfeld (1921, fig. 6); figure 4.32.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 28 x 38 cm; Bicknell (1902, pl. Vh; 1913, pl. XVIII-32);
figure 4.21.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); approx. 10 X 45 cm; Bicknell (1902, pl. Vkj.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 27 X 44.5 cm; Bicknell (1902, pl. VI; 1913, p. XVIII-39);
Louis and Isetti (1964, fig. 37, no. 39), Blain and Paquier (1976, fig. 39), Ber-
nardini (1979, fig. 200), Delano Smith (1982, fig. 3¢). Photograph no. 57 XVIII-
7, from the photographic archives of Centro Camuno di Studi Preistorici at
Capo di Ponte, is headed “plan of a house with yard, enclosures and ploughed
fields(?)”; it is kindly made available and published courtesy of E. Anati; figure
4.20.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 16 X 30 cm; Bicknell (1897, pl. Xlle, “byre with pond for
watering”; 1902, pl. VIg; 1913, pl. XVIII-38), Louis and Isetti (1964, fig. 37,
no. 38), Delano Smith (1982, fig. 3a).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 34 x 42.5 cm; Bicknell (1902, pl. VI1; 1913, pl. XIX-1),
Delano Smith (1982, fig. 3d).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976), Bicknell (1902, pl. VIa; 1913, pl. XLV-1—shown here as
part of “Monte Bégo Village,” but see comments on map 36 below and in text,
p. 78), Delano Smith (1982, fig. 3b), fig. 4.27b.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); approx. 40 x 80 cm; Bicknell (1903, pl. I-13).

The enclosures are not in the usual Mont Bégo style (slightly earlier?), but the
figure is essentially similar to “game enclosures” of Font de Gaume; figure 4.8a.
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Number  Country, Administrative Unit

Commune and/or Locality (italics indicate the usual name in the literature). De-
scription: nature of site or artifact; type of markings; map type; date; measure-
ments; references; observations; figure number in text (if illustrated)

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); approx. 48 X 50 c¢m; Bicknell (1903, pl. I-29).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); approx. 44 X 64 cm; Bicknell (1903, pl. 111-2). See map 29
below.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 23 x 84 cm; Bicknell (1903, pl. 1II-4; 1913, pl. XXXII-4).
Appears to be overlain by another figure or mark.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 41 x 51 cm; Bicknell (1903, pl. 1II-6; 1913, pl. XVIII-45),
Louis and Isetti (1964, fig. 37, no. 45).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); approx. 33 x 69 cm; Bicknell (1903, pl. IV-3).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 17 X 24 cm; Bicknell (1902, pl. Vj; 1913, pl. XVIII-31),
Louis and Isetti (1964, fig. 37, no. 31).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 23 X 36.5 cm; Bicknell (1897, pl. XIIf; 1913, pl. XVIII-
33), Louis and Isetti (1964, fig. 37, no. 33), Delano Smith (1982, fig. 3g).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 11 x 44 c¢m; Bicknell (1913, pl. XVIII-36), Louis and Isetti
(1964), Delano Smith (1982, fig. 3e).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 34 x 35 c¢m; Bicknell (1903, pl. 1-29; 1913, pl. XVIII-37),
Louis and Isetti (1964, fig. 37, no. 37), Delano Smith (1982, fig. 3f).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 21.5 x 29 cm; Bicknell (1913, pl. XVIII-40), Louis and
Isetti (1964, fig. 37, no. 40).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 34 x 42.5 cm; Bicknell (1913, pl. XVIII-43), Louis and
Isetti (1964, fig. 37, no. 43); so-called Napoleon rock; figure 4.8b.

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 25 x 95 cm; Bicknell (1913, pl. XVIII-44; pl. XXXII-38),
Louis and Isetti (1964, fig. 37, no. 44).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 7 x 26 cm; Bicknell (1913, pl. XXV-11).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 14 X 14.5 cm; Bicknell (1913, pl. XXX-6).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 19 x 33 cm; Bicknell (1913, pl. XXX-28).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 22 X 39 cm; Bicknell (1913, pl. XXX-29).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 15 X 43.5 cm; Bicknell (1913, pl. XXX-30).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 42 x 48 cm; Bicknell (1913, pl. XXXI1-41); figure 4.8d.
Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 62 x 82 cm; Bicknell (1913, pl. XXXIV-12). This is so
nearly identical to map 12, though given as being in a different locality and of
different size, that it is hard to believe they are not the same map; figure 4.8c.
Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 28 x 53 cm; Bicknell (1913, pl. XXXIV-32).

Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 6 x 19 cm; Bicknell (1913, pl. XXXIV-36).
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Number  Country, Administrative Unit Commune and/or Locality (italics indicate the usual name in the literature). De-

scription: nature of site or artifact; type of markings; map type; date; measure-
ments; references; observations; figure number in text (if illustrated)

32 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 37 X 46.5 cm; Bicknell (1913, pl. XXXVI-4), Delano
Smith (1982, fig. 3i).

33 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 25 X 39 cm; Bicknell (1913, pl. XXXVII-48).

34 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); 67 X 78 cm; Bicknell (1913, pl. XLIII-6); rather geometric
style.

35 Mont Bégo; rock; petroglyph; complex map (“Skin Hill Village”); Bronze Age

(de Lumley, Fonvielle, and Abelanet 1976); 36 x 97 cm; Bicknell (1913, pl.
XLIII-4), Delano Smith (1982, fig. 3j); figure 4.26.

36 Mont Bégo; rock; petroglyph; complex map (“Monte Bégo Village”); Bronze
Age (de Lumley, Fonvielle, and Abelanet 1976); 1.40 X 2.40 m (entire com-
plex); Bicknell (1913, pl. XLV-1 and pl. XIX-2); Bicknell appears to have in-
cluded all the five groups on this rock as one representation. However, the four
smaller groups have here been classed as simple maps (maps 9, 37, 38, and 39);
figure 4.27a.

37 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); Bicknell (1913, pl. XLV-1 shown here as part of “Monte
Bégo Village” group); see comments in text, p. 78; figure 4.27c¢.

38 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); Bicknell (1913, pl. XLV-1, shown here as part of “Monte
Bégo Village” group); see comments in text, p. 78; figure 4.27d.

39 Mont Bégo; rock; petroglyph; simple map; Bronze Age (de Lumley, Fonvielle,
and Abelanet 1976); Bicknell (1913, pl. XLV-1, shown here as part of “Monte
Bégo Village” group); see comments in text, p. 78; figure 4.27¢.

40 Mont Bégo; rock; petroglyph; probably simple map; Bronze Age (de Lumley,
Fonvielle, and Abelanet 1976); Bernardini (1979, fig. 199—this photograph does
not show the whole representation, which is captioned “a ‘topographical map’ of
fields, closes and huts, probably the village of the day” [author’s translation],
and it is uncertain whether this is in fact part of one already published by Bick-
nell, though it does not look familiar.

41 GERMANY Moordorf near Aurich; gold disk; repoussé; cosmological map(?); Bronze Age ca.
State of Niedersachsen 1500 B.C.; 15 c¢m diameter; Unger (1937, pl. opp. p. 1), Kish (1980, pl. 10),
Delano Smith (1982); figure 4.42.
42 ITALY Borno; stone; side 4; petroglyph; picture map; Chalcolithic/early Bronze Age;
Province of Brescia approx. 70 X 105 cm; Battaglia and Acanfora (1954), Anati (1960, p. 102;
1966, figs. 16 and 17); figure 4.13.
43 Capo di Ponte, Bedolina; rock; petroglyph; complex map; Bronze Age (ca. 1500

B.C.); 2.30 X 4.16 m; Battaglia (1934a, b), Anati (1958; 1959, fig. 2 and pl. S;
1961; 1964, p. 106—7); Blumer (1964; 1967; 1968, fig. 3), Beltran Lloris (1972,
fig. 48), Harvey (1980, fig. 21), Delano Smith (1982, fig. la, b), Priuli (19885, figs.
20 and 21); figure 4.28.

44 Capo di Ponte, Ponte San Rocco; rock; petroglyph; simple map; Bronze Age;
approx. 45 X 90 c¢mj; Anati (1959, pl. IV; 1975, fig. 33), Leonardi (1970, fig.
116), Priuli (1985, fig. 36); figure 4.25.

45 Capo di Ponte, Seradina; rock; petroglyph; simple map; early Bronze Age (ca.
2000 B.c.); 45 X 90 cm; Anati (1960; 1961; 1964, 1976, fig. 67), Blumer
(1967, 1968, fig. 2), Harvey (1980, fig. 20), Delano Smith (1982), Priuli (1985,
fig. 32); figure 4.23.

46 Capo di Ponte, Pozzi; rock; petroglyph; simple map; Bronze Age; Anati (1959),
who says {caption, pl. 7): “Plan of a hamlet . . . one of the huts . . . hasa
garden in front of it, planted (with ?trees), and possibly surrounded by a wall”
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47

48

49

50

51

52

53

54

55

56

57

Province of Imperia

MALTA

USSR (European Russia)
Territory of Krasnodar Krai

MIDDLE EAST
IRAQ

JORDAN

TURKEY
Province of Konya

NORTH AFRICA
ALGERIA

EGYPT

MOROCCO
Province of Marrakesh
(Great Atlas)

(author’s translation). The illustration is not sufficiently clear to draw from, and
the site has not been checked in the field.

Sellero, Plaz d’Ort or Giadighe; rock; petroglyph; complex map; presumably
Bronze Age; 259 x 125 cm; Battaglia (1934b, pl. XV), Anati (1959), Blumer
(1967), Delano Smith (1982), Priuli (1985, figs. 24 and 25); figure 4.29.

Triora; stela; petroglyph; cosmological map; Chalcolithic(?); 28 X 53 cm; Acan-
fora (1955, fig. 2c), Anati (1973, figs. 19 and 20), Bausani (1973), Delano Smith
(1982, fig. 6); figure 4.41.

Tarxien; stone found in temple; sculpture; relief map(?); Neolithic (third millen-
nium B.C.); triangular fragment approx. 22 x 28 x 28 x 2 cm (base) with
another 2 cm relief; Zammit (1930, pl. XXVI[4]), Trump (1979, pl. 3); figure
4.31.

Hagar Qim; terra-cotta found in temple (two fragments); model; relief map(?);
Neolithic (third millennium B.c.); Trump (1979, pl. 2).

Maikop; silver vase from tomb; engraving; picture map; Chalcolithic (late third
millennium B.c.); approx. 10-12 ¢m high; Rostovtzeff (1922, pl. 3 and fig. 2),
Bagrow (1964, fig. 74); figure 4.18.

Khorsbad, Tepe Gawra; pottery; painted; picture map; Neolithic (end fourth
millennium B.c.); Tobler (1950, pl. LXXVIII), Stahl (1960), Goff (1963, fig.
148b); known as the “Landscape Jar”; figures 4.15, 4.16.

Teleilat Ghassul; interior wall plaster in temple; painting; cosmological map(?);
Neolithic (ca. 3500 B.c.); 1.84 m; Unger (1937, p. 6), Kish (1980, pl. 8); known
as the “Star Fresco™; plate 1.

Kiiciikkoy, Catal Hiiyiik; interior wall plaster in domestic shrine; painting; pic-
ture map; Neolithic (radio carbon date 6200 = 97 B.c.); approx. 3 m; Mellaart
(1964, pl. VI; 1967, figs. 59 and 60), Virdgh (1968, fig. 3),

Delano Smith (1982, fig. 4); figure 4.19.

Wadi Iddo (Id6o), Tissoukal; rock; painting; cosmological map(?); “late,” i.e.,
protohistoric period(?); Frobenius (1937, fig. 11), Lajoux (1963, p. 190); La-
joux’s photograph shows the labyrinthlike figure the other way up; figure 4.39.

Cairo Museum (original provenance not given); pottery (open dish); painted;
cosmological map; Amratian (ca. 4,000 B.c.); Giedion (1962, fig. 69); figure
4.38.

Yagour (mountain), Talat N’Iisk; rock; painting; picture map(?); Neolithic; ap-
prox. 1 m diameter; Malhomme (195961, pt. 1, pl. 4); figure 4.17.
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APPENDIX 4.2
SHORT LIST OF PREHISTORIC
LANDSCAPE FIGURES

This appendix lists a selection of figures from the rock art of
Europe and North Africa that have been described in the lit-
erature as representations of certain landscape features (usually
huts) in plan. While these figures do not constitute maps (they
are nearly always of single features), they are of considerable
interest as indicating early thinking that is manifestly carto-

graphic. Some date from the Upper Paleolithic or (in the case
of the Sahara) epi-Paleolithic; others are later. The list is by
no means exhaustive, but it gives an idea of the widespread
distribution and consistency of these early plan figures. Full
citations for the shortened references below can be found in
the bibliography following.

Number County, Administrative Unit Commune and/or Locality (italics indicate the usual name in the literature). De-
scription: nature of site or artifact; type of markings; map type; date; measure-
ments; references; observations; figure number in text (if illustrated)

EUROPE

1 SPAIN Almadén, Nuostra Sesiora del Castillo; cave; painting; figure in plan; Upper Pa-
Province of Ciudad Real leolithic; Acanfora (1960, p. 262).

2 Province of Badajoz Los Buitres, Perialsordo; cave; painting; figure in plan; Upper Paleolithic; 10 x

NORTH AFRICA

3 ALGERIA
Department of Oasis (in
Tassili Mountains)

4

5

6

7

8 Department of Saoura

9 Department of Qasis (in
Tassili Mountains)

10 LIBYA

12 cm; Breuil (1933, vol. 2, fig. 16f), Frankowski (1918, fig. 41), Acanfora
(1960, p. 263); Breuil considered this an “exceptional™ figure and expressed his
agreement with Frankowski’s interpretation that it was a representation of a
round hut on piles, regarding the figure as a portrayal of “a family at home”
(Breuil, pp. §8-59); figure 4.9.

Tamrit, I-n-Eten (In Iten) (1); rock; painting; figure in plan; Neolithic (sixth to
end of third millennium B.c.); 25 cm diameter; Breuil (1954, fig. 65a); figure
4.11.

Tamrit, I-n-Eten (In Iten) (2); rock; painting; figure in plan; Neolithic; 24.5 ¢cm
diameter; Breuil (1954, fig. 65b); figure 4.11.

Oua Molin; rock; painting; figure in plan; Neolithic; Tschudi (1955, pl. 20); two
outline (plan) huts shown in scene.

Sefar; rock; petroglyph; figure in plan; Neolithic; Lajoux (1963, p. 134), who
comments on the “curious style of perspective. The hut . . . is shown in plan
while the man lying down, the child . . . are shown in profile . . . an obvious
connection with Egyptian painting.”

Sefar; rock; painting; figure in plan; Neolithic; Lajoux (1963, pp. 122-23);
“Couple, [in profile] sitting face to face beside what represents {in plan] a hut,”
which seems to be “closed by a door of straw matting (?), exactly like the huts
used by the Peuls today.” In addition to the two huts listed here from Sefar,
there are another four or five in simple outline among the rock paintings illus-
trated by Lajoux.

Taghit; rock; petroglyph; figure in plan; Neolithic; 14 cm diameter; Frobenius
and Obermaier (19285, pls. 24 and 32).

(Locality unspecified); rock; painting; figure in plan; “late,” i.e., protohistoric pe-
riod(?); Frobenius (1937, fig. 10); the “enclosure” contains what appears to be a
camel; figure 4.12.

Jebel Uweinat (mountain), ’Ein Dawa; rock; painting; figure in plan; Neolithic;
63 cm; Caporiacco and Graziosi (1934, pl. 1; probable representation of a hut),
Graziosi (1942, pl. 147), Rhotert (1952, fig. 6).
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5 - Cartography in the Ancient World: An Introduction

O. A. W. DiLkE

Most general histories of cartography have stressed the
heritage of mapping in the ancient civilizations of the
Mediterranean and the Middle East, but the preceding
chapters have shown that we must seek a prehistoric
origin for both celestial and terrestrial mapping. It re-
mains true, however, that it is only in the early civili-
zations of the historical period that these developments
can be tied to a firmer chronology. Moreover, specific
roles for maps of this period can be identified with more
confidence, and we can suggest how cartography re-
sponded to the demands of society.

The following chapters embrace both the early Med-
iterranean civilizations and the Greek and Roman pe-
riods of cartography. They cover an enormous time span
of almost four millennia, from the Babylonian itineraries
about 2500 B.c. to the Byzantine Greek reconstructions
of Prolemaic cartography in the thirteenth century A.D.
As such, they stand chronologically—with many over-
laps and gaps—between the prehistoric and the medieval
traditions of mapmaking in the Western world. The links
between the cartography in the many and varied civi-
lizations included in this extensive period have by no
means been fully explored. In geographical extent, these
examples of mapping occupy a region stretching from
western Europe to the Persian Gulf, with Italy, Greece,
Asia Minor, Egypt, and Mesopotamia as the core cen-
ters.

One common thread that will emerge in the following
discussion is that, despite the disappointing lack of ar-
tifacts, it can be shown that these civilizations all made,
and used, a wide variety of maps. Often originating in
mythology and always vague in outline (as seen in the
Babylonian world map and the figure of the goddess
Nut), maps of the cosmos, of the universe, and of the
terrestrial world are also found in the Etruscan, Greek,
and Roman mapmaking traditions. Early large-scale
mapping is represented in Mesopotamia by maps of rural
areas with irrigated estates; in Egypt by, above all, the
Turin papyrus, unparalleled for its treatment of mines;
in Greece by several allusions to large-scale maps; and
in Rome by the cadastral maps that resulted from cen-
turiation and by the Forma Urbis Romae as well as by
engineering plans for tunnels, aqueducts, and drainage
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systems. Carefully drawn plans of fortified towns or
palaces, temples, and gardens are also represented to a
varying extent in these cultures, as are itinerary and
military maps. It would therefore be an oversimplifica-
tion to characterize the Greek period of mapping as
concerned solely with the larger theoretical questions of
the size and shape of the earth, while assuming that
Roman maps were exclusively practical.

This group of chapters is arranged in broad chrono-
logical order. Within this framework, however, each dis-
tinctive type of mapping, such as the Greek tradition of
mathematical cartography, has been treated as a unit.
Likewise, the discussion of the maps and plans of the
Roman land surveyors has been gathered into one chap-
ter on the grounds that surviving specimens and texts
come from a single extant Corpus Agrimensorum, al-
though originating in different periods. On the other
hand, separation of Egyptian and Mesopotamian map-
ping is not intended to imply that important links are
not present: these are many, even though some are
masked by accidents of preservation. For example, al-
though surviving Egyptian survey maps come from a
relatively late period and are very rare, we know through
Herodotus that Egypt’s experience of recording those
field boundaries covered each year by the Nile flood
exerted a strong influence on landownership mapping
in Greece.

By approximately the second century B.cC., Greek and
Roman traditions of cartography had merged. It is true
that some types of either large-scale or small-scale map-
ping are found in only one or the other of the two
societies. Throughout the classical period of the Greek
city-states, Rome was comparatively undeveloped, and
there is no mention of Roman maps in contemporary
literature. But by 146 B.c. Rome had conquered all of
Greece, as well as Carthage, and from that time to the
fall of the western empire, Greek and Roman mapmak-
ers were simultaneously working under Roman sover-
eignty and learning from each other or from writers in
both Greek and Latin. Unfortunately, not all those in-
volved in mapmaking knew both languages well, and
there was something of a barrier of comprehension be-
tween the eastern half of the Roman world (where Greek
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was the lingua franca) and the western half (where the
dominant language was Latin).

Researchers of this period of cartography are faced
with some significant handicaps. We possess, either as
originals or as copies, only a very small portion of the
many maps produced and known in antiquity. Great
reliance has to be placed, accordingly, on secondhand
{or even further removed) reports of later writers, many
of whom were highly selective in their treatment of ear-
lier mapmakers and subjective in their interpretation.
Thus Strabo emphasizes Eratosthenes’ map, the elder
Pliny frequently quotes from Agrippa’s, and Ptolemy
singles out that of Marinus for criticism. We also learn
of maps from Greek and Roman expeditions, whether
warlike or exploratory and whether constructed specif-
ically for an individual purpose or as general maps
adapted for particular uses. Reconstructions have been
attempted, particularly of the maps of Herodotus, Era-
tosthenes, and Agrippa, but for the most part these have
been highly speculative. Where copying of manuscripts
is at many removes, the faithfulness of individual copies
to their originals is very variable. These tend to have
been executed after the fall of the western Roman Em-
pire, either in the Byzantine Empire or in the West, by
monks who understood little of what they were copying.
Some of the corruptions of place-names in manuscripts of
the Ravenna cosmography, for example, offer a startling
testimony to this fact. Finally, in addition to the literary
sources mentioned, much can be learned from land and
sea itineraries, many of which clearly had been influenced
by maps or were themselves sources of later maps.

Reasons for the loss of maps from the classical pe-
riod may be suggested. Wood and papyrus have usually
perished. We might have hoped that papyri containing
world maps dating from the Hellenistic period would
have emerged from the sands of Egypt, but in fact most
maps were produced in humid Alexandria, where, more-
over, librarians may have thrown away those thought
to be obsolete. A further factor here is that the main
library suffered serious losses when Julius Caesar block-
aded Alexandria. Furthermore, after the books had been
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moved into cloisters surrounding the temple of Serapis,
most were destroyed when Christians attacked the tem-
ple in A.p. 391.

Quite apart from maps, Alexandria has not been pro-
lific in papyrus finds. But even the use of bronze did not
guarantee survival; metals were often melted down.
Stone or mosaic maps were stolen, defaced, or covered
over. Very large maps, difficult to incorporate either in
papyrus rolls or in the parchment codices that gradually
took their place from the third century A.D., tended to
become separated and lost or, simply as a result of their
size, subjected to yet more damage and subsequent dis-
posal.

Contemporary or subsequent attitudes toward arti-
facts can also affect their preservation for posterity. In
the case of maps, these varied considerably. Many phi-
losophers, rulers, generals, and governors valued maps
highly. But there was also an attitude that anything tech-
nological was “banausic” (associated only with arti-
sans); manual work was considered by Plato, among
others, to be a lesser form of human activity than phi-
losophy. It is also possible that maps, like pictures and
poems in Plato’s theory of art, were considered mere
secondhand imitations of life and therefore unreal, ap-
pealing to the baser, less rational part of man’s nature.

In part, at least, the apparent oscillations in the
quality of knowledge reflected in maps of the ancient
world may be the result of imperfections in the carto-
graphic record. But in part, too, they reflect genuinely
changing historical conditions. For example, continuity
between the classical era and the medieval period was
interrupted, and the intellectual and technological
achievements of the earlier age were almost lost. Not-
withstanding these points, as with a number of other
fundamental questions in the history of cartography in
the ancient world, it will become apparent in these chap-
ters that it is—in the final analysis—a lack of maps rather
than a shortage of hypotheses that is likely to continue
to impoverish our answers to questions concerning the
nature of classical maps, the processes of their produc-
tion, and their role and effect in contemporary society.



6 - Cartography in the Ancient Near East

A. R. MiLLARD

Under the term “ancient Near East” fall the modern
states of Iraq, Syria, Lebanon, Jordan, and Israel. Tur-
key, Saudi Arabia, the Gulf States, Yemen, and Iran may
also be included. The eras embraced begin with the first
urban settlements (ca. 5000 B.c.) and continue until the
defeat of Darius III by Alexander the Great, who offi-
cially introduced Hellenism to the area (330 B.c.). There
are few examples of maps as they have been defined in
the literature of the history of cartography, but those
that remain are important in helping to build a picture
of the geographical knowledge available, and of related
achievements.

BABYLONIAN GEOGRAPHICAL KNOWLEDGE

Babylonia was open to travelers from all directions. The
courses of the Tigris and Euphrates rivers offered major
routes to and from the north and the northwest, and the
Persian Gulf allowed contact by sea along the coasts of
Arabia and east to India (fig. 6.1). It is no surprise,
therefore, to find the urban culture which the Sumerians
developed during the fourth millennium B.c. spreading
far afield through trade and conquest. Recent excava-
tions have revealed a large settlement on the middle
Euphrates (Khabuba Kabira) where buildings and pot-
tery have characteristically southern Mesopotamian
styles. There is increasing evidence, too, of Sumerian
influence eastward into Iran. Arguably the greatest
achievement of this culture was the invention of writing,
with the development of the cuneiform script, commonly
written on clay tablets.

Although there is nothing that qualifies as an unam-
biguous attempt at mapping in this area during the
fourth millennium B.c., the scribal activities and tradi-
tions beginning then created the circumstances in which
geographical knowledge could be stored and maps could
be produced. The extant examples of ancient knowledge
and its application have been discovered by chance; new
discoveries may add significantly to what is currently
available.

The Sumerian scribes compiled long lists of words by
category, for reference and teaching, and among these
were lists of towns, mountains, and rivers. Good ex-

amples of these lists have been unearthed in Babylonia,
at Abu Salabikh near Nippur, and at the northern Syrian
settlement of Ebla, the scene of important discoveries
by Italian archaeologists, lying fifty-five kilometers south
of Aleppo. The scribes who wrote these tablets were
working between 2500 and 2200 B.C., but their lists
were drawn from earlier sources that reached back as
far as the beginning of the third millennium. Besides the
names of places in Babylonia, names of Syrian towns
appear in the lists from Ebla, including Ugarit (Ra’s
Shamrah) on the Mediterranean coast." This is one in-
dication of the level Babylonian geographical knowledge
had reached at an early date. In support of that may be
cited historical sources, contemporary and traditional,
for military campaigns by King Sargon of Akkad and
his grandson Naram-Sin into northern Syria and even
Anatolia in the century 2330-2230 B.c. Place-name lists
continued as an element of scribal lore throughout the
history of the cuneiform script. In a revised form, they
became part of a standard compendium of lexical in-
formation that was copied repeatedly with minor varia-
tions and explanatory additions. Regrettably, the man-
uscripts of the second and first millennia B.C. are
incomplete, and their total purview remains unknown.
As part of a standard, traditional compilation, however,
they do not reflect contemporary information.?

The marches of armies to distant goals, and the ven-
tures of traders in search of precious metals and stones,
timber, and other products, were the obvious means by
which the scribes learned about their own and foreign
lands. That they knew much more than the lists of place-
names reveal is clear from the evidence of links with
Iranian towns and the centers of the Indus Valley culture
at Mohenjo Daro and Harappa, links formed at least in
part by the sea route through the Persian Gulf. Various

1. Robert D. Biggs, “The Ebla Tablets: An Interim Perspective,”
Biblical Archaeologist 43, no. 2 (1980): 7686, esp. 84; Giovanni
Pettinato, “L’atlante geografico del Vicino Oriente antico attestato ad
Ebla e ad Aba Salabikh,” Orientalia, n.s., 47 (1978): 50-73.

2. Benno Landsberger, Materialien zum Sumerischen Lexikon: Vo-
kabulare und Formularbiicher (Rome: Pontifical Biblical Institute
Press, 1937—), vol. 11, The Series HAR-ra = hubullu: Tablets XX~
XXI1V, ed. Erica Reiner and Miguel Civil (1974). (Series title after
1970: Materials for the Sumerian Lexicon.)
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FIG. 6.1. PRINCIPAL PLACES ASSOCIATED WITH MAPS
IN THE ANCIENT NEAR EAST.

objects from those places have been found at several
Babylonian sites, mostly in levels of the middle and later
part of the third millennium B.c.’

Occasionally details of such journeys are preserved in
business and administrative records. The most useful
have the form of itineraries, naming the places visited,
some with a note of the time taken to travel from one
to another. The longest example describes a route from
southern Babylonia to Emar (Meskene) on the middle
Euphrates. It appears to have been a military expedition,
although its purpose is unclear; the number of nights
spent at each place is carefully recorded.* Other itiner-
aries concern the routes from Assyria to central Anatolia
in the nineteenth century B.C. and the marches of As-
syrian armies in the early first millennium B.c.’ In their
annals the Assyrian kings often included references to
the terrain they crossed, and sometimes to local vege-
tation and other features. Pictorial records of some of
their campaigns, in which artists attempted to represent
local features, can be seen in some of the bas-reliefs that

decorated the walls of palaces in Nineveh and neigh-
boring cities. In addition, treaties and other documents
might define boundaries, naming towns, villages, or na-
tural features that marked them.® For purposes of con-
trol or taxation the towns in a territory or kingdom were
also listed.”

3. C. C. Lamberg-Karlovsky, “Trade Mechanisms in Indus-Meso-
potamian Interrelations,” Journal of the American Oriental Society
92 (1972): 222-29.

4. William W. Hallo, “The Road to Emar,” Journal of Cuneiform
Studies 18 (1964): 57-88.

5. Dietz Otto Edzard, “Itinerare,” in Reallexikon der Assyriologie
und vorderasiatischen Archdologie, ed. Erich Ebeling and Bruno
Meissner (Berlin: Walter de Gruyter, 1932-), 5:216-20.

6. Jean Nougayrol, Le palais royal d’Ugarit, IV: Textes accadiens
des Archives Sud (Archives Internationales), Mission de Ras Shamra,
9 (Paris: Imprimerie Nationale, 1956), 48-52, 63-70; Mervyn E. .
Richardson, “Hebrew Toponyms,” Tyndale Bulletin 20 (1969): 95—
104, esp. 97-101.

7. Fritz Rudolf Kraus, “Provinzen des neusumerischen Reiches von
Ur,” Zeitschrift fiir Assyriologie und vorderasiatische Archiologie,
n.s., 17 (1955): 45-75.



Cartography in the Ancient Near East

BABYLONIAN MENSURATION AND
CALCULATION

The Babylonians developed means for measuring dis-
tances on the basis of the time taken to travel, the main
unit being the béru, “double hour,” of about ten kilo-
meters. For shorter lengths the cubit (ammatu) of about
fifty centimeters was used, and this could be divided into
“fingers” (ubanu), usually thirty to the cubit, but in the
late period only twenty-four. The statues of Gudea (see
below, “Babylonian Plans”) depict graduated rulers, and
we may assume knotted cords were the means for mea-
suring longer distances. A goddess is said to carry the
rope of cubit and reed measures.® Babylonian measure-
ments could be very exact, and the evidence of various
mathematical problem texts suggests surveys and plans
could be done accurately. Mathematical tables and the
problem texts reveal an extensive knowledge of square
and cube roots, reciprocal numbers, solutions for quad-
ratic and other equations, and means of calculating areas
of rectangular, circular, and irregular figures and the
volumes of prisms and cylinders. The Pythagorean theo-
rem was understood both in practice and in theory in
the seventeenth century B.C., a millennium before Py-
thagoras himself was born. Central to Babylonian cal-
culation was the sexagesimal system, in which units of
sixty form the base (so 1 + 20 = 80,2 + 10 = 130,
etc.). Late in Babylonian history this led to the division
of the circumference of the circle into 360 parts.

BABYLONIAN PLANS

Besides their normal habit of writing on clay tablets, the
Babylonian scribes also used the tablets as surfaces for
drawing. From the days of Sargon of Akkad (ca. 2300
B.c.) until the middle of the first millennium B.c., these
drawings included plans of property, land, houses, and
temples. Incised lines indicated walls, streets, rivers, and
canals, occasionally with wavy lines to denote water.
Some of the plans are no more than sketches, perhaps
school exercises, but others are carefully drawn, with
the walls of buildings of even width and the measure-
ments of the rooms marked precisely in cubits.” The most
famous is the plan on a statue of Gudea, prince of Lagash
(Telloh), ca. 2141-2122 B.c. (figs. 6.2 and 6.3). The
seated figure holds on his knees a tablet engraved with
the plan of an elaborate enclosure wall, probably for a

8. Ignace ). Gelb et al., eds., The Assyrian Dictionary (Chicago:
Oriental Institute, 1968), vol. 1, pt. 2, 448.

9. Ernst Heinrich and Ursula Seidl, “Grundrifzeichnungen aus dem
alten Orient,” Mitteilungen der Deutschen Orient-Gesellschaft zu
Berlin 98 (1967): 24—45. For a gridded plan of a large building,
probably a royal palace, see British Museum, Cuneiform Texts from
Babylonian Tablets, etc., in the British Museum (London: British Mu-
seum, 1906), pt. 22, pl. 50, BM 68841 + 68843 + 68845 and 68840
+ 68842,
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FIG. 6.2. THE GUDEA STATUE, CA. 2141-2122 B.C. This
statue depicts Gudea, prince of Lagash, with the temple plan
illustrated in figure 6.3 on his lap.

Height of the original: 93 ¢cm. By permission of the Musée du
Louvre, Paris.

FIG. 6.3. THE TABLET ON THE GUDEA STATUE. A plan
of an enclosure wall for a temple or other large building is
shown. Note the graduated ruler at the top edge which pro-
vided an indication of scale.

Size of the tablet: 12 X 24 cm. By permission of the Musée
du Louvre, Paris.
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temple. Beside it lie a stylus and a ruler with graduated
divisions, badly damaged. Another statue of the same
prince bears a blank tablet with a complete ruler. Since
the statues are not life-size (respectively ninety-three and
eighty-six centimeters high), it is difficult to discover the
exact values of the units of length. Both statues are in
the Musée du Louvre, Paris. Most of the plans depict
single buildings, but a few show more: the shape of a
town, or a part of a town. One fragment marks a temple
and adjacent streets, thought to be in Babylon (fig. 6.4),1°
another shows part of the city of Uruk (Erech) and a
building inside it (fig. 6.5)."" A piece of a tablet in the
British Museum has part of a town on one side, with a
river, a gate, and an intervening suburb. On the other
side are measurements that appear to relate to parts of
a suburb of Babylon (fig. 6.6)."* Still incomplete, but far
more impressive, is a tablet incised with a plan of Nip-
pur, the religious center of the Sumerians in Babylonia
(fig. 6.7). Drawn about 1500 B.c., it marks the principal
temple, a park and another enclosure, the river Eu-
phrates, a canal to one side of the city, and another canal
running through the center. A wall surrounds the city,
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FiG. 6.4. FRAGMENT OF A CITY MAP, PROBABLY
BABYLON. This cuneiform tablet probably shows the great
temple of Marduk in Babylon, and the adjacent street is prob-
ably the sacred procession road that led up to the temple.
Size of the original: 7.5 x 4.5 cm. By permission of the Trust-
ees of the British Museum, London (BM 73319); see also
British Museum, Cuneiform Texts from Babylonian Tablets,
Etc., in the British Museum, pt. 22 (London: British Museum,
1906), pl. 49.
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pierced by seven gates which, like all the other features,
have their names written beside them. As on some of
the house plans, measurements are given for several
structures, apparently in units of twelve cubits (about
six meters). Scrutiny of the map beside modern surveys
of Nippur has led to the claim that it was drawn to scale.
At present this is difficult to verify in detail because
excavations have not uncovered sufficient remains of the
town shown in the plan. How much of the terrain
around Nippur was included cannot now be known be-
cause of damage to the tablet, nor is there any statement
of the plan’s purpose, although repair of the city’s de-
fenses is suggested.

A plan of a temple drawn, perhaps, in the sixth century
B.C. is unique in marking individual bricks of the walls.
Here the precise measurements suggest the plan may be
a scale drawing. By calculating from the standard brick
size of the time, a scale close to 1:66% has been deduced,
which Heinrich and Seidl claim to be a common scale
in use by architects of the period.'* Other plans of tem-
ples or houses may also follow a scale, but there is no
indication of it on the drawings, and some are clearly
not in proportion to the measurements given.

Property transactions, sales or disputes, or estimates
of yield were probably the reasons for the plans of fields
drawn on tablets. Often a single plot of land is delin-
eated, with measurements written along the sides. A few
plans set out the relationships of adjacent plots and
watercourses (vital to agriculture in southern Baby-
lonia). Examples of this type date from the third mil-
lennium B.c. onward. A particularly complex example
from Nippur, belonging to the same age as the town
plan (about 1500 B.c.), displays the situation of several
fields and canals around the hairpin bend of a water-

10. British Museum, Cuneiform Texts, pt. 22, pl. 49, BM 73319
(note 9).

11. H. J. Lenzen, Adam Falkenstein, and W. Ludwig, eds., Vorldu-
figer Bericht iiber die von dem Deutschen Archdologischen Institut
und der Deutschen Orient-Gesellschaft aus Mitteln der Deutschen
Forschungsgemeinschaft unternommenen Ausgrabungen in Uruk-
Warka, Abhandlungen der Deutschen Orient-Gesellschaft, Winter
1953-54, Winter 195455 (Berlin: Gebr. Mann, 1956), 42, pl. 23c.

12. British Museum, Cuneiform Texts, pt. 22, pl. 49, BM 35385
(note 9); Eckhard Unger, Babylon, die heilige Stadt nach der Be-
schreibung der Babylonier (Berlin: Walter de Gruyter, 1931), 252—
53.

13. Samuel Noah Kramer and Inez Bernhardt, “Der Stadtplan von
Nippur, der alteste Stadtplan der Welt,” Wissenschaftliche Zeitschrift:
Gesellschafts- und Sprachwissenschaftliche Reibe 19 (1970): 727-30;
Samuel Noah Kramer, From the Tablets of Sumer (Indian Hills, Colo.:
Falcon’s Wing Press, 1956), 271-75; idem, History Begins at Sumer,
3d ed. (Philadelphia: University of Pennsylvania Press, 1981), 375—
79; McGuire Gibson, “Nippur 1975: A Summary Report,” Sumer 34
(1978): 114-21, esp. 118-20.

14. See Heinrich and Seidl, “Grundrifzeichnungen,” 42 (note 9).
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FIG. 6.5. FRAGMENT OF A CITY MAP OF URUK. One of
the finds resulting from the Uruk-Warka excavations, 1953—
55. Unfortunately, no other fragments of this map were found.
Size of the original: 8.1 x 11.2 cm. By permission of the
Deutsches Archiologisches Institut, Abteilung Baghdad.

course (fig. 6.8)." In an area where routes commonly
followed rivers or canals, well-defined passes, or coast-
lines, maps of larger coverage may have been less nec-
essary, but a few tablets do have wider range and
broader significance.

BABYLONIAN SMALL-SCALE MAPS

From time to time there were attempts to depict rela-
tionships between more widely separated places. A dia-
grammatic map of the late second millennium B.c., from
Nippur, shows nine settlements with canals and a road
between them, without noting any distances.'® On a
fragment of a tablet in the British Museum, belonging
to the mid-first millennium B.c., a rectangle marks the
city of Sippar, parallel lines above it mark the river Eu-
phrates, and parallel lines below mark canals following
a sinuous course (fig. 6.9)."7

The British Museum has long exhibited the famous
“Babylonian World Map,” drawn about 600 B.c. (fig.
6.10). In the text accompanying the map various leg-
endary beasts are named which were reputed to live in
regions beyond the ocean that encircled the Babylonian
world. A few ancient heroes reached those places, and
the badly damaged text appears to describe conditions
in them, one being the region “where the sun is not
seen.” The map is really a diagram to show the relation
of these places to the world of the Babylonians. Each
place is drawn as a triangle rising beyond the circle of
the salty ocean. There may have been eight originally.
Each is marked as being at a certain distance, probably
from the next one. Enclosed by the circle of the salt sea
lies an oblong marked “‘Babylon™ with two parallel lines
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running to it from mountains at the edge of the enclo-
sure, and running on to a marsh marked by two parallel
lines near the bottom of the circle. The marsh is the
swamp of lower Iraq, its identity secured by the name
Bit Yakin at its left end, known to be a tribal territory
covering marshland. A trumpet-shaped arm of the sea
curves around the right end of the marsh so that its neck

FIG. 6.6. FRAGMENT OF A CITY PLAN, POSSIBLY TUBU.
This cuneiform fragment shows the course of a canal or river,
flowing outside the city wall, with one of the city gates, the
Gate of Shamash, below.

Largest dimensions of the original: 10.5 x 7.5 cm. By per-
mission of the Trustees of the British Museum, London (BM
35385); see also British Museum, Cuneiform Texts from
Babylonian Tablets, Eic., in the British Museum, pt. 22 (Lon-
don: British Museum, 1906).

15. Stephen H. Langdon, “An Ancient Babylonian Map,” Museum
Journal 7 (1916): 263—68; Jacob . Finkelstein, “Mesopotamia,” Jour-
nal of Near Eastern Studies 21 (1962): 73-92, esp. 80 ff. For a de-
scription of seventy late Babylonian field plans in the British Museum,
see Karen Rhea Nemet-Nejat, Late Babylonian Field Plans in the
British Museum, Studia Pohl: Series Maior 11 (Rome: Biblical Institute
Press, 1982). See also Wolfgang Réllig, “Landkarten,” in Reallexikon,
6:464—67 (note 3).

16. Albert Tobias Clay, “Topographical Map of Nippur,” Trans-
actions of the Department of Archaeology, University of Pennsylvania
Free Museum of Science and Art 1, no. 3 (1905): 223-25.

17. British Museum, Cuneiform Texts, pt. 22, pl. 49, BM 50644
(note 9).
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FIG. 6.7. PLAN OF NIPPUR, CA. 1500 B.C. Possibly the
earliest town plan drawn to scale, this shows the temple of
Enlil in its enclosure on the right edge, city walls, canals,
storehouses, and a park.

touches the lines from Babylon. Despite the absence of
a name, it is clear that the parallel lines running to and
from Babylon represent the river Euphrates. To the right
of Babylon an oval marks Assyria, and above it is ap-
parently Urartu (Armenia). Several other cities are
marked by small circles; one near the trumpet-shaped
sea, named “Fort of the god,” is probably Der (Badrah)
at the foot of the Zagros Mountains. The name Khabban
to the upper left appears to denote an area of Elam
southeast of the Zagros, geographically out of place (it
might be another town of the same name otherwise un-
known)."® Obviously this is not so much a topographical
map as an attempt to illustrate ideas expressed in the
accompanying text, greatest attention being paid to the
remote regions. The Babylonians evidently viewed the
earth as flat, in common with other ancient peoples."’
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Size of the original: 18 x 21 cm. By permission of the Hilprecht
Collection, Friedrich-Schiller-Universitit, Jena.

Their references to the “four quarters™ relate to the di-
rections of the winds and should not be taken as im-
plying that they thought it was square. (The same is true
for Isa. 11:12, which mentions the “four corners of the
earth.”) There is no reason to suppose, as some have,*
that the creatures described in the text accompanying
this Babylonian world map were intended as zodiacal

18. British Museum, Cuneiform Texts, pt. 22, pl. 48, BM 92687
(note 9); Unger, Babylon, 25458 (note 12); A. Leo Oppenheim, “Man
and Nature in Mesopotamian Civilization,” in Dictionary of Scientific
Biography, 16 vols., ed. Charles Coulston Gillispie (New York:
Charles Scribner’s Sons, 1970-80), 15:634—66, esp. 637-38.

19. Wilfred G. Lambert, *“The Cosmology of Sumer and Babylon,”
in Ancient Cosmologies, ed. Carmen Blacker and Michael Loewe
{London: George Allen and Unwin, 1975), 4265, esp. 47—48.

20. Eckhard Unger, *“From the Cosmos Picture to the World Map,”
Imago Mundi 2 (1937): 1-7, esp. 1-5.
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FIG. 6.8. PLAN OF FIELDS FROM NIPPUR, CA. 1500 B.C.
The fields, belonging to royal and religious estates, are situated
on both sides of a hairpin bend in a watercourse, separated
by irrigation channels.

Size of original: 13 X 11 cm. By permission of The University
Museum, University of Pennsylvania, Philadelphia (CBS
13885).

in any way. At the end is part of the title that might be
translated ““[These are the drawings] of the four regions
(or ‘edges’) of all [the world].”

Equally significant for the history of cartography is a
clay tablet 7.6 x 6.8 centimeters unearthed at Yorghan
Tepe near Kirkuk in 1930-31 (fig. 6.11). With it were
other tablets from the time of the dynasty of Akkad,
and there is no doubt this one belongs to the same date,
about 2300 B.c. At that time the place was known as
Gasur; a thousand years later it was Nuzi. The surface
of the tablet bears a map of a district bounded by two
ranges of hills and bisected by a watercourse. Inscrip-
tions identify some features and places. In the center the
area of a plot of land is specified as 354 iku (about twelve
hectares), and its owner is named—Azala. None of the
names of other places can be understood except the one
in the bottom left corner. This is Mashkan-dur-ibla, a
place mentioned in the later texts from Nuzi as Dur-
ubla.?' By the name, the map is identified as of a region
near Yorghan Tepe, although the exact location is un-
known. Whether the map shows a stream running down
a valley to join another or running from that to divide
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FIG. 6.9. MAP OF SIPPAR AND ITS SURROUNDINGS,
FIRST MILLENNIUM B.C. The rectangle marks the city, with
the Euphrates above and canals below.,

Size of the original: 8 x 9 cm. By permission of the Trustees
of the British Museum, London (BM 50644).

into three, and whether they are rivers or canals, cannot
be determined. The shaded area at the left side, to or
from which the channels run, was named, but the writing
is illegible. Groups of overlapping semicircles mark
ranges of hills, a convention used by artists then and in
later times. Finally, the scribe oriented his map, writing
“west” at the bottom, “east” at the top, and “north”
at the left.”

With this, the oldest known example of orientation,
and the possibility of a scale drawing in the Nippur map,
Babylonian cartographers of the third and second mil-
lennia B.c. may be held to have practiced two essential
principles of geographical mapmaking. Written itiner-
aries and surveys testify to their awareness of greater

21. A. R. Millard, “Strays from a ‘Nuzi’ Archive,” in Studies on
the Civilization and Culture of Nuzi and the Hurrians, ed. Martha A.
Morrison and David I. Owen (Winona Lake, Ind.: Eisenbrauns, 1981),
433—41, esp. 438 and n. § (contributed by Karl-Heinz Deller). There
is no justification for linking this place with the famous Ebla or Ibla
of northern Syria, as suggested by Nadezhda Freedman, “The Nuzi
Ebla,” Biblical Archaeologist 40, no. 1 (1977): 32-33, 44.

22. Harvard University, Semitic Museum, Excavations at Nuzi, 8
vols. (Cambridge: Harvard University Press, 1929-62), vol. 3, Theo-
phile James Meek, Old Akkadian, Sumerian, and Cappadocian Texts
from Nuzi, XVIILff., pl. 1; idem, “The Akkadian and Cappadocian
Texts from Nuzi,” Bulletin of the American Schools of Oriental Re-
search 48 (December 1932): 2-5.
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FIG. 6.10. THE BABYLONIAN WORLD MAP, CA. 600 B.C.

This map shows the relationship between the legendary regions
beyond the ocean and the Babylonian world. The parallel lines
running to and from Babylon (the elongated rectangle) re-
present the Euphrates, while the circular band represents the
salt sea.

Largest dimensions of the original: 12.5 x 8 cm. By permission
of the Trustees of the British Museum, London (BM 92687).

distances and spatial relationships, and it may be that
the difficulty of drawing on a flat surface of damp clay
and the limited size of the clay tablets (they are seldom
more than twenty centimeters square) were obstacles to
more extensive mapping. Even allowing for the accidents
of survival, mapmaking cannot have been common
among the scribes of ancient Babylonia. Beside the thou-
sands of administrative and legal documents in cunei-
form, the number of plans of houses, properties, and
towns is small, counted in dozens rather than hundreds,
and the number of maps is limited to the few just de-
scribed. Recently a fragment of a clay tablet originating
in the sixth century B.c. and preserved in the Louvre has
been made known (fig. 6.12). It shows a mountainous
region, the mountains being marked by small squares,
with a road running through it, a river, and a canal with
its secondary streams.”
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FIG. 6.11. CLAY TABLET MAP EXCAVATED AT YORGAN
TEPE. This is a cast of the earliest known example, ca. 2300
B.C., of a topographical map in which the cardinal directions
are clearly marked.

Size of the original: 6.8 x 7.6 cm. By permission of the Semitic
Museum, Harvard University, Cambridge (acc. no. SMN
4172); see also Theophile James Meek, Old Akkadian, Su-
merian, and Cappadocian Texts from Nuzi, vol. 3 of Harvard
University, Semitic Museum, Excavations at Nuzi, 8 vols.
(Cambridge: Harvard University Press, 1929-62), tablet 1.

CELESTIAL GEOGRAPHY

From early times the Babylonians observed how the
heavenly bodies moved or did not move, and in the
second and first millennia B.C. they noted this in writing.
Their basic aims were calendrical and astrological, yet
they went on to make accurate records which are still
of value to scientists.

The practical problems of regulating the calendar pro-
voked Babylonian sky watchers to calculate when the
new moon should appear on the western horizon, so
that they could inaugurate a new month by theory when
weather conditions prevented a sighting. Eventually,
probably in the Persian period (fifth century B.c.), math-
ematical predictions were generated to give tables of the
moon’s position throughout the year. From these it was
possible to compute when a month should be inserted
in the lunar calendar to keep it in step with the solar
year (seven times in nineteen years).

The fixed stars were classed in three parallel bands
called “roads,” named after the major gods, Enlil, Anu,
and Ea. Through the central “road of Anu” ran the

23.D. Arnaud, Naissance de I'écriture, ed. Béatrice André-Leicknam
and Christiane Ziegler (Paris: Editions de la Réunion des Musées
Nationaux, 1982), 243, no. 189.
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FIG. 6.12. THE LOUVRE TABLET MAP. A sixth-century B.C.
fragment showing mountains (small squares) with a road, a
river, and a canal with secondary streams.

Size of the original: 12 x 7.5 X 2.9 cm. By permission of the
Musée du Louvre, Paris (AO 7795).

equator. This concept is described but not specifically
illustrated. Other tablets provide computations of the
distances between the stars. Related to the scheme of
“roads” is a group of texts now labeled “astrolabes™ or
“planispheres.” The earliest known example was written
in the twelfth century B.c. Some of these show three
concentric circles divided radially into twelve segments,
each marked for a month of the year. A star is named
in each division, with numbers which increase and de-
crease in a linear zigzag fashion, a concept basic to later
calculations about periods of visibility. These texts are
believed to relate to the length of the day as well as to
the positions of the stars. Some have linear diagrams of
the constellations, making a kind of schematized celestial
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map. Other tablets list distances between the heavenly
bodies in “double hours,” a process somewhat similar
to an itinerary.**

CARTOGRAPHIC KNOWLEDGE IN SYRIA AND
PALESTINE

Where Babylonian cultural and scribal influences were
strong, the possibility exists that similar plans and maps
were drawn. This was true for most of Syria and, to a
lesser extent, most of Palestine during the second mil-
lennium B.C. and, as the Ebla texts show, in the previous
millennium also. To date, however, no examples of car-
tography from those ages have come to light in the Lev-
ant. As in Babylonia, there are written records which
could provide the basis for constructing diagrammatic
maps. To the cuneiform texts can be added itineraries
in the Old Testament (e.g., Numbers 33), following ba-
sically the same form: “They set out from A and camped
at B.”?* From the Old Testament, too, come the detailed
delineations of the borders of Israel’s Promised Land
(Num. 34:2-12): “To the east you shall draw a line
from Hazar-enan to Shepham; it shall run down from
Shepham to Riblah east of Ain, continuing until it strikes
the ridge east of the sea of Kinnereth. The frontier shall
then run down to the Jordan and its limit shall be the
Dead Sea. The land defined by these frontiers shall be
your land” (Num. 34:10-12). Similar are the specifi-
cations of each tribe’s territories by various topograph-
ical indicators (Joshua 15-19). A larger horizon is pro-
vided by the “Table of Nations” in Genesis 10, which
arranges the peoples of the known world mostly on a
framework of kinship but with some geographical ref-
erences.”® Ancient Israelite scribes, and their colleagues
trained in Phoenician and Aramaic, used papyrus as their
writing material for all but monumental or ephemeral
documents, after the Egyptian fashion, and so their prod-
ucts can hardly be expected to have survived in the damp
soil unless through special circumstances of preserva-
tion.

24. Ernst F. Weidner, Handbuch der babylonischen Astronomie,
der babylonische Fixsternhimmel (Leipzig: Hinrichs, 1915; reprinted
Leipzig: Zentralantiquariat, 1976); B. L. van der Waerden, ““Mathe-
matics and Astronomy in Mesopotamia,” in Dictionary of Scientific
Biography, 15:667-80, esp. 67276 (note 18).

25. Graham I. Davies, “The Wilderness Itineraries: A Comparative
Study,” Tyndale Bulletin 25 (1974): 46-81; idem, The Way of the
Wilderness: A Geographical Study of the Wilderness Itineraries in the
Old Testament (Cambridge: Cambridge University Press, 1979).

26. Donald ]. Wiseman, ed., Peoples of Old Testament Times
(Oxford: Clarendon Press, 1973), xvi—xviii.
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7 - Egyptian Cartography

A. F.

Although the so-called Turin map of a gold-bearing re-
gion, dating from about 1150 B.c., remains the only
map of topographical interest from ancient Egypt, the
term map is also commonly applied to representations
of cosmological and mythical concepts, such as that of
the imaginary land over which the deceased could pass
to the afterlife. These are found on a small number of
painted wooden coffins from about 2000 B.c. and were
first published in scholarly form in 1903." The character
of Egyptian drawing produced “picture maps” of a type
also found in other contexts in the ancient and medieval
worlds, notably battle scenes on temple walls, genre
scenes of daily life on walls of tomb chapels, and de-
pictions of cosmological and mythological concepts.
Apart from the Turin map of the gold region, no secular
map survives except for a very limited number of build-
ing plans and cadastral maps. The paucity of material
of this type, considering the long span of the ancient
civilization of Egypt, makes it difficult to draw firm con-
clusions concerning the contribution and achievement
of the ancient Egyptians to the origins and long-term
development of cartography.

About the year 3100 B.c. the land of Egypt, from the
Delta south to what is now the first cataract above As-
wan, was united under the authority of a single ruler to
whom later tradition gave the name Menes. For nearly
three thousand years thereafter Egypt was ruled by
kings, who in the early second century B.c. were divided
by the Egyptian priest Manetho (fl. 280 B.c.) into thirty
dynasties. These have been adopted by scholars as the
basis of Egyptian chronology. The main historical
periods with approximate dates are found in figure 7.1.
Later compilers referred to the short period of the Second
Persian Period as the Thirty-first Dynasty. This period
of Persian occupation was followed by the rule of the
Macedonian and Ptolemaic kings. On the deaths of An-
tony and Cleopatra VII in 30 B.C., Egypt was incorpo-
rated as a province of the Roman Empire.

The history of human settlement in the Nile valley
may be traced back, unbroken, for over a millennium
before the unification (predynastic period). The earliest
datable drawing occurs on the decorated pottery of the
Amratian (Negada I) period. However, none of this dec-
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oration can be unambiguously interpreted as topograph-
ical drawings or primitive maps.” A rudimentary topo-
graphy may be depicted on the decorated pottery of the
succeeding Gerzean period (Negada II) of this predy-
nastic age (fig. 7.2). Nile boats are shown. Above and
below are symbols that can be interpreted as trees and
marsh birds. The desert is depicted beyond, with sche-
matic hill formations and antelopes.

ToPOGRAPHICAL DRAWING AND RELIGIOUS
CARTOGRAPHY

The unification of Upper and Lower Egypt, about 3100
B.C., Initiating the dynastic or pharaonic period, coin-
cided with the appearance of writing and the increased
availability of copper for tools, which resulted in the
great stone funerary monuments of the Old Kingdom.
It is to this period that the first Egyptian maps can be
traced. A characteristic style of drawing and composi-
tion evolved in the decoration of these funerary monu-
ments in which walls were divided up into a series of
separate horizontal strips known as registers, each with
its own base line. Objects were drawn from multiple
perspectives—in plan, in profile, or in a combination of
both—and as isolated images against a flat background.?
Insofar as topography is reproduced, the mode of rep-
resentation resembles a bird’s-eye view and superficially
suggests a picture map by the very character of the draw-
ing. Images were conventionally rendered and placed in

1. Hans Schack-Schackenburg, ed., Das Buch von den zwei Wegen
des seligen Toten (Zweiwegebuch): Texte aus der Pyramidenzeit nach
einem im Berliner Museum bewabrten Sargboden des mittleren Reiches
(Leipzig: J. C. Hinrich, 1903). See below, note 8, for recent studies.
For the Turin map see note 12 and figure 7.7. For a concise general
survey of maps in ancient Egypt see Rold Gundlach, “Landkarte,” in
Lexikon der Agyptologie, ed. Wolfgang Helck and Eberhard Otto
(Wiesbaden: O. Harrassowitz, 1975-), 3:cols. 922-23; Robert North,
A History of Biblical Map Making, Beihefte zum Tiibinger Atlas des
Vorderen Orients, B32 (Wiesbaden: Reichert, 1979), 23-29.

2. For an example of a topographic interpretation of Amratian
pottery see chapter 4 above, p. 89 and figure 4.38.

3. On the nature of Egyptian drawing, see Heinrich Schifer, Prin-
ciples of Egyptian Art, ed. with epilogue by Emma Brunner-Traut, ed.
and trans. with introduction by John Baines (Oxford: Clarendon Press,
1974). “Maps” are commented upon on page 160.
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the manner of the standard signs of more modern maps,
that is, so as to indicate the presence of a feature, not
its individuality. Landscape generally was only sketchily
indicated. The country was distinguished from the town
by the presence of a tree or a clump of papyrus. In much

DYNASTY PERIOD

5000 B.C.

Predynastic
ca. 5000 — ca. 3100 B.C.

Early Dynastic or Archaic
ca. 3100 - ca. 2686 B.C.

2500 B.C. . Old Kingdom
e ca. 2686 — ca. 2181 B.C.
VIEX  First Intermediate ca. 2181 ca, 2040 B.C.
2000 B0 . Middle Kingdom
: ca. 2040 - ca. 1786 B.C.
LXV Second Intermediate and Hyksos
XUEXVIL 2 1786 — ca. 1550 B.C.
1500; B G-~ =R e
XVILXX New Kingdom
? ca. 1550 — ca. 1085 B.C.
woscf
Late Dynastic
XXI-XXX ca. 1085 - ca. 332 B.C.

500 B.C.

Macedonian kings and Ptolemies
ca. 332-ca. 30 B.C.

Roman and Byzantine
ca. 30 B.C.- A.D. 641

A.D. 1000

F1G. 7.1. THE MAIN DYNASTIES AND PERIODS OF EGYP-
TIAN HISTORY. Ancient Egyptian and Greek sources ascribe
the unification of that part of the Nile Valley that we know
as Egypt to the conqueror Menes. He was the first of a long
line of kings whose reigns were arranged into thirty dynasties
by Manetho, an Egyptian priest writing in Greek in the second
century B.C. With the advent of Alexander the Great in 333
B.C. Egypt came under the rule of the Macedonian kings and
the Ptolemies until it was incorporated within the Roman Em-
pire on the deaths of Antony and Cleopatra VIl in 30 B.C. It
later formed part of the Eastern Roman and Byzantine empires
until it became part of the Islamic world in A.D. 641.

Cartography in Ancient Europe and the Mediterranean

the same manner, no true picture is given of the aspect
of the Nile valley by later panoramic depiction.*

FIG. 7.2. RUDIMENTARY TOPOGRAPHIC DESIGNS ON
EGYPTIAN DECORATED POTTERY. Dating from the pre-
dynastic Gerzean (Negada II) period, ca. 3700-3100 B.c., Nile
boats are shown in the midst of the desert with hills represented
schematically.

After redrawing in W. M. F. Petrie, Prehistoric Egypt, Illus-
trated by over 1,000 Objects in University College, London
(London: British School of Archaeology in Egypt, 1917), pl.
XXI.

The drawings of gardens found in painted tombs of
the New Kingdom at Thebes (ca. 1400 B.c.), however,
are maplike diagrams, without perspective, that depict
regularly laid out paths lined by date palms and syca-
mores, a rectangular or T-shaped sheet of water on the
central axis, lotus plants, fish and birds, and walled or-
chards with trellised vines (fig. 7.3).° The overall impres-
sion is that of a formal garden; the balance and for-

4. On landscape, see Joachim Selim Karig, “Die Landschaftsdar-
stellung in den Privatgribern des Alten Reiches™ (Ph.D. diss., Univer-
sity of Géttingen, 1962); Helmut Pitsch, ““Landschaft (-Beschreibung
und -Darstellung),” in Lexikon, 3:cols. 92328 (note 1). A panorama
from the ancient world, not from Egypt but possibly of Alexandrine
origin, has survived in the Nilotic landscape known as the Palestrina
(Praeneste) or Barberini mosaic (p. 246 n. 75), a large composition
depicting a peopled landscape, with upper rocky terrain and a lower
marshy prospect, forming a sort of picture map of the Nile from source
to sea. The most recent studies of the mosaic are Giorgio Gullini, I
mosaici di Palestrina, Supplemento di Archeologia Classica 1 (Rome:
Archeologia Classica, 1956); Helen Whitehouse, The Dal Pozzo Cop-
ies of the Palestrina Mosaic, British Archaeological Reports, Supple-
mentary Series 12 (Oxford: British Archaeological Reports, 1976);
and Angela Steinmeyer-Schareika, Das Nilmosaik von Palestrina und
eine Ptolemdische Expedition nach Athiopien, Halbelts Dissertations-
drucke, Reihe Klassische Archiologie 10 (Bonn: Halbelt, 1978).

5. For surveys of gardens in the New Kingdom see Marie-Francine
Moens, “The Ancient Egyptian Garden in the New Kingdom: A Study
of Representations,” Orientalia Lovaniensia Periodica 15 (1984): 11—
53; Luise Klebs, Die Reliefs und Malereien des Neuen Reiches (Hei-
delberg: C. Winter, 1934), 22-33; Alexander Badawy, Le dessin ar-
chitectural chez les anciens Egyptiens (Cairo: Imprimerie Nationale,
1948), 247-60; idem, A History of Egyptian Architecture: The Empire
(the New Kingdom) (Berkeley: University of California Press, 1968),
488-99; Leslie Mesnick Gallery, “The Garden of Ancient Egypt,” in
Immortal Egypt, ed. Denise Schmandt-Besserat (Malibu: Undena Pub-
lications, 1978), 43—49; Dieter Wildung, **Garten,” in Lexikon, 2:cols.
376-78, and Wolfgang Helck, “Gartenanlage, -bau,” in Lexikon,
2:cols. 378-80 (note 1).
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FIG. 7.3. PLAN OF AN EGYPTIAN GARDEN. Red and black
ink on a wooden tablet surfaced with plaster, excavated at
Thebes, and dating from the XVIII Dynasty.

Size of the original: 32.5 x 23.5 cm. By permission of the
Metropolitan Museum of Art, New York (gift of N. de Garis
Davies, 1914 [14.108]).

mality, however, may be misleading and might result
from the draftsman’s desire for a harmonious compo-
sition that may or may not have reflected the real world.
A common vignette (illustration) in the collection of
spells known as the Book of the Dead and inscribed on
papyrus about 1400 B.c. is that of an ideal plot of land
to be worked by the deceased, set in the mythical realm
of Osiris (fig. 7.4). The area depicted is rectangular and
cut by canals, and its cartographic appearance is en-
hanced by the use of color.®

There is evidence of an increased interest in the re-
presentation of landscape in the New Kingdom, for ele-
ments in the great narrative scenes of royal exploits,
executed in relief on the walls of temples of the Nine-
teenth and Twentieth dynasties, are laid out in sequences
of maplike images. The progress, for example, of
Sethos | (1318-1304 B.c.) past watering stations and
frontier forts along the desert highway to Canaan is

7.4. SEKHET-HETEPET, OR THE “FIELDS OF
PEACE.” Vignette accompanying spell 110 from the Book of
the Dead, taken from the “Papyrus of Nebseny,” depicting the
ideal plot of land to be worked in the mythical realm of Osiris,
ca. 1400 B.c..

Size of the original: 31.5 X 33 cm. By permission of the
Trustees of the British Museum, London (BM 9900, sheet 18).

FIG.

drawn in a cartographic manner. The fortress of Kadesh,
situated in the valley of the Orontes where the river is
joined by a tributary, is conventionally rendered as a
fort upon a hilly slope. But in depictions of the attack
on the same town by his successor, Ramesses II, pre-
served in a number of versions, the draftsmen attempted
to give more faithful renderings of the topography
through the depiction of the river. It encircles the town
and continues as a winding strip of water separating the
two armies as successive incidents of the battle involving
the enemy’s crossing of the river are portrayed.’

6. For a bibliography of publications see Paul Barguet, Le livre des
morts des anciens Egyptiens (Paris: Editions du Cerf, 1967), 28-30.
See also Jean Leclant, “Earu-Gefilde,” in Lexikon, 1:cols. 1156—60
(note 1). The Book of the Dead is the name given in modern times to
copies of a heterogeneous collection of funerary spells written down
on papyrus and deposited in tombs from the Eighteenth Dynasty down
to the Roman period. The number of spells (also called chapters)
contained in individual copies and their order vary from copy to copy.
The spells derive from similar collections of earlier times, the Coffin
Texts of the Middle Kingdom and the Pyramid Texts of the Old
Kingdom.

7. For these narrative scenes see Helene ]J. Kantor, “Narrative in
Egyptian Art,” American Journal of Archaeology 61 (1957): 44-54;
G. A. Gaballa, Narrative in Egyptian Art (Mainz: Philipp von Zabern,
1976), 99—129; William Stevenson Smith, Interconnections in the An-
cient Near-East: A Study of the Relationships between the Arts of
Egypt, the Aegean, and Western Asia (New Haven: Yale University
Press, 1965), 168—79.
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FiGg. 7.5. COSMOGRAPHICAL MAP: THE LAND OF
EGYPT WITH THE GODDESS NUT. South is at the top in
this cosmographic representation found on the cover of a stone
sarcophagus from Saqqara. It dates from the Thirtieth Dy-
nasty, ca. 350 B.c.

Diameter of the interior circle: 72 cm. By permission of the
Metropolitan Museum of Art, New York (gift of Edward S.
Harkness, 1914 [14.7.1]).

The most notable example of the cartographic nature
of Egyptian topographical drawing is to be found with
certain spells, usually copied on the floor of a series of
painted coffins of Early Middle Kingdom date (ca. 2000
B.C.) from the single site of al-Bersha in Middle Egypt.
These are accompanied by an illustration of a rectan-
gular area with two routes depicted by broad, sinuous
bands of color: the upper one is blue and represents a
passage by water, the lower one is black and depicts an
overland route that takes up about one-third of the com-
position (plate 2). The presence of color enhances the
cartographic quality of the topographical depiction of
this mythical land, so that this assemblage of spells forms
a sort of compendium of mythical maps, known to mod-
ern scholars as The Book of the Two Ways.®

Funerary spells of this character were of necessity ob-
scurantist. The texts give no clear explanation of the
landscape they accompany. They contain allusions to
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myths of which we have no complete or connected ac-
count. The three surviving versions of The Book of the
Two Ways, two long and one short, constitute a con-
flation of differing and conflicting earlier expositions. It
is scarcely possible to reconstruct a systematic narrative
of the deceased’s passage from this text. It would be a
mistake to suppose that the topographical drawing ac-
companying the spells, which occurs in one group of
coffins only, was intended to provide a guide by which
the deceased might choose his path after death and find
his way to a desired goal. The composition may be
loosely compared to a passport or laissez-passer papers.
Knowledge of the spells accompanying the vignette
would guarantee safe passage through this mythical and
mysterious land, populated by deities and spirits both
friendly and hostile, through which the soul would be
ever traveling as it left and returned to the body pre-
served in the coffin. The two routes are not, it seems, to
be considered alternative ones. Though they are de-
scribed as the ways of Osiris, they seem also to be de-
pictions of the paths of the day and night journeys of
the sun-god Re, the two paths uniting to form the circuit
of the sun as conceived by the Egyptians.

That Egyptian cartography was often more pictorial
than planimetric is confirmed by other illustrations of
religious geography. Pictures of the structure of the uni-
verse as seen by the ancient Egyptians lack even the
diagrammatic, maplike quality of their depictions of the
imaginary route to, and terrain of, the afterlife. They
occur only within religious and magical texts, mostly in

8. Spells 1029-1130, Adriaan de Buck, The Egyptian Coffin Texts
VII, Oriental Institute Publications, vol. 87 (Chicago: University of
Chicago Press, 1961), hieroglyphic texts 252—471, plans 1-15; trans-
lation with discussion, Leonard H. Lesko, The Ancient Egyptian Book
of Two Ways, University of California Near Eastern Studies Publi-
cations, vol. 17 (Berkeley: University of California Press, 1972); Al-
exandre Piankoff, The Wandering of the Soul, completed and prepared
for publication by Helen Jacquet-Gordon, Egyptian Religious Texts
and Representations, Bollingen Series 40, vol. 6 (Princeton: Princeton
University Press, 1974); Raymond O. Faulkner, ed. and trans., The
Ancient Egyptian Coffin Texts, 3 vols. (Warminster: Aris and Phillips,
1978), 3:127-69. For discussion of the interpretation of the text, see
also Paul Barguet, “Essai d’interprétation du Livre des deux chemins,”
Revue d’Egyptologie 21 (1969): 7—17; Wilhelm Bonacker, “The Egyp-
tian Book of the Two Ways,” Imago Mundi 7 (1950): 5—-17; Hermann
Grapow, “Zweiwegebuch und Totenbuch,” Zeitschrift fiir Agyptische
Sprache und Altertumskunde 46 (1909): 77-81; Hermann Kees, To-
tenglauben und Jenseitsvorstellungen der alten Agypter (Berlin: Aka-
demie-Verlag, 1956), 287-302; Leonard H. Lesko, “Some Observa-
tions on the Composition of the Book of Two Ways,” Journal of the
American Oriental Society 91 (1971): 30-43; Jan Bergman, “Zum
Zwei-Wege-Motiv: Religionsgeschichtliche und exegetische Bemer-
kungen,” Svensk Exegetisk Arsbok 41-42 (1976-77): 27-56, esp. 51—
54; Hellmut Brunner, “Die Unterweltsbiicher in den dgyptischen Kon-
igsgriabern,” in Leben und Tod in den Religionen: Symbol und Wirk-
lichkeit, ed. Gunter Stephenson (Darmstadt: Wissenschaftliche Buch-
gesellschaft, 1980), 215-28. See also Ursula Réssler-Kéhler,
“Jenseitsvorstellungen,” in Lexikon, 3:cols. 252—67 (note 1).



Egyptian Cartography

the context of a man’s journeyings after death, often in
the retinue of the sun-god, and are replete with mythical
figures in human or animal form. In the New Kingdom
the star-studded universe is sometimes depicted with an
arched figure of the goddess Nut representing the sky.
She is shown held aloft, over the recumbent figure of
the earth-god Geb, by the figure of the god Shu in human
form representing the space between earth and sky. On
the cover of a stone sarcophagus dating to the Thirtieth
Dynasty (ca. 350 B.cC.), a depiction of the land of Egypt
and regions surrounding it is drawn in circular form,
probably as a result of foreign influence, below and be-
tween the arms and legs of the arched figure of Nut. An
inner circular band is occupied by various standards
associated with the ancient territorial divisions of Egypt
(nomes), at this time still of great religious significance.
The exterior ring depicts various peoples and symbols
representing Egypt’s neighbors. To the left and to the
right on the circumference of the outer ring are respec-
tively the goddess of the east and the goddess of the
west, the upper part of the diagram therefore repre-
senting the south (fig. 7.5).”

FIG. 7.6. CELESTIAL MAP OF THE PLANETS, CONSTEL-
LATIONS, AND ZODIAC. An example of a late Egyptian
astronomical depiction carved on the ceiling of the chapel of
Osiris, temple of Dendera, from the end of the Ptolemaic period
(first century B.C.).

Size of the original: 2.55 x 2.53 m. By permission of the
Musée du Louvre, Paris.
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Astronomical ceilings, the earliest known being that
in the tomb of Senmut, the minister of Hatshepsut (ca.
1470 B.c.), depict decans (diagrams of stars for calcu-
lating the passage of the hours at night), constellations,
and planets. Representations of heavenly bodies with
figures such as a standing pregnant hippopotamus or a
crocodile tend to destroy any resemblance to a modern
map. Only in the case of the depiction of decans is a
more chartlike rendering found.'” Although in the later
period there was cross-fertilization of Babylonian and
Greek ideas and astronomical observation was necessary
for astrology, the same mythical figures were retained.
A circular picture of the sky, dating to the end of the
Ptolemaic period, which reproduces planets and con-
stellations with some degree of accuracy in their relation
to one another, occurs on the ceiling of the chapel of
Osiris on the roof of the temple of Dendera, now in the
Louvre. It depicts a synthetic image of the sky in which
traditional Egyptian constellations and decans are min-
gled with the twelve signs of the zodiac, imported from
Babylonia but Egyptianized in their forms (fig. 7.6)."

TuriN MAP oF THE GOLD MINES

In contrast with the number of texts of a religious or
funerary character to be found on temple and tomb walls
or on papyri from burials, survival of administrative and
business documents is relatively rare. Except for the
Ramesside period (Nineteenth to Twentieth dynasties),
little more than isolated pieces have been preserved from
before the sudden increase in everyday documents in
both Egyptian and Greek from the Greco-Roman period.
One of the best known of all maps from the ancient
world belongs to the Ramesside period and is now pre-
served in the Museo Egizio, Turin. Originally part of the
collections of Bernardino Drovetti formed before 1824,
the map was first identified by Samuel Birch in 1852 as
an ancient plan of gold mines which he located in Nubia.
The circumstances of the find are not known, but the

9. C. L. Ranson, “A Late Egyptian Sarcophagus,” Bulletin of the
Metropolitan Museum of Art 9 (1914): 112-20. For a second frag-
mentary example, see J. J. Clere, “Fragments d’'une nouvelle repré-
sentation égyptienne du monde,” Mitteilungen des Deutschen
Archdologischen Instituts, Abteilung Kairo 16 (1958): 30-46. On
Egyptian representations of the universe see Heinrich Schifer, Agyp-
tische und heutige Kunst und Weltgebiude der alten Agypter: Zwei
Aufsitze (Berlin: Walter de Gruyter, 1928), 83-128.

10. These texts and representations dealing with decans, star clocks,
zodiacs, and planets are assembled and discussed in Otto Neugebauer
and Richard A. Parker, eds. and trans., Egyptian Astronomical Texts,
3 vols. (Providence and London: Lund Humphries for Brown Uni-
versity Press, 1960—69); for a concise account, see Richard A. Parker,
“Ancient Egyptian Astronomy,” Philosophical Transactions of the
Royal Society of London, ser. A, 276 (1974): 51-65.

11. Neugebauer and Parker, Egyptian Astronomical Texts, 3:72—
74, pl. 35 (note 10).
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FIG. 7.7. MAP OF GOLD MINES FROM THE TURIN PA-
PYRUS. Dating from the Ramesside Period, this section shows
the location of gold-bearing mountains, gold-working settle-
ments, and roads between the Nile and the coast of the Red
Sea.

carelessness of Drovetti’s agents resulted in fragmenta-
tion of the original papyrus and loss of some parts.'?
The extant papyrus consists of two principal sections,
earlier thought to belong to two different documents.
The more important section is a fragment, measuring
approximately forty centimeters high, generally called
the “map of the gold mines™ (fig. 7.7). It depicts two
broad roads, running parallel to each other through
pinkish red mountainous regions. They are drawn hor-
izontally across the papyrus, the lower with indications
of a rocky bed or sparse vegetation, characteristic of the
larger dried-up watercourses or wadis that form the nat-
ural routes across the eastern desert from the Nile to the
Red Sea. Legends written in hieratic, the cursive
everyday hand of the time, explain where these routes
to the left are leading. A broad, winding crossway wadi
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Height of the papyrus: 41 cm. By permission of the Soprin-
tendenza per le Antichita Egizie, Turin.

12. First published as the plan of a royal tomb, Richard Lepsius,
Auswahl der wichtigsten Urkunden des @gyptischen Alterthums:
Theils zum erstenmale, theils nach den Denkmealern berichtigt (Leip-
zig: Wigand, 1842), pl. XXII. See also Samuel Birch, “Upon an His-
torical Tablet of Ramses I1., 19th Dynasty, relating to the Gold Mines
of Athiopia,” Archaeologia 34 (1852): 357-91 esp. 382-83; Frangois
J. Chabas, Les inscriptions des mines d’or (Chalon-sur-Sadne: Dejus-
sieu, 1862), also published in Bibliothéque Egyptologique 10 (1902):
183-230; A. H. Gardiner, “The Map of the Gold Mines in a Ramesside
Papyrus at Turin,” Cairo Scientific Journal 8, no. 89 (1914): 41-46;
G. W. Murray, “The Gold-Mine of the Turin Papyrus,” Bulletin de
U'lnstitut d’Egypte 24 (1941-42): 81-86; and the contribution by
G. W. Murray in John Ball, Egypt in the Classical Geographers (Cairo:
Government Press, Bulig, 1942), 180-82 and pls. VII-VIII (in color).
The most recent and fullest discussion of the papyrus is Georges
Goyon, “Le papyrus de Turin dit ‘Des mines d’or’ et le Wadi Ham-
mamat,” Annales du Service des Antiquités de I'Egypte 49 (1949):
337-92. For representations of the gold mine area in color photo-
graphs, see Ernesto Scamuzzi, Museo Egizio di Torino (Torino: Fratelli
Pozzo, 1964), pl. 88, and Georges Posener et al., A Dictionary of
Egyptian Civilization, trans. Alix Macfarland (London: Methuen,
1962), 112.
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connects the two routes, from which an alternative route
is indicated and labeled, also leading to the left. Running
vertically from the upper route is yet another road with
hieratic text that gives its destination. The significance
of the area painted red is explained by another legend
that reads, ““the mountains where gold is worked: they
are colored in red.” The Egyptian term used here for
red, dsr, is that most generally employed for all shades
of red, the color used to depict red granite, sandstone,
and the tawny hue of the desert. The term “mountains
of gold” is repeated elsewhere in the area colored red,
as well as apparently the phrase “mountains of silver
and gold.” In places the red area is brought to a point
and given a distinctive name such as “the peak” or
“the peak on which Amun is.” The intention was ap-
parently to render the basic outlines of mountains laid
down flat on either side of the valley route rather than
to delineate precisely and accurately the area of aurif-
erous rocks.

There are other distinctive features outlined, colored,
and labeled in hieratic. Near the junction of the cross
valley with the upper route a circular, dark-colored im-
age is marked, with a second partially overlapping design
in a darker black line. The figure is probably intended
to represent a well, though no text identifies it. A little
below and to the right of the design is another, more
oblong in shape, colored green with the zigzag lines by
which the ancient Egyptians conventionally represented
water. Within the design there are traces of a hieratic
group, apparently to be read as “cistern,” “waterplace,”
or the like. In the same central section of the map a
round-topped stela is also indicated in white, with a
legend dating it to the reign of Sethos I of the Nineteenth
Dynasty. The feature is presumably to be identified with
one of the rock-cut stelae executed by that king, de-
picting Amun or another deity, preserved on the moun-
tain face flanking the wadi.

There are also two man-made features on the upper
side of the upper route. One is clearly a large building
containing several courts or rooms with connecting
doors, described as the “resting place” or “abode” (hnw)
of “Amun of the pure mountain.” There are also three
small rectangular forms labeled “the houses of the gold-
working settlement.”

The second section of the papyrus comprises a number
of fragments for which the final placement, based on
careful study of the fibers of the papyrus, has yet to be
made. Its principal feature is the continuation of the
wide, winding route of the wadi interspersed with stones.
This constitutes the lower route of the other section (fig.
7.8). In contrast with the gold-mine section, the area on
each side of the road is colored black, and the legend
indicates that in this area the stone known to the ancient
Egyptians as bekhen is to be found. This black or dark
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green stone, generally called schist by Egyptian archae-
ologists, is more properly identified as graywacke. The
surviving fragments give no indication of precise loca-
tions comparable to those found on the section depicting
the gold-mining region and its settlements.

The Turin papyrus fragments were long considered
the earliest surviving topographical map from Egypt to
have come to light. The papyrus clearly has a character
distinct from the cosmological drawings of the universe
or of the routes to or depiction of the afterlife found
within the formal context of religious art. The draftsman
has distributed distinctive features in accordance with
the reality of a particular area, adding clarity by the use
of legends and contrasting colors. The texts indicate that
the area depicted must be along the natural route from
Coptos (Qift) on the Nile through the eastern desert via
Wadi al-Hammamat to the port of Quseir on the Red
Sea. This route was used in ancient times in the course
of expeditions to the Red Sea for trading voyages south
to the land known to the Egyptians as Punt (Pwenet).
The central area, between Bir al-Hammamat and Bir
Umm Fawakhir, was visited as a source of ornamental
stone and of gold, and it is rich in rock tablets recording
quarrying expeditions and in archaeological evidence of
ancient gold mining. More precise location rests on the
interpretation of the orientation of the map. This re-
quires the resolution of questions concerning the place-
ment of fragments in the second section and the iden-
tification of the places to which the roads to the left of
the viewer are said to lead. In descriptions of property
in the later period the points of the compass are given
in the order south, north, east, west, suggesting that
Egyptians oriented themselves facing south, with north
behind them, the west to their right and the east to their
left. It would be natural, then, for them to designate the
top of the papyrus as south. Such a view seems to be
supported by the legend designating the upper route of
the gold map leading off to the left as “the road that
leads to the ym,” that is, to “the [Red] sea,” taking ym
in its most common meaning. The route marked as lead-
ing off from the cross valley to the left is likewise de-
scribed as “another road that leads to the ym.” The
placement of the second section to the right of the map
of the gold region seems correct, since it would then
constitute the beginning of a papyrus roll, which would
normally suffer greater damage. The map would then
show on the right (that is, the west) the darker “schist™
area of the main part of Wadi al-Hammamat, with the
gold mines of the region of Bir Umm Fawakhir some
twenty-five kilometers to the east. A more recent com-
parison of the features shown on the map with the
ground matches the various features specifically men-
tioned in the gold map with the central area of Wadi al-
Hammamat and with the upper part of the papyrus
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FIG. 7.8. THE SECOND SECTION
OF THE TURIN PAPYRUS. As at
present mounted in the Museo Egizio,
this shows the fragments other than
those in figure 7.7. P
Height of the papyrus: 41 cm. By per-
mission of the Soprintendenza per le
Antichita Egizie, Turin. W

constituting the north." If this placement were correct
and the fragments of the second portion were to be
placed to the right, it would require the ym to which
the road now leads westward, that is, back to the Nile,
to be taken in some sense other than Red Sea. It would
likewise place the area of bekhen stone to the east of
the location of the main quarry inscriptions in Wadi al-
Hammamat.

The difficulties in matching features depicted and la-
beled on the papyrus with those on the ground are com-
pounded by the absence of any indications of scale. The
map seems to be a freehand drawing. The only indication
of its purpose seems to be given in the series of hieratic
notations written on those areas left blank above and
below the route and the black areas depicted on the
fragments of the second section. In contrast with the
hieratic texts on the gold map identifying geographical
features, these texts refer to the transport of a statue. A
text of five lines, of which the first four lack their be-
ginnings, seems to reflect a situation in which a king
sent an expedition to the Wadi al-Hammamat to bring
a statue back to Thebes. It was, we are informed, de-
posited in a workshop beside the mortuary temple of
Ramesses I (Ramesseum) on the west bank of the Nile
at Thebes and subsequently taken, half-worked, to the
Valley of the Kings in a regnal year 6. Such a docket
must have been written at Thebes, the papyrus ob-
viously having been at some time in the possession of
one of the scribes attached to the work gang responsible
for constructing and decorating the royal tombs in the
Valley of the Kings. Jottings on the back of the pa-
pyrus include a reference to the statue of Ramesses IV
of the Twentieth Dynasty, suggesting that year 6 should
refer to the reign of that king.'* The purpose
of the map is still obscure. Annotations on the second
portion of the papyrus suggest that the document was
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drawn up in connection with work on the extraction
and transport of stone, ultimately destined perhaps for
a royal tomb in the Valley of the Kings. Some of these
notes seem to give measurements of blocks; one seems
to provide measurements of actual distances separating
points on the map. The papyrus may be the result of
calculations of distances for logistical purposes. To judge
from instructions contained in a model letter copied by
a pupil as part of his scribal training (instructions that
seem to refer to the same general area as the Turin map),
calculations of distance are the kind of work a scribe
might be expected to do.” What is unusual is that a
rough sketch map is included. Surveying rarely resulted
in graphic maps, and in this respect ancient Egypt is very
similar to medieval Europe until well into the fourteenth
and fifteenth centuries.

LAND SURVEY, CADASTRAL MAPS, AND
BuiLDING PLANS

There is little direct record of the way surveying was
practiced, although one passage from Herodotus is used
as early evidence for the Egyptian practice of surveying:

Sesostris was also the king, the priests went on to
say, who was responsible for the division and distri-

13. Goyon, “Papyrus de Turin” (note 12). In light of the annotation
in demotic script to Papyrus Lille 1 (see below, note 26), it seems more
likely that south is represented at the top of the papyrus.

14. Jaroslav Cerny, A Community of Workmen at Thebes in the
Ramesside Period (Cairo: Institut Frangais d’Archéologie Orientale,
1973), 61-62, 66—67.

15. Papyrus Anastasi VI (London, British Museum, Pap. BM 10245),
lines 67—74, text by Alan H. Gardiner, Late-Egyptian Miscellanies,
Bibliotheca Aegyptiaca 7 (Brussels: Edition de la Fondation Egypto-
logique Reine Elisabeth, 1937), 77; Ricardo A. Caminos, Late-Egyp-
tian Miscellanies, Brown Egyptological Studies 1 (London: Oxford
University Press, 1954), 296-98 nn. 70-71.
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bution of land into individual square holdings, of
equal size, among the Egyptians and for making the
plots his source of revenue by fixing the amount of
tax to be paid yearly on each holding. Should the
river encroach upon any holding, its owner might
approach the king and report what had happened.
The king would send men to inspect and measure the
loss of cultivated land in order that from then on
some of the tax proportionate to the report of the
loss might be remitted. I attribute the invention of
geometry to this cause and from Egypt it spread to
Greece. '

Wood and stone measuring rods have survived, but these
are votive offerings rather than actual implements.
Ropes knotted at regular intervals—which presumably
were used for measurement for tax purposes—are de-
picted in agricultural scenes showing fields of standing
corn from the New Kingdom tombs at Thebes. There
are also statues of high officials from the same period
that were intended to be placed in temples or tombs.
Sitting back on their heels with coiled measuring ropes
resting on their knees, in an activity known as “stretch-
ing the cord,” they symbolized the role of surveyor in
the construction of temples. The rope terminates in a
ram’s head in honor of the god Khnum-Shu.'” The basic
linear measure was a cubit of differing standards. A unit
of one hundred cubits squared, approximately two-
thirds of an acre, constituted the basic measure of area,
in Egyptian st3t, which corresponds to the aroura of
Greek documents.

From later textual material relating to foundation cer-
emonies in the construction of temples, we know of two
more implements that permitted great accuracy in ori-
enting buildings. In Egyptian texts they are called mer-
kbet, literally “instrument of knowing,” and bay, “‘palm
rib.” An example of each, purchased in Cairo and dating
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perhaps to about 600 B.c., was identified by Ludwig
Borchardt in 1899."® The merkbet, a type of plumb-line
sighter, was aligned with an object by means of the bay,
a palm rib with a V-shaped slot cut at the wider end.

16. Herodotus History 2.109, author’s translation. On the passage
see Henry Lyons, “Two Notes on Land-Measurement in Egypt,” Jour-
nal of Egyptian Archaeology 12 (1926): 242—44. See also the com-
mentary of A. R. Lloyd in Herodotus, Book I1: Commentary 99-182,
Etudes Préliminaires aux Religions Orientales dans I'Empire Romain
43 (Leiden: E. ]. Brill, forthcoming). Strabo, Geography 17.3 also says
geometry was invented to meet the need for the annual remeasurement
of holdings; see The Geography of Strabo, 8 vols., ed. and trans.
Horace Leonard Jones, Loeb Classical Library (Cambridge: Harvard
University Press; London: William Heinemann, 1917-32). Similarly
Diodorus Siculus, 1.81.2; see Diodorus of Sicily, 12 vols. trans. C. H.
Oldfather, Loeb Classical Library (Cambridge: Harvard University
Press; London: William Heinemann, 1933-67). On ancient Egyptian
measurements and measuring see Adelheid Schlott-Schwab, Die
Ausmafe Agyptens nach altagyptischen Texten (Wiesbaden: O. Har-
rassowitz, 1981). For a concise discussion of surveying and surveying
implements see Somers Clarke and Reginald Engelbach, Ancient Egyp-
tian Masonry: The Building Craft (London: Oxford University Press,
1930), 64—68; O. A. W. Dilke, The Roman Land Surveyors: An In-
troduction to the Agrimensores (Newton Abbot: David and Charles,
1971), 19-30; S. P. Vleeming, “Demotic Measures of Length and
Surface, chiefly of the Ptolemaic Period,” in P. W. Pestman et al,,
Textes et études de papyrologie grecque, démotique et copte, Papy-
rologica Lugduno-Batava 23 (Leiden: E. J. Brill, 1985), 208-29.

17. For scenes of the measuring of the fields see Suzanne Berger,
**A Note on Some Scenes of Land-Measurement,” Journal of Egyptian
Archaeology 20 (1934): 54-56. For the type of statue, see Jacques
Vandier, Manuel d’archéologie égyptienne, 6 vols. (Paris: A. et ]. Pi-
card, 1952-78), vol. 3, Les grandes époques: La statuaire (1958),
476-77. For Khnum-Shu see Paul Barguet, “Khnoum-Chou, patron
des arpenteurs,” Chronique d'Egypte 28 (1953): 223-27.

18. Berlin 14084, 14085: Ludwig Borchardt, “Ein altdgyptisches
astronomisches Instrument,” Zeitschrift fiir Agyptische Sprache und
Altertumskunde 37 (1899): 10-17; Staatliche Museen, Preuflischer
Kulturbesitz, Agyptisches Museum, Berlin (Berlin: Staatliche Museen,
1967), 54, with photographic illustration. The method by which the
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FIG. 7.9. PLAN OF EGYPTIAN TOMB FROM THE VALLEY
OF THE KINGS. This is possibly a working plan on an os-
tracon of the tomb of Ramesses IX.

Size of the original: 83.5 X 14 cm. By permission of the
Egyptian Museum, Cairo (Ostracon 25,184).
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A limestone ostracon in the Cairo Museum, of obscure
purport, dating perhaps to the Nineteenth Dynasty,
notes distances between tombs in the Valley of the Kings
and mentions significant features, which apparently in-
clude a willow tree and some form of water."” No sketch
accompanies this text. However, among a number of
documents recording measurements of royal tombs in
the Valley of the Kings there are two with plans. One,
an ostracon in Cairo, is probably a working plan of
Tomb 6 (Ramesses 1X); its hieratic legends have faded
considerably (fig. 7.9).2° The other is a more elaborate
colored plan carefully drawn on papyrus and preserved
in the Museo Egizio, Turin (fig. 7.10).>' Around the
design of the rock-cut tomb the surface of the papyrus
is colored brownish, with alternate broken lines of red
and black enclosed within a red outline depicting desert
hills. The plan of the tomb is neatly executed in parallel
thin black lines, as if indicating the walls of a building
rather than the sides of rock-cut chambers. A series of
rooms and chambers are depicted in plan, but the yellow
colored doors are in elevation. Hieratic legends describe
the stage of the work and dimensions of the chambers.
The drawing is not to scale, and the plan gives only a
rough approximation of the real shape and proportions
of the rooms. The plan and measurements correspond
closely to the tomb of Ramesses IV. The finished nature
of the document, including a drawing of the shrines that
would have surrounded the sarcophagus, suggests that
the plan was a final one drawn up immediately before
the burial.” Like the map of the gold mining and quar-
rying area, its purpose cannot be precisely defined,

Egyptians oriented buildings is most authoritatively discussed in Zby-
nék Zaba, L'orientation astronomique dans Pancienne Egypte et la
précession de Paxe du monde, Archiv Orientélni, suppl. 2 (Prague:
Editions de I’Académie Tchécoslovaque des Sciences, 1953). See also
I. E. S. Edwards, The Pyramids of Egypt, new and rev. ed. (Har-
mondsworth: Viking, 1986), 154-61, and Giinther Vittmann, “Or-
ientierung (von Gebauden),” in Lexikon, 4:cols. 607-9 (note 1).

19. Elizabeth Thomas, “Cairo Ostracon ]. 72460,” in Studies in
Honor of George R. Hughes, Studies in Ancient Oriental Civilization
no. 39 (Chicago: Oriental Institute of the University of Chicago, 1976),
209-16.

20. Georges Daressy, Ostraca, Catalogue Général des Antiquités
Egyptiennes du Musée du Caire, vol. 1 (Cairo: Institut Frangais d’Ar-
chéologie Orientale, 1901), 35, pl. XXXII (no. 25184); William H.
Peck, Drawings from Ancient Egypt (London: Thames and Hudson,
1978), no. 130.

21. Howard Carter and Alan H. Gardiner, *“The Tomb of Ramesses
IV and the Turin Plan of a Royal Tomb,” Journal of Egyptian Ar-
chaeology 4 (1917): 130-58; Peck, Drawings, no. 129 (note 20);
Clarke and Engelbach, Ancient Egyptian Masonry, 48=51 (note 16);
Jaroslav Cerny, The Valley of the Kings (Cairo: Institut Francais d”Ar-
chéologie Orientale, 1973), 23-34. For sketches in connection with
work on nonroyal tombs, see William C. Hayes, Ostraka and Name
Stones from the Tomb of Sen-Mut (no. 71) at Thebes, Publications of
the Metropolitan Museum of Art Egyptian Expedition, vol. 15 (New
York: Metropolitan Museum of Art, 1942), no. 31 and pl. VIL.
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FIG. 7.10. PAPYRUS PLAN OF EGYPTIAN TOMB. Although
the plan is not drawn to scale, the measurements in the legends
correspond closely to those of the tomb of Ramesses IV.

though it is probable that such drawings of tomb plans
are records of the progress of work following inspec-
tions.?? Whatever other land maps might be found, this
careful plan of the tomb of Ramesses IV suggests that
the Egyptian draftsman, familiar though he was with
the use of a strict canon of proportion in the drawing,
for instance, of the human figure, did not attempt to
convey distance by the deliberate use of scale, being
content with a more or less accurate frechand drawing,
with precise measurements, if required, written in.

FIG. 7.11. ARCHITECTURAL DRAWING FROM DIR AL-
BAHRI. A shrine and an enclosure wall are shown on this
fragment of pottery dating from the twelfth or thirteenth cen-
tury B.C.

Size of the original: 9.5 x 9.8 cm. By permission of the Trust-
ees of the British Museum, London (BM 41228).

Size of the original: 31.1 x 104.8 cm. By permission of the
Soprintendenza per le Antichita Egizie, Turin.

A number of architectural drawings or working plans
of buildings and houses are known. One, a sketch on a
pottery fragment from Dir al-Bahri, depicts a shrine and
enclosure wall with measurements not to scale. It has a
text that, if completely preserved, would have
allowed the determination of the plan’s orientation (fig.
7.11).% At present there are no maps of fields or prop-
erties known before the Ptolemaic period.?* Fragments
from Gebelein, with notations in Greek and demotic,
come from a map of Pathyris and its environs, drawn
up perhaps for official administrative purposes or as a

22. See the report of a scribe engaged upon drawing a plan, Cerny,
A Community of Workmen, 12 (note 14).

23. S. R. K. Glanville, “Working Plan for a Shrine,” Journal of
Egyptian Archaeology 16 (1930): 237-39. For house plans see, for
example, Clarke and Engelbach, Ancient Egyptian Masonry, 51-52
(note 16), and Norman de Garis Davies, “An Architect’s Plan from
Thebes,” Journal of Egyptian Archaeology 4 (1917): 194-99. Another
example, from the vicinity of the tomb of Hepusonb, in Lydia Collins,
“The Private Tombs of Thebes: Excavations by Sir Robert Mond,
1905 and 1906,” Journal of Egyptian Archaeology 62 (1976): 18—
40, esp. 36, is apparently one copied by Cerny in the Cairo Museum.
For an example from the Meroitic period (ca. 200 B.c.—A.D. 200) see
Jean Jacquet, “Remarques sur I'architecture domestique a I’époque
méroitique: Documents recueillis sur les fouilles d’Ash-Shaukan,” in
Aufsitze zum 70. Geburtstag von Herbert Ricke, ed. Abdel Moneim
Abubakr et al., Beitrige zur Agyptischen Bauforschung und Altertum-
skunde, no. 12 (Wiesbaden: F. Steiner, 1971), 121-31, esp. 130 and
pls. 19-20.

24. Sketches of fields are included among diagrams accompanying
arithmetical problems concerning the calculation of areas of land, for
example, in the Rhind Mathematical papyrus, copied ca. 1600 B.C.,
T. Eric Peet, The Rhind Mathematical Papyrus (Liverpool: University
Press of Liverpool, 1923); A. B. Chace, The Rhind Mathematical
Papyrus, 2 vols. (Oberlin, Ohio: Mathematical Association of Amer-
ica, 1927-29). W. W. Struve, Mathematischer Papyrus des Staatlichen
Museums der Schinen Kiinste in Moskau (Berlin: J. Springer, 1930).
Similar diagrams are found in demotic in Richard A. Parker, Demotic
Mathematical Papyri (Providence: Brown University Press, 1972).
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diagram of a plot of land forming the matter of some
private transaction.” Little can be gleaned from it other
than that the river or canal is shown in blue. Extensive
archives from the region date from the second century
to the earlier part of the first century B.c. Two earlier
examples of diagrams accompanying memorandums are
found among the papers concerned with the manage-
ment of the large estate of Apollonius, who was head
of the civil administration in the Faiyum under Ptolemy
II. One, recovered from a cartonnage case of a mummy
in the necropolis of Ghoran in the Faiyum, is dated 259
B.C. (fig. 7.12).%° It shows a schematic plan of a plot
intersected by canals and dikes. The orientation of the
diagram is given in both Greek (the language of the
memorandum) and demotic. The Greek text gives
the west as the top of the diagram. In order to read the
compass points as drafted by the demotic writer, how-
ever, the papyrus must be turned clockwise through 90
degrees so that south is at the top. The second diagram
is to be found on another papyrus from the extensive
archive of Zenon, who managed the estate on behalf of
Apollonius. It shows the course of a canal and the po-
sition of a palisade between the house of a certain Ar-
temidorus to the north and the temple of Poremanres to
the south (fig. 7.13).”” The palisade was designed to
protect pigs and other animals against flooding.

Such diagrams are very rare, though a large number
of private documents concerning the sale, lease, and
mortgage of land and buildings survive from Greco-
Roman Egypt. No sketch maps accompany public ca-
dastral surveys. Two surveys from the pharaonic period,
Papyrus Wilbour and Papyrus Reinhart, likewise lack
sketches. Similarly, no map accompanies a “town reg-
ister” of the west of Thebes between two named loca-
tions. This register, dating to the end of the Ramesside
period and preserved on the verso of a papyrus con-
cerned with the investigation of tomb robberies, is a list
of 182 houses ordered from north to south, in some
seven narrow columns of hieratic.”® Given the impor-
tance of the assessment of land for taxation, and of the
delimitation of boundaries in a country whose agricul-
tural land is subject to annual flooding, we might expect
that field maps would have existed.”” Their absence
might be explained as a matter of chance survival of
papyrus or as part of the general lack of administrative
documents before the Greco-Roman period. In light of
the little evidence of the use of maps for administrative
purposes, however, it is perhaps more likely that here,
as in other aspects of their culture, the ancient Egyptians

25. Cairo, Egyptian Museum, Pap. dem. Cairo 31163, Wilhelm
Spiegelberg, Die demotischen Denkmiiler, 2 vols. (Leipzig: W. Dru-
gulin, 1904-8), vol. 2, Die demotischen Papyrus, 261-63, pl. cv;
Greek text, Friedrich Preisigke, Sammelbuch griechischer Urkunden
aus Agypten (Strasburg: K. J. Triibner, 1915), vol. 1, no. 4474,
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FIG. 7.12. SCHEMATIC PLAN OF DIKES AND CANALS IN

THE FAIYUM. A papyrus document dated 259 B.c. from the

estate of Apollonius, head of Ptolemy II’s civil administration.

Size of the papyrus: 61 x 31 cm. Institut de Papyrologie de

lca; _Sltlz;rbonne, Paris (Papyrus Lille 1). Photograph by Samie
uilbert.

26. Paris, Institut Papyrologique, Papyrus Lille 1, most recently
edited with full commentary by P. W. Pestman, Greek and Demotic
Texts from the Zenon Archive, Papyrologica Lugduno-Batava 20 (Lei-
den: E. . Brill, 1980), 253-65 and pl. XXIX.

27. Campbell Cowan Edgar, Zenon Papyri in the University of
Michigan Collection, Michigan Papyri vol. 1 {(Ann Arbor: University
of Michigan Press, 1931), 162 (no. 84) and pl. VL

28. London, British Museum, Pap. BM 10068v; T. Eric Peet, The
Great Tomb-Robberies of the Twentieth Egyptian Dynasty (Oxford:
Clarendon Press, 1930), 83-87, 93 ff.

29, See note 16 above.
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showed no great predilection for change or development
once a certain level of achievement had been attained.
Their principles of drawing incorporated all that was
necessary for map drawing, and they possessed the
means and the bureaucracy for measuring, calculating,
and registering areas. Nevertheless, just as they were
reluctant to adopt a system of full alphabetic writing
long after such a system had been invented elsewhere,
what might seem to us a natural progression in repre-
sentation was not exploited further, given the circum-
stances of their agricultural life and economy. It was left
to others to develop the potential of mapmaking.

FIG. 7.13. PLAN OF CANAL AND PALISADE. Associated
with a memorandum to Zenon, Apollonius’s estate manager
(see fig. 7.12), this undated document was found at Philadel-
phia, Egypt.

Size of the papyrus: 25.5 X 22 cm. By permission of the
Department of Rare Books and Special Collections, University
of Michigan Library (P. Mich. Inv. 3110).
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Should more material, from a wider range of dates,
be discovered, we may well find that the achievement of
the ancient Egyptians in the sphere of cartography was
greater than the chance survival of our present material
suggests. Such is the preserving quality of parts of Egypt
that we may expect new documents relating to the civil
administration of the country to come to light. This
would certainly help in interpreting such major finds as
the Turin papyrus of the gold mines. A definitive edition
of both sections of this unique map is clearly a major
desideratum.
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8 - The Foundations of Theoretical Cartography in

Archaic and Classical Greece

PREPARED BY THE EDITORS FROM MATERIALS SUPPLIED
BY GERMAINE AUJAC

Greek civilization started in the Minoan-Mycenaean age
{2100-1100 B.c.) and arguably continued to the fall of
the empires of Byzantium and Trebizond in the fifteenth
century. Within this span of some three thousand years,
the main achievements in Greek cartography took place
from about the sixth century B.cC. to the culminating
work of Ptolemy in the second century A.D. This sem-
inal era can be conveniently divided into several peri-
ods around which the following chapters are shaped:
the archaic and classical period (to the fourth cen-
tury B.C.), the Hellenistic period (fourth and third
centuries B.C.), the early Greco-Roman period (second
century B.C. to the second century A.D.), and the age of
Ptolemy (second century A.D.)."

It has often been remarked that the Greek contribution
to cartography lay in the speculative and theoretical
realms rather than in the practical realm, and nowhere
is this truer than in the earliest period down to the end
of the classical era. Large-scale terrestrial mapping, in
particular, lacked a firm empirical tradition of survey
and firsthand observation. Even at the end of the period,
the geographical outlines of the known world or oikou-
mene were only sketchily delineated. Astronomical map-
ping, while clearly based on direct observation and de-
veloped for practical astrological and calendrical
purposes, relied more on abstract geometry than on the
systematic art of measuring.

Moreover, for the historian of cartography, the early
period poses particular problems as much through the
scanty nature of the evidence as through the difficulty
of its interpretation. No cartographic artifacts clearly
define a beginning to the period. The links, for example,
with the earlier Babylonian and Egyptian cartography
described in the preceding chapters can be only tenta-
tively established, and the extent to which the early
Greeks were influenced by such knowledge remains a
matter for conjecture. While there is some circumstantial
evidence for both the transmission and the reception of
important mathematical concepts relevant to carto-
graphy—and even for the descent of the basic design of
the world map—direct documentary proof for such con-
nections is lacking.?

Likewise, it is not always realized that the vast ma-
jority of our knowledge about Greek cartography in this
early period is known from second- or third-hand ac-
counts. We have no original texts of Anaximander, Py-
thagoras, or Eratosthenes—all pillars of the development
of Greek cartographic thought. In particular, there are
relatively few surviving artifacts in the form of graphic
representations that may be considered maps. Our carto-
graphic knowledge must therefore be gleaned largely
from literary descriptions, often couched in poetic lan-
guage and difficult to interpret. In addition, many other
ancient texts alluding to maps are further distorted by
being written centuries after the period they record; they
too must be viewed with caution because they are sim-
ilarly interpretative as well as descriptive.® Despite the
apparent continuity of some aspects of cartographic
thought and practice, we must extrapolate over large
gaps to arrive at our conclusions. In the account that
follows, therefore, a largely empirical approach is
adopted, so that the maximum amount of information
about the maps, collected under the names of individual

1. For general works on this period, see G. E. R. Lloyd, Early Greek
Science: Thales to Aristotle (New York: W. W. Norton, 1970); Ar-
mando Cortesdo, History of Portuguese Cartography, 2 vols. (Coim-
bra: Junta de Investigagdes do Ultramar-Lisboa, 1969-71), vol. 1,
chap. 2; Edward Herbert Bunbury, A History of Ancient Geography
among the Greeks and Romans from the Earliest Ages till the Fall of
the Roman Empire, 2d ed., 2 vols. (1883; republished with a new
introduction by W. H. Stahl, New York: Dover, 1959); J. Oliver
Thomson, History of Ancient Geography (Cambridge: Cambridge
University Press, 1948; reprinted New York: Biblo and Tannen, 1965);
H. F. Tozer, A History of Ancient Geography, 2d ed. {1897 reprinted
New York: Biblo and Tannen, 1964); D. R. Dicks, Early Greek As-
tronomy to Aristotle (Ithaca: Cornell University Press, 1970); Otto
Neugebauer, The Exact Sciences in Antiquity, 2d ed. (Providence:
Brown University Press, 1957); idem, A History of Ancient Mathe-
matical Astronomy (New York: Springer-Verlag, 1975); G. S. Kirk,
J. E. Raven, and M. Schofield, The Presocratic Philosopbers, 2d ed.
(Cambridge: Cambridge University Press, 1983); W. K. C. Guthrie,
A History of Greek Philosophy, 6 vols. (Cambridge: Cambridge Uni-
versity Press, 1962-81).

2. Otto Neugebauer, “Survival of Babylonian Methods in the Exact
Sciences of Antiquity and the Middle Ages,” Proceedings of the Amer-
ican Philosophical Society 107 (1963): 528-35.

3. Lloyd, Early Greek Science, 10 (note 1).
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authors, can be extracted in chronological order from
what are often the fragments of lost works.*

The earliest literary reference for cartography in early
Greece is difficult to interpret. Its context is the descrip-
tion of the shield of Achilles in the Hiad of Homer,
thought by modern scholars to have been written in the
eighth century B.c.” Since both Strabo (ca. 64/63 B.c.—
A.D. 21) and the Stoics claimed Homer was the founder
and father of a geographical science generally under-
stood as involving both maps and treatises, it is tempting
to start a history of Greek theoretical cartography with
Homer’s description of this mythical shield. If this inter-
pretation is valid, then it must also be accepted that
Homer was describing a cosmological map. Although
from the Hellenistic period onward the original meaning
of the term geography was a description of the earth,
gé, written or drawn (mapping and geographical de-
scriptions were thus inseparable in the Greek world), it
is equally clear that Greek mapmaking included not only
the representation of the earth on a plane or globe, but
also delineations of the whole universe. The shield in
Homer’s poem, made for Achilles by Hephaestus, god
of fire and metallurgy, was evidently such a map of the
universe as conceived by the early Greeks and articulated
by the poet.

Despite the literary form of the poem, it gives us a
clear picture of the various processes in the creation of
this great work with its manifestly cartographic sym-
bolism. We are told how Hephaestus forged a huge
shield laminated with five layers of metal and with a
three-layered metal rim. The five plates that made up
the shield consisted of a gold one in the middle, a tin
one on each side of this, and finally two of bronze. On
the front bronze plate we are told that he fashioned his
designs in a concentric pattern; a possible arrangement
is suggested in figure 8.1.° The scenes of the earth and
heavens in the center, two cities (one at peace and one
at war), agricultural activity and pastoral life, and “the
Ocean, that vast and mighty river’” around the edge of
the hard shield denote his intention of presenting a syn-
thesis of the inhabited world as an island surrounded
by water. Hephaestus depicted the universe in miniature
on Achilles’ shield, and Homer, in his poetry, only pro-
vides a commentary on this pictorial representation. As
with the Thera fresco (discussed below), which is
roughly contemporaneous with the subject of Homer’s
poem, the juxtaposition on the shield of scenes and ac-
tions that in reality could not occur at the same time
shows the artist’s desire to portray a syncretism of hu-
man activity.

In light of the archaeological discoveries of cultures
that certainly influenced Homer’s poetry, the content of
Achilles® shield seems less extraordinary.” Homer was
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FiG. 8.1. RECONSTRUCTION OF THE SHIELD OF
ACHILLES FROM HOMER’S ILIAD.

After Malcolm M. Willcock, A Companion to the Iliad (Chi-
cago: University of Chicago Press, 1976), 210.

4. For most of the fragments, see H. Diels and W. Krang, eds., Die
Fragmente der Vorsokratiker, 6th ed., 3 vols. (Berlin: Weidmann,
1951-52), and an English translation of the fragments from Diels and
Kranz in Kathleen Freeman, Ancilla to the Pre-Socratic Philosophers
(Cambridge: Harvard University Press, 1948).

5. P. R. Hardie, “Imago Mundi: Cosmological and Ideological As-
pects of the Shield of Achilles,” Journal of Hellenic Studies 105 (1985):
11-31; Germaine Aujac, “De quelques représentations de P'espace
géographique dans ’Antiquité,” Bulletin du Comité des Travaux His-
toriques et Scientifiques: Section de Géographie 84 (1979): 27-38,
esp. 27-28. The description of Achilles’ shield in the Iliad is found in
book 18, lines 480—610. For a modern translation and full commen-
tary, see Richmond Lattimore, ed. and trans., The Iliad of Homer
{Chicago: University of Chicago Press, 1951), 388-91, 411, and based
on this translation, Malcolm M. Willcock, A Companion to the Iliad
(Chicago: University of Chicago Press, 1976), 209-14.

6. The constellations are described thus: “He made the earth upon
it, and the sky, and the sea’s water, and the tireless sun, and the moon
waxing into her fullness, and on it all the constellations that festoon
the heavens, the Pleiades and the Hyades and the strength of Orion
and the Bear, whom men give also the name of the Wagon, who turns
aboutin a fixed place and looks at Orion and she alone is never plunged
in the wash of the Ocean [never falls below the horizon].” Homer
Iliad 18.483-89; translation by Lattimore, Iliad, p. 388 (note 5).

The description of the Ocean Sea and Okeanos, the god of those
waters, is as follows: “Not powerful Acheloios matches his strength
against Zeus, not the enormous strength of Ocean with his deep-
running waters, Ocean, from whom all rivers are and the entire sea
and all springs and all deep wells have their waters of him, yet even
Ocean is afraid of the lightning of great Zeus and the dangerous
thunderbolt when it breaks from the sky crashing.” Homer Iliad
21.194-99; translation by Lattimore, Iliad, p. 423 (note 5).

7. Round shields and vases with comparable ornamentation in con-
centric bands have been found from this period. See Willcock, Com-
panion, 209 (note §).
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writing at a time not much earlier than the first mani-
festations of what is considered the beginning of Greek
science. His poem may be interpreted as the poetic
expression of macrocosmic/microcosmic beliefs, held by
a society seeking to reconcile a general view of the uni-
verse with man’s activity within it. Hephaestus, the di-
vine smith, is chosen to give a complete image of the
cosmos—earth, sea, and sky together with scenes of hu-
man life. The main constellations—Orion, the Hyades,
the Pleiades, and the Great Bear—are described, sug-
gesting that a tradition had already developed of using
these groupings of stars to identify different parts of the
sky. The shield includes a representation of the sun and
moon shining simultaneously, again in an attempt to
integrate a general knowledge of the sky into one de-
piction. Even in this poetic form we can glimpse the use
of a map, almost as a heuristic device, to bring some
order into concept and observation and to codify the
early Greeks’ reflections on the nature and constitution
of their world.

At the same time, we should be clear that the map on
Achilles’ shield was not intended to communicate a lit-
eral view of geographical knowledge of the world as
known to the early Greeks. The scenes from rural and
urban life are arranged on the surface of the shield in
no apparent geographical order. They simply present a
generalized and metaphorical view of human activity
and of the profound interdependence of human beings
in spite of the variety and specialties of their pursuits.
This human unity is emphasized by the ocean encircling
the whole shield, rendering the world an island. Homer
depicts no maritime activity in his social microcosm: the
ocean seems to be no more than a geometric framework
for the knowable inhabited world, a framework W. A.
Heidel considers to be the essential feature of all maps
from ancient Greece.®

So detailed is Homer’s description that, though clearly
an imaginary map, Achilles’ shield represents a useful
glimpse of the early history of efforts to map the world.
Probably much of it is conventional, and much also is
fanciful. Indeed, it was the subject of ridicule by later
writers. Strabo summarized the view:

Some men, having believed in these stories themselves
and also in the wide learning of the poet, have ac-
tually turned the poetry of Homer to their use as a
basis of scientific investigations. . . . Other men,
however, have greeted all attempts of that sort with
such ferocity that they not only have cast out the poet
. . . from the whole field of scientific knowledge of
this kind, but also have supposed to be madmen all
who have taken in hand such a task as that.”

But the description no doubt reflects elements present
in real maps of the time, many of which were widely
used later on. Stars are named and grouped into con-
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stellations; the limits of the known world are fixed by
means of the ocean, real or imaginary, that encircles the
inhabited world; and there is an attempt to give pride
of place to human activity in this world scene.

In comparison with Homer’s poem, the earliest known
graphic representation of cartographic significance to
have survived from the Greek world is the Thera fresco,
fragments of which were discovered in 1971 in the
course of archaeological excavation in the House of the
Admiral at Akrotiri, Santorini, formerly Thera (plate
3).1% Rather than depicting the cosmos portrayed on
Achilles’ shield, it relates to a local area that has been
thought to be situated in northern Crete. It probably
dates from late Minoan times, the period of the occu-
pation of Thera, about 1500 B.c. The fresco has a pic-
turelike quality and can be reconstructed in detail from
the surviving fragments. While its dominant purpose was
no doubt decorative, it includes features that have been
interpreted as parts of a map, including a coastline, a
harbor, a seaside village, a mountain with cattle and
wild animals, and a winding river with plants and ani-
mals on its banks. Ships and fish are shown in the sea.
But besides these geographical features, episodes are also
included from what may be the historical past of that
society. There are processions of notables going up the
hillside, boats in attacking positions along the shore, and
battles being fought inland; and there is the departure
of the navy and its subsequent triumphal entry into its
home port amid general rejoicing. As in Egyptian nar-
rative drawings, events are depicted as occurring si-
multaneously that are in fact successive in time.

CIRCULAR MAPS AND THE F1LAT EARTH:
ANAXIMANDER AND His SUCCESSORS IN THE
SixtH CeNTURY B.C.

With the emergence of Greek science in the sixth century
B.C., the context for descriptions of the world changed.
It is of course difficult to say how far the greater fre-
quency of allusions to maps in Greek society by this time
is due to a fuller survival of literary texts as opposed to
real changes and technical advances in the theory and

8. William Arthur Heidel, The Frame of the Ancient Greek Maps
(New York: American Geographical Society, 1937).

9. Strabo Geography 3.4.4; see The Geography of Strabo, 8 vols.,
ed. and trans. Horace Leonard Jones, Loeb Classical Library (Cam-
bridge: Harvard University Press; London: William Heinemann,
1917-32).

10. Peter Warren, “The Miniature Fresco from the West House at
Akrotiri, Thera, and Its Aegean Setting,” Journal of Hellenic Studies
99 (1979): 115-29, and Lajos Stegena, “Minoische kartenihnliche
Fresken bei Acrotiri, Insel Thera (Santorini),” Kartographische Nach-
richten 34 (1984): 141-43. The fresco was first published by Spyridon
Marinatos, Excavations at Thera VI (1972 Season), Bibliotheké tés
en Athénais Archaiologikés Hetaireias 64 (Athens: Archailogiké He-
taireia, 1974).
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practice of mapmaking. Yet despite the fact that our
conclusions must still rest on literary sources (often at
several removes from the practices they describe) rather
than on map artifacts of the period, there are strong
grounds for believing that for the first time natural phi-

losophers were asking more systematic questions about
the world in general and trying to give naturalistic rather
than supernatural explanations for the phenomena they
observed. Thus it may be that the Milesian natural phi-
losophers were the first Greeks to attempt to map the
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earth and sky according to recognizable scientific prin-
ciples.

As viewed through the later Greek authors—who
tended to adopt a heroic rather than a contextual view
of the development of knowledge—much of the credit
for these innovations was given to Anaximander (ca.
610-546 B.C.), who had been a disciple of Thales at
Miletus, a city in Asia Minor (see figs. 8.2—8.4). Thales
(ca. 624-547 B.C.), one of the Seven Sages of Greece,
was considered by later commentators to be an excellent
astronomer.’! It was said he could predict eclipses and
calculate the length of the solar year and the lunar month
so as to fix the interval between solstices and equi-
noxes.'? According to one legend, Thales was so preoc-
cupied with the heavens that he ignored what was be-
neath his feet, and fell into a well while looking at the
stars. '

Anaximander, who was also known as a fine astron-
omer, was particularly interested in the technical aspect
of this science. He is alleged to have invented the gnomon
and introduced it into Sparta as part of a sundial.'* In
fact, as Herodotus suggests, he may only have borrowed
the idea for this instrument from the Babylonians.'’
Whether Anaximander taught that the earth was spher-
ical or cylindrical has also been a point of contention
among classical and modern authors—the indirect evi-
dence on his cosmology is contradictory.'® In any case,
according to Diogenes Laertius, the third-century A.p.
compiler from whom we derive much of our biograph-
ical information about ancient Greek philosophers, An-
aximander “was the first to draw the outline of land
and sea and also to have constructed a globe.””!” Simi-
larly, Agathemerus, the author of a third-century A.p.
geographical treatise and a source of many otherwise
lost works, claims that Anaximander was the first “to
venture to draw the inhabited world on a map [pi-
naki),”*® and Strabo calls him the author who “pub-
lished the first geographical map [geographikon pi-
nakal.”"® Tt is clear that Anaximander was the first
recorded of that long line of Greek craftsmen-philoso-
phers who tried to express concepts in graphic form.
The construction of spheres and the drawing of maps
were to become characteristic products of the mechan-
ical mind of the Greeks, and their regular occurrence
reveals perhaps a more practical side than has tradi-
tionally been presented.

It is not certain that Anaximander wrote a commen-
tary on his map or on the construction of his sphere.
Hecataeus (fl. 500 B.c.), historian, statesman, and native
of Miletus, is thought to be the author of the first Circuit
of the Earth (Periodos gés).*® It was divided into two
parts: one concerns Europe and the other Asia and Libya
(Africa). Hecataeus’s treatise is believed to have im-
proved greatly on Anaximander’s map; Agathemerus
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considered it excellent and even preferred it to the later
one of Hellanicus of Lesbos.?! Figure 8.5 is a recon-
struction of Hecataeus’s world view.

The materials used for these early maps were probably
substantial. The word pinax, as defined by later authors,
could mean a wooden panel used for writing inscriptions

11. The Seven Sages were statesmen, tyrants, and others who lived
between 620 and 550 B.c., each of whom was recognized for a wise
maxim. Thales is consistently included among the seven. See John
Warrington, Everyman’s Classical Dictionary (London: J. M. Dent;
New York: E. P. Dutton, 1961).

12. Since our evidence of Thales’ astronomy is indirect, it must be
regarded with caution. Neugebauer, Exact Sciences in Antiquity, 142
(note 1), argues that if Thales did predict the solar eclipse of 584 B.c.,
it was not done on a scientific basis, since the Babylonian theory on
which it was supposedly based did not exist in 600 B.c. Legends about
Thales are sometimes contradictory, emphasizing either his theoretical
or his practical abilities.

13. The story about the well is found in Plato Theaetetus 174A; see
James Longrigg, “Thales,” in Dictionary of Scientific Biography, 16
vols., ed. Charles Coulston Gillispie (New York: Charles Scribner’s
Sons, 1970-80), 13:297, especially n. 7.

14. Diogenes Laertius Lives of Famous Philosophers 2.1; see Vitae
philosophorum, ed. Herbert S. Long, 2 vols. {Oxford: Clarendon Press,
1964); or, for an English translation, Lives of Eminent Philosophers,
2 vols., trans. R. D. Hicks, Loeb Classical Library (Cambridge: Har-
vard University Press; London: William Heinemann, 1925-38).

15. Herodotus History 2.109; see The History of Herodotus, 2 vols.,
trans. George Rawlinson (London: J. M. Dent; New York: E. P. Dut-
ton, 1910). See also Herodotus Histoires, 10 vols., ed. P. E. Legrand
(Paris: Belles Lettres, 1932—39). The actual level of Anaximander’s
scientific knowledge was probably far less than the secondary and
tertiary sources suggest; see D. R. Dicks, “Solstices, Equinoxes, and
the Presocratics,” Journal of Hellenic Studies 86 {1966): 26—40.

16. Dicks, Early Greek Astronomy, 45—46 and n. 50 (note 1).

17. Diogenes Laertius Lives 2.1 (note 14). See also William Arthur
Heidel, “Anaximander’s Book: The Earliest Known Geographical
Treatise,” Proceedings of the American Academy of Arts and Sciences
56 (1921): 237-88.

18. Agathemerus Geographiae informatio 1.1, in Geographi Graeci
minores, ed. Karl Miiller, 2 vols. and tabulae (Paris: Firmin-Didot,
1855-56), 2:471-87, esp. 471, translation by O. A. W. Dilke; the
Greek words rendered here as “on a map” are év mivaxt. The two
most common words for a map, (gés) periodos and pinax, can have
other meaningg, respectively “circuit of the earth” and “painting.” As
a result, modern writers have tended to be somewhat cautious in their
assessment of Greek cartography, and a proportion of the material
presented here is not to be found in published accounts; yet it should
be seriously and scientifically considered.

19. yewypagikov mivaka. Strabo Geography 1.1.11 (note 9), trans-
lated by O. A. W. Dilke. See also Strabo, Géographie, ed. Francois
Lasserre, Germaine Aujac et al. (Paris: Belles Lettres, 1966—).

20. wepioBos yis. The title of Hecataeus’s work is sometimes given
simply as Periodos or Periegesis. Most of the extant fragments are
from Stephanus of Byzantium, and these are largely lists of place-
names. From the fragments in Strabo and Herodotus, however, it is
evident that the original work was more extensive. See D. R. Dicks,
“Hecataeus of Miletus,” in Dictionary of Scientific Biography, 6:212~
13 (note 13), and Tozer, History of Ancient Geography, 70-74 (note
1).

21. Agathemerus Geograpbiae informatio 1.1 (note 18). Hellanicus
(ca. 480400 B.C.), a contemporary of Herodotus, was more a his-
torian than a geographer.
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FIG. 8.5. RECONSTRUCTION OF THE WORLD ACCORD-
ING TO HECATAEUS.

After Edward Herbert Bunbury, A History of Ancient Geo-
graphy among the Greeks and Romans from the Earliest Ages
till the Fall of the Roman Empire, 2d ed., 2 vols. (1883; re-
published with a new introduction by W. H. Stahl, New York:
Dover, 1959), vol. 1, map facing p. 148.

or painting portraits, landscapes, or maps.*? Herodotus,
on the other hand, speaks of a bronze tablet (pinax) with
an engraving of the circuit (periodos) of the whole earth
with all the rivers and seas that Aristagoras of Miletus
took with him when he went to Greece about 500 B.cC.
in search of allies against the Persians.”® Herodotus’s
reference is important in showing that maps could be
engraved on portable bronze tablets, that general maps
of the inhabited world were frequently made in Ionia,
and that they were more informative than the simple
geometric plans such as the Babylonian clay tablet of
the same era. Aristagoras had in fact been able to show
on that map the regions to be crossed on the way from
Ionia to Persia, comprising Lydia, Phrygia, Cappadocia,
Cilicia stretching to the sea opposite Cyprus, Armenia,
Matiena, and Cissia with the town of Susa. All these
places were inscribed on the “circuit of the earth™ en-
graved on the tablet. The map Aristagoras carried was
probably originally derived from Anaximander’s map,
so much admired in antiquity. But we may presume that
it also drew on road measurements compiled by the
Persians for their imperial highways.**

We have almost no details of Anaximander’s map, but
it is traditionally accepted that ““ancient maps™ (which
are probably those from lonia) were circular, with
Greece in the middle and Delphi at the center.”* Herod-
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otus confirms the regularity of the form of these maps:
“For my part, I cannot but laugh when I see numbers
of persons drawing maps of the world without having
any reason to guide them; making, as they do, the ocean-
stream to run all round the earth, and the earth itself to
be an exact circle, as if described by a pair of compasses,
with Europe and Asia just of the same size.”?¢ It is sig-
nificant that Herodotus refers here to periodoi gés (cir-
cuits of the earth), probably similar to that of Hecataeus.
These works were supposed to be illustrated with dia-
grams or were accompanied by maps engraved on
bronze or painted on wood.*’

Aristotle ridiculed his contemporaries who, in their
“circuits of the earth,” drew the inhabited world as cir-
cular, which he said was illogical.?® In the first century
B.C. Geminus, the Stoic philosopher and pupil of Posi-
donius, complained of the artificiality of circular maps
still in use and warned against accepting relative dis-
tances in maps of this sort.”” His use of the word geo-
graphia in reference to maps illustrates the double mean-
ing of the word. Thus the simple circular maps continued
to be in use long after it was known that the inhabited
world was greater in length (west to east) than in breadth
(south to north).

THE IMPACT OF NEwW THEORIES ON
CARTOGRAPHY FROM THE SIXTH TO THE
FourtH CENTURY B.C.: PYTHAGORAS,
HeropOTUS, AND DEMOCRITUS

Although the tradition of world maps drawn as flat
disks, reflecting a theory that the earth was also a plane

22, wivakt, These wooden panels were used for public exhibitions,
inserted into the walls of monuments or in porticoes where they were
prominently displayed.

23. Herodotus History 5.49 (note 15). Here the word paraphrased
as “‘circuit,” periodos, literally means *a going round” and may there-
fore suggest a roughly circular shape for the map engraved on the
tablet,

24. The description of the Persian Royal Road is in Herodotus
History 5.52-54 (note 15). See also Robert James Forbes, Notes on
the History of Ancient Roads and Their Construction, Archaeologisch-
Historische Bijdragen 3 (Amsterdam: North-Holland, 1934), 70-84.

25. At Apollo’s oracle in Delphi there was an omphalos (navel), a
stone that symbolized the center of the world. The origin of the notion
of the centrality of Delphi (from Greek mythology) and a general
discussion of the omphalos at Delphi are found in Oxford Classical
Dictionary, 2d ed., s.v. “omphalos.” See Agathemerus Geographiae
informatio 1.2 (note 18).

26. Herodotus History 4.36 (note 15).

27. See note 22,

28. Aristotle Meteorologica 2.5.362b.13; see Meteorologica, trans.
H. D. P. Lee, Loeb Classical Library (Cambridge: Harvard University
Press; London: William Heinemann, 1952).

29. Geminus Introduction to Phenomena 16.4.5; see Introduction
aux phénoménes, ed. and trans. Germaine Aujac (Paris: Belles Lettres,
1975).
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surface, had been entrenched since the time of Homer,
the sources indicate that the concept of the heavens and
earth as spherical, eventually leading to cartographic
representation in the form of celestial and terrestrial
globes, came much later. It is very doubtful that the
theory of sphericity of the earth can be dated earlier than
Pythagoras, a native of Samos who moved to Croton in
southern Italy about 530 B.c. The statement by Diogenes
Laetius that Anaximander constructed a celestial sphere
is unsubstantiated.*®

The observation that fixed stars seemed to turn around
a fixed point (later to be identified as the celestial pole)
in regular procession led to the concept of a spherical
sky rotating on an axis whose extremities were the ce-
lestial poles.>! Recognition of the spherical nature of the
heavens in turn may have led to the supposition that the
earth too was a sphere. This concept appears to have
been first diffused and taught in the southern Italian
cities of Magna Graecia by the Pythagoreans; the first
description of a spherical earth has been attributed some-
times to Pythagoras himself (fl. $30 B.cC.) and sometimes
to Parmenides, a native of Elea (Velia) in southern Italy
(fl. ca. 480 B.C.). It was first proposed as a simple hy-
pothesis, not verified scientifically but justified theolog-
ically. In the eyes of the Pythagoreans, the geometric
perfection of the circle and the sphere was sufficient
reason for adopting these ideas. They imagined all parts
of the cosmos to be spheres (the stars, the sky in which
they were fixed, the terrestrial globe) and all the move-
ments in the sky to be circular (the rotation of fixed
stars, the combined circular motions for the movements
of the planets). These theories did not, however, have
an immediate or dramatic impact on cartography. Since
the representation of a sphere on a single plane is a circle,
it is probable that the hypothesis of a spherical earth
could reinforce, by an understandable misinterpretation
of the figure, the idea of a flat, circular inhabited world
and perpetuate this kind of representation.

The teachings of Pythagoras (who left no writings)
are known only from what was said by his disciples or
his successors, who tended to attribute to him all the
ideas of the later school. As for Parmenides, he was the
author of a philosophical poem, Concerning Nature, of
which only fragments remain. Posidonius, who four cen-
turies later described the process leading to the division
of the sky and the earth into five zones, considered Par-
menides the originator of this division also, and he saw
the division itself as the direct result of the hypothesis
of the spherical nature of the sky and the earth.*?

There are no documents to prove whether the Pytha-
goreans in general and Parmenides in particular, other
than producing simple geometric diagrams, put their
hypotheses into material representations in the form of
globes. But it must be remembered that the making of
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mechanical spheres or sphairopoiia flourished in the
third century B.C. in this general region, especially Sicily,
reinforced by the inventive genius of Archimedes, and
that this may represent the continuation of a longer
tradition.’”

It was not until the fifth century B.c. that the tradi-
tional Homeric disk-shaped view of the world was sys-
tematically challenged by Herodotus (ca. 489—425 B.C.).
A native of Halicarnassus (Bodrum) in Caria, but living
in Thurii in southern Italy after 444, Herodotus was a
friend of Pericles and Anaxagoras and had denounced,
as we have seen, the traditional circular maps he viewed
as so misleading. According to him, it had not been
proven that the inhabited world was surrounded by wa-
ter on all sides. It was clear to him that Africa was
surrounded by sea except on the side where it adjoined
Asia, because the Phoenicians sent by Necos (Necho),
king of Egypt 609-594 B.C., had been able to go around
it by boat in three years.>® Asia was inhabited only as
far as India, and farther to the east there was only a
desert about which nothing was known.*® Similarly for
Europe, no one knew “whether any sea girds it round
either on the north or on the east.”*® Thus Herodotus
refused, in the name of scientific caution, to make a
general map of the inhabited world when the outlines
were so uncertain. He attacked the theoretical cartog-
raphers who based their ideas on geometry alone and
seems to have urged a return to empirical cartography
founded on exploration and travel. Theory, in his view,
should give way to experience.

Another objection Herodotus made to the maps of his
day was the way they divided the inhabited world into
continents: “I am astonished that men should ever have
divided Libya, Asia, and Europe as they have, for they
are exceedingly unequal. Europe extends the entire
length of the other two, and for breadth will not even
(as I think) bear to be compared to them.””*” Herodotus
would thus have given the general map of the inhabited
world, had he been willing to draw it, a form similar to
the T-O maps of the late classical period and Middle

30. Kirk, Raven, and Schofield, Presocratic Philosophers, 104 (note
1).
31. The position of the celestial pole relative to the stars has changed
since that time because of the precession of the equinoxes. Our Pole
Star, at the end of the tail of the Little Bear, was twelve degrees distant
from the pole in Hipparchus’s time. See The Geographical Fragments
of Hipparchus, ed. D. R. Dicks (London: Athlone Press, 1960), 170.

32. Strabo Geography 2.2.1-2 (note 9).

33. Sphairopoiia means the making of a sphere; it was considered
a branch of mechanics that studied the rotation of the sphere. See
Hans Joachim Mette, Sphairopoiia: Untersuchungen zur Kosmologie
des Krates von Pergamon (Munich: Beck, 1936).

34. Herodotus History 4.42 {note 15).

35. Herodotus History 4.40 (note 15).

36. Herodotus History 4.45 (note 15).

37. Herodotus History 4.42 (note 15).
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Ages,* except that Europe (and not Asia), would have
taken up the transverse part, while Asia and Libya would
have been on each side of the vertical line.>® Yet despite
his awareness of the deficiencies of contemporary “geo-
metric”’ maps, whether originating in onia or elsewhere,
and perhaps because of his failure to express his ideas
in graphic form, Herodotus was never considered a geo-
grapher—still less a mapmaker—by his successors.

This was far from the case with his contemporary
Democritus (ca. 460 to ca. 370 B.C.), widely acknowl-
edged for his formulation of the concept that the in-
habited world was oblong and that the world map could
be better accommodated in an oval rather than a circular
frame. Born at Abdera in Thrace, Democritus was a great
traveler with an inquiring mind. A philosopher and
atomist like his master Leucippus, he studied with the
Babylonian magi, the Egyptian priests, and even the In-
dian gymnosophists, at least according to the tradition.*’
He was a prolific writer, but his Cosmology (considered
a work of physics), Uranography, Geography, and
Polography (these three considered mathematical works,
the last being perhaps a description of the pole) are all
now lost.

The observational work of Democritus is known from
the fragments of his calendar preserved in Geminus’s
Isagoge and Ptolemy’s Phaseis, which gave the dates of
the heliacal risings and settings of the chief constellations
(the Pleiades, Lyra, Eagle, and Orion) and weather prog-
nostications connected with these.*! The description and
drawing of these constellations was perhaps the main
subject of his Uranography. In geography and cartog-
raphy, however, Democritus can be assessed only
through the testimony of his successors rather than the
substance of his works. Strabo puts him immediately
after the lonians Anaximander and Hecataeus on his list
of those who had most served geography and mentions
him together with Eudoxus of Cnidus, Dicaearchus, and
Ephorus.* He considered all four the most distinguished
predecessors of Eratosthenes. It is likely that Democritus
provided a map, or at least a plan, showing the shape
he ascribed to the world in his Geography. As already
noted, it is probable that this was oblong, its length one
and a half times its breadth.*® This proportion was ac-
cepted 150 years later by Dicaearchus. Democritus can
thus claim a place in the history of cartography—as
among the geographers of the Greek world—on the basis
of this new idea of an oval rather than a circular in-
habited world, one that by the third century B.C. was to
be incorporated in the design of the world map.

While not directly concerned with geography or with
the description of Greek maps of the time, Plato (ca.
429-347 B.c.) alluded in his writings to matters broadly
associated with cartography in both the Phaedo and the
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Republic (both ca. 380 B.C.). In the Phaedo, Socrates is
made to comment on the shape of the earth:

Now there are many wondrous regions in the earth,
and the earth itself is of neither the nature nor the
size supposed by those who usually describe it, as
someone has convinced me. . . . I’ve been convinced
that if it is round and in the centre of the heaven, it
needs neither air nor any other such force to prevent
its falling, but the uniformity of the heaven in every
direction with itself is enough to support it, together
with the equilibrium of the earth itself.**

Whether the word wepudbepns (peripheres, translated as
“round”’) means circular or spherical has been the sub-
ject of a controversy not wholly understandable in view
of Plato’s obvious spherical analogy of the earth as a
ball in a later passage.®

He then reveals his view of the earth’s size: “And next,
that it is of vast size, and that we who dwell between
the Phasis River and the Pillars of Heracles inhabit only
a small part of it, living around the sea like ants or frogs
around a marsh, and that there are many others living
elsewhere in many such places.”**There then follows the
passage where he likens the earth to a leather ball made
up of twelve pentagonal pieces. This is an allusion to
the Pythagorean theory of the dodecahedron, considered
in classical times especially significant as the solid most
nearly approaching a sphere.*” In this, Plato also em-
phasizes the variety of colors of the earth when viewed
from above:

First of all the true earth, if one views it from above,
is said to look like those twelve-piece leather balls,

38. The T-O maps were circular maps (hence the O), divided geo-
metrically into three parts by two lines (hence the T). See Marcel
Destombes, ed., Mappemondes A.D. 1200-1500: Catalogue préparé
par la Commission des Cartes Anciennes de I'Union Géographique
Internationale (Amsterdam: N. Israel, 1964); see also below, pp. 296—
97 and 301.

39. As illustrated in a manuscript of Bede’s De natura rerum, Bay-
erische Staatsbibliothek, Munich (Clm. 210, fol. 132v), and in figures
18.38 and 18.55 below.

40. For a general review of the various traditions surrounding
Democritus, see G. B. Kerferd, “Democritus,” in Dictionary of Sci-
entific Biography, 4:30-35 (note 13).

41. Dicks, Early Greek Astronomy, 84-85 (note 1).

42. Strabo Geography 1.1.1 (note 9).

43. Agathemerus Geographiae informatio 1.2 (note 18).

44. Plato Phaedo 108e—109a; see the translation by David Gallop
(Oxford: Clarendon Press, 1975). Both the Phaedo and the Republic
date to Plato’s middle period when he was in close contact with the
Pythagorean Archytas, who was called by Horace the “measurer of
land and sea”; see Tozer, History of Ancient Geography, 169 {note 1).

45. On the controversy, see page 223 of the Gallop translation (note
44). For the reference to the earth as a ball, see below, note 48.

46. Plato Phaedo 109b (note 44).

47. Plato, Phaedo, ed. John Burnet (Oxford: Clarendon Press, 1911},
131 (110b6).
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variegated, a patchwork of colours, of which our
colours here are, as it were, samples that painters
use. There the whole earth is of such colours, in-
deed of colours far brighter still and purer than
these: one portion is purple, marvellous for its
beauty, another is golden, and all that is white is
whiter than chalk or snow; and the earth is com-
posed of the other colours likewise, indeed of col-
ours more numerous and beautiful than any we
have seen. Even its very hollows, full as they are
of water and air, give an appearance of colour,
gleaming among the variety of the other colours,
so that its general appearance is of one continuous
multi-coloured surface.*®

In the Republic, Plato briefly describes the skills of the
navigator. He was illustrating the need for government
to be in the hands of skilled “pilots” (philosophers). We
can perhaps interpret this as confirmation that the art
of navigation was fully understood by his readership:
“The true pilot must give his attention to the time of
the year, the seasons, the sky, the winds, the stars, and
all that pertains to his art if he is to be a true ruler of a
ship.”*” More directly cartographic in its allusion is Pla-
to’s description of a model of the universe within a pas-
sage known as the myth of Er. Er is depicted as a Pam-
phylian warrior who returned from the dead to describe
the afterlife. Plato believed in a geocentric universe with
the fixed stars on a sphere or band at the outside, and
the orbits of the sun, moon, and planets between the
earth and the stars. In his description of it, he used a
spindle (the Spindle of Necessity) and whorl to sym-
bolize, somewhat imperfectly, its workings.’® The rims
of the whorl—illustrated in figure 8.6—are intended to
represent, from the outside in, the fixed stars and the
orbits of Saturn, Jupiter, Mars, Mercury, Venus, the sun,
and the moon.

Despite the theoretical nature of much of Greek car-
tography in the fifth and fourth centuries B.c., and
though it was mainly the subject of debate among the
philosophers rather than the object of much practical
mapmaking, it does seem likely that the Greeks’ aware-
ness of the place of maps in their society grew in this
period. There are even a few fragments of evidence to
suggest that a knowledge of maps may have filtered into
the experience of ordinary citizens. Three examples
show the role maps or plans played in everyday life.
Most remarkable, perhaps, is that in a fifth-century com-
edy by Aristophanes, The Clouds, we encounter a stage
map that, just as surely as the many cartographic allu-
sions in Shakespeare, suggests that the audience was
familiar with the form and content of maps. Strepsiades,
an old farmer compelled by war to take up residence in
Athens, is intrigued with the paraphernalia of philoso-
phy and questions a student:
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STREPSIADES (pointing to a chart): “In the name
of heaven, what’s that?”

sTUDENT: That’s for astronomy.

STREPSIADES (pointing to surveying instru-
ments): And what are those?

sTUDENT: They’re for geometry.

STREPSIADES: Geometry? And what’s that good
for?

STUDENT: Surveying, of course.

STREPSIADES: Surveying what? Lots?

STUDENT: No, the whole world.

STREPSIADES: What a clever gadget! And as pa-

triotic as it is useful.
Nook

Shaft

T

The Fixed Stars

Saturn

Jupiter

Mars

F1G. 8.6. RECONSTRUCTION OF PLATO’S SPINDLE OF
NECESSITY. Plato used a spindle as an analogy for the uni-
verse, which he believed to be geocentric.

After Plato, The Republic of Plato, 2 vols., ed. James Adam
(Cambridge: Cambridge University Press, 1902), book 10, figs.
iii and iv.

48. Plato Phaedo 110b—d (note 44).

49. Plato Republic 6.4; see Plato’s Republic, 2 vols., trans. Paul
Shorey, Loeb Classical Library {Cambridge: Harvard University Press;
London: William Heinemann, 1935-37).

50. Plato Republic 10.14 (note 49). H. D. P. Lee’s translation, The
Republic (London: Penguin Books, 1955), has a description and dia-
gram of the “Spindle of Necessity” on pages 402—5. The diagram is
taken from The Republic of Plato, ed. James Adam, 2 vols. (Cam-
bridge: Cambridge University Press, 1902), book 10, figs. iii and iv.
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STUDENT (pointing to a map): Now then, over
here we have a map of the entire world. You see
there? That’s Athens.

STREPSIADES: That, Athens? Don’t be ridicu-
lous. Why, I can’t see even a single lawcourt in
session.

STUDENT: Nonetheless, it’s quite true. It really
is Athens.

STREPSIADES: Then where are my neighbors of
Kikynna?

STUDENT: Here they are. And you see this island
squeezed along the coast? That’s Euboia.

STREPSIADES: | know that place well enough.
Perikles squeezed it dry. But where’s Sparta?

STUDENT: Sparta? Right over here.

STREPSIADES: That’s MUCH TOO cLOSE! You’d
be well advised to move it further away.

STUDENT: But that’s utterly impossible.

STREPSIADES: You'll be sorry you didn’t, by
god‘SI

The passage demonstrates that large-scale cadastral
maps and maps of the world were known to an audience
of fifth-century Athens, and that the power of the map
as a metaphor was realized (Strepsiades thinks he can
lessen the threat from Sparta by moving it farther away
on the map). The map is thus employed to focus atten-
tion on the geography of contemporary issues, and it
has also become a vehicle for social criticism of that
particular society.

A briefer allusion—this time to the value of maps as
propaganda—is found in Plutarch’s life of Nicias, in
which Alcibiades, the notorious Greek statesman and
general of the fifth century, is seeking to persuade the
Athenians to undertake an expedition against Sicily:

Before the assembly had met at all, Alcibiades had
already corrupted the multitude and got them into
his power by means of his sanguine promises, so that
the youth in their training-schools and the old men
in their work-shops and lounging-places would sit in
clusters drawing maps of Sicily, charts of the sea
about it, and plans of the harbours and districts of
the island which look towards Libya.*

A story in Aelian of Socrates and his rich pupil Al-
cibiades shows that any Athenian could consult a world
map. Seeing Alcibiades blinded by wealth and boasting
of his big estates, Socrates took him to a place in the
city (Athens) where a world map [pinakion, diminutive
of pinax] was set up. He told Alcibiades to look for
Attica; and when he had found it, he told him to look
carefully at his own fields. Alcibiades replied: “But they
are not drawn in anywhere.” Socrates: “Why then, you
are boajs;ting of fields which are not even a part of the
earth.”

Other roles were defined in less ambitious terms. At
Thorikos, Attica, on the edge of the horizontal rock face
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immediately above the adit to mine 3, is what seems to
be a small incised plan of the mine (fig. 8.7).°* The latter
was explored to a distance of 120 meters in 1982 by
members of the Belgian Archaeological Mission, and the
part explored is said to correspond to the diagram. It
may date to the fourth century B.c. While this isolated
example is hardly impressive, this and the other glimpses
of the practical uses of maps perhaps indicate that some
caution should be exercised when defining Greek car-
tography as a largely theoretical pursuit.

. ™ ﬁ
FIG. 8.7. MINE DIAGRAM FROM THORIKOS, ATTICA.
Perhaps dating to the fourth century B.C., this seems to be a
plan of the mine in front of which it was found incised in the
rock.

Length of the original: 35 cm. By permission of the Mission
Archéologique Belge en Gréce, Ghent.

Another indication of the Greek bent in practical
drawing is afforded by the discovery of detailed archi-
tectural plans for parts of Greek buildings. It was
thought until recently that no such plans had survived,*
but a considerable set of incised drawings from the tem-
ple of Apollo at Didyma, south of Miletus, has recently

51. Aristophanes The Clouds 200-217; see The Clouds, by Aris-
tophanes, trans. William Arrowsmith (New York: New American Li-
brary, 1962), 30-32.

52. Plutarch Nicias 7.1-2 and Alcibiades 17.2-3, both in Plutarch’s
Lives, 11 vols., trans. Bernadotte Perrin, Loeb Classical Library, (Cam-
bridge: Harvard University Press; London: William Heinemann,
1914-26).

53. Claudius Aelianus (Aelian) Varia historia 3.28, translated by
0. A. W. Dilke; see the edition edited by Mervin R. Dilts (Leipzig:
Teubner, 1974); cf. Christian Jacob, “Lectures antiques de la carte,”
Etudes frangaises 21, no. 2 (1985): 2146, esp. 42—44.

54. H. F. Mussche, Thorikos: Eine Fiihrung durch die Ausgrabungen
{Ghent and Nuremberg: Comité des Fouilles Belges en Gréce, 1978),
44 and 48, fig. 53. We may compare another, undated inscription the
first words of which may be translated “Boundary of house and shop™
and that ends thus: rA, in H. W. Catling, *“Archaeology in Greece,
1979-80,” Archaeological Reports 197980, no. 26 (1980): 12, col.
.0

55. J. J. Coulton, Ancient Greek Architects at Work: Problems of
Structure and Design (Ithaca: Cornell University Press, 1977), 53.
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been analyzed.’® This very large temple, planned after
334 B.C., had much work carried out on it about 250
B.C., but it was never completed. The incisions concerned
were in fact known earlier but were dismissed by guides
as builders’ doodles.*” Perhaps they were ignored for so
long because, though one can easily see late Christian
incisions on the stylobate, the earlier drawings are in a
dark passage near a tunnel.

They include straight lines up to 10 meters long and
circles up to 4.5 meters in diameter, originally filled with
red chalk. The incisions, mostly full size, represent mea-
surements of the temple and its naiskos (interior min-
iature temple) or their parts. A comparison between the
plan of a column base and the actual base shows that
the correspondence was very exact, that at two points
the drawing was corrected, and that the fluting was not
inserted on the plan, evidently because it was carved in
situ.*® The full-scale plans for large architectural mem-
bers were incised horizontally, not vertically, since only
the former gave sufficient length on a suitable flat sur-
face. But in one case we find a column, about 18 meters
high, drawn upright but with an unusual type of scale.
Half the width only is shown, but at full scale, while
the height is at Vie size, or one digit (finger’s breadth;
Greek daktylos, 1.85 centimeters) to one Greek foot
(29.6 centimeters). Each foot of height was represented
by parallel lines one digit apart. The object was to show
a regular Greek feature, entasis or gradual curve on the
column, whose diameter is indicated by the end of the
line at each foot of height. In this case, to draw the
curve, first a straight line was incised between the top
and the bottom of the column shaft on the plan, then
an arc of a circle was drawn with this line as chord and
with a radius thought to be about 3.2 meters.’” To the
left of this diagram is a semicircle showing a half-section
of a column, and overlapping both of these is the top
quarter of a column drawn horizontally with the entasis
shown. On other drawings the only major discrepancy
discovered is between the plan of the naiskos and its
actual dimensions. As to the drawing of the foundations,
thin lines were found to have been engraved on the
surface of successive layers of them. Although such lines
do not reveal great mathematical skill, unlike the others,
nevertheless they constitute a closer parallel with car-
tographic plans than do architectural elevations.

Similar incisions, though far fewer, have been found
at two other Greek buildings in Asia Minor—the temple
of Athena at Priene and the temple of Artemis at Sardis.
They imply a far more systematic concern with scaled
drawings in classical Greece than had hitherto been sup-
posed.
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THEORY INTO PrAcCTICE: NEw CELESTIAL
GLOBES AND MAPS IN THE FOURTH
CenTURY B.C.

The ideas that had been expressed in largely theoretical
terms in the fifth century B.C. began to be modified em-
pirically in the fourth century. Significant advances were
made both in celestial mapping—especially in the con-
struction of celestial globes—and to a lesser extent in
the terrestrial mapping of the inhabited world. Once
again, however, the original sources reflect a bias toward
the scientific achievements of individuals (which has,
moreover, been perpetuated by many modern commen-
tators on the cartographic significance of the texts).*® In
the present state of our knowledge, therefore, the car-
tographic history of this period still has to be understood
in terms of these individuals and their works rather than
of the wider social and intellectual milieu in which their
ideas were rooted.

Eudoxus of Cnidus (ca. 408-355 B.c.),’! whom
Strabo placed in his long line of philosophers from Ho-
mer to Posidonius,®? apparently initiated great progress
in the mapping of both sky and earth. There is some
controversy about the sources of Eudoxus’s inspiration.
He attended lectures of Plato—although apparently not
his school—and is said to have spent more than a year
in Egypt, some of it studying with the priests at Helio-
polis.®* In any event, Eudoxus of Cnidus is famous for
his theory of geocentric and homocentric spheres
(twenty-six concentric spheres centered on the earth),
which was designed to explain the motion of the planets.
His greatest cartographic achievement, however, was
that he was the first to draw the stars on a globe rep-
resenting the sky seen from the outside looking in, rather

56. Lothar Haselberger, “The Construction Plans for the Temple
of Apollo at Didyma,” Scientific American, December 1985, 126-32;
idem, “Werkzeichnungen am jiingeren Didymeion,” Mitteilungen des
Deutschen Archédologischen Instituts, Abteilung Istanbul 30 (1980):
191-215.

57. Information from Mrs. J. Lidbrooke of the Geographical Mag-
azine.

58. Haselberger, “Temple of Apollo,” 128B (note 56).

59. Haselberger, “Temple of Apollo,” 131 (note 56), gives 3.2 me-
ters, but this may be an underestimate. The curve is not, as often,
parabolic; but care is evidently taken, by substituting a straight line
for part of the arc, that the diameter at no point exceeds the diameter
at the base.

60. For example, Cortesio, History of Portuguese Cartography,
1:74-76 (note 1).

61. Some scholars prefer ca. 400347 B.c. For example, G. L. Hux-
ley, “Eudoxus of Cnidus,” in Dictionary of Scientific Biography,
4:465-67, esp. 465 (note 13).

62. Strabo Geography 1.1.1 (note 9).

63. Huxley, “Eudoxus,” 466 {note 61). But see Heidel, Frame of
Maps, 100~101 (note 8), and Dicks, Geographical Fragments, 13 (note
31), for words of caution on the classical attribution of knowledge to
the Egyptian priests.
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than as seen by an observer on the earth, together with
the positions of the main celestial circles: the equator,
the tropics, the arctic (ever-visible) circles, the ecliptic
and zodiac, and the colures (fig. 8.8).°* See also appen-
dix 8.1.

Equinoctial point

Soistitial  point

~—___Never-visible circle

FIG. 8.8. THE CELESTIAL CIRCLES. The arctic circle is con-
structed for an observer’s location at 37°N (see also fig. 10.6).

Eudoxus wrote two works, Phaenomena and The Mir-
ror, to accompany his celestial globe and to help in its
interpretation, but both are lost. Fortunately a verse
rendering of the Phaenomena has survived. It was writ-
ten by the poet Aratus of Soli (ca. 315-240/239 B.C.) at
the request of the Macedonian king Antigonus Gonatas
(ca. 320-239 B.C.), a keen patron at his court of scholars,
poets, and historians.®® Aratus undertook this during his
stay at Pella, adding to the text of Eudoxus a short
prelude in honor of Zeus that has a strong flavor of
Stoicism. That the poem accurately reflects the original
text is decisively proved in the Commentary by Hip-
parchus.®¢

From Aratus’s description of the constellation Draco
(the Dragon), it appears that the observer is situated at
about 37°N. The southernmost star, y Draconis, the
head of the Dragon, is seen to touch the horizon as the
constellation appears to revolve around the heavens.®”
Since the declination of this star at that time was +53°,
the angular distance of this star from the pole—37°—is
equal to the latitude of the observer, in this case 37°N,
the latitude of Athens according to Hipparchus (fig. 8.9).

In his versification of Eudoxus’s Phaenomena, Aratus
not only describes the geometry of the heavens with
respect to the visible constellations but also compares
the celestial circles to belts that could be linked together
on a physical model.®® Aratus presents the human figures
and animals of the constellations in action and in motion
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‘Y Draconis North celestial pole

ar®

37

FIG. 8.9. RECONSTRUCTION OF LATITUDE OF OB-
SERVER. The latitude of intended users of Eudoxus’s globe
is based on the observation of y Draconis as it touches the
horizon of the observer.

64. Aratus, Phaenomena in Callimachus: Hymns and Epigrams;
Lycophron; Aratus, trans. A. W. Mair and G. R. Mair, Loeb Classical
Library (Cambridge: Harvard University Press; London: William
Heinemann, 1955), 185-299. See also Aratus, Phaenomena, ed. Jean
Martin, Biblioteca di Studi Superiori: Filologia Greca 25 (Florence:
Nuova Italia, 1956).

65. See G. R. Mair’s introduction to his translation of Aratus’s
Phaenomena in Callimachus: Hymns and Epigrams; Lycopbron; Ar-
atus, 185-89 (note 64).

66. Hipparchus (ca. 190—post 126 B.C.) wrote a commentary on
Eudoxus’s and Aratus’s Phaenomena; see In Arati et Eudoxi Phae-
nomena commentariorum libri tres, ed. C. Manitius (Leipzig: Teubner,
1894).

67. Aratus, Phaenomena, Mair edition, 211 (note 64). For the de-
clination of y Draconis see U. Baehr, Tafeln zur Bebandlung chron-
ologischer Probleme, Veroffentlichungen des Astronomischen Rechen-
Instituts zu Heidelberg no. 3 (Karlsruhe: G. Braun, 1955), 58. For
Hipparchus’s commentary, see I Arati et Eudoxi Phaenomena 1.3.12
(note 66), and Dicks, Geographical Fragments, 134 (note 31).

68. Aratus, Phaenomena, Mair edition, 249 (note 64). A general
discussion of celestial globes in antiquity appears in Edward Luther
Stevenson, Terrestrial and Celestial Globes: Their History and Con-
struction, Including a Consideration of Their Value as Aids in the
Study of Geography and Astronomy, 2 vols., Publications of the His-
panic Society of America, no. 86 (New Haven: Yale University Press,
1921; reprinted New York and London: Johnson Reprint Corpora-
tion, 1971), 1:14-25. Stevenson’s book is based largely on Matteo
Fiorini, “Le sfere cosmografiche e specialmente le sfere terrestri,” Bol-
lettino della Societa Geografica Italiana 30 (1893): 862-88, 31 (1894):
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like living creatures, and their positions on the globe—
and indeed their detailed outlines—are not pure fantasy:
they provide a means of identifying the stars and per-
sonifying the sky.®” A close knowledge of the constel-
lations lies behind the poetic language of Aratus. The
detailed description of the Dragon, for example,
suggests that the stars had been precisely observed in the
sky; the constellations are set in relation to one another,
and their alignments are clearly explained.”” We must
conclude that the celestial globe of Eudoxus, accom-
panied by the treatise that described it, was an authentic
instrument. It probably helped to conventionalize the
figures of the constellations, which have been only
slightly modified since Eudoxus’s time, and it also gave
the Greeks a taste for a mechanical interpretation of the
universe.

Although Eudoxus’s globe no longer exists, our un-
derstanding of its contribution to the development of
celestial cartography, as transmitted to later cultures by
the poem of Aratus, is enhanced through what is almost
certainly a direct descendant. This is the celestial globe
resting on the shoulders of a sculptured figure preserved
in Naples, known as the Farnese Atlas (figs. 8.10 and
8.11). Although the actual statue dates from the late
second century A.D., the style of execution of both the
statue and the constellations shows that it is a copy of
a Hellenistic original. Forty-three constellations are
shown in the form of bas-relief figures (humans, animals,
and objects) derived from the Aratus poem; their icon-
ography has not substantially changed since. No indi-
vidual stars are indicated. The southern sky—invisible
from the Mediterranean world—is hidden by the sup-
porting Atlas. At the same time, a cavity in the globe
has obliterated the most northerly constellations. The
globe was designed to be viewed from the exterior, so
that the figures all face in toward the center. As in the
Aratus poem, there is also a series of circles: the equator,
the two arctic (ever-visible and never-visible) circles, and
the two colures. Three oblique parallel circles represent
the ecliptic and the zodiac, equally divided into twelve
dodecatemories or signs. The intended positions of the
arctic circles on this globe, and hence the inferred lati-
tude at which the globe was designed to be used, have
been the subject of controversy. The positions of the
circles have been precisely measured, but at issue are the
intended precision of a statue of this type, the positions
of the certain stars (especially Draconis and Canopus)
relative to the arctic circles, and the location of con-
stellations in the zodiac relative to the solstitial and
equinoctial points. A critical review of existing studies
of the globe, together with its detailed reproduction and
careft;llanalysis, is urgently needed to resolve these ques-
tions.
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FIG. 8.10. THE FARNESE ATLAS. Originally belonging to
the Farnese family, this is the best surviving example of a genre
of statues depicting the mythical figure.

Height of the original: 1.9 m. By permission of the Museo
Archeologico Nazionale, Naples.

121-32,271-81, 331-49, 415-35, and Fiorini’s Sfere terrestri e celesti
di autore italiano oppure fatte o conservate in Italia (Rome: Societa
Geografica Italiana, 1899). A detailed analysis of Aratus’s Phaeno-
mena is given in Manfred Erren, Die Phainomena des Aratos von
Soloi: Untersuchungen zum Sach- und Sinnverstindnis (Wiesbaden:
Franz Steiner, 1967), 159-200.

69. Dicks, Early Greek Astronomy, 158 ff. (note 1).

70. Aratus, Phaenomena, Mair edition, 211 (note 64).

71. Costanza Gialanella and Vladimiro Valerio, “Atlas Farnése,”
in Cartes et figures de la terre, exhibition catalog (Paris: Centre Georges
Pompidou, 1980), 84, cite several measurements based on an unpub-
lished photogrammetric study by Valcrio, as follows: The tropics are
marked at 25°30" on either side of the equator, the band of the zodiac
is 13°30" wide, and the arctic circles are 58° distant from the equator,
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FIG. 8.11. DETAIL OF THE FARNESE ATLAS. The globe is
probably an imitation of Eudoxus’s globe and could have been
used as an illustration of Aratus’s poem.

Diameter of the globe: ca. 64 cm. By permission of the Museo
Archeologico Nazionale, Naples.

It is possible that the globe carried by the Farnese
Atlas was consciously sculpted as an illustration of Ar-
atus’s poem. The cartographic concepts developed by
Eudoxus certainly appear to have had wide influence in
the classical world: the globe was frequently copied, as
was the poem itself, which was translated several times
into Latin verse.”” Both poem and sculpture must have
helped to codify the iconography of the various con-
stellations; the legends explaining their presence in the
sky served as a mnemonic device, as did the solid graphic
representation of the globe.

Eudoxus also wrote a Circuit of the Earth (Periodos
gés), now lost except for small fragments.”” He was
considered an authority, according to Strabo, in figures
(oxmparov) and in climata (KApaTww; latitudes);”” this
praise of his mathematical training and his astronomical
skill was no doubt fully justified. The clue to his carto-
graphic contribution lies in the word rendered as “fig-
ures,” which suggests that his text was accompanied by
outline maps of a geometric nature. As a result of these
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deliberations, and by modifying the estimate of Demo-
critus, Eudoxus was led to consider the length of the
inhabited world to be double its breadth.” It is perhaps
a measure of his influence that this proportion was
adopted in most of the maps in the ancient world that
succeeded him.”®

That a new cartographic image of the inhabited world
was being adopted in some quarters by the fourth cen-
tury B.C. is also suggested by the evidence we have for
the map of the historian Ephorus (ca. 405-330 B.c.).
His only known contribution is the compilation of a
map to illustrate a theoretical geography of the world’s
peoples, but though he was a contemporary of Eudoxus,
the exact nature of his map’s construction and content
remains partly conjectural. Ephorus was born in Cyme
in the Aeolis, and he became a disciple of Isocrates (436—
338 B.c.) and an accomplished writer. It is clear that he
discussed many geographical questions in his History in
thirty books, but these are now lost. Once again our
knowledge of his cartographic ideas is filtered through
the texts of later writers, in this case Strabo (ca. 64/63
B.C. to A.D. 21 or later) and, much later, in the writings
of Cosmas Indicopleustes, a Nestorian Christian author
of the sixth century A.n.””

indicating to them that the globe was designed for an observer at 32°N
(the latitude of Alexandria). Other scholars believe that the tropics
are intended to be 24° and the arctic circles 54°, from the equator,
pointing out that the star Canopus—at the tip of the rudder (steering
oar) of the ship Argo—just touches the never-visible circle. This would
suggest that the globe was intended for an observer at 36°. For a
summary of earlier views of the globe, see Fiorini, Sfere terrestri e
celesti, 9-25 (note 68).

72. The poem was translated by Cicero, Germanicus, and Avienius:
Cicero, Les Aratea, ed. and trans. Victor Buescu (Bucharest, 1941;
reprinted Hildesheim: Georg Olms, 1966), and Aratea: Fragments
poétiques, ed. and trans. Jean Soubiran (Paris: Belles Lettres, 1972);
Germanicus, Les Phénoménes d’Aratos, ed. André Le Boeffle (Paris:
Belles Lettres, 1975); The Aratus Ascribed to Germanicus Caesar, ed.
D. B. Gain (London: Athlone Press, 1976); and Avienius, Les Phén-
omeénes d’Aratos, ed. and trans. Jean Soubiran (Paris: Belles Lettres,
1981.

73. Eudoxus Die Fragmente, ed. F. Lasserre (Berlin: Walter de Gruy-
ter, 1966).

74. Strabo Geography 9.1.2 (note 9).

75. Agathemerus Geographiae informatio 1.2 (note 18).

76. This is shown by Geminus, writing in the first century B.C.:
“The length of the inhabited world is just about twice its breadth;
those who compose geographies according to scale make their draw-
ings on oblong tablets™; translation by O. A. W. Dilke from Geminus
Introduction, 16.3—4 (note 29).

77. Wanda Wolska, La topographie chrétienne de Cosmas Indi-
copleustés: Théolagie et science au VI° siécle, Bibliothéque Byzantine,
Etudes 3 (Paris: Presses Universitaires de France, 1962), and Cosmas
Indicopleustes Topographie chrétienne, ed. Wanda Wolska-Conus in
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FIG. 8.12. COSMAS’S SCHEMATIC REPRESENTATION OF
THE EARTH. An eighth/ninth-century version of a map drawn
by Cosmas Indicopleustes (sixth century A.D.) according to the
principles explained by Ephorus (ca. 405-330 B.C.).

It is thus from Strabo’s Geography that we begin to
glimpse the possible map of the world developed by
Ephorus. In book 4 of Ephorus’s History, the part deal-
ing with Europe, says Strabo, we find the opinions of
the ancients concerning Ethiopia: “Ephorus, too, dis-
closes the ancient belief in regard to Ethiopia, for in his
treatise On Europe he says that if we divide the regions
of the heavens and of the earth into four parts, the
Indians will occupy that part from which Apeliotes
blows, the Ethiopians the part from which Notus blows,
the Celts the part on the west, and the Scythians the part
from which the north wind blows.””® Ephorus had ap-
parently added that Ethiopia and Scythia were the largest
areas, because the Ethiopians seemed to extend from the
winter rising to the winter setting, and the Scythians
occupied the area from the summer rising to the summer
setting.”’

Cosmas Indicopleustes also quoted the passage of
Ephorus from book 4 in full, adding a very interesting
detail: Ephorus had stated his opinion “with the help of
the enclosed drawings.”®" Indeed, the manuscript of
Cosmas is illustrated by a rectangle showing the earth
according to the principle explained above (fig. 8.12):
the south is in the top part of the length of the rectangle,
showing the Ethiopians; the north is in the lower part
of its length, showing the Scythians; to the right on its
breadth are Zephyrus and the Celts; and to the left are
Apeliotes and the Indians. In this map it is clear that the
center of such a rectangle—with the positions of summer
and winter sunrise and sunset at its corners—must be
Greece or the Aegean.

In summary, then, Ephorus included peoples peri-
pheral to the known world in his theoretical geography.

Cartography in Ancient Europe and the Mediterranean

Photograph from the Biblioteca Apostolica Vaticana, Rome
(Vat. Gr. 699, fol. 19r).

Their distance from the Aegean, or the climate in which
they were thought to live, had rendered them mysterious
and almost mythical. The map supplied by Ephorus, as
reconstructed by Cosmas (although we cannot be quite
sure how faithfully), similarly portrays the remote parts
of the inhabited world. It is little more than a geometric
sketch revealing a general ignorance of these regions.
And it also brings home to us to what extent the Medi-
terranean basin had long remained the best-known part
of the inhabited world and the most exactly drawn:
distant lands were only vaguely delineated and were
inserted into world maps by guesswork.

The culmination of the classical Greek period—at
least in terms of a contemporary synthesis of cartogra-
phy—is seen in the works of Aristotle (384—322 B.cC.),
teacher of Alexander the Great and founder of the Peri-
patetic School. Although Aristotle is rarely considered
a geographer or a cartographic thinker, he had very de-
finite ideas about the shape of the earth and the outline
of the inhabited world. His teaching was ultimately sig-
nificant for the development of cartography insofar as
it not only rationalized the arguments for the sphericity
of the earth, but also certainly encouraged the enlarge-
ment of the knowledge of the oikoumene, particularly

Sources Chrétiennes, nos. 141 (1968), 159 (1970), and 197 (1973).
See also pp. 261-63.

78. Strabo Geography 1.2.28 (note 9).

79. With mainland Greece or Rhodes as the traditional place of
observation, the equinoctial rising and setting of the sun are due east
and due west; its summer rising is ENE; its summer serting, WNW;
its winter rising ESE; its winter setting, WSW.

80. Cosmas Topographie chrétienne 2.80 (note 77), translaton by
0. A. W. Dilke.
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through the Asian journeys and conquests of Alexander
the Great.

Aristotle had no doubt at all that the earth was spher-
ical.*! He proved it by observations that we might make
today: the shadow of the earth on the moon in eclipses
of the moon is invariably circular, and one sees the ce-
lestial pole rising more and more above the horizon as
one goes from south to north. Overarching is the idea
that it is in the nature of earth and water to move to
the center of the universe, since they are the heavy ele-
ments (as opposed to air and fire, which are light). He
thus saw the natural shape of the earth as spherical.®?

He also described the system of five zones on the earth
that had earlier been introduced by Parmenides,®* com-
paring each inhabitable zone on the sphere to a drum
and ridiculing his contemporaries who held the earth to
be circular: “For there are two habitable sectors of the
earth’s surface, one, in which we live, towards the upper
pole, the other towards the other, that is the south pole.
These sectors are drum-shaped—for lines running from
the center of the earth cut out this shaped figure on the
surface”®® (fig. 8.13). He goes on to say: “The way in
which present maps of the world are drawn is therefore
absurd. For they represent the inhabited earth as cir-
cular, which is impossible both on factual and theoretical
grounds.”®’ He believed this view was theoretically im-
possible because of the geometry of the sphere and em-
pirically impossible because of the proportions between
the length of the inhabited world (from the Straits of
Gibraltar, or Pillars of Hercules, to India) and its breadth
(from Ethiopia to the Sea of Azov, ancient Palus Maeo-
tis), which were more than 5:3. The breadth of the in-
habited world, he believed, could not be extended by
exploration because of climatic conditions, excessive
heat or cold, while between India and the Straits of
Gibraltar “it is the ocean which severs the habitable land
and prevents it from forming a continuous belt around
the globe.”®

In the next chapter of the Meteorologica, which also
helps us to understand in summary form some of the
principles underlying the construction of the maps of
that age, Aristotle uses a diagram (fig. 8.14) to show the
relative positions of the winds: “The treatment of their
position must be followed with the help of a diagram.
For the sake of clarity, we have drawn the circle of the
horizon; that is why our figure is round. And it must be
supposed to represent the section of the earth’s surface
in which we live; for the other section could be divided
in a similar way.”®” The circle represents the northern
temperate zone; the circular horizon has a center where
the observer stands, probably in Greece or the Aegean,
as in the case of Ephorus’s rectangular map. On its cir-
cumference are marked the points of the compass as he
envisaged them: the equinoctial rising and setting (east
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FIG. 8.13. ARISTOTLE’S CONCEPT OF THE POSITION
AND SHAPE OF THE INHABITED WORLD. Reconstruction
showing the five zones and the corresponding ‘‘drums.”
After Aristotle, Meteorologica, ed. H. D. P. Lee, Loeb Classical
Library (Cambridge: Harvard University Press; London: Wil-
liam Heinemann, 1952), 181.

Boreas
Aparctias
Thrascias \/—f\ Meses
Ever-visible circle
Argestes
Olympias Summer Caecias
Sciron Sunrise

Zephyrus Apeliotes
Winter Winter
Lips Sunset Sunrise Eurus
Never-visible circle

Notus

FIG. 8.14. ARISTOTLE’S SYSTEM OF THE WINDS. Recon-
struction from the Meteorologica 2.6, showing the position of
the winds at the summer and winter sunrise and sunset and
the ever- and never-visible circles for an observer in Greece or
the Aegean.

After Aristotle, Meteorologica, ed. H. D. P. Lee, Loeb Classical
Library (Cambridge: Harvard University Press; London: Wil-
liam Heinemann, 1952), 187.

81. References are made to Aristotle’s Meteorologica (note 28), and
De caelo; see On the Heavens, trans. W. K. C. Guthrie, Loeb Classical
Library (Cambridge: Harvard University Press; London: William
Heinemann, 1939). See also Thomson, History of Ancient Geography,
118-21 (note 1).

82. Aristotle On the Heavens 2.14 (note 81).

83. According to Dicks, Geographical Fragments, 23 (note 31), there
is some doubt about Parmenides’ division of the earth into zones.

84. Aristotle Meteorologica 2.5.362a.33 (note 28).

85. Aristotle Meteorologica 2.5.362b (note 28).

86. Aristotle Meteorologica 2.5.362b (note 28).

87. Aristotle Meteorologica 2.6.363a (note 28). Modern editions of
Aristotle reconstruct this diagram from his text rather than from a
Madrid manuscript of the twelfth century, for which see Charles Graux
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and west), the summer and winter risings and settings
(about ENE, WNW, ESE, WSW), north and south. The
winds are named according to the directions from which
they blow and are diametrically opposed. But Aristotle
adds two more winds (about NNE and NNW) that have
no named opposites; the chord between them almost
corresponds to the “ever-visible circle.” Such a schema
for the winds, with many modifications, was later to find
its way into the paraphernalia of the navigator and car-
tographer even into the Renaissance period, as chapters
18 and 19 demonstrate.

It is clear that Aristotle’s teaching was based on a
geocentric hypothesis: the sphere of the fixed stars turns
in regular motion on an axis going through the earth,
which serves as the center of the celestial sphere. He
maintained this hypothesis against others already for-
mulated, which he claimed gave less satisfactory re-
sults.®® Like Eudoxus, he subscribed to the theory of
homocentric spheres to explain the apparently irregular
movements of the planets, yet his attribution of a phys-
ical reality to Eudoxus’s general system was to raise as
many questions as it answered in the attempt to under-
stand the celestial mechanism.

APPENDIX 8.1
DEFINITIONS OF SOME Basic TERMS
RELATING TO THE CELESTIAL SPHERE

The celestial equator is the celestial great circle whose plane
is perpendicular to the axis of the earth; it is the path that the
sun seems to describe in its diurnal revolution at the equinoxes.
The tropics are two circles parallel to the equator and tangent
to the ecliptic; they are the apparent path of the sun in its
diurnal rotation on solstitial days.

The zodiac was—for the ancients—an oblique band twelve
degrees wide in which the planets appear to move; the ecliptic,
the median circle of the zodiac, is the great oblique circle that
the sun seems to describe in its annual motion. The colures
are two great circles drawn through the poles and the equi-
noctial or solstitial points; they are perpendicular to one an-
other (see fig. 8.8).

and Albert Martin, “Figures tirées d’un manuscrit des Météorologiques
d’Aristote,” Revue de Philologie, de Littérature et d’Histoire An-
ciennes, n.s., 24 (1900): 5-18. For the connection between this re-
construction and the Pesaro anemoscope see p. 248 and n. 81.

88. Aristotle On the Heavens 2.13.293a ff. (note 81). The Pytha-
goreans had imagined a cosmic system with fire in the center; the earth
and the sun moved around it. But the geocentric hypothesis allowed
men to study the terrestrial globe geometrically, by reference to the
celestial sphere. See Germaine Aujac, “Le géocentrisme en Gréce an-
cienne?” in Avant, avec, aprés Copernic: La représentation de I'univers
et ses conséquences epistémologiques, Centre International de
Synthése, 31° semaine de synthése, 1-7 June 1973 (Paris: A. Blanchard,
1975), 19-28.
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FIG. 8.15. THE “EVER-VISIBLE CIRCLE” AT 66°N (2) AND
AT 24°N (b). The terrestrial globe is an infinitesimal point, O,
which also corresponds to the position of the observer, Z is
the observer’s zenith, ABCD the observer’s horizon. The
shaded portion of the sky is invisible to the observer. As the
stars on the celestial sphere rotate about the celestial pole, P,
those above the circle AA’ do not intercept the horizon and
thus do not appear to rise or set. In (a) the circle AA' is the
ever-visible circle for an observer on the Arctic Circle, latitude
66°N. In (b), the circle AA’ is the ever-visible circle for an
observer at latitude 24°N (see also fig. 10.6).

After Geminus, Introduction aux phénoménes, ed. and trans.
Germaine Aujac (Paris: Belles Lettres, 1975).
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The arctic circle in the ancient Greek sense is different from
our Arctic Circle and varies according to the latitude of the
place of observation. It is defined as the limit of the ever-visible
stars for a particular latitude. By corollary, the antarctic circle
for any given latitude is the limit of never-visible stars. It can
be shown that the angular distance of both these circles from
the pole is equal to the angular distance of the terrestrial equa-
tor from the place of observation (i.e., the latitude). At the
terrestrial equator, the ever-visible or arctic circle has no ra-
dius; thus all stars rise and set for an observer there. At the
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9 - The Growth of an Empirical Cartography in

Hellenistic Greece

PREPARED BY THE EDITORS FROM MATERIALS SUPPLIED
BY GERMAINE AUJAC

There is no complete break between the development of
cartography in classical and in Hellenistic Greece. In
contrast to many periods in the ancient and medieval
world, we are able to reconstruct throughout the Greek
period—and indeed into the Roman—a continuum in
cartographic thought and practice. Certainly the
achievements of the third century B.c. in Alexandria had
been prepared for and made possible by the scientific
progress of the fourth century. Eudoxus, as we have seen,
had already formulated the geocentric hypothesis in
mathematical models; and he had also translated his
concepts into celestial globes that may be regarded as
anticipating the sphairopoiia.! By the beginning of the
Hellenistic period there had been developed not only the
various celestial globes, but also systems of concentric
spheres, together with maps of the inhabited world that
fostered a scientific curiosity about fundamental carto-
graphic questions. The relative smallness of the inhab-
ited world, for example, later to be proved by Erato-
sthenes, had already been dimly envisaged. It had been
the subject of comment by Plato,” while Aristotle had
quoted a figure for the circumference of the earth from
“the mathematicians” at four hundred thousand stades.’
He does not explain how he arrived at this figure, which
may have been Eudoxus’s estimate. Aristotle also be-
lieved that only the ocean prevented a passage around
the world westward from the Straits of Gibraltar to
India.

In spite of these speculations, however, Greek carto-
graphy might have remained largely the province of phi-
losophy had it not been for a vigorous and parallel
growth of empirical knowledge. Indeed, one of the sa-
lient trends in the history of Hellenistic cartography is
the growing tendency to relate theories and mathemat-
ical models to newly acquired facts about the world—
especially those gathered in the course of Greek explo-
ration or embodied in direct observations such as those
recorded by Eratosthenes in his scientific measurement
of the circumference of the earth. Despite a continuing
lack of surviving maps and original texts throughout the
period—which continues to limit our understanding of
the changing form and content of cartography—it can
be shown that by its end a markedly different carto-
graphic image of the inhabited world had emerged.

That such a change should occur is due both to po-
litical and military factors and to cultural developments
within Greek society as a whole. With respect to the
latter, we can see how Greek cartography started to be
influenced by a new infrastructure for learning that had
a profound effect on the growth of formalized know-
ledge in general. Of particular importance for the history
of the map was the growth of Alexandria as a major
center of learning, far surpassing in this respect the
Macedonian court at Pella. It was at Alexandria that
Euclid’s famous school of geometry flourished in the
reign of Ptolemy II Philadelphus (285-246 B.c.). And it
was at Alexandria that this Ptolemy, son of Ptolemy [
Soter, a companion of Alexander, had founded the li-
brary, soon to become famous throughout the Mediter-
ranean world. The library not only accumulated the
greatest collection of books available anywhere in the
Hellenistic period but, together with the museum, like-
wise founded by Ptolemy II, also constituted a meeting
place for the scholars of three continents. Demetrius of
Phalerum (b. ca. 350 B.c.), Athenian statesman, writer,
and disciple of Aristotle, had been asked to start the
library, which was endowed with many scientific works

1. See chapter 8, “The Foundations of Theoretical Cartography in
Archaic and Classical Greece,” p. 136 and n. 33.

2. Plato (ca. 429-347 B.C.) was conscious of the relative smallness
of the inhabited world on the surface of the globe; see above, p. 137.

3. Aristotle On the Heavens 2.14.298a.15 ff; see On the Heavens,
trans. W. K. C. Guthrie, Loeb Classical Library (Cambridge: Harvard
University Press; London: William Heinemann, 1939) and The Geo-
graphical Fragments of Hipparchus, ed. D. R. Dicks (London: Athlone
Press, 1960), 24.

The stade, orédiov, in origin the distance covered by a plow in a
single draft, consisted of 600 Greek feet; but the length of a foot was
subject to some local variation in the Greek world. Some authors take
the modern equivalent of a stade to be 185 meters or 607 feet; see
Jacob Skop, “The Stade of the Ancient Greeks,” Surveying and Map-
ping 10 (1950): 50-55, and Dicks, Geographical Fragments, 42-46
(above). Other authors disagree and cite 148—58 meters; see Irene
Fischer, “Another Look at Eratosthenes’ and Posidonius’ Determi-
nations of the Earth’s Circumference,” Quarterly Journal of the Royal
Astronomical Society 16 (1975): 152—67, and Dennis Rawlins, “The
Eratosthenes-Strabo Nile Map,” Archive for History of Exact Sciences
26 (1982): 211-19. In view of this controversy, the authors and editors
have deliberately avoided using modern equivalents for the stade
throughout the History.

148



The Growth of an Empirical Cartography in Hellenistic Greece

and quickly increased in size. The librarians not only
brought together existing texts, they corrected them for
publication, listed them in descriptive catalogs, and tried
to keep them up to date.* Thus Alexandria became a
clearinghouse for cartographic and geographical knowl-
edge; it was a center where this could be codified and
evaluated and where, we may assume, new maps as well
as texts could be produced in parallel with the growth
of empirical knowledge.

EXPLORATION AND DISCOVERY IN THE
ReErorM OF THE WORLD Mar

The other great factor underlying the increasing realism
of maps of the inhabited world in the Hellenistic period
was the expansion of the Greek world through conquest
and discovery, with a consequent acquisition of new
geographical knowledge. In this process of strengthening
the empirical content of maps the conquests of Alex-
ander the Great, king of Macedon (356323 B.C.), were
especially crucial in providing the Greeks with a far more
detailed knowledge of the East than previously had been
possible. There is no doubt that Alexander had been
influenced by existing geographical lore, some of it ex-
pressed in map form and was to contribute substantially
to Greek understanding of this Eastern world. In taking
up the plan originally conceived by his father Philip to
organize an attack against Persia, he was certainly not
unprepared. He had been taught by Aristotle and had
learned from him that the inhabited world, from the
Straits of Gibraltar to India, was relatively small and
probably bounded by the ocean. This was clear to the
geographers of the period, just as was the fact that the
western part of the known world was bounded by the
Atlantic Ocean. This belief explains why Alexander not
only wanted to explore the whole of the inhabited world
east of the Aegean, but also had a firm hope of reaching
the Eastern Ocean, the existence of which had not so
far been witnessed by the Greeks.

He thus instructed his secretaries to prepare a brief
for the journey in great detail and to gather all available
information about the countries he would cross. Xeno-
phon had recently described Asia Minor, and Ctesias of
Cnidus had described Persia and India.> No doubt
Alexander collected all kinds of maps, general sketches
of the inhabited world or regional maps indicating the
main roads through the country, especially Persia, where
the roads were very well organized, with posting stations
at regular intervals.®

It is also clear that the whole expedition was planned
with the deliberate aim of expanding existing geograph-
ical knowledge. Alexander took a large group of scholars
with him—zoologists, doctors, historians, and survey-
ors—to compile a complete account of all interesting
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phenomena observed on the way and to verify all in-
formation that had been furnished by others. So Eu-
menes of Cardia (ca. 362-316 B.c.) was entrusted with
keeping the daily report of the expedition and wrote
Ephemerides, used by later historians but now lost. The
so-called bematistai,” Baito and Diognetus, had to keep
the record of every distance between halting places and
to describe the geographical features—fauna, flora, na-
ture of the soil, and landscape—of each country. The
importance of the bematistai to the history of mapping
is that their Itinerary was probably illustrated by
sketches or local maps. The whole expedition, in fact,
became a most important primary source of new car-
tographic data.? Its topographical notes were drawn on
by such later geographers as Isidorus of Charax (fl. ca.
A.D. 25).

The information collected by Alexandet’s expedition
was of course greatly influenced by the vagaries of its
progress; in no sense can it be regarded as systematic or
even reconnaissance mapping—in the modern sense—
of the areas traversed. In fact Alexander was prevented
from carrying out his original plan by his soldiers, who
refused to cross the Indus River and continue east to the
external ocean. But he decided to explore at least the
Indian (Southern) Ocean, so he sailed down the Indus
to the sea. There he split up his troops into three con-
tingents: one of them, under Nearchus, was to sail to-
ward Babylon through the Indian Ocean and the Persian
Gulf; another contingent, under Alexander himself, was
to go by land along the coast, to support the fleet if
necessary; the rest of the army was to return to Babylon
by a route farther north.” So at least some of the country
between the Aegean Sea, the Taurus Mountains, the
Indus River, and the Indian Ocean was explored as a
result of Alexander’s expedition.

4. This perhaps explains the complete loss of scientific works of
previous periods: they were considered out of date and were replaced
by more recent manuscripts. For a description of the library, see Ed-
ward Alexander Parson, The Alexandrian Library: Glory of the Hel-
lenic World (Amsterdam, London, New York: Elsevier Press, 1952).

5. Xenophon (ca. 430-354 B.c.) had been in charge of the army of
mercenaries after Cytus’s death in Cunaxa; he led it through Asia
Minor to the Black Sea. His Anabasis is the story of this expedition.
Ctesias of Cnidus, who was a physician at Artaxerxes’ court (he was
with him at Cunaxa), wrote a history of Persia, Persica, in twenty-
three volumes and a history of India, Indica, now both lost.

6. Herodotus History 5.52—54; see The History of Herodotus, trans.
George Rawlinson, 2 vols. (London: J. M. Dent; New York: E. P.
Dutton, 1910).

7. The bematistai had to measure (bematizein) the progress of the
army every day, but the word itself is not found in this context.

8. For details on Alexander’s expeditions, see William Woodthorpe
Tarn, Alexander the Great, 2 vols. (Cambridge: Cambridge University
Press; New York: Macmillan, 1948).

9. Nearchus’s periplus is recorded in Arrian’s Indica, and the whole
expedition in Arrian’s Anabasis.
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Later geographers used the accounts of Alexander’s
journeys extensively to make maps of Asia and to fill in
the outline of the inhabited world. The ambition of Era-
tosthenes to draw a general map of the oikoumene based
on new discoveries was also partly inspired by Alex-
ander’s exploration.'®

Among the contemporaries of Alexander was Pytheas,
a navigator and astronomer from Massalia (Marseilles),
who as a private citizen embarked upon an exploration
of the oceanic coasts of western Europe. In his treatise
On the Ocean, Pytheas relates his journey and provides
geographical and astronomical information about the
countries he observed. This treatise is now lost and is
known to us only in fragments through comments made
by several later writers whom Strabo quotes. Some of
these writers, among whom was Polybius, regarded Py-
theas as a liar, a view shared by Strabo himself.!" It was
already well known by Pytheas’s time that the conti-
nental interior of Europe just north of the Black Sea was
extremely cold. Given this, the reports by Pytheas that
high latitudes of the Atlantic seaboard were habitable
must have been indeed hard to believe.

It is difficult to reconstruct from the fragmentary evi-
dence exactly where Pytheas traveled. While modern
scholars agree that the voyage took place, they are not
in agreement on its extent, particularly north of the Brit-
ish Isles.!? Neither are they agreed on exactly when it
took place, although the evidence seems to point toward
a date between 325 and 320 B.c."’ It seems, though,
that having left Massalia, Pytheas put into Gades
(Cadiz), then followed the coasts of Iberia and France
to Brittany, crossing to Cornwall and sailing north along
the west coast of England and Scotland to the Orkney
Islands. From there, some authors believe, he made an
Arctic voyage to Thule (probably Iceland) after which
he penetrated the Baltic.'® The confirmation of the
sources of tin (in the ancient Cassiterides or Tin Islands)
and amber (in the Baltic) was of primary interest to him,
together with new trade routes for these commodities.'

For the first part of his voyage, from Massalia to
Tartessus, Pytheas may have used a version of an ancient
Greek geographical description of these coasts known
as the Massaliote Periplus—it was almost certainly com-
piled in Massalia—dating probably from about 500 B.c.
We know of this periplus through the Ora Maritima of
the Roman antiquary Rufius Festus Avienius some nine
hundred years later. Avienius’s work can be traced back
to a second-century B.C. version associated with a person
known as Pseudo-Scymnus and—from the archaic to-
ponymy and omission of authors later than Thucydides
—further back to the fifth century B.c.'®

While Pytheas’s reports of the northern lands branded
him as a liar, his skill in mathematics was more widely
acknowledged. Eratosthenes and Timaeus both re-
spected his contribution to the world map, although
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their views are muted by Strabo’s prejudiced account.!”
Pytheas was in fact a skilled astronomer who succeeded
in establishing the exact position of the celestial pole, a
point in the sky not marked by a star, but which, along
with three faint stars, makes up a rectangle.'® He also
accurately fixed the latitude of Marseilles, indicating that
at midday on the date of the summer solstice “‘the ratio
of the index [gnomon] of the sun-dial to the shadow

. is that of one hundred and twenty to forty-two
minus one-fifth.”'” We can calculate from this the dif-
ference in latitude between Marseilles and the summer
tropic as 19°12’, compared with its currently measured
value of about 19°50’ (fig. 9.1).%°

10. Strabo Geography 1.2.1; see The Geography of Strabo, 8 vols.,
ed. and trans. Horace Leonard Jones, Loeb Classical Library (Cam-
bridge: Harvard University Press; London: William Heinemann,
1917-32). See also Strabo, Géographie, ed. Germaine Aujac et al.
(Paris: Belles Lettres, 1966—).

11. Strabo Geography 1.4.3, 2.4.1, 4.2.1 (note 10).

12. The standard edition of Pytheas is Fragmenta, ed. Hans Joachim
Mette (Berlin: Walter de Gruyter, 1952). More recent work includes
C. F. C. Hawkes, Pytheas: Europe and the Greek Explorers, Eighth
J. L. Myres Memorial Lecture (Oxford: Blackwell, 1977), which is an
excellent modern summary of the issues surrounding Pytheas’s voyage
with a helpful bibliography, and the articles of Roger Dion, especially
his, “Ot Pythéas voulait-il aller?” in Mélanges d’archéologie et d’bis-
toire offerts a André Piganiol, 3 vols., ed. Raymond Chevallier (Paris:
SEVPEN, 1966), 3:1315-36.

13. Hawkes, Pytheas, 44 (note 12) dates it 325 B.C.

14. For various views, see J. Oliver Thomson, History of Ancient
Geography (Cambridge: Cambridge University Press, 1948; reprinted
New York: Biblo and Tannen, 1965), 149, and Hawkes, Pytheas, 33—
39 and map 9 (note 12).

15. Hawkes, Pytheas, 1-2 {note 12).

16. Hawkes, Pytheas, 17-22 and map 6 {(note 12). Editions of
Avienius’s Ora Maritima include Avieni Ora Maritima (Periplus Mas-
siliensis saec. VI. a.C.), ed. Adolf Schulten, Fontes Hispaniae Antiquae,
fasc. 1 {Barcelona: A. Bosch, 1922), and his companion book Tar-
tessos: Ein Beitrag zur dltesten Geschichte des Westens (Hamburg:
L. Friederichsen, 1922); Ora Maritima, ed. Edward Adolf Sonnen-
schein (New York: Macmillan, 1929); Ora Maritima, ed. André Ber-
thelot (Paris: H. Champion, 1934); and Ora Maritima, or a Descrip-
tion of the Seacoast from Brittany Round to Massilia, ed. J. P. Murphy
(Chicago: Ares, 1977). For the transmission of this periplus, Hawkes
agrees with the views of Schulten, Avieni Ora Maritima and Tartessos.
For references to commentaries on Schulten’s work, see Hawkes, Py-
theas, 20 n. 52 (note 12). On the influence of Carthaginian knowledge
of coasts west of the Straits of Gibraltar transmitted to the Greeks at
this time, see Jacques Ramin, Le Périple d’Hannon/The Periplus of
Hanno, British Archaeological Reports, Supplementary Series 3 (Ox-
ford: British Archaeological Reports, 1976).

17. See footnote 11 above, for example, and Strabo Geography
3.4.4,4.2.1, 7.3.1 (note 10).

18. Hipparchus, In Arati et Eudoxi Phaenomena commentariorum
libri tres, ed. C. Manitius {Leipzig: Teubner, 1894), 1.4.1. See also
Dicks, Geographical Fragments, 171 (note 3). Hawkes, Pytheas, 44—
45 (note 12) misinterprets Dicks in thinking that the Pole Star (a Ursae
Minoris) was one of the four stars in the rectangle.

19. Strabo Geography 2.5.41 (note 10).

20. It is important to realize that Pytheas would not have arrived
at the true value for the latitude of Marseilles using the method outlined
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FIG. 9.1. PYTHEAS’S OBSERVATION OF THE LATITUDE
OF MARSEILLES. In this diagram, O is the center of the earth
and o is 19°12".

His route took him through a wide latitudinal range,
and, observing how celestial phenomena and the length
of day varied as he moved northward, Pytheas seems to
have been the first author to relate systematically the
latitude of a place to the length of its longest day, or to
the height of the sun at the winter solstice.”' Building
on such observations, he also became the first to use
parallels of latitude, drawn on the earth’s sphere, to
indicate all the places where identical astronomical phe-
nomena could be observed. It is probable, however, that
Pytheas indicated the height of the sun at the winter
solstice for various latitudes not through observation,
but by calculation with the help of geometry. If at least
one of the results given by calculation could be empir-
ically checked, then all results of the same series would
be reliable. The very short summer nights Pytheas en-
countered in northern Europe made him confident about
the link between latitude and the length of solstitial days.
Hence the length of the solstitial day in a place became
the usual way of indicating its latitude. The geometry
of the sphere had also taught Pytheas that there existed
on the earth a parallel of latitude where, at the summer
solstice, the day lasted twenty-four hours and the sun
did not disappear under the horizon. He located the
island of Thule on this particular circle,”* where—as he
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put it—“the [celestial] arctic circle coincides with the
[celestial] summer tropic.”** He did not hesitate to put
Thule on the northern boundary of the temperate zone,
that is, on our Arctic Circle.

It would appear from what is known about Pytheas’s
journeys and interests that he may have undertaken his
voyage to the northern seas partly in order to verify what
geometry (or experiments with three-dimensional mod-
els) had taught him. The result was that his observations
served not merely to extend geographical knowledge
about the places he had visited, but also to lay the foun-
dation for the scientific use of parallels of latitude in the
compilation of maps. But it must also be admitted, as
Hawkes has suggested, that there may have been wider
economic and political motives for the voyage. Detailed
information on the inhabitants and resources of the
northern lands would have been of interest, for example,
to a campaigner of the stature of Alexander. Alexander’s
death in 323 B.c. would have prevented this information
from being fully exploited®* and, instead, the work be-
came largely the target of derision for later commen-
tators.”

As exemplified by the journeys of Alexander and
Pytheas, the combination of theoretical knowledge with

in figure 9.1, since the trigonometric methods necessary to convert the
gnomon relationship to degrees were not available until Hipparchus.
Some authors have added the value of 19°12' to the obliquity of the
ecliptic as then calculated (24°), to arrive at a figure of 43°12’ for the
latitude of Marseilles; but this ignores fully half a degree in the dif-
ference between the ancient and present values in the obliquity of the
ecliptic. See Dicks, Geographical Fragments, 17879, 188 (note 3).

21. Hipparchus is reported as noticing, for instance, that in the
latitude of Celtica and the mouth of the Borysthenes (Dnieper River)
the sun rose to only nine cubits (eighteen degrees, the astronomical
cubit being two degrees): Strabo Geography 2.1.18 (note 10); cf.
Dicks, Geographical Fragments, 188 (note 3). At that latitude, the
longest day had sixteen equinoctial hours: Strabo Geography 2.5.42
(note 10). Strabo also reports the following observations relating the
length of the longest day to the maximum height of the sun in cubits
at the winter solstice:

17 hours 6 cubits (= 129
18 hours 4 cubits (= 89
19 hours 3 cubits (= 6%

Strabo Geography 2.1.18 and elsewhere (note 10).

22. For the Greeks of this time, since the tropics were reckoned as
being roughly 24° distant from the equator, the Arctic Circle (in the
modern sense) lay on the parallel 66°N. See Thomson, History of
Ancient Geography, 153 (note 14). Oenopides of Chio was the first
to mention one-fifteenth of a circle (or 24°) for the obliquity of the
ecliptic; it was some time before it was applied to cartography.

23. Strabo Geography 2.5.8 (note 10). Translation by O. A. W.
Dilke.

24. Hawkes, Pytheas, 44 (note 12) mentions Alexander’s supposed
plans discovered at his death to conquer Carthage and to explore the
western part of the inhabited world, by land and by sea, to the Straits
of Gibraltar (Pillars of Hercules) and the Atlantic (Western) Ocean.
Other authors, including Tarn, Alexander the Great, 2:376 (note 8),
regard these “plans” as later inventions to glorify his reputation fur-
ther.

25. Hawkes, Pytheas, 45 (note 12).
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direct observation and the fruits of extensive travel grad-
ually provided new data for the compilation of world
maps. While we can assume a priori that such a linkage
was crucial to the development of Hellenistic carto-
graphy, there is no hard evidence, as in so many other
aspects of its history, that allows us to reconstruct the
technical processes and physical qualities of the maps
themselves. Not even the improved maps that resulted
from these processes have survived, and the literary ref-
erences to their existence (enabling a partial reconstruc-
tion of their content) can even in their entirety refer only
to a tiny fraction of the number of maps once made and
once in circulation. In this case too, our generalizations
are founded on the chance survival of references made
by individual authors to maps.

First in this category, and roughly contemporaneous
with both Alexander and Pytheas, is the map undertaken
by Dicaearchus of Messana (Messina) (fl. ca. 326-296
B.C.). A pupil of Aristotle and a contemporary of Theo-
phrastus (ca. 370-288/285 8.c.), Dicaearchus is ac-
knowledged both by ancient writers and by modern his-
torians of cartography and geography to have made a
significant contribution.?® Strabo puts him, with Demo-
critus, Eudoxus, and Ephorus, among philosophers of
the second age who were responsible for considerable
advances in geographical science.”” We know that he
spent most of his life in the Peloponnese, especially at
Sparta, and wrote various works on politics, literature,
history, and philosophy.

In his Circuit of the Earth (Periodos gés), now lost,
Dicaearchus included a map and a description of the
inhabited world. Like Democritus, he thought that the
known inhabited world was half again as long as it was
broad, a proportion of three to two.*® Strabo, following
Polybius, criticizes some distances supplied by Dicaear-
chus, such as the ten thousand stades from the Pelo-
ponnese to the Straits of Gibraltar, or the estimate of
over ten thousand stades from the Peloponnese to the
head of the Adriatic Sea.”” Strabo, questioning these
figures, criticizes Dicaearchus for having underestimated
the length of the inhabited world and overestimated its
breadth.

The main cartographic innovation pioneered by Di-
caearchus seems to have been the insertion on a map,
possibly for the first time, of two lines representing a
parallel and a meridian to divide the known world.*°
According to Agathemerus, the parallel drawn by
Dicaearchus, albeit somewhat imperfectly, extended
eastward from the Straits of Gibraltar. It passed through
Sardinia, Sicily, Caria, Lycia, Pamphylia, Cilicia, and
along the Taurus range as far as Mount Himaeus (the
Himalayas) (fig. 9.2).>! Various authors have stated that
Dicaearchus applied the term diaphragma to this ar-
rangement in the sense of a division of the inhabited
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world into two parts north and south of this line.* It
represented an attempt to give his map an east-west
coordinate axis crossed by a perpendicular meridian
passing approximately through Rhodes. As we shall see,
Eratosthenes, working a century later, took up the idea
and developed it much further.

Another step toward geographical reality reflected in
Dicaearchus’s map was that he sketched in the eastward
extension of the Taurus Mountains along a parallel,
unlike earlier terrestrial maps in which the eastern part
of the chain deviated considerably to the north.*® Era-
tosthenes, although wanting to make a complete revision
of these early geographical maps, was to follow his idea
that the Taurus Mountains stretched in a straight course
on the parallel of Athens.**

Half a century or so later than Dicaearchus, Timo-
sthenes of Rhodes (fl. 270 B.cC.) showed the same will-
ingness to modify the early maps rather than to copy

26. See, for example, Armando Cortesio, History of Portuguese
Cartography, 2 vols. (Coimbra: Junta de Investigacoes do Ultramar-
Lisboa, 1969~71), 1:76~77, and Thomson, History of Ancient Geo-
graphy, 153-54 (note 14).

27. Strabo Geography 1.1.1 (note 10). Homer, Anaximander, and
Hecataeus are given as representatives of the first age, and the third
age comprises Eratosthenes, Polybius, and Posidonius.

28. Agathemerus Geographiae informatio 1.2, in Geographi Graeci
minores, ed. Karl Miiller, 2 vols. and tabulae (Paris: Firmin-Didot,
1855-56), 2:471-87, esp. 471.

29. Strabo Geography 2.4.2 (note 10). A criticism by John of Lydia,
that Dicaearchus made the Nile “flow uphill” from the Atlantic, may
be due to a slight misunderstanding. John of Lydia Liber de mensibus
4; see the edition by Richard Wiinsch (Leipzig, 1898), 147. For an
explanation of the controversy concerning the modern value of the
stade, see note 3.

30. Despite the view of Aubrey Diller, “Dicaearchus of Messina,”
in Dictionary of Scientific Biography, 16 vols., ed. Charles Coulston
Gillispie (New York: Charles Scribner’s Sons, 1970-80), 4:81-82,
there is no hard evidence for either Dicaearchus or Eudoxus as mea-
suring “‘a long arc north from Syene (Aswan) and observing the zenith
points at the ends.” He is referring, no doubt, to the passage by
Cleomedes concerning the distance between Syene and Lysimachia
(near the Hellespont, or Dardanelles): Cleomedes De motu circulari
1.8.44-43; see De motu circulari corporum caelestium libri duo, ed.
H. Ziegler (Leipzig: Teubner, 1891). But William Arthur Heidel, The
Frame of the Ancient Greek Maps (New York: American Geographical
Society, 1937), 113—19, summarizes the question thoroughly, pointing
out that Cleomedes “gives no intimation to whom we should credit
this estimate” (p. 115).

31. Agathemerus Geographiae informatio 1.5 (note 28).

32. Cortesdo, History of Portuguese Cartography, 1:77 (note 26);
Thomson, History of Ancient Geography, 134 (note 14). Bunbury, as
Cortesdo points out, finds no evidence that Dicaearchus used the term;
see Edward Herbert Bunbury, A History of Ancient Geography among
the Greeks and Romans from the Earliest Ages till the Fall of the
Roman Empire, 2d ed., 2 vols. (1883; republished with a new intro-
duction by W. H. Stahl, New York: Dover, 1959), 2:628 n. 6.

33. Strabo Geography 2.1.2 (note 10).

34. Strabo Geography 2.1.1-2 {(note 10).
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FIG. 9.2. RECONSTRUCTED WORLD MAP OF DICAEAR-
CHUS, THIRD CENTURY B.C. The inhabited world is di-
vided by the diaphragm (approximately 36°N) and a perpen-
dicular to this at Rhodes.

After Armando Cortesao, History of Portuguese Cartography,
2 vols. (Coimbra: Junta de Investigagoes do Ultramar-Lisboa,
1969-71), vol. 1, fig. 16.

them slavishly. Timosthenes, as an admiral of Ptolemy
Il Philadelphus, certainly traveled widely beyond his
own island, and he is well known in the history of geo-
graphy. He wrote a treatise On Harbors in ten books
(lost), which was used and criticized by Eratosthenes,
Hipparchus, and Strabo.** Timosthenes, who was later
considered an authority on winds (i.e., on directions or
rhumbs), added two winds or directions to the ten al-
ready mentioned in Aristotle’s Meteorologica®® and ob-
tained twelve directions, at regular intervals, based on
what would later be recognized as the twelve points of
the compass.

According to Agathemerus, Timosthenes used these
twelve directions to locate remote peoples or countries
of the inhabited world (fig. 9.3).>” Rather like Ephorus
before him, he drew a kind of schematic map of nations,
probably imitating the diagram of the winds in Aristo-
tle’s Meteorologica. The positioning of the Straits of
Gibraltar and Bactria on the east-west line and of Scythia
beyond Thrace and Ethiopia beyond Egypt on the north-
south line suggests that the wind directions were drawn
with Rhodes as a center. Thus, between north and east
lie the Black Sea and the Sea of Azov (NNE), then the
Caspian Sea (ENE); between east and south, India (ESE)
and the Red Sea and Ethiopia (SSE); between south and
west, the Garamantes (north-central Africa) (SSW) and
western Ethiopia (northwestern Africa) (WSW); be-
tween west and north, Iberia (WNW) and Celtica
(NNW).
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FIG. 9.3. TIMOSTHENES’ SYSTEM OF THE WINDS. The
relationship between winds, regions, and peoples as proposed
by Admiral Timosthenes of Rhodes (third century B.c.).

Timosthenes probably also drew more detailed maps
to illustrate his treatise. Strabo accuses him of being
totally ignorant of Iberia, France, Germany, and Britain,
and even of Italy, the Adriatic, and the Black Sea, point-
ing out at least two gross mistakes in his work.’® First,
he mentioned forty islands instead of twenty in the chan-
nel between Lesbos and Asia Minor.”” Second, he put
Metagonium (Melilla) opposite (i.e., on the meridian of)
Massalia (Marseilles) when in Strabo’s opinion it was
on the same meridian as Nova Carthago (Canagena),m
which is closer to, if not actually, the true location.
Timosthenes’ treatise and accompanying map, though
possibly useful to sailors, seem to have lacked scientific
accuracy. But his idea of taking Rhodes as the center of
the map was generally adopted by his successors.

THE MEASUREMENT OF THE EARTH AND
THE WORLD MAP BY ERATOSTHENES

Few would dispute that in both a theoretical and a prac-
tical sense Hellenistic cartography reached its apogee in

35. Strabo Geography 9.3.10 (note 10).

36. Aristotle Meteorologica 2.6.363a.21 ff.; see Meteorologica,
trans. H. D. P. Lee, Loeb Classical Library (Cambridge: Harvard
University Press; London: William Heinemann, 1952), and pp. 145—
46 above.

37. Agathemerus Geographiae informatio 2.7 (note 28).

38. Strabo Geography 2.1.41 (note 10).

39. Strabo Geography 13.2.5 (note 10).

40. Strabo Geography 17.3.6 (note 10).
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the work of the polymath Eratosthenes (ca. 275-194
B.C.). His was a lasting contribution to the development
of mapping, and with some justification he has been
variously assigned a founding role in geography, car-
tography, and geodesy.*! Although we are acquainted
with his contribution only through later writers rather
than through his original texts,** it is absolutely clear
that in two scientific endeavors he surpassed both his
predecessors and his contemporaries. The first of these
was his measurement of the circumference of the earth,
which was methodologically simple but brilliant.* The
second was his construction of a world map based on
both parallels and meridians, which was of seminal im-
portance not only in the subsequent development of map
projections but also in the eventual scientific and prac-
tical use of maps. Such a cartographic invention was
equally applicable in chorographical or regional map-
ping and in geographical or world mapping, so that its
key significance for the history of the map needs to be
fully described.

Eratosthenes was born a Greek, in Cyrene (North
Africa); going to Athens as a young man, he took lessons
at one time from the Stoics and at another from the
Academicians, among whom he was particularly influ-
enced by Arcesilas of Pitane (Candarli), who had been
a disciple of the mathematician Autolycus. In the work
of Eratosthenes, as in that of his predecessors, the im-
portance of his mastery of the geometry of the sphere
and of the geocentric hypothesis cannot be overem-
phasized as providing the point of departure—as well
as the theoretical framework—for the development of
his cartographic ideas.** Eratosthenes’ scientific distinc-
tion later attracted the attention of Ptolemy Il Euergetes,
king of Egypt 246-221 B.c. The king asked him to come
to Alexandria as tutor to his son Philopator (born ca.
245 B.c.) and to take over the direction of the library
when Apollonius left for Rhodes after adverse criticism
of his poem Argonautica. At Alexandria, Eratosthenes
was to compose two works on geographical subjects:
one, Measurement of the Earth, explained the method
used to find the circumference of the earth; the other,
entitled Geographica, in three books, gave instructions
for making a map of the inhabited world. Both works
are lost, but Strabo, who begins his own work by a
criticism of the Geographica, affords us fairly clear
knowledge of its contents, and Cleomedes of the second
century A.D. gives a brief summary of the Measurement
of the Earth.¥

From Cleomedes we learn that the method Erato-
sthenes used to evaluate the circumference of the earth
was based on the geometry of the sphere.** According
to the geocentric hypothesis, by which the earth was
reduced to a point,”’ the sun’s rays are parallel when
falling on any point of the earth. It was known that
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Syene (Aswan) in Egypt was situated under the tropic;
at midday on the summer solstice there was no shadow,

41. Cortesao, History of Portuguese Cartography, 1:78=79 (note
26); D. R. Dicks, “Eratosthenes,” in Dictionary of Scientific Biogra-
phy, 4:388-93 (note 30).

42. R. M. Bentham, “The Fragments of Eratosthenes of Cyrene”
(typescript for Ph.D. thesis, University of London, 1948—author died
before thesis was submitted); see also Die geographischen Fragmente
des Eratosthenes, ed. Hugo Berger (Leipzig: Teubner, 1898). We know
of Eratosthenes’ Geographica mostly through Strabo.

43. Gerald R. Crone, Maps and Their Makers: An Introduction to
the History of Cartography, Sth ed. (Folkestone, Kent: Dawson; Ham-
den, Conn.: Archon Books, 1978), 3.

44. In this respect Eratosthenes was heir to a continuous tradition
of mathematical learning that can be traced back at least as far as
Eudoxus, from whose day onward it is likely that treatises entitled
Sphaerica had existed. Autolycus of Pitane {fl. 310 B.c.) was clearly
a'link in this chain of writers influencing Eratosthenes. Although Au-
tolycus’s textbook On the Sphere in Motion, composed about 330
B.C., was not an original work, it was a competent summary of a
number of basic theorems concerning celestial phenomena for given
places of observation, and it explained clearly the geometric relation-
ship between the sky and the earth and the need for astronomical
knowledge to define the position on the earth of any place of obser-
vation. See Autolycus of Pitane, La sphére en mouvement, ed. and
trans. Germaine Aujac, Jean-Pierre Brunet, and Robert Nadal (Paris:
Belles Lettres, 1979). It is also likely that the writings of Euclid (fl.
Alexandria ca. 300 B.c.) were known to Eratosthenes. The Elements
had been completed about 300 B.c., but Euclid was also the author
of a small treatise entitled Phaenomena, which applied specifically to
the celestial sphere the conclusions Autolycus drew for rotating spheres
in general. After establishing the geometry of the rotating celestial
sphere, Euclid examined the rising and setting of stars as a means of
measuring time at night; to do this he had to analyze the relationship
between the observer’s horizon and the ecliptic on the celestial sphere,
which is different for each parallel on the earth. A brief summary of
this work is given by Pierre Chiron, “Les Phénomeénes d’Euclide,” in
Lastronomie dans antiquité classique, Actes du Colloque tenu 2
PUniversité de Toulouse~Le Mirail, 21-23 Octobre 1977 (Paris: Belles
Lettres, 1979), 83—89. For early spherical astronomy, see Otto Neu-
gebauer, A History of Ancient Mathematical Astronomy (New York:
Springer-Verlag, 1975), 748—67.

45. Cleomedes De motu circulari (note 30). The original Greek title
1s Kukhik®) Qempia Tov MeTedpwv.

46. Cleomedes De motu circulari 1.10 (note 30). An English trans-
lation of book 1, chap. 10, appears in Cortesdo, History of Portuguese
Cartography, 1:141-43 (note 26).

47. In the geocentric hypothesis, as explained in Euclid’s Phae-
nomena, the sky of the fixed stars was compared to a sphere rotating
around one diameter called the world axis. In the middle, the earth
was reduced to a point that acted as center to the sphere; the fixed
stars moved along parallel circles (being on a rotating sphere, they
were all circles of the sphere perpendicular to the axis of rotation).
The greatest of these parallel circles Euclid recognized as the celestial
equator. But two other great circles were important: the oblique circle
of the ecliptic (called the “zodiac” by Euclid; see Chiron, “Phénoménes
d’Euclide,” 85 [note 44]), and the circle of the visible horizon (the
astronomical horizon dividing the visible celestial hemisphere from
the invisible one), which remained motionless during the apparent
motion of the celestial sphere (fig. 8.8). Euclid Phaenomena 1 and
prop. 1, see Euclid, Opera omnia, 9 vols., ¢d. J. L. Heiberg and
H. Menge (Leipzig: Teubner, 1883—1916), vol. 8, Phaenomena et
scripta musica [and} Fragmenta (1916).
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the sun being exactly at the zenith.** Supposing Alex-
andria to be on the same meridian as Syene (the differ-
ence is only 3°), Eratosthenes measured the angle be-
tween the direction of the sun and the vertical in
Alexandria at midday on the summer solstice. This an-
gle, one-fiftieth of a circle, was equal to the angle at the
earth’s center subtended by the arc of the meridian de-
fined by Syene and Alexandria. Estimating the distance
between the two towns at roughly 5,000 stades, Erato-
sthenes calculated the total circumference as 250,000
stades (fig. 9.4). He later extended the value to 252,000
so as to make it divisible by sixty.*

!fSO circle

il

FIG. 9.4. ERATOSTHENES’ MEASUREMENT OF THE
EARTH. Eratosthenes worked with four assumptions: that
Syene was on the tropic (at the summer solstice, the sun was
thus directly overhead); that both it and Alexandria were on
the same meridian; that the distance between them was 5,000
stades; and that the sun’s rays were parallel. He knew that the
difference in latitude between Alexandria and Syene was equiv-
alent to the angle between the sun’s rays and the zenith at
Alexandria. From the lengths of a vertical stick (gnomon) and
its shadow, he calculated this angle to be one-fiftieth of a circle.
Thus the earth’s circumference was estimated at 250,000

stades.
After John Campbell, Introductory Cartography (Englewood
Cliffs, N.J.: Prentice-Hall, 1984), fig. 1.7.

Eratosthenes’ method for calculating the circumfer-
ence of the earth was sound, but its reliability depended
on the accuracy of his base measurements and other
assumptions. The angular distance between the two
cities is quite accurate (7°12' instead of the actual 7°7'),
but Syene is not directly on the Tropic of Cancer but
about 35 to the north (using the modern figure for the
obliquity of the ecliptic), and Alexandria and Syene are
not on the same meridian. Furthermore, the distance
between Alexandria and Syene is given in stades, the
value of which has sparked considerable debate®® quite
apart from the question of the empirical source of the
distance thus recorded.’’ Regardless of the actual value
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for the stade that Eratosthenes used or of the distance
he arrived at—he knew that the distance between the
two cities was a very rough estimate, as was his evalu-
ation of the terrestrial circumference—the importance
of his calculation lies in its influence. It is probable that
after he had measured the circumference of the earth,
Eratosthenes henceforth first established any distance in
latitude by astronomical means, or by reference to the
geometry of the sphere (the distance between equator
and tropic being fixed at four-sixtieths of the great circle,
for instance), and then evaluated this distance in stades.
Thus the distance between equator and tropic, which
had never been measured by surveyors, was said to be
16,800 stades.

The availability of knowledge of this estimate of the
earth’s circumference had three outstanding conse-
quences. First, it was now possible to work out through
geometry the length of every parallel circle on the earth.
The parallel of Athens, for example, was “less than two
hundred thousand stadia in circuit.”’? Second, differ-
ences of latitude, found by gnomonic methods and ex-
pressed in fractions of the circle, could easily be con-
verted into stades. Third, it was now also possible to
define the size of the inhabited world and its position
on the surface of the terrestrial globe.

This third issue—the size and location of the inhabited
world—was of intense and continuing interest to the
Greeks, and having devised a method to answer this
question, Eratosthenes was to return to its exposition in
his Geograpbica. This work in three books is known to
us mainly through Strabo. It was intended to provide a
review and solution of all known problems involved in
drawing a map of the earth (ge-graphein) or, more pre-
cisely, a map of the inhabited world on the surface of
the terrestrial globe.’® Starting from the theoretical
premise that the earth is spherical, albeit with *“certain
irregularities of surface,”’* Eratosthenes located the in-
habited world completely in the Northern Hemisphere
occupying the northern half of the distance between the
Tropic of Cancer and the equator and the entire distance

48. Strabo Geography 17.1.48 (note 10).

49, Eratosthenes divided the earth into sixtieths; the use of 360°
comes with Hipparchus.

50. On the matter of the modern value of the stade, see note 3
above.

51. Cortesio, History of Portuguese Cartography, 1:82 (note 26),
speculates that Egyptian cadastral surveys may have been available to
Eratosthenes in his calculation of the distance between the two points
of observation.

52. Eratosthenes, in Strabo Geograpby 1.4.6 (note 10).

53. Eratosthenes was the first author to attempt this. His work began
with a short history of geographical science from the time of Homer
and the first mapmakers.

54. Strabo Geography 1.3.3 (note 10).
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between that tropic and the polar circle. He calculated
its width from north to south along the meridian that
runs through Meroé, Alexandria, and Rhodes, resulting
in a distance of 38,000 stades. Strabo described the over-
all shape of the oikoumene as somewhat like a chlamys,
a Macedonian cloak perhaps resembling the shape in
fig. 9.5.%° Its length from west to east, however, he de-
termined in accordance with an established concept, that
its length was more than double the known breadth.

F1G. 9.5. THE CHLAMYS. This is the possible form of a
common style of Macedonian cloak used by Strabo to illustrate
the shape of the oikoumene. The top could be either straight
or slightly curved.

Reconstructed from the description in The Geography of
Strabo, 8 vols., ed. and trans. Horace Leonard Jones, Loeb
Classical Library (Cambridge: Harvard University Press; Lon-
don: William Heinemann, 1917-32), 2.5.6 and p. 435 n. 3.

Eratosthenes first described the distance from the
capes of India to the extremities of lberia as roughly
74,000 stades. Then (according to Strabo) Eratosthenes
added 2,000 more stades to both west and east to keep
the breadth from being more than half the length.’® The
total length thus became 78,000 stades.

The determination of the length of the inhabited world
from India to Iberia was reckoned along the parallel of
Athens. Eratosthenes believed this was less than 200,000
stades in circuit, “‘so that, if the immensity of the Atlantic
Sea did not prevent, we could sail from Iberia to India
along one and the same parallel over the remainder of
the circle, that is, the remainder when you have sub-
tracted the aforesaid distance, which is more than a third
of the whole circle.”*” In fact, using a value for the
circumference of the earth of 252,000 stades, 78,000
stades on the parallel in question is approximately
equivalent to 138° of longitude, which is roughly the
distance between the western coast of Spain and Korea
rather than India.

It is not surprising that for many centuries to come
values representing latitude were always much more re-
liable than those for longitude. Familiar with the
geometry of the sphere, the Greeks were fairly well
equipped to derive latitudes from direct observations of
the sun and stars. In this respect, straightforward cal-
culations could be undertaken to test the information of
travelers. For longitudes the results were much less re-
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liable, since it was necessary to observe an eclipse of the
moon or other celestial body simultaneously from dif-
ferent places to obtain exact distances between them.
Instead, the Greeks had to accept distances given by the
itineraries without being able to verify them astronom-
ically.

According to Strabo, it was in the third book of Geo-
graphica that Eratosthenes explained how to draw a map
of the world:

Eratosthenes, in establishing the map of the inhabited
world, divides it into two parts by a line drawn from
west to east, parallel to the equatorial line; and as
ends of this line he takes, on the west, the Pillars of
Heracles [Straits of Gibraltar], on the east, the capes
and most remote peaks of the mountain-chain that
forms the northern boundary of India. He draws the
line from the Pillars through the Strait of Sicily [Straits
of Messina] and also through the southern capes both
of the Peloponnesus and of Attica, and as far as
Rhodes and the Gulf of Issus [Gulf of Iskenderun,
Turkey]; . . . then the line is produced in an ap-
proximately straight course along the whole Taurus
Range as far as India, for the Taurus stretches in a
straight course with the sea that begins at the Pillars,
and divides all Asia lengthwise into two parts, thus
making one part of it northern, the other southern;
so that in like manner both the Taurus and the Sea
from the Pillars up to the Taurus lie on the parallel
of Athens.*®

We can see from this passage that Eratosthenes had
adopted the idea of the diaphragma (if not the term)
introduced by Dicaearchus to divide the known world
by means of a line parallel to the equator, drawn from
west to east, beginning at the Straits of Gibraltar and
running through Athens and Rhodes to India. It is also
clear from other passages in Strabo that Eratosthenes
drew a central perpendicular meridian through Rhodes,
for he lists the places through which this passes and the
distances between them.*” Eratosthenes used very rough
estimates and round numbers. The south-north distances
(in stades) he provided between the following regions or
towns were:

Between Stades

Cinnamon country and Meroé 3,400
Meroé and Alexandria 10,000
Alexandria and Hellespont about 8,100
Hellespont and river Borysthenes 5,000

River Borysthenes and parallel of
Thule
Total
(Strabo Geography 1.4.2).

55. Strabo Geography 2.5.6 (note 10).

56. Strabo Geography 1.4.5 (note 10).

57. Eratosthenes, in Strabo Geography 1.4.6 (note 10).
58. Strabo Geography 2.1.1 (note 10).

59. Strabo Geography 2.5.42 (note 10).

about 11,500

38,000
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It must be remembered, however, that these figures
are not consistently given by Eratosthenes (the cinna-
mon-producing country, for instance, was often located
3,000 stades south of Meroé); but here Eratosthenes
wanted to put the southern limit of the inhabited world
halfway between the equator and the tropic.

The intermediate east-west distances used by Erato-
sthenes between the following regions or towns were:

Between Stades
Far eastern capes and eastern India 3,000
Eastern India and river Indus 16,000
River Indus and Caspian Gates 14,000
Caspian Gates and river Euphrates 10,000
River Euphrates and river Nile 5,000
River Nile and Carthage 15,000
Carthage and Pillars of Hercules 8,000
Pillars and Hercules and far western 3,000
capes
Total 74,000

(Strabo Geography 1.4.5).

The next stage in drawing the map suggested by
Eratosthenes was to subdivide the northern and southern
halves of the map into smaller sections called sphragides,
literally “‘seals” but meaning irregular quadrilaterals
similar to the shape of document seals. The first two of
those in the southern division, with their boundaries,
are shown in figure 9.6.%° Strabo describes only the first
three sections of the southern half of the map, but it is
enough to show us how Eratosthenes proceeded. It is
clear that he had tried to identify the geometric figure
characterizing each country, so as to be able to measure
the sides (or the diagonals) of each figure and then to
insert each in the right position, like the pieces of a jigsaw
puzzle. He had to make the boundaries and size of each
section fit the general outlines and size of the inhabited
world. This was fairly easy with India, the shape of
which was rather clear; it was much more difficult with
other countries less well known and not bounded by the
sea, a range of mountains, or a river.

The northern half of the map, at least as far as Europe
was concerned, Eratosthenes divided on the basis of
the three promontories projecting southward into the
Mediterranean and enclosing both the Adriatic and the
Tyrrhenian seas: the Peloponnesian (Greece), the Italian
(Italy), and the Ligurian (Corsica and Sardinia).®® But
Hipparchus and Strabo sharply criticized Eratosthenes
for overgeneralization, pointing out, for example, that
the Peloponnesian promontory was actually made up of
a number of smaller capes.

Reconstructions of Eratosthenes’ map from Strabo’s
text, such as those by Bunbury and Cortesdo, may be
misleading.®? Eratosthenes’ drawing of the central par-
allel and meridian is not in doubt. Furthermore, he could
certainly have drawn other parallels and meridians
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where stade distances of places from the reference lines
through Athens and Rhodes were the same or almost
the same.®® But Strabo does not say that these were
actually shown on Eratosthenes’ map, nor can we infer
from the evidence in Strabo, as Cortesdo does, that “he
prepared the ground for the cartographic projection, as
developed by Hipparchus, Marinus, and Ptolemy.”%*
The apparent precision of these reconstructed maps
should therefore be evaluated with care.

PARALLEL OF RHODES

b

i

| \
f SECTION '\ ARIANA INDIA

F1G. 9.6. RECONSTRUCTION OF ERATOSTHENES’
SPHRAGIDES. The seal-like subdivisions for South Asia are
part of a system that covered the otkoumene described by
Strabo in his Geography. The dashed lines are the boundaries
between geographical areas that Eratosthenes was unable to
define properly.

Developed from the description in The Geography of Strabo,
8 vols., ed. and trans. Horace Leonard Jones, Loeb Classical
Library (Cambridge: Harvard University Press; London: Wil-
liam Heinemann, 1917-32), 2.1.22-23.

THE DISSEMINATION OF CARTOGRAPHIC
KNOWLEDGE

On first inspection, the sources for the development of
cartography in Hellenistic Greece strongly convey the
impression that its knowledge and practice were con-
fined to relatively few in an educated elite. Certainly the
names associated with the history of mapping are largely
drawn from a handful of outstanding thinkers tradi-
tionally associated with the history of Greek science in
general. From other sources, however, albeit fragmen-
tary, a broader picture can be drawn in which both the
theories underlying mapping and the maps themselves
were more widely experienced by the educated class and
among the citizens of the major towns. Three-dimen-
sional models of the universe as well as globes and maps
were used in schools and sometimes displayed in public
places; and considering the maps engraved as emblems
for the face of coins, it could even be said that the car-
tographic image was being popularized.

60. Strabo Geography 2.1.22-23 (note 10).

61. Strabo Geography 2.1.40 (note 10).

62. Bunbury, History of Ancient Geography, facing p. 660 (note
32), and Cortesdo, History of Portuguese Cartography, 1:83-84 and
fig. 19 (note 26).

63. Dicks, Geographical Fragments, 159 {(note 3).

64. Cortesio, History of Portuguese Cartography, 1:84 (note 26).
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An interesting pointer to the popularity of maps in
Athens at the beginning of the third century B.C. is pro-
vided by Theophrastus, disciple and successor of Aris-
totle and a contemporary of Dicaearchus. He requests
in his will “that the small portico adjoining the shrine
of the Muses shall be rebuilt no worse than before, and
that the panels (pinakas) showing maps of the earth (ges
periodoi) shall be put up in the lower cloister.”®® This
will, transcribed verbatim by Diogenes Laertius, suggests
that the custom of drawing maps on wooden panels and
showing them in public or semipublic places for infor-
mation was well established.®® The maps described were
existing fixtures, easily movable like other paintings;
they could be displayed with other types of pictures, in
the company of which they became a familiar type of
image.

Nor was this the sole example of such public carto-
graphic displays. Although the allusion is literary and
refers to an earlier period, a passage in the epic of Apol-
lonius Rhodius (fl. ca. 267-260 B.c.) extends the practice
outside Athens, claiming that the Colchians, on the
southeast coast of the Black Sea, were originally colo-
nists from Egypt. “They preserve,” he says, “the en-
gravings of their fathers on pillars, on which are marked
all the ways and the limits of the sea and land as you
journey on all sides round.”®” The word rendered as
“engravings’ means ‘“‘scratchings” in Homer—from
whom Apollonius often drew his vocabulary—so the
poet is implying roughly incised lines.

A different medium for the dissemination of miniature
map images is found in the lonian coins (fig. 9.7) prob-
ably struck by Memnon of Rhodes, who acted as a Per-
sian general in Ephesus until the arrival of Alexander in
334 B.c. In this series of Rhodian-weight tetradrachms,
the obverse type is the figure of the Persian king, running
or kneeling right. The reverse is a rectangular incuse
with irregular raised areas, recognizable as a map de-
picting the physical relief of the hinterland of Ephesus.
It is described thus by Johnston:

The feature most clearly recognisable is the central
loop, with the Tmolus range in the north and the
Messogis range in the south, divided by the valley of
the Cayster (now the Kii¢iik Menderes) running to-
wards the sea to the West. Also running east-west are
the rivers Hermus (the modern Gediz) to the north
of the Tmolus range and the Maeander (Biiyiik Men-
deres) to the south of the Messogis range. The tri-
butaries of the Maeander, the Harpasus (Ak) and the
Morsynas (Vandalas), divide the southern mountain
block into three ridges, visible in the lower part of
the reverse.

And Johnston adds:

If such an accurate and detailed map could be con-
ceived of as a coin type, the maps for ordinary use
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must have been the products of a highly developed
technique. . . . The whole conception is remark-

ably close to that of a modern plastic relief map.**

FIG. 9.7. IONIAN COIN MAP. This design is found on the
reverse of many lonian silver tetradrachms, one of which is
shown, ca. 330 B.c. It depicts an area in Asia Minor near
Ephesus.

Diameter of the original: 2.3 cm. By permission of the Trustees
of the British Museum, London (BMC Ionia, 323 no. 1).

Although other Greek coins with maps or plans are
not of this period, it is convenient to group them here.®’
The map images, of course, serve no practical purpose,
but they have a symbolic or propaganda value. Thus the
people of Messana chose to give thanks, by a map em-
blem struck on their coins, for a natural feature that had
helped their city develop. This was the sickle-shaped
sandspit that protected their harbor and was said to have
given the city its original name of Zankle.” Some coins
of Messana show this; on a few of them are found in-
terior rectangular projections that have been thought to
represent harbor buildings.

65. Diogenes Laertius Lives of Famous Philosophers 5.51; trans-
lation by O. A. W. Dilke. See Diogenes Laertius, Vitae philosophorum,
2 vols., ed. Herbert S. Long (Oxford: Clarendon Press, 1964); for an
English translation see Lives of Eminent Philosophers, 2 vols., trans.
R. D. Hicks, Loeb Classical Library (Cambridge: Harvard University
Press; London: William Heinemann, 1925-38). See also H. B. Gott-
schalk, “Notes on the Wills of the Peripatetic Scholarchs,” Hermes
100 (1972): 314-42; John Patrick Lynch, Aristotle’s School: A Study
of a Greek Educational Institution (Berkeley: University of California
Press, 1972), 9 ff. and map, p. 217.

66. Désiré Raoul Rochette, Peintures antiques inédites, précédées
de recherches sur Vemploi de la peinture dans la décoration des édifices
sacrés et publics, chez les Grecs et chez les Romains (Paris: Imprimerie
Royale, 1836).

67. Apollonius Rhodius Argonautica 4.279-81, translation by
O. A. W. Dilke; see Argonautique, 3 vols., ed. Francis Vian, trans.
Emile Delage (Paris: Belles Lettres, 1974-81), vol. 3.

68. A. E. M. Johnston, “The Earliest Preserved Greek Map: A New
lonian Coin Type,” Journal of Hellenic Studies 87 (1967): 8694,
quotation on 91.

69. For coins of Cnossos, however, see p. 251 below.

70. George Francis Hill, Coins of Ancient Sicily (Westminster: A.
Constable, 1903), 38—39 and pl. 1.2; Charles Theodore Seltman, Greek
Coins: A History of Metallic Currency and Coinage down to the Fall
of the Hellenistic Kingdoms (London: Methuen, 1933; revised 1955),
pl. 14.5 (upper).
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A more doubtful example is on a coin of Phocaea
(Foca), north of Smyrna (Izmir) in lonia; this has a draw-
ing of the common seal (the animal; Greek phoke, origin
of their city name) on the obverse.”! On the reverse,
however, is what could be a city plan, showing three-
quarters of a square, with a possible harbor and river.
Other coins of Phocaea have a complete square, al-
though the layout differs somewhat from Livy’s later
description of the town plan.”?

Another factor contributing to this wider understand-
ing of maps was, as already noted, that the early Greek
astronomers and philosophers had a well-developed me-
chanical flair. Rather than confining their geometric hy-
potheses solely to diagrams drawn on flat surfaces, they
expressed them in three-dimensional models, whether
globes or mechanical representations of the workings of
the celestial system. In particular, the study of sphai-
ropoiia (obarpomoria)—a branch of mechanics the ob-
ject of which was to represent celestial rotations”>—
while serving as a method of research into the laws of
cosmic motion through the construction of models of
the cosmos, also helped bridge the gap between purely
theoretical speculation and its wider understanding in a
more tangible form. Pappus, a distinguished Alexan-
drian mathematician (fl. A.D. 320), defines experts in
mechanics as “those who know sphairopoiia, a tech-
nique used to construct representations of the moving
sky through the regular and circular motion of water.””*

One of these experts was Archimedes (287-212 B.c.),
a contemporary and friend of Eratosthenes, exerted an
influence on astronomical and geographical thinking,
and hence on the maps and models that represented these
theories. Born in Syracuse, Archimedes was the son of
Pheidias, an astronomer. He visited Alexandria, where
he mixed in the intellectual circle of astronomers and
philosophers such as Conon of Samos (fl. 245 B.c.) and
his pupil Dositheus of Pelusium (fl. 230 B.c.),”” and
where he also met Eratosthenes, with whom he later
conducted a scientific correspondence. Archimedes was
a favorite at the court of Hieron II (ca. 306-215 B.C.),
ruler of Syracuse, becoming famous for the various ma-
chines he invented, especially those used to repulse Ro-
man assailants at the siege of Syracuse.”®

Among numerous other works, Archimedes composed
a treatise (lost) on sphairopoiia, which led to a greatly
improved representation of the universe. His project was
indeed ambitious—an attempt to build a model of the
“terrestrial system” based on the geocentric hypothesis
and to make it work as in reality. The design was such
that the celestial sphere, the planets, and the earth were
all parts of one intricate mechanism, which could be set
in motion so as to simulate the apparent rotation of the
stellar sphere and the various motions of the main plan-
ets. From this work, as well as from other contemporary
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and later sources, it becomes clear that in the time of
Archimedes it was quite usual to make all kinds of mod-
els imitating the various movements in the universe. Fur-
thermore, celestial globes, like the ones introduced by
Eudoxus and made familiar by Aratus, were exhibited
frequently in schools or in public places. And armillary
spheres such as that reconstructed in figure 8.8, in which
the sphere of the fixed stars was reduced to its main
circles (equator, tropics, ever-visible and never-visible
circles, zodiac, colures) and the earth could be envisioned
in the center, helped demonstrate to a wider audience
the effects of latitude on celestial phenomena.
Archimedes also constructed a number of globes. At
least two of them were taken to Rome by Marcus Clau-
dius Marcellus after the fall of Syracuse in 212 B.c.; they
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