Introduction

ome of these monograpns may be tnouglﬁt of as an antnologlj of maps, wniclﬁ, like
all antnoiogies, reflects the taste and Predilection of the collector. 1t may also be
likened to a book of reProciuctions of works of art, in the sense that the illustrations,
even with the accomPanging commentary, cannot rea”g ciojustice to the origina]s. In

this case, many of the illustrations are in black and white, many are reduced in scale,

and some are merely Fragments, (re-) interPretations, or reconstructions. But theg will
have served their purpose if you are encouragecl i:)g reading this book to look at maps
critica”y, to comPrenend their s’crengi'hs and limitations, to aPPreciate them aestnetica”g, and
to use them more inte”igentig.

Being the first in the series of monographs, it may be worthwhile to define some terms.
A conceptuai obstacle in the historg of cartographg has been the confusion over the meaning

»

associated with the word “ma

in different time Periocls and cultural settings. In a sense,
accorcling to J.B. Harieg, the subject has become a Prisoner of its own etgmoiogg. The
fundamental Problem is that in many ancient ianguages there was no exclusive word for what we
now refer to as a map. In EuroPean languages such as Englisn, Po]isn, SPanisn, and
PortugueseJ for example, the word map derives from the Latin word mappa, meaning cloth. In
most of the other European ianguagesJ the words used for map - French carte, Italian carta, Russian
karta - derive from the Late Latin carta, which meant any sort of formal document and was itself
derived from the Greek word meaning, chartes, papyrus. In most Indian languages the word for map
derives from the Arabic naqsnan, but other meanings attached to it include “Picture”, “general
clescriPtion”, and even “official rePort”. In Chinese, tu [or t'u] is no less ambiguous; besides “map”, it
can also mean “a clrawing or diagram of any kind”. 1n Russian, for exampie, the word for Pic’cure 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 aPParentlg simP]e c]uestionJ “What is a map?” raises comPlex Probiems of interPretation.
This Problem is most acute in the stu&y of the artifacts from very earlg societies. The French
cartograpiier J.L. Lagrange wrote in 1770: “A geograpnicai map is a P]ane Figure rePresenting the
surface of the earth, or a part of it’; and, in the recent History of Cartograp/y, Volume One (1987),
‘maps are grapnic rePresentations that facilitate a sPatial unclerstanding of tnings, concepts,
conditions, processes, or events in the human world”. Of course there are other words besides “map”.
The sPecii:ic term “cartographg,” reicerring to the clrawing of what we now think of as a map, as distinct
from other rePresentations of territory and their inhabitants, was not coined until 18%9.

The etgmologtj of the word “chart” [Karte] is also interesting. One exPlanation traces the
word back to the Greek words {ges) Periodos, P/nax [meaning “circuit of the earth” or “Painting”]
which corresPonés to the Latin scu/olD [to carve in stone or metal; a]tnougn there is also the Latin word
forma meaning “snaPe”. Altnougn in the ancient world maps were indeed often carved in stone, wood,
and metal, and Primitive PeoPles Pernaps Practicecl maP~mai<ing in their rocl<~Paintings, the word seems
rather to have come from the word cartes [PaPer], first used to denote a map in Por’cugal, whence it
Passed into SPain and lta]g. The Latin word charta, which also Passecl into all Romance ]anguages, is
also descended from the Greek word for paper. The word karte was introduced into co”oquia] German

bg Laurent Fries, a cartograpl'ier, Probabig from Alsace, who in 1525 Pub]isl'iecl a little book, Ys/egung
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der Mercarthen oder Charta Marina, as the Aescriptive text for his world map, Publishe& in the same
year. The word fandcharte was used in German from the ]7th centurg. In ancient Rome a map was called
a tabula; in both the Greek and Latin languages this word means “broad, Picture rePrcsentation”. The
exPression imago mundy [Pic’cure of the worldl, coined in the Middle Ages, is more explicit. The
exPression mappa mundy [maploa: Patclﬁ, cloth, material] was also very widelg used cluring this Periocl.
The English word “chart” or “card”, introduced from Holland with Dutch charts, has been retained
exclusi\/elg for aeronautical and nautical maps, while the word “maP” is used more often for terrestrial
maps, and also, in a wider sense, to embrace all types of cartographic delineation.

First it is imPortant here to emphasize that this examination is of the historg of cartographg asa
su jec’c, as distinct from its many guises as part of other clisciplines or related activities like using old
maps for evidence in border and other Politica[ clispu’ces or consiclering it as part of historical
geographg, of which the ‘new tha[assologtj’ may, Perhaps, be said to be a novel version. It is, as Mathew
Eclneg the director of the History of Cartography Prcject, succinct]y put it ‘the in’cercliscip]inarg stud9
of maps, their making and their use in the Past.’

It has to be said that the subject is an ‘unti&y subjec’c’ and its Practi’cioners are often from a
variety of backgrounds e.g collectors, modern cartographersJ Pro{:essiona[ users like ships’ caPtains,
and surveyors, human and Phgsical geographersJ historical geographersJ historians of all sorts, such as
historians of science or of exploration and settlement, or other academics from the art or literar9
worlds, as well as bookse”crs, librarians, archivists and other types of curators. Depenéing on the
background, it is inevitable that we have aPProaclﬁecl the subject in different ways. It is Perhaps
reassuring to us, that other subjects, once Perceive& 50 homogeneous and, often consensual (even
monolithic) in the ’ce”ing of their own history have also Fragmente& into sPeciaIisms; we may, therefore,
Perhaps make a virtue of our diversi’cg of aPProaches. The influence of this Fragmented aPProach upon
the su}:)jec’c, however, before the advent of the Historg of Car‘tography Project in the 1970s was
clisabling. There was little reflection upon the subjec’c itself and therefore no desire or capabilitg to
clevelop a P[atForm of knowle&ge upon which the subject itself could clevelop greater self-awareness.

Regarc“ess of the time Period, what is the purpose of the world map? It has no Practical use for
the traveler, for example, since it does not show detail of any part of the world. One could not sail the
Mediterranean or exP]ore the Swiss mountains with a world map. It is no use even to the car’cograplﬁer
as detailed maps of all the regions of the world Precec[e and underlie the world map itself. The world
map is essentia”y the answer to an intellectual Pro!:)lem. It allows us to locate ourselves in space as the
calendar does in time. The need to inhabit an ordered space creates the imPulse to represent the entire
world in a manageable form. The world map is thus a concePtua] model that satisfies the mind and
underlies other knowle&ge. As the mind hovers over the world map it is satispging some cleeP desire to
survey the world and to travel across it at will. The makers of world maps througl'] the ages have had the
same desire; some knew that the earth is a sphere but in addition to making model globes theg
Persistecl in drawing the world on vellum or paper in two dimensions. Why? Par’c]g for Prac’cical reasons:
a fat map is handier than a globe in many situations. But there is also a cleeper reason. The globe
conceals half the world and in order to locate ourselves, and in the quest fora complete Perspective on

the world, we must see all the world sPreacl out before us.
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In the 20t century we read a map as a sPecial type of diagram; it has its own [anguage which we
have learned to understand. It is a Precise and standardized ianguage, which we can aPPIH to any map,
but this cartograPtiic language has evolved relativelg recentlg, ctiieiqy in the last 150 years or so. For
most of its tiistorg the world map has used other kinds of ]anguage. Maps began as cliagrams and
Pictures, and for centuries the visual dimension was dominant. Visual sgmbols drawn from Politics, art,
religion, iearning and legenc{ comP]emente&, or dominated, the geograPtig of the map. These sgmbo]s
embodied certain beliefs, some conscious and some unconscious, about the world, its PeoPles and its
rulers. Tl’]CH all served to locate the individual mapmaker, and his culture and society, within the
ordered space of the world. Itis commonlg believed that maps are ot)jective rePresentations of realitg,
but for most of their tiistorg ttiey have contained tiigtilg subjective clements as well. Whether the
modern scientific and standardized world map represents a gain or a loss is an open question. Future
historians may conclude that ]39 the end of the 20t century we had gainecl otjective knowiecige of the
world, but no [onger had any beliefs about it that we wished to express inour maps.

In the modern world the map Pertorms a number of signiticant functions, among which are its use
as: a necessary tool in the comPretiension of sPatial Ptienomena; a most efficient device for the storage
of information, inciucling three-dimensional data; and a fundamental research tool Permitting an
uncierstan&ing of distributions and reiationstiiPs not otherwise known or imPertectlg understood. A
know[edge of maps and their contents is not automatic, ttiougti it is somewhat intuitive — to comP]etelg
understand all of the modern map conventions it has to be learned; and it is imPortant for educated
PeoPle to know about maps even ttiougti ttieg may not be called upon to make them. MaPs have
become one of a select group of communications media without wtiicti, Marshall McLuhan has
suggested, “the world of modern science and tectinoiogies would harc”g exist.”

However a map does not converse in “sentences”. Its language is nonlinear. As stated }39
Arthur H. Robinson in The Nature o:fMaPs, it is almost as if one had to read from a page where all the
words had been assembled in random order. There is no fixed starting Point, or sequence of
Perception. A map has no vocabularg, no lexicon of Precise meanings. It communicates in lines, tiues,
tones, coded sgmbols and empty spaces, much like music.

Some of these Points also aPPiy to the word “cartograPtiH”. This word is a neo]ogism, coined
t)g Manuel Francisco de Barros e Sousa, Viscount of Santarem, in the mid~l9th century with Particular
reference to the stuclg of early maps. The meaning of the word “cartograPtig”, tiowever, has change&
since Santarem’s clag. It has broadened to include the art and science of contemPorarH maPmaking, as
well as the stuclg of earig maps. Ttieretore, the “tiistory of cartograPtig” has trequentlg been a source
of confusion. For examP[e, for some the distinction between the “tiistorg of cartograPtig” and
“historical cartograPtig” still remains unclear, often being emPioHed as synonyms by some writers. As a
branch of human endeavor, the science or stu&y of maPmaking, cartograPtig, has a Iong and interesting
tiistorg which reflects not on]9 man’s PercePtion of the world, but also the state of cultural activity in
different Periods. Viewed in its cieveloPment ttirougti time, the map is a sensitive indicator of the
ctianging ttiougtit of man, and few of these works seem to reflect such an excellent mirror of culture
and civilization. The maps of earig man, which Pre~clate other forms of written communication, were
attempts to dePict carth distributions graPtiicang in order to better visualize them; like those of

Primitive PeoPies, the earliest maps served sPecitic functional or Practicai needs.

il



Introduction

CartograPtig, like arctiitecture, has attributes of both a scientific and an artistic Pursuit, a
clictiotomg that is certain]y not satistactorilg reconciled in all Presentations. Some maps are successful
in their disPlaH of material but are scientitica”g barren, while in others an imPortant message may be
obscured because of the Povertg of Presentation. An amazing varietg of maps exist to serve many
different purposes. As rePresentations of beliet, Politics, ProPagancIa and ideo]ogg - rooted in
Particu]ar cultures and institutions - as well as “fractual” images of scientific knowledge, maps are
increasinglg being recognizecl as touctiing the sut)ject matter of a wide range of scnolarlg disciplines.
CartograPtig cuts across these disciPlinary linesto a greater extent than most subjects. No one person
or area of stud9 is caPable of embracing the whole field; and cartograPtiersj like workers in other
activities, have become more and more sPecialized with the aclvantages and c{isaclvantages which this
inevitat)lg brings.

The signiticance of maps - and much of their meaning in the past - derives from the fact that
PeoPle make them to tell other PeoPle about the Places or space ttieg have exPerienced. MaPs
constitute a sPecialized graPtiic language, an instrument of communication that has influenced
behavioral characteristics and the social life of tiumanity througtiout tiistorg. Ttieg have often served
as memory banks for sPatial data and as mnemonics in societies without the Printecl word and can
sPeak across the barriers of orclinarg language, constituting a common ianguage used ]39 men of
different races and tongues to express the relationstiiP of their society to a geograPtiic environment.
This imPlies that ttirougtiout tiistorg maps have been more ttianjust the sum of technical processes or
the crattsmanstiiP in their Production and more ttianjust a static image of their content frozen in time.
Indeed, any tiistorg of maps is comPounded 135 a comPlex series of interactions, involving their intent,
their use and their purpose, as well as the process of their making. The historical stuclg of maps may,
ttieretore, re<:|uire a knowledge of the real wor]cl, or of whatever is being maPPed; a knowledge of its
exPlorers or observers; a knowledge of the maPmaker in the narrower sense as the originator of the
artitact; a knowledge of the map itself as a Ptiysical object; knowledge of the contemPorary cultural
context (socia|~Po|itica]~re|igious~icleologica] influences); and a knowledge of the users (or, more than
|i1<e]9, the community of map users).

It is assumed that cartograPhg, like art, Pre-dates writing; like PicturesJ map sgmbols are apt to
be more universa”g understood than verbal or written ones. Maps Procluced t)g contemporary Primitive
PeoPles have been likened to so-called Pretiistoric maps. Certain carvings on bone and petro glgPtis
have been identified as Pretiistoric route maps, alttiougt] according to a strict definition, ttieg migtit not
qualitg as “‘maps”. CartograPtiic artifacts Produced bg PeoPles of earlier ages are marked }39 variety in
ot)jectives, sgmt)olism, scalesJ and materials. Understan&at)ly, only a small fraction of the maps
Produced in earlier ages have survived, but in some instances we know of these lost works ttirougti
written records. While alttiougti maps did not become evergdag ot)jects in many areas of the world until
the EuroPean Renaissance and the advent of Printing, there have been re[ativelg few documented
maPless societies in the world at ]arge. The map is thus both extremelg ancient and extremelg
widesPread. The loss of many earlg maps can be attributed to the nature of the materials used for their
construction, which often militated against their Preservation. Thus, valuable metal was often melted
down and Parctiment was recgcled to be used for some other purpose. A]ternative]g, less durable

materials quicklg deteriorated, esPeciallg when taken to a different climate, or were destrogecl t)y war,
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fire, or other means. The destruction of maps is a continuing Problem even tociag, esPecia”y because
the information ti'iey contain may quick19 go out of date so that theg are treated as ephemera, or
because tiieg have data of a strategjc nature which is not to be disseminated.

As Previousig mentioneci, many earlg maps, esPeciallg those Prior to the advent of mass
Production Printing ’ceciinic{uesJ are known only tl'irough clescriPtions or references in the literature
(having either Perished or disaPPeared). Obviouslg these present a Prob]em to historians of
cartographg. In the Present work, reconstruction of those maps that are no ionger extant are used in
Piace of originals or assumed originals. The reconstructions of such maps appear in the correct
chronologlj of the originalsJ irrespective of the date of the reconstruction. All reconstructions are,to a
greater or lesser degree, the Procluct of the comPiier and the technologg of his times. There?ore,
reconstructions are used here onig to illustrate an /hterpretat/bn of the general geograpiiic concepts of
the Perioci in which the lost originai map was made. Nevertl'ieless, reconstructions of maps which are
known to have existed, and which have been made a long time after the missing originals, can be of great
interest and utiiitg to scholars. The Possii:)i]ities include those for which sPeciFic information is available
to the comPi]er and those that are described or mere]y referred to in the literature. Of a different
order, but also of interest, are those maps made in comParativeiy recent times that are designed to
interPre’c and illustrate the geographical ideas of a Par‘ticuiar person or group in the past but are
suggesteci bg no known maps. As Patricia Crone argues in her 1989 s’cuciy of non-classical Pre~inclustria]
societies:

An educated man could travel over i‘iuge distances sPeaking the same learned Ianguage, discussing
the same bodg of ideas ... But the trans-local culture did not penetrate very deeP. The hig]'i culture
owed this Pecuiiar combination of wide expanse and suPemCiciaiitg to the nature of communications in

the Pre~incius’criai world, in combination with scarcity and Politicai factors.

During this ancient Periocl “ Per/P//” were developec{. These are the earliest written documents that have
survived to our time and described sea voyages with essential useful data on winds, hazards, features
of the seaboards, tentative ]anclmarks, coastal settiements, their customs, and a lot of other
information useful for a voyager. Sometimes theg were accompanied }35 sketches. Other tgpes of
written guides for overland traveiing also existed, such as so-called Perfegeses, itineraria (iitera“g
meaning a road manual), which, in the oPinion of researchers, could be accomPanie& bg maps. At the
same time, while knowing exactig that /DCFIP/US iitera“y means “saiiing~aroun<i”, a circular &escription of
the seaboarcl; /Deriegese means a “circular listing” of Peoples and areas; IDinax, or P/nakfon, means a
“tablet”, “Pic’cure”, “fist”, or “catalog”, therefore it is rather difficult to determine what was meant i:)g
ancient authors. The most ancient lDer/;D// that have survived to the present dag are the “Perlp/us of
Pseua’o~5cy/ax” written in the 6 century BC, the “PCF/;D/US of Hanno the Navigator”, who made a
voyage along the western coast of Africa in 7fh — 6t centuries BC, and “Perllb/us of the Ergt/:raean

Sea” (Navigation across the Indian Ocean) bg an unknown Eg{jptian merchant (1t

century BO).

As an example, the “Perllb/us of Pseua’o~5cy/ax” contains the clescriPtion of the entire coast of
the Mediterranean and Black Seas. The author ]:)egins his overview with the Pillars of Hercules, goes
along the northern shore of the Mediterranean (inciucling the Adriatic and Black Seas) up to the
Tanais estuarg, then turns along the southern shores and ends with the overview of the known Atlantic

coast of Africa. The traditions of Perllb/isurvivecl in the subsequent 700 to 800 years
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In the oPinion of some researchers, lDer/;D//serveA as suPPIements to sPecia[ maps (which is wtig
it is Possible to create their modern reconstructions, as ttieg describe the geograptiical Position of
countries, Peoples, rivers and seas so well). Herodotus ctearlg refers to /Der/}o//in his Histories (the 5th
century BC). He also rePorts about a map demonstrated bg the tyrant of the citg of Miletus to the
King of Sparta. The map rePresented the then known world. Aristotle (the 4 century BC) maintained
that the Pontus [Black Sea] was deePer than the Maeotian Sea [Sea of Azov].

These characteristics can be observed in the Greco-Roman world as well. Ancient “educated
men” covered tiuge distances in both Place and time to debate scientific questions about geograptig.
Ttieg communicated in the same “learned language”—— Greek — and discussed “the same body of
ideas”. Their debate “did not penetrate very deeP” within the culture, which is wtig one should draw a
stiarp distinction between Aescriptive geograptig, with its wide aPPlication, and mathematical or
scientific geograptig, for which no such aPP]ication was envisagecl or achieved. The reasons for this
divide include the limited cluantitg of scientific geograptiic sctiolarstiip, the nature of communications
and scarcity, and Political factors. All this is also evident in the tiistorg of cartograptiy (a modern term
created via a combination of Greek chartes, ‘ctiar‘t’J and grapliein, ‘write’ or ‘draw’), that is, the study
of maps as a sPecial form of communicating geograptiic knowledge. Maps are genera”y two-
dimensional rePresentations, often to scale, of Portions of the earth's surface. What do we know about
ancient cartograptiy?

It must be said at the outset that we have little contemPorar9 evidence for Greco-Roman maps.
In the modern world, the nature of communications allows original texts and graptiics to be Preservecl,
transmitted and accessed for extended Periocls of time. The Pre~modern wor[d, on the other 1’18[’1(31, had
on]g a series of coPies to work witti, made over the centuries on organic material. The process was
almost manageat)le for texts, multiple coPies of which could be created bg copyist teams working from
dictation. But it was not feasible for graptiics, the copging of which inevitablg led to increasing
distortion. CoPies of coPies of coPies must genera”y have been very different from the vanished
original, hence the scarcity of sctio]arl% illustrations transmitted from the ancient world.

Methods for accuratelg reProducing and eventua”g Printing maps in sufficient quantities to
enable cartograptiical know]edge to ‘Penetrate very deeP’ are in fact a feature onlg of modern times.
Gutenberg’s invention of moving type, wood-block and copper engraving lead to the multiPlication of
maps during the 15th century; and Senefelder’s invention of tittiograptig in 1796, and the innovative use
of it for the mass Printing of graptiics, including in color, in the century that followed, allowed maps to
be Printed and distributed in quantity. This allowed genera[ access to accurate maps and led, inter alia,
to the introduction of geograptig as a school subject; the invention of the school atlas in the late 19“‘
century; and the cleeP Penetration of cartograptiic information to almost all members of industrial
societies from the late l?th century on. Any assumPtion that maps were wide]y available in the pre-
industrial world thus derives from anachronistic ttiinking based on later developments.

Ancient Greek thinkers addressed the three most fundamental questions of geograpty: What is the form
and magn/ﬁJde of the earth? What are the S/Jape and size of its landmasses and oceans? What is the nature and
extent of human habitation on the earth? There is considerable tragmentary evidence that many ancient civilizations
had regarcled The World' as synonymous with Our World. Eggptians, Babg[onians, Indians and Chinese have all left

‘World MaPs‘ which are essentia”g maps of their own termitory, surrounded bg ocean. This was a natural concept,
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and the same thought is traceable in a number of ancient texts, such as the Homeric poems. These Peop]es P]ainly
did rot possess a world map ~litera"9 or Psychologica”g in which certain blank spaces were waiting to be filled;
ratlﬁer, what they knew filled the whole world. It was the achievement of certain Greek thinkers to break free from
such su}:ﬁ'ective intuitions and to raise geograpl’y to the level of o}:jective science.

The earliest documents of European history, the Homeric poems, clisplag a Pre~scientiﬁc geograp}y. The
known world was small and enclose&, for begoncl the shores of the eastern Mediterranean were the regions of the
Ethiopians, the E]gsian Plains, or the Cimmerian darkness, regjons which were legenc{arg yet which were traclitiona”g
assigned vagle locations to the south, west or north of the Aegean heartland. The extensive Hellenic colonization of
the Mediterranean and Black Sea coasts between 800 BC and 400 BC oPened up this archaic world. Countless
Forgotben traders or warriors must have explorecl the hinterlands, dispe”ing uncertainty and Iegend. More distant
lands became known througlﬁ single, epicjoumegs, related bﬂ classical writers such as Herodotus, whose stories
often exercised geat influence on later exP]orers. Herodotus rePorts for example that five unnamed adventurers

joumegecl southwest from Libga across a vast desert until theg reached a great nver ﬂowing from west to east. This
was Presumablg the Niger, although Herodotus considered it was the Nile. Perhaps his most famous and intriguing
story was of the Phoenicians who had sailed around the entire coast of Africa about the year 600BC.

No maps of the world survive from the Greek and Roman era to show cleaAy how dassical EuroPean
science conceived of the world, but several classical European authors have left written geographical descripﬁons
which enable us to reconstruct their world view, albeit tenta’civelg. The dassical world view centered natura"g around
the Eastern Mecliterraneam with northern EuroPe, most of Asia, and Africa south of the Sahara unknown and
unmaPPed. Moreover all classical writers considered the world to be uninhabitable outside of certain latitudes, for
climatic reasons. There{:ore, the maps Presentecl in this Ancient section of monographs that represent ancient
Greek and Roman g@ographical Philosoplﬁers are modern reconstructions based upon their writings that have
survived. The culmination of classical geographg came with Ptolemy of Alexandria, whose works, written in the
second century AD/CE, set out the methods of constructing a world map using various Projections and gving the
co-ordinates of every Place in the known world. Cun’ously, it is not certain whether Ptolemg ac’cua"g drew maps to
accompany his works or not, but his data and his methods Provicled the necessary materials to draw a world map
which, 139 the standards of its c{ag, was scientific and comprehensive. However he made one signiﬁcant error which
was to have vital consequences many centuries later. He underestimabed, 139 about 25%, the circumference of the
carth.
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Equa”y celebrated was the great northern voyage of Pgtheas from Marseilles to Britain and begond. This
joumcg, known to us ’chrough the later account of Strabo, took Place about 300 BC, and was the source of all
Greek and Roman l<nowledge of northern EuroPean geographg until the time of Julius Caesar. Pgtheas may have
circumnavigatcd Britain, safled the Baltic and the North Sea, and touched the coast of Norway or even Iceland. The
identification of his ’T/w/e’, the nor‘cherlg fimit of the world, is uncertain, but he rePortecl that the midsummer clag
there lasted 24 hours, and that these lands at some 65 &egrees north, were Fu"g inhabitecl, contrary to the Prevailing
Greek belief that human settlement must stop short of this ﬁﬂgd zone'. To the east, around 510 BC Darius, King of
Persia, sent a Greek envoy, Scylax of Caryanda, to explore the Indus and !:)egond. chlax travelled overland to the
Kabul River and descended the Indus to the sea, before sailingwestwarcl to coast the Arabian Peninsula and ascend
the Red Sea. He was the first known European to see India, and know]eclge of hisjoumeg was the insPiration for
that of Alexander the Great. Such joumcgs however were isolated and unrePeabed, and the knowleclge theg
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brougi-nt remained uncertain, almost !egenclary. Yet their currency seems to show that classical thinkers were quite
opento the Posshlxty that the world was much larger than their own immediate environment.

It is nonetheless the case that many modern school atlases could not (and cannot) resist the bemptation to
reconstruct ancient maps by combining modern know!edge about the shape of the earth’s landmass with
data from ancient texts. As Clisplagec{ in this volume, the 19&’ century in Par’cicu]ar saw many such
reconstructions, but even the most recent grancl atlas of the ancient world, which accomPanies the
Neue Pau/y encgc]opedia, and in the illustrious History of Car‘tograp/y (Volume One) presents
reconstructions/ interPretations of the world maps of Homer, Hecataeus, Heroclotus, Eratostl’lenes,
Strabo and Ptolemy. Accor&ing to researcher Daniela Dueck such reconstructions introduce a host of
unwanted modern conceP’cs into the ancient data: north is on top, for examPle; the sl’lape of coastlines
for which no ancient clescriptions are available is the familiar modern one (e. 2, ltalg reconstructed in
the sl’lape of a boot — a modern idea unknown in the ancient world); or color is used to mark the
continents and the sea. There is no evidence for the use of such forms of representation in ancient
maps. There is even a temptation to go begoncl reconstructions and invent — that is, Fa!shcg — maps
from the ancient world. Every generation or so, a new ‘Aiscoverg’ of such a map is announced, on19 to
be exPosecl as either a hoax designed to embarrass an individual scholar or scholars in general, or an
attempt to make money from an unsusPecting Pub!ic. That said, it is on]g natural that modern or later
l'xistorians, in reacling geographical writings by ancient
Philosophers, would attempt  to “visualize” these
terrestrial descriptions and world concepts. These later-
clag “graphica] translations” would alwags be influenced
by their suPerior knowleclge of the known world, thus
gving the shapes of landmasses a rather “modern” look.
There is no way we can tru!g graphica”y translate or
caPture the real ancient contemporarg mind’s eye of
what theg were  envisioning when theg wrote their
geograpl’xical clescriptions any more than a blind person

imagine what a sighte& person sees.

AD 50 Roman g/obe dcloict/bn with a north IDO/C
mountain like later time magnet mountains. Found in the

aoscoreare villa near Pompei/. Size of orlg'na/ 61x397cm

Some of the reconstructed maPs/ world-views that are found herein have been constructed in
modern times using the best available textual references. Other reconstructions are much older, such
as the Bgzantine monk Maximos Planudes (1260-1310), Wl’lO, after a Iong search, discovered a
manuscript of the Gcograp/’ula of the Alexandrian astronomer Claudius Pto!emg (second century AD),
and celebrated his find in verse. Since the maps were missing, he drew them himself from indications in
the ancient text, and when the work was ginished, he commemorated this too in verse. After the fall of
Byzantium in 1453, its conqueror, the Turkish sultan Mohammed Il, found in the librarg that he inherited
from the Byzantine rulers a manuscriPt of Ptolemg’s Geograp/wla, which lacked the wor!chaP, and he
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commissioned Georgjos Aminutzes, a Phi]oso her in his entourage, to draw up a world map based on
Ptolemg’s text. He knew it would be out of date, but that is Preciselg what he wanted - an ancient map;
to Perpetuate it, he also had a carPet woven from the clrawing.

Many libraries and collections were not in the habit of Preserving maps that theg considered
“obsolete” and simply discarded them. In earlier times these maps were considered to be ephemera]
material, like newspapers and PamPHetS, and large wa”-maps received Par’cicularlg careless treatment
because tlﬁey were difficult to store. But what makes earlg terrestrial maps so interesting? Whg should

theg be co“ected, studied and Preservec{? Three main reasons can be sugges’cecl:

* maps Provi&e materials for historical research, Particular]y in the historg of
civilization and science;

* mapsare works of art; and

* maps embod9 a degree of intellectual effort and attainment that makes them wortlﬁg

of collection.

old maps, collated with other materials, he[P us to elucidate the course of human history.
When, in 1918, a mosaic floor was discovered in the ancient TransJordanian church of Madaba showinga
map of Palestine, Syria and part of Eggpt, a whole series of reProcluctions and treatises was Pub[ished
on the geographg of Palestine at that time (see #121). The map answered many hitherto insoluble or
clisputed clues’cions, for example the clues’cion as to where the Virgin Mary met the mother of John
BaPtist. “And Mary arose in those days, and went into the hill country with haste, into a city of Juda”’
(Luke 1.39). Where was this hill country? It was said that as the Archange[ Gabriel aPPearecl to
Zacharias in the holg of holies, Zacharias must have been a High Priest and have lived in Jerusalem,;
John the Baptist would then have been born in Jerusalem. But Jerusalem was not the ‘citg of Juda’.
Some saw in the hill country’ Hebron, a Place that had for a ]ong time been a leading Levitical city, while
others held that Juda was the Levitical city concerned. Many solutions to this Problem were put
Forward, but it was solved once and for all }:)3 the Madaba map, which showecl, between Jerusalem and
Hebron, a Place called Beth Zachari: the house of Zacharias. Excavations on this site revealed the
foundations of a little church, with a Fragment of a mosaic that contained the name “Zacharias”.

A series of maps of one regjon, arranged in chronologica[ order, can show vividlg how it was
discovered, explored ]:)5 travelers and described in detail; this may be seen in facsimile atlases like
those of America (K. Kretschner, 1892), Japan (P.Teleki, 1909), Madagascar (Gravier, 1896), Albania
(Nopcsa, 1916), SPitzbergen (Wieder, 1919), the northwest of America (Wagpner, 19%7), and others. A
series of maps of a coastal regjon (for example, that of Holland or Friesland) or of river estuaries (the
Po, MississiPPi, Volga, or lower Yellow River) gives information on the rate of changes in outline and
their causes. Comparison of travelers’ maps from various Periods show the deve[opment and change of
routes or road—buil&ing and allows us to draw conclusions of every kind about the development or
clecag of farms, vi”ages and towns.

Earlg maps are of great imPortance as works of art. To begin with, tlﬁey were genera”y drawn
bg hand on Parchment or paper, and then Painted. Some, Fortunatelg, were even carved in stone or

engraved in wood or metal Plates. Theg were artistic treasure~houses, being often decorated with fine
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miniatures Portraging life and customs in distant lands, various types of sliiPs, coats-of-arms, Portraits
of rulers, and so on. i tl1e9 were to be presents or gil:ts, then, as in great church Paintings, the
Por‘traits of the reciPients and often the donors too were added. From the second half of the 15“‘
century, maps were Printed from woodcuts and from engraved copper Plates. During the transitional
Period, maps were still decorated with artistic vignettes, Portraits, views of towns, Pic’cures of various
PeoPles in their national dress, liunting scenes, and so on, and expanses of water were covered with
waves, sliiPs and sea monsters. Mountains and forests were depicted as tlieg appear in nature, not bg
conventional signs/sgmlaols. Artists of note, such as Albrecht Diirer and Hans Holbein, often
cooPeratecl in map Procluction and not oan executed the Plates, but also used their skill in coloring the
Prints. MaPs were also Frequently used Purely for decoration; tl’169 furnished designs for Gobelins
tapestries, were engraved on gol:)lets of golcl and silver, tables, and Jewel~casl<ets, and used in
Frescoes, mosaics, etc. It was not until the 18t century, lioweverJ that maps were gra&ually s’criPPed of
their artistic decoration and transformed into PlainJ sPecialist sources of information based upon
measurement.

As mediators between an inner mental world and an outer Pl’igsical worlcl, maps are
fundamental tools lielPing the human mind make sense of its universe at various scales. Moreover, as
mentioned earlier, tlieg are undoulatecllg one of the oldest forms of human communication. There has
Prol:)al:)lg alwags been a maPPing imPulse in human consciousness, and the maPPing exPerience -
involving the cognitive maPPing of space undoubtedlg existed long before the Pligsical artifacts we now
call maps.

A map appears at first siglit as a rela’cively simPle iconic device. Indeed, much of its universal
aPPeal is that the simPler types of map can be read and interPreted with onl9 a little training.
Tlirougliout liistorg, tliougli, ways of lool<ing at maps have to be learned even within oral societies,
formal literacg has not been a Preconclition for them to be made or read. An antliroPologist has
remarked that “the mal<ing and reacling of two dimensional maps is almost universal among mankind,
whereas the reading and writing of linear scripts is a special accomPlisliment associated with a liign level
of social and technical soPliistication.” Thus maps have been associated with cultures that differ
widely in social or teclinological development, while modern Psgcliological research has shown that
children can derive meaning from maps (and indeed draw them) from an earlg age.

G.R. Crone remarked that “a map can be considered from several as/oects, as a scientific
report, a historical a’ocumeni’, a research i’oo/, and an o[y’ect of art. Maps reloresent an excellent mirror
of culture and civilization”, but tl'iey are also more than a mere reflection: maps in their own riglit enter
the historical process bg means of reciProcallg structured relationsliips. The develoPmen’c of the map,
whether it occurred in one Place or at a number of inclePenoent lieartl]s, was clearl9 a concePtual
advance - an imPortant increment to the teclinologg of the intellect - that in some respects may be
comPared to the emergence of literacg or numeracy.

The liistor9 of cartograplig represents more than a technical and Prac’cical liistory of the
artifacts. It may also be viewed as an aspect of the liis’cory of human tliouglit, so that while the study of
the teclmic]ues that influence the medium of that tl'iouglit is imPortant, it also considers the social
signiicicance of car‘tograpliic innovation and the way maps have imPinged on the many other facets of

human liistorg tlieg touch.
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The Historical Context: Prehistoric Cartograplﬂg

The on]y evidence we have for the maPmaking inclinations and talents of the inhabitants of Europe and
adjacent parts of the Middle East and North Africa cluring the Prehistoric Period is the markings and
clesigns on relativelg indestructible materials. It is Probab[e, given the Prevalence of such activity in
historical times among indigenous People, that additional cartographic rePresentations were made bg
Prehistoric man on more ephemera[ materials such as sand, hide, bark, and the dust of cave floors. All
surviving evidence, however, suggests that car’cographic clePictions in Prehistoric rock art constitute a
very minor Por’cion of the total sum of that art. Even in Valcamonica, which is relativelg rich in
Prehistoric rock art and has been well searchec{, the “topographical Figures” number a mere half dozen
out of a rough total of 180,000 recorded Figures from seventy-six sites. The very rarity of cartographic
clePictions Provokes interest in the motivation behind their Production.

Although some clues’cions will alwags remain unanswerecl, there can be no doubt that
Prehistoric rock and mobiliary art as a whole constitutes a major testimony of earlg 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 Pre]ﬁistoric maps, we
must admit that the evidence is tenuous and certainlg inconclusive. The historian of cartograpl']y,
|ool<ing for maps in the art of Prehistoric Europe and its a&jacent regjons, is in exactlg 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 onlg l:)g millennia but
also - where etlﬁnography is called into service to help lluminate the Pre]ﬁistoric evidence - !:)9 the
geographical distance and different cultural contexts of other continents. For instance, I have not been
able to find any such evidence or artifacts of Pre~hi5toric map making that originate& in Asia, South
America or Australia.

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 distribution of objects and events - were being made as ear]y as the Upper
Paleolithic Period (about 10,000 B.C.). The same evidence shows, too, that the quintessentia”g
cartographic concept of rePresentation in Plan was a]read9 in use in that Periocl. Moreover, there is
sufficient evidence for the use of car‘tographic signs from at least the Post~Pa[eolithic Period. Two of
the basic map stgles of the historical Perio&, the Picture map (Perspective view) and the Plan
(ichnographic view), also have their Prehistoric counterparts. The imPortance to Prehistoric man of his
cosmo]ogical ideas is reflected in the cartograplﬁic record. Less clear, however, is the evidence for
celestial maPPing. The Paucity of evidence of clearlg defined rePresentations of constellations in rock
art, which should be easily recognizecL seems strange in view of the association of celestial features
with religious or cosmological belie]cs, though it is understandable if stars were used onlg for Practical
matters such as navigation or as the agricu]tura] calendar. What is certainly different is the P]ace and
Prominence of maps in Prelﬁistoric times as comPareA with historical times, an aspect associated with
much wider issues of the social organization, values, and Philosophies of two very different types of

cultures, the oral and the literate.
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As Pascal Arnaud summarizes in “Mapping the Edges of the Earth: APProacheS and
Cartographical Problems* (The Perllbhery of the Classical World in Ancient Geograp/y and
Car‘tograp/y, 2014), maPPing the e&ges of the world cannot be reduced to the mere cartographic
exPression of the concePtion of the eschatia (in ancient Greek literarg works, the term eschatia implies
mostlg the farthest Part of a country, or indeed the border of a territorg). Their cartographica]
Presentation must be related to the Philosophy, customs and conventions that ruled over ancient
maPmaking, esPeciallg the fact that there was no unified cartographical Presentation of the world, and
that there was no necessary link between the shaPe and Proportions on the one hand, and the idea of
the world on the other. MaPPing the eclges of the world thus could focus on its Physical limits, shape
and dimensions, on the human limits of its inhabited part or simplg consider them as needless empty
zones to be filled with more useful information.

If we consider that the ‘world’ does not mean here the whole globe butjust the inhabited and
known part of it, the so-called oikoumene, as ancient writers used to, maPPing its e&ges would pose
two series of c]uestions, the first regar&ing the eclges of world themselves: what and where were they?
Let us consider that the world could be bounded }:)9 any number of factors: linear, Phgsical limits, such
as coastlines or mountain ranges, }:)9 climatic zones, }39 the presence of Permanent human settlement,
or simplg bg knowleclge. Once the boundaries to be maPPed have been decided, the maPmaker faces
several Problems; and it is these that we are going to examine here. He had to choose a genera[ Iagout
defined }:)g contours and insert into its frame a number of legenc{s, drawn vignettes and, if he so
desired, other ornamental elements. Though maPPingwas an identified PracticeJ its execution was not a
very clear concept in antiquitg: ancient car‘tographg lies some way between geometry and Painting, with
the aspects of these two mixed in dhctering Proportions in different instances. If the maPmaker had
needed to draw the wor]cljust as he thought it rea”9 was, tlﬁings would have been easy. But one of the
main differences between modern cartographg and its ancient Predecessor is that now we seck to draw
the world as it rea”g is; in earlier times this was not necessarilg 50.

Once the island nature of the oikoumene had been admitted, its exact shape, Proportions and
dimensions, and the Place of the major cities in certain clmata, were matters of discussion. Thus the
question arose of the actual Physical limits of the known world. The answer was summarized 139
Agathemerus in the 2d century AD:

The ancients used to give the earth a circular shape. In the middle of it tlﬁey put down

Greece and in the middle of it DClPI’]i, which theg considered as the navel of the world.

But Democritus, a man of great exPerience, first knew that it was oblong, and that its

|engtt1 was one-and-a-half times its width. Dicearchus the PeriPatetic agreecl with this

oPinion. Now, Eudoxus said that the lengtl'] was twice the width, but Eratosthenes
though that it was more than twice, Crates that it was semicircular, HiPParchus that it

was table—shapecl [traPezoidall, others that it was tail-like, Poseidonius the Stoic that it

was 5]ing~|il<e...
Our knowledge of ancient mapmaking remains poor, Primarilg for lack of Phgsical evidence. A

search at Internet resources on ancient cartographg gields most]g reconstructed maps, i.e. drawn in

modern times based on ancient texts.
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Babglonian Cartograpl‘ng /;//
Despite the richness of civilization in ancient Babylonia and the recovery of : 2\ k. SO
whole archives and Iibraries, only a handful of Babg]onian maps have so far X % J; B “y
been found. In MesoPotamia the invention }39 the Sumerians of cuneiform g ~ ,':\ %c";
writing in the fourth millennium B.C. Paved the way for the Production of % 57 5 7/3
ol

maPs. Tl"ley are imPressed on sma” clag tab]ets ]ll<€ tl"lOSC genera”y USCCl b\lj @

the Babg]onians for cuneiform inscriptions of documents, a medium that

must have limited the cartographer’s scope. Other cuneiform tablets of the
Period between 2,500 and 2,200 B.C. include long lists of Place-names, rivers and mountains. The text
on these tablets, which were drawn from earlier sources that reached back as far as the beginning of
the third millennium B.C., may have been used for teaching or Perhaps military purposes, but whether
theg suggest the existence of maps is uncertain. The fact that King Sargon of Akkad was making
military expeditions westwards from about 2,550 B.C. would account for the inclusion of Places as far
west as the Mediterranean. Later we encounter itineraries, re{:erring either to militarg or to tra&ing
exPeclitions and Provide an indication of the extent of Babylonian geographical knowledge at an earlg
date. Tlﬁey do not g0 s0 far as to record distances, but theg do mention the number of nights sPent at
each P[ace, and sometimes include notes or c{rawings of localities Passe& through. As in Greek and
Roman inscriPtions, some documents record the boundaries of countries or cities.

The Babg]onians were noted mathematicians and astronomers. In the former Field, among other
things, theg attained a remarkablg close aPProxima’cion for vz, name]g 1.414213. Our divisions into 60
and 360 for minutes, seconds and &egrees are a direct inheritance from the Ba!:)glonians, who thought
in these terms. Theg had a sexagesimal notation, e.g., 70 was exPressed as1,10.

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 ]:)g sea along the coasts of Arabia and east to India. Itis no surPrise, therefore, to find the
urban culture that the Sumerians developec[ during the fourth millennium B.C. sPreading far afield
through trade and conques’c. Babglonian lore was Passe& down to the Greeks }39 Berosus (ca. 290
B.C.) and others. For examp[es of Babg]onian cartographg see monographs #100A and #101,

Although cuneiform maps may not be forerunners from which later Western maps originate,
theg share characteristics with other cartographic traditions in their graphic imagjng of territorial,
social, and cosmological space. Cuneiform texts Provi&e several varieties of evidence for the ancient
Mesopotamian efforts to express order 135 describing, delimiting, and measuring the heaven and earth
of their experience, Producing house, temple, Plot, and field P[ans, city maps, and, with respect to the
celestial landscape, cliagrammatic c{epictions of stars. Various orders of power are imPlicit in the
exPression of these aspects of order in the environment. Administrative and economic powers support,
or even require, the making of maps, as well as cletermining over’clg the toPograPhies that maps depict.

Where once such maps would not have been admitted within a genera] historg of cartographg, a
new view of the meaning of the map can embrace them. The historiographg of maps and cartographg
has emerged from criticisms similar in nature to those made against the modernist or Presentist

historiograplﬁy of science, namelg, that in rehcying science or sciences such as car‘tographg, false
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evolutionary histories are liable to be constructed. Some originating Point is identified, such as the
origins of science in Greece, or of maPmaking in BabgloniaJ from which a continuous tiistorg may be
written from a Presentist PersPective, a tale of a cliscipline’s inexorable progress from its originating
moment to the present. Critical cartograPtiic tiistorg, however, has laid aside such ideas, and we no
|onger look to (in the words of Denis Wood), “a hero saga involving such men as Eratosthenes,
Ptolemg, Mercator, and the Cassinis, that tracked cartograptiic progress from humble origins in
Mesopotamia to the Putative accomplistiments of the Greeks and Romans’.

By no means do all ancient Near Eastern maps displag metro]ogical finesse or even the use of
measurement, ttiougti some ctiaracteristica”y clo, such as the agrarian field and urban Plot cadastral
surveys. Concern for orientation is attested in a number of maps, but not a]wags in the same way,
a[ttiougti with a tenclencg toward an ot)lique orientation northwest to southeast. Ancient Near Eastern
maps may not have invariably been meant as exact or direct reP]ications of territory, but there can be
little doubt that ttieg ctistinctivelg reflect the concePtual terrain of their social community and culture at
|arge. The maps of buildings and fields focus on the urban and agricultural environment, matters of
critical imPortance to whatever Political and economic powers Prevai]ed.

The maps of cities with their waterways and surrouncling Ptigsical landscape combine
cartograptig of sacred space, seen in the temP]e P]ans, with that of economic space, seen in the field
surveys. The cities of NiPPur and Babylon had a religious and cosmo]ogical function as well as a
Political and economic one. In the Periods of their supremacy cach was viewed as the center of the
universe, as the meeting ground between heaven and the netherworld. The map of the PrinciPa[ temPle
in Babylon, E~sag//, which was the earttilg abode of the national deit9 Marduk, represents the
terrestrial counterpart to the celestial residence of the great god Enli, designecl, tigurativelg sPeaking,
on the b]ueprint of the cosmic subterranean sweet watery regjon of the Apsu.

The Baby]onian world map (#103) is an attemPt to encompass the totality of the earth’s
surface iconographica”y: land, ocean, mountain, swamp, and distant uncharted ‘regjons” This said, it
represents more of an understancling of what the world is from the viewPoint of historical imagjnation
than an image of its toPograPtiy against a measured framework. It offers a selective account of the
relationstiip of Babylon to other Places, including those that were at the furthest reach of know]eclge.

The diversitg of cultures that have sougtit to preserve their maps, Putting them on clay,
papyrus, Parctiment, and other writing media, Points to a near universalit9 of making maps in human
culture. Cogpnitive Psgctio]ogists claim that we come into our Ptigsical world menta”g ec]uiPPecl to
Perceive and describe space and sPatial re]ationstiips. The linguistic act of sPatial clescriPtion is
Pertiaps a Proto~mapmal<ing function of our very desire and attempt to Place ourselves in relation to
the Ptigsica] world. By extension, we should not doubt that maPmaking too, in all its historical
subjectivith is a universal feature of human culture. The interest of the cuneiform maps lies in their rich
articulation of such a feature, uniquely stiaPecl bg the Par‘ticu[ar social norms and forces that emergecl

and changecl within ancient Mesopotamian tiistory.
E':gy Ptian Cartograpl‘ig

Egypt, which exercised so strong an influence on the ancient civilizations of southeast Europe and the

Near East, has left us no more numerous cartograptiic documents than her neigtibor Babglonia.
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Geographical knowledgeJ however, was highlg deve[oped in earlg Egypt. The Pharaohs organized
military camPaigns, trade missions, and even Purely geographical expeditions to exP]ore various
countries. One of the earliest of suchjournegs known to us was undertaken in the years 1,495-92 B.C.
bg sea to the land of Punt [Probablg Ethiopia/Somaliland]. This is described in an inscriPtion in the
TemPIe of Der-el-Bahri where the ship used for this Journe9 is delineated, but there is no map.
Herodotus tells of another voyage, under the Pharaoh Necho (ca. 596-94 B.C.) on which the
Eggptians sailed down the Red Sea, completelg circumnavigating Africa, and back to Alexandria }39 way
of the Pillars of Hercules [Straits of Gibraltar]. Many other Pieces of geographical information are to
be found in inscriPtions on temple walls and in Papgri, but without maps.

There can be no doubt, however, that the ancient Egtjptians had cadastral clrawings. Eggpt
was uncloubtec”g aland of accurate measurement. From earliest times much of the area covered bg the
annual Nile floods had, upon their retreat, to be re—surveyed in order to establish the exact boundaries
of Properties. The survey was carried out, mostlg in squares, 139 Promcessiona] surveyors with knotted
ropes. However, the measurement of circular and triangular Plots was envisaged: advice on this, and
Plans, are gjven in the Rhind Mathematical Papyrus of ca. 1,600 B.C. The Great Pgramicl, on a square
ground Plan, was built not onlg with Precise orientation to the four compass Points, but with very little
difference in the dimensions of the sides.

In so far as car‘tographg was concerne&, Perlﬁaps the greatest extent that Egljptian
achievement is rePresented is !:)g the Turin Paloyrus (#102), collected ]:)g Bernardino Drovetti before
1824. It is evident that the Eggptians were very familiar with large~sca[e car‘tographg and that the
makers of these P]ans treated their subjec’c in a neat and formal way tyPicaI of &ynastic art. DesPite
the Prevalence of re-surveying, no survey maps have survived from dynastic Egypt. From Ptolemaic
Egypt there is a rough rectangular Plan of surveged land accomPanging the text of the Lille Paloyrus /,
now in Paris; also two from the estate of APo”onius, minister of Ptolemg 1. Sophisticatecl survey
techniques were introduced l:)g Alexandrian aPP]ied mathematicians, but to what extent tlﬁey were used
in Practice we do not know. A[though the Egﬂptians are credited with the invention of geometry, no
geographical maps have survived. Also, to date there have been no surviving examples that indicate that
the Eggptians at’cemPted a description, depiction or otherwise tried to convey their concept of the

entire or 1<ﬂOWI"I world.

Greek and Roman Cartographg

The exPlon'ng actvity !:)9 Greeks lke Sglax and Pgthieas mentioned above was matched 139 inteflectual
innovation, as Hellenic Phi]osophers !:)egan asking systematic c]uestions about the world, and seeking rational rather
than mythical answers. The Milesian Philosophers of the fifth and fourth centuries B.C. - Thales, Anaximander and
Hecataeus - were convinced that the earth was a sphere, and theg are rePor‘cec{ to be the first to have made globes
and maps of the world. Sphen'cal geometry and coordinate systems

Outer Sea
Hyperboreans

were first used !:)3 astronomers in relation to the heaven[g SPI’]CTC,

and their subsequent transfer to terrestrial geography enabled Summer
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such theoretical work was that the known, inhabited world - the Mediterranean and western Asia - rePresented only
one small Part of the globe; there remained vast areas of the world that were unknown and out of reach, and where
other men and other civlizations miglﬁt Possibly exist. The Greek militarg and commercial expen'ence served to
confirm this. When Alexander led his armies througfﬁ Persia into India he Perpetua”g encountered new tribes, new
cities and new cultures, aPParen’clg without end. Alexander‘sjoumegs were as imPortant inte"ec’cua”g as theg were
Politica”gj for they enlarged the classical world view. However it is clear that Alexander did not venture his vast army
without a Pﬁor g@ographical Plan. His aim was to reach the “eastern ocean” which Greeks considered must bound
the Eurasian world. He took scholars and geograplﬁers to record hisjoumeg, and his Po]itical Iegacg meant that at
his death the Hellenistic world was a known geographica] realm that stretched from the Straits of Gibraltar to the
Indus.

The use that Greeks made of maps is stil very uncertain. Despﬂ'c the reconstructions shown in these
monographsJ few Greek writers before Ptolemg explicitlg describe a world map, nor has any contemporary world
map survived from the entire classical Periocl. Greek geogaphical ideas are recoverable on]9 from texts, often
seconclarg accounts 139 writers such as Strabo, who, around 10-20 AD., compiled a comPrehensive history of
geographical thought. Strabo describes for examPle the large globe made in Rome bg Crates about the year 5O
Bb.C, upon which Crates theorized that four continents existed, one in each quarter of the éobe. They were
symmetn’ca”g disposed on either side of the equator and of an Atlantic meridian (see #11%). The three unknown
continents could be very similar to our own, and inhabited bg People like ourselves. This kind of tlﬁeon'zing seems to
have aPPealed to the Greeks without dﬁving them on to ask whether the unknown continents could be found and
explore& Infact the classical doctrine of the earth's zones acted as a great barrier to distant exploration. All Greek
thinkers seem to have considered that the earth was divided into five natural zones: an ecluatorial zone, two
temperate zones and two an& Polar zones. Human habitation was Possible only in the temperate zones, while heat
and cold made it imPossible e]sewhere, and Presumably ruled out contacts between the four continents.

Greek civilization started in the Minoan-Mycenaean Age (2,100-1,100 B.C.) and arguably
continued to the fall of the emPires of 59zantium and Trebkond in the Iﬁth century A.D. Within this span
of some three thousand years, the main achievements in Greek cartography took Place from about the
sixth century B.C. to the culminating work of Ptolemg in the second century A.D. This seminal area is
convenient]g divided bg Germaine Aujac (in Harley’s History o:fCartograp/y, Volume One) into several
Periods: the Archaic and Classical Period (to the fourth century B.C), the Hellenistic Period (fourth
and third centuries B.C), the Ear/y Greco-Roman Period (second century B.C. to the second century
A.D.), and the Age o:fPto/emy (second century A.D.).

Both Strabo (#115) and Agathemerus (later Greek geographers) claim that, accorcling to the
geographer Eratosthenes (#712), Anaximander (#/07) was the first to Pu!:)lish a map of the world. The
map Probablg insPirecl the Greek historian Hecataecus of Miletus (#/08) to draw a more accurate
version. Strabo viewed both as the first geographers after Homer (#105).

Local maps were Produced in ancient times, notably in Egljpt, Lydia, the Middle East, and
Babylon. Tlﬁey indicated roads, towns, borders, and geo]ogical features. Anaximander’s innovation was
to represent the entire inhabited land known to the ancient Greeks. Such an accomplishment is more
signhcicant than it at first appears. Anaximander most [ikelg drew this map for three reasons. First, it
could be used to imProve navigation and trade between Miletus' colonies and other colonies around the

Mediterranean Sea and Black Sea. Seconcl, Thales would Probablg have found it easier to convince the
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lonian city-states tojoin in a federation in order to Pusti the Median threat away if he Possessecl such a
tool. Fina”g, the Ptiilosoptiical idea of a g]obal rePresentation of the world simplg for the sake of
knowledge was reason enougti to clesign one.

Surelg aware of the sea’s convexity, he may have designecl his map on a s]igtitlg rounded metal
surface. The center or “navel” of the world (Opparde yﬁg/ompnalés gés) could have been DelPtii, but is
more likely in Anaximander’s time to have been located near Miletus. The Aegean Sea was near the
map’s center and enclosed by three continents, themselves located in the middle of the ocean and
isolated like islands bg sea and rivers. Europe was bordered on the south bﬂ the Mediterranean Sea
and was seParatecl from Asia t)y the Pontus Euxinus [Black Seal, the Lake Maeotis, ancl, further east,
either t)g the Phasis River (now called the Rioni) or the Tanais. The Nile flowed south into the ocean,
separating L/’[)ya (which was the name for the part of the then-known African continent) from Asia.

It has often been remarked that the Greek contribution to cartograptig lay in the sPeculative
and theoretical realms rather than in the Practica] realm, and nowhere is this truer than in the Archaic
and Classical Period. Large~sca[e terrestrial maPPing, in Particularj lacked a firm emPirical tradition of
survey and first-hand observation. Even at the end of the Perio&, the geograptiical outlines of the
oikumeme [inhabited world] were on]g delineated as a tiigti level sketch. Moreover, for the historian of
cartograptig, this ear[g Period poses Particu]ar Prob]ems as much ttirougti the scantg nature of the
evidence as tnrougti the &itticultg of its interpretation. No cartograptiic artifacts clearlg define a
beginning to the Period. The links, for exarnPIe, with the earlier Babg]onian and EggPtian cartograptiy
can be onlg tentatively establistiecl} and the extent to which the earlg Greeks were influenced t)g such
l(now[edge remains a matter for corjecture. While there is some circumstantial evidence for both the
transmission and the recePtion of irnPortant mathematical concepts relevant to cartograptig - and even
for the descent of the basic design of the world map - direct clocumentarg PromC for such connections
is ]acking.

Accorcling to the g[obe historian E.L. Stevenson, it is not easy to fix, with angtning like a
satistactory measure of certainty, the beginning of globe construction; very
natura”g it was not until a sptierical ttieorg concerning the heavens and the earth
had been accePted, and for this we are led back to Aristotle and begonct back
indeed to the Pgttiagoreans if not yet farther. We find allusions to celestial g]obes
in the days of Eudoxus and Arcnimedes, to terrestrial globes in the &ags of
Crates (#1/3) and HiPParctius. We find that the Greek geograptier Strabo (#11%)
gives us cluite a definite word concerning their value and their construction, and
that Ptolemg (#119) is so definite in his references to them as to lead to a belief
that globes were bg no means uncommon instruments in his dag, and that ttieg
were regar&ecl of much value in the stuAg of geograptig and astronomg,

Particularlg of the latter science. There is, tiowever but one example l<nown

which has come down to us from that ancient day, this a celestial globe brieiqg .
described as the Farnese g/obe It is of marble and is tnougtit bg some to date trom the time of
Eudoxus, that i 1s, three hundred years before the Christian era. The Farnese Atlas is a second centurg
Roman marble copy of a Hellenistic sculpture of Atlas knee[ing with the celestial sPheres weigtiing
tieavilg on his shoulders. It is the oldest extant statue of the Titan of Greek mgttiologlj, who is
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rePresentecI in earlier vase~Painting, and more imPortant, the oldest known rePresentation of the
celestial sPhere. The sculPture is at the National Arclﬁaeological Museum (Museo Arclﬁeologico
Nazionale) in Naples, ltalg. It stands seven feet (2.1 meters) tall, and the g]obe is 65 cm in diameter.

To the Arab countries belongs chief credit for kecping alive an interest in astronomical studies
cluring the so-called Christian middle ages, and we find them interested in globe construction, that is, in
celestial globe construction; so far as we have knowledge, it seems doubtful that theg undertook the
construction of terrestrial g]obes.

Among the Christian Peop]es of Europe in this same Periocl there was not wanting an interest
in both geograplﬁg and astronomg. We are now learning that those centuries were not entirelg barren of
a certain interest in sciences other than theologica]. In Justinian’s claHJ or near it, one lLeontius
Mechanicus busied himself in Constantinople with globe construction, and we have left to us his brief
clescriptive reference to his work. With stress laid, during the many centuries succeeding, upon matters
Pertaining to the religious life, there na’cura”g was less concern than there had been in the humanistic
clays of classical antiquitg as to whether the earth is splﬁerical in form, or flat like a circular disc, nor was
it thought to matter much as to the form of the heavens. Yet there was no century, not even in those
ages we happilg are ]earning to call no longer “clark”, that geographg and astronomg were not studied
and taught, and globes celestial as well as armi”ary spheres, if not terrestrial globes, were constructed.
The Venerable Bede, Pope Sylvester I, the Emperor Frederick 11, and King Alfonso of Castile, not to

name many others of PerhaPs lesser signhcicance, displaged an interest in globes and map making.

Chaldean Conccption of the Shapc of the Earth. It has now been ascertained and
demonstrated begond doubt that the earliest ideas concerning the laws of the universe and the shaPe
of the earth were, in many respects, more correct and clearer than those of a subsequent Period. For
instance, Hyde Clarke has more than once Pointed out in The chcnd of the Atlantis of Plato, Roga]
Historical Society 1886, etc., that Australia must have been known in the most remote an’cic]uitg of the
ear19 historg of civilization, at a time when the intercourse with America was still maintained. It is
certainlg remarkable, as we learn from classic authors, that the school of Pergamos (second centurg
B.C) accorcling to Crates taught that the earth was divided into four worlds or regjons. These were the
Great World or Northern Continent (Asia, Europe. and Alcrica), the Austral or Southern World
(Australia), the Northern Wor/a’, oPPosite from EuroPe (Nor‘th America), and the Southern Wor/d, to
balance the Austral World (South America). All these were described as being inhabited.

However, the author of Chaldea from the Earliest Times to the Rise of Assyria, Zenalde A.
Ragozin, says the ancient cultural group known as the Shumiro-Accads had formed a very elaborate
and clever idea of what theg suPPosed the world to be like; theg imaginecl it to have the slﬁape of an
inverted round boat or bowl, the thickness of which would represent the mixture of land and water (k-
a) which we call the crust of the carth, while the hollow beneath this inhabitable crust was fancied as a
bottomless Pit or abyss {ge), in which dwelt many powers.

“Let us imagjine then a boat turned over, not such a one as we are in the habit of seeing, but a
round skiff like those which are still used, under the name of Kufa, on the shores of the lower
Tigris and EuPhrates, and of which there are many rePresen’cations in the historical scuIPtures of

the Assgriaﬂ Palaces, the sides of this round skiff bend upwards from the Point of the greatest
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wiclth, so that ’clneg are shaped like a hollow sphere dePrivecJ of two-thirds (sic, for one~third) as
the context shows) of its l'ieight, and showing a circular oPening at the Point of division. such
was the form of the earth accorcling to the authors of the Accadian magical formulae and the
Chaldean astrologers of after years. We should express the same idea in the present dag bg
comParing it to an orange of which the top had been cut o#, Ieaving the orange uPrig]'xt upon the
flat surface thus Produced.”

Above the convex surface of the earth (ki-a) sPreads the sl<9 (ana), itself divided into two
regjons - the highest heaven or firmament, Wl’]fCl’], with the fixed stars immovab]y attached to it,
revolved, as round an axis or Pivot, around an immensely high mountain, which joined it to the earth as a
Pi”ar, and was situated somewhere in the far North~East, some say Nor‘th, and the lower hcaven, where
the Plane’cs - asort of resPlendent animals, seven in number, of beneficent nature - wandered forever
on their aPPointed Path To these were oPPosed seven evil demons, sometimes called The Seven Frery
Phantoms. But above all these, higher in rank and greater in power, is the SID/'rft (Z1) of heaven (ana),
ZI-ANA, or, as o{;l:en, simplg ANA--Heaven. Between the lower heaven and the surface of the earth is
the atmospheric regjon, the realm of M or MERMER, the Wind, where he drives the clouds, rouses the
storms, and whence he pours down the rain, which is stored in the great reservoir of Ana, in the
l’]eavenlg ocean. As to the ear‘tHg ocean, it is fancied as a broad river, or watery rim, Howing all round
the edge of the imaginary inverted bowl; in its waters dwells EA, or The Exalted Fis/y or on a
magni{:icent shipl with which he travels round the earth, guar&ing and Pro’cecting it.” Berosus, the
Priestlg historian of Babglon, in rePorting the legen& concerning the arrival of EA from the East, seems
to have given the God’s name EA-han [EA the Fish] under the corruPted Greek form of Oannes. See
the sketch below of an inverted Chaldean boat transformed into a terrestrial g[obe, which will give one

anidea of the Possible appearance of early terrestrial g]o}:)es.
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Now, it is remarkable that the Greeks, adoPting the earlier Chaldean ideas concerning the
sPtiericitu of the eartti, believed also in the circumfluent ocean; but ttieu appear to have removed its
Position from latitudes encirciing the Arctic regjons to a latitude in close Proximitg to the equator.

Notwithstanding this encroachment of the external ocean - encroachment which may have
obliterated indications of a certain northern Portion of Australia, and which certainlg filled those
regjons with the great carth - surrounding river Okeanos - the traditions reiating to the existence of an
island, of immense extent, begonci the known worid, were kePt up, for ttieu Pervade the writings of
many of the authors of anti uity.

In a tragment of the works of Ttieopompus, Preserveci t)u Aeiian, is the account of a
conversation between Silenus and Midas, King of Ptirugia, in which the former says that Europe, Asia,
and Africa were lands surrounded t)g the sea; but that iaeuonci this known world was another island, of
immense extent, of which he gives a description. The account of this conversation, which is too iengttiy
here to give in full, was written three centuries and a half before the Christian era. Not to trouble the
reader with Greek, an extract from the Englisti version t)g Abraham I:[eming, Printed in 1576, in the
amusinglg quaint but vivid language of the time:

“The Thirde Booke of Aclianus of the familiaritie of Micias, the P]’irigian, and SClenusj and of
certaine circumstances which he incredibiu rePorted. TtieoPomPus declareth that Midas, the
Ptirggian, and Selenus were knit in familiaritie and acciuaintance. This Selenus was the sonne of a
ngmptic inferiour to the gocis in condition and cicgreej but suPeriour to men concerning
mortaigtie and death. These twaine mingieci communication of suncirge t]'ignges. At iengttij in

rocesse of ta”«i, Selenus tolde Midas of certaine iiandes, named Europia, Asia, and Libia,
which the ocean sea circumscribeth and compassctti round about; and that without this worlde
there is a continent or Perce” of ciru lancie, which in greatnesse (as hee rePortecl) was infinite
and unmeasurable; that it nourished and maintained, bﬂ the benefite of the greene medowes and
pasture Plots, suncirue bigge and migtitu beastes; that the men which inhabite the same climats
exceede the stature of us twise, and yet the iengtti of their life is not equa” to ours; that there be
many and divers great citties, mangtoicl orders and trades of Iiving; that their lawes, statutes, and
ordinaunces are dittercnt, or rather clean contrary to ours. Such and lgke t]'iinges dgci he
rehearce.” Major adds: “The remainder of this curious conversation, however aPParentlg

taiauious, deserves attention from the thoughttul reader.”

The side of the boat curves inwards, so that when reversed the tigure of it would be like an orange with
a slice taken off the top, and then set on its flat side. The Chaldean concePtion, thus rudeiy described,
shows a yet nearer aPProximation to the true doctrine concerning the form of the g[obej when we bear
in mind that this actua”y isin stiape a flattened sPtiereJ with the vertical diameter the shorter one.
ComParing these earlg notions, as to the stiaPe and extent of the habitable world, with the later
ideas which limited the habitable Portion of the giobe to the equatorial regions, we may surmise how it
came to pass that islands--to say nottiing of continents which could not be rePrescnted for want of
space - beionging to the southern tiemisptiere were set down as be]onging to the northern tiemisptiere.
A curious example of the difficulties that earlu cartograPtiers of the circumfluent ocean Period had to
contend with, and of the sans facon method of dealing with them, occurs in the celebrated Fra Mauro
maploamund/ (#249), which is one of the last in which the external ocean is still retained. On this map of

XX1



Introduction

the world the islands of the Malag Arctﬂpeiago follow the shores of Asia from Malacca to JaPan.
Borneo, Scelebes and the Ptii]iPPines are left out, and the car‘tograptier, conscious of his omissions,
excuses himself naivelg in these terms: “/n questo Mar Oriental sono molte isole grano’e e famose che
non ho /oosto per non aver /uogo [In this Oriental sea there are great many large and well-known
islands, that I have not set down, because I had no room].”

We have no Positive Proot of this tiaving been done at a very ear]y Period, as the earlier globes
and maps have all c{isaPPeared; but we may sate]y conjecture as mucti,Juciging from coPies that have
been handed down. Globes esPeciallg - as being more explicit, because not Presenting the difficulties
of Planispheric Prcjection - would have been usetul, for tl"le would have shown us exactly what earlg
geograptiical knowledge must have been in this resPect; untortunateng whereas the earliest recorded
mention of an earth globe is of the one made 139 Crates (200 B.C. — #//3), ten feet in diameter and
described 139 Strabo, Geogralohfca; Book ii. ctiaPter v. Paragrapti 10 - the earliest one extant dates no
further back than the year 1492 This is the well-known globe of Martin Behaim of Nuremberg (#258).

Earlg maps of the world, as ciistinguistiecl from g]obes, take us back to a somewhat more
remote Perio&; ttiey all bear most of the &isProPortions of the Ptolemaic geograptig, for none
belonging to the Pre~Ptoiemaic Perioc{ are known to exist. The influence of the Ptolemaic astronomical
and geograptiical system was very great, and lasted for over thirteen hundred years. Even the Arabs,
wtio, after the fall of the Roman EmPire, developeci the geograptiical knowledge of the world during the
first Perioci of the middle ages, acioPte& it along with many of its errors.

We have seen ttiat, accorciing to the earliest geograptiical notions, the habitable world was
rePresentecI as tiaving the shape of an inverted round boat, with a broad river or ocean tlowing all
round its rim, begoncl which oPened out the At)gss or bottomless Pit, which was beneath the habitable
crust.

The Aescription is sutticient]y clear, and there is no mistaking its general sense, the onig Point
that needs elucidation ]:)eing that which refers to the Position of the earth or globe as viewed 139 the
sPectator.

Our modern notions and our way of looking at a terrestrial g[obe or map with the north at the
toP, would lead us to conclude that the abyss or bottomless Pit of the inverted Chaldean boat, the
Hades and Tartaros of the Greek conception, should be situated to the soutty somewhere in the
Antarctic regjons. There are reasons to believe tiowever, apart from the evidence we gattier in the
Poems, that these abgssal regions were suPPosed or believed to be situated around the North Pole.

The internal evidence of the poems Points to a northern as well as a southern location for the
entrance to the infernal regions. Homer, The Outward Geograp/y Eastwards: “The outer geograptig
eastwards, or wonder]ancl, has for its exterior bounclary the great river Okeanos, a noble concePtion,
in everlasting flux and reflux, roundabout the territory given to Iiving man. On its farther bank lies the
entrance to the Una’erwor/d; and the passage, which connects the sea (Ttialassa, or Pontos) with
Okeanos, lies in the east: ‘where are the abodes of the morning gocldess, and the risings of the sur’
(Od. 12:3). Here however he makes his hero confess that he is who”g out of his bearings, and cannot
well say where the sun is to set or to rise (Od. 10:1%9). This bewildered state of mind may be reasonat)ig
exPlained. The whole northern region, of sea as he suPPosecl it, from west to cast, was known to him

on]g 139 Phoenician rePorts. One of these told him of a Kimmerian land cieprivecl Perpetua”g of sun or
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claylight. Another of a land, also in the north, where a man, who could Aispense with sleeP, might earn
double wages, as there was hard]y any night. He Probablg had the first account from some sailor who
had visited the northern latitudes in summer; and the second from one who had done the like in winter.
Theg were at once true, and for him irreconcilable. So he assigned the one tale to a northern country
(Kimmerie) on the ocean-mouth castwards, near the island of Kirke, and the other to the land of the
Lasistrugonas westwards but also northern, and ]ging at some clays’ distance from Aiolie; but was
comPe”ed, ]:)9 the ostensible contradiction, to throw his latitudes into something like Purposecl
confusion.”

Another Probab[e source of information: The Phoinikes of Homer are the same Phoenicians
who as Pi]ots of King Solomon’s fleets brought goH and silver, vory, apes and Peacocks from Asia
begond the Ganges and the East Indian islands. The Phoenician reports referred to come most [ikelg
therelcore, not so much from the nor‘th, as from these regjons which, tradition tells us (Fra Mauro’s
maploamund/ #249), were situated prolofnqua ale tenebre. Volcanoes were suPPosed to be the
entrances to the infernal regions, and towards the southeast the whole region beyoncl the river
Okeanos of Homer, from Java to Sumbawa and the Sea of Banda, was sumq:icientlg studded with migntg
Peaks to warrant the idea theg may have originated Then in a nor’cheas‘cerly direction Homer’s great
river Okeanos would flow along the shores of the Sandwich group, where the volcanic Peak of Mt.
Kilauea towers three miles above the ocean. lndeecl, wherever we look around the margin of the
circumfluent ocean for an aPProPriate entrance to Hades and Tartaros, we find it, whether in Japan,
lce]and, the Azores, or CaPe Verde Islands.

European mariners and geographers of the Homeric Perio& considered the bearing of land and
sea onlg in connection with the rising and setting of the sun and with the four winds Boreas, Euros,
Notos, and Selonuros. These winds covered the arcs intervening between our four cardinal Points of
the compass, which Poin’cs were not located exactlg as with us; but the north leaning to the east, the
cast to the south, the south to the west and the west to the north (see Beatus’ Turin map, #207.15).

These mariners and geographers acloPtecl the Plan - an arbitrary one - of consi&ering the
earth as lﬁaving the north above and the south below, and, after g]obes or maps had been constructed
with the north at the toP, and this method had been handed down to us, we took for granted that it had
obtained universa”g and in all times.

Such has not been the case, for the earliest navigators, the Phoenicians, the Arabs, the
Chinese, and Perhaps all Asiatic nations, considered the south to be above and the north below. The
reason for this is Plausible, for whereas the northern seaman regu]ated his navigation !:)g the North
Star, the Asiatic sailor turned to southern constellations for his guidance. Many cartographers of the
renascence, whose charts indeed we cannot read unless we reverse them, must have followed Asiatic
cartographical methods, and this Perhaps througlﬁ copging local charts obtained in the countries
visited ]39 them.

It is strange that some his’corians, in Pointing out so cleverly that the Chaldean conception was
more in accordance with the true doctrine concerning the form of the globe than had been susPec’cecl,
fails, at the same time, to notice that Homer in his brain~map reversed the Chaldean terrestrial globe

and P]acecl the north at the top. This is all the more strange when we take into consideration that, in the
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lignt of his context, the fact is apparent and of great imPortance as coincicling with other European

vViews concerning the location of the north on terrestrial g]obes and maps.

“The surface of the vessel represented is the world which we inhabit. The mouth lies
downward. In the hollow of the solid dwell the Ear’ch~genii of Tartaros and the SPirits
of the dead. Over it extends the comPac’cecl mass of Heaven, with its astral bodies. All
this seems to have been adopted bg Homer. But, moreover, the Chaldean Heaven
rested upon columns, about which it revo]ved; these columns were not at the zenith of
the heaven, which was immediatelg over Accad, but at the Mountain of the East
[Nortneast or Nortn]. And even so Homer sets his heaven upon columns, but Places
them with his Atlas in the south.”

Greek Conception of the 5/73[[)6 of the Earth

The Chaldeans Placed their north below; Homer P]acecl his north above as shown here. The Chaldeans
Placecl their heaven in the east or northeas’c; Homer P]acecl his heaven in the south or southwest.
During the middle ages, we shall see a reversion take Placc, and the terrestrial Paraclise and
l’]eavenlg Paradisc Placed according to the earlier Chaldean notions (i.e., East); and on maps of this
ePocn, encirc]ing the known world from the North Pole to the equator, flows the antic Ocean, which in
clags of yore encircled the infernal regjons. In this ocean we find also EA the Exalted Ffsh, but,
clePrived of his ancient grandeur and clivinitgj he is no doubt considered notning more than a merman at
the Period when acquaintance is renewed with him on the Schoner-Frankfort gores of Asiatic origin

bearing the date 1515 (#323).
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At a later Perio&, during which Planispheric maps, slﬁowing one hemisphere of the world, may
have been cons’cructed, the circumfluent ocean must have encircled the world as rePresented by the
geographical exponents of the time being; albeit in a ’cota”g different way than exPressec{ in the
Shumiro-Accadian records. The &ivergence was Probablg owing in a great measure to the inabi]it9 of
representing graphica”y the perspective appearance of the globe on a Plane; but may be also
traceable to an erroneous interpretation of the original idea, caused }39 the reversion of the cardinal
Points of the compass.

Afterwards came the geographical Period, 500 B.C,, when Thales drew the equator across the
globe; but the original design of this line of demarcation became confused also, and so misapplied that
it was made to follow the southern rim of the ocean that girdecl the world. This extraorclinary manner of
clis’cor’cing the equatorial regjons was rePeatecl in mediaeval charts, and one of its last rePresentations is
nowhere more remarkable than in Fra Mauro’s celebrated mappamuncﬁo{: 1459 (#249).

The zone or climate division of the world was Propouncled about the same time. Accorcling to
this division other continents south of the equator were suPPosed to exist and inhabi’ced, some said,
but not to be aPProached }39 those inhabiting the northern hemisplﬁere on account of the Presumecl
imPossibilitg of traversing the ec]uatorial regjons, the heat of which was believed to be too intense.

It follows from all this that, as mariners did actua”g traverse those regions and Penetrate south
of the equator, the islands theg visited most, such as Java, its eastern Prolonga’cion of islands,
Sumbawa, etc., were believed to be in the northern hemisphere, and were consequentlg P]acecl there !:)g
geographers, as the earliest maps of the various editions of Ptolemg’s Geograp/y bear witness.

To these first sources of confusion may be added another that originated with the mis[eading
accounts in which Sri Lanka/Ceg]on and Sumatra were indiscriminatelg described under the Greek
name of Talorobana, and this confusion of one island with the other led to various forms of distortion;
sometimes Sri Lanka/Ceglon was Placed in the longitude and latitude of Sumatra; at other times
Sumatra was P]aced where Sri Lanka/Ceglon stan&s; bu’c, as Sumatra was known ]39 some to be cut in
two !:)g the ecluator, Sri Lanka/Ceg[on had to be en]argecl s0 as to extend su]cmcicientlg south to allow for
it being bisected bg the equator as mentioned. Then again islands lging south of the equator came to
be taken for Sri Lanka/CeylomCeram, for instance. Talorobana was the Greek corruption of the
Tamravarna of Arabian, or even Perhaps Phoenician, nomenclature; our modern Sumatra.

These mistakes were the result doubtless of an erroneous interPretation of information
received; and the most likelg Period cluring which cognizance of these islands was obtained was when
Alexandria was the center of the Eastern and Western commerce of the world. About this time
Eratosthenes (#/12) was the chief or great Librarian at Alexandria (230 to 220 B.C.). Geographical
science was on the eve of reaching its apogee with the Greeks, were it was doomed to retrograde with
the decline of the Roman EmPire. The views of the three great Greek astronomers and car‘tographers,
Dicearchus, Eratosthenes and HiPParchus (300 to 125 B.C.), comPrising the origin of degrees of
|ongitude and latitude, the inauguration of the Princip[e of stereographic Prcjection and the division of
the circle into 350 degrees, give us an idea of the progress made at the time. Altl']ough these views were
continued and deve]oped to a certain extent ]:)H their SUCCESSOrs, Strabo and Ptolemg, tlﬁrough the
Roman Period, and more or less entertained cluring the Middle Ages, theg became obscured as time

rolled on.
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But to return to the earlier Pre-Ptolemaic Period and to form an idea of the chances of
information which the traffic carried on in the Indian Ocean may have offered to the Greeks and
Romans, here is what Antonio Galvano, Governor of Ternate says in 1555, cluo’cing Strabo and Pling

(5tra]:>o, lib. 17; Plinius, lib. 12, cap. 18). The quain’c Pnraseologtj of his translator runs thus:

“For the trafficke grew so excccc]ing great that theg sent every yeere into India a hundred and
twenty shiPs laden with wares, which began to set saile from Myos-Hormos about the middle of
Julg, and returned backe againe within one yeere. The marchandise which t]'icg did carrie
amounted unto one million two hundred thousand crownes; and there was made in returne of
every crown an hundred. In so much that, bg reason of this increase of wealth the matrones, or
noblewomen, of that time and Placc (Rome) sPent inFinitely in dccking themselves with Precious
stones, Purp|e, Pearles, gum benzoin, frankincense, musk, amber, sandalwood, aloes, and other
Per{:umes, and trinkets, and the like; whereof the writers and historians of that age sPeake very
greatlg.”

Now as the above articles of commerce, mentioned bg Strabo and PlingJ after leaving their
original ports in Asia and Austral-Asia, were convege& from one island to another, any information,
when sougnt for, concerning the location of the islands from which the sPices came, must necessarilg
have been of a very unreliable cnaracter, for the different islands at which any s’cag was made were
invariablg confounded with those from which the sPices origina”y came. We shall see, when dealing with
Ptolemg’s map of the worH, some of the results of this confusion.

Accorcling to the Lives of the Saints, St. Thomas, after the dispersion of the APostles,
Preacned the Gospel to the Parthians and Persians; then went to India, where he gave up his life for
Jesus Christ. John , King of Por’cugal, ordered his remains to be souglﬁt for in a little ruined cnape]
that was over his tornb, outside Mc//lalour or Ma/ia,Dor. In 1523 a vault was discovered shaped like a
cnape[. The bones of the nolg aPos’cle were Foun&, with some relics that were Placecl in a rich vase. The
Portuguese built near this Place a new town that tneg called st. Thomas or San-Thome. In Strabo’s

Geograp/n’ca there are these four Points of impor’cance:

1. That he corroborates Homer’s views as to the spnerici’cy of the earth ]:)g clescribing
Crates’ terrestrial globe (Geograp/ﬁca; Book ii. cnapter v. section 10).

2. That he accentuates Homer’s views concerning the black races that lived some in the

west (the African race) others in the east (the Australian race).

3. That he shows the four cardinal Points of the compass to have been situated
somewhat dhq:erentlg than with us, for he says (Book 1, c. iv. section 6): “...So that if
the extent of the Atlantic Ocean were not an obstac[e, we mignt easi]g pass from Iberia
to India, still keeping in the same Para”e[, etc.” This is the idea that Columbus
endeavored to put into Practice; but had he followed the Para”e[ mentioned, instead of
reacl’n’ng the islands now called the West Indies, he would have reached the latitude
where New York now stands. Again, if we consider the Atlantic and North Pacific
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Oceans as devoid of the American Continent, and the Atlantic Ocean as stretching to
the shores of Asia, as Strabo did, the Para”el of Iberia (SPain) would have taken
Columbus’ ships to the north of JaPan~~i.e., much further north than the India of
Strabo.

4. That he appears to be Perpetuating an ancient tradition when he supposes the
existence of a vast continent or antichthonos in the southern hemisphere to

counterbalance the weight of the northern continents.

From these facts, and many otlﬁers, such as the Positions given to the Mountain of the East or north-
east of the Shumiro~Accacls, the Mountain of the 50ut/7, or southwest of Homer, and the Infernal
Regons, we may conclude that the North Pole of the Ancients was situated somewhere in the
neiglﬁborhood of the Sea of Okhotsk. The relativeness of these Positions appears to have been
maintained on some mediaeval maps. See the Beatus Turin (#207.15) and Fra Mauro’s maps (#249).

It is in the Classical Period of Greek cartographg that we can start to trace a continuous
tradition of theoretical concepts about the size and shaPe of the earth. To aPPreciate how this Period
laid the foundations for the c{eve]opments of the ensuing Hellenistic Period, it is necessary to drawona
wide range of Greek writings containing references to maps. In some cases the authors of these texts
are not norma”g thouglﬁt of in the context of geographic or cartographic science, but nevertheless theg
reflect a widespread and often critical interest in such ques’cions. Aristotle’s writings, for example,
Provi&e a summary of the theoretical knowledge that underlag the construction of world maps l:)g the
end of the Greek Classical Period. At the time when Alexander the Great set off to conquer and
explore Asia and when Pytheas of Massalia was exploring northern Europe, therefore, the sum of
geographic and cartographic knowledge in the Greek world was a[reaclg considerable and was
demonstrated in a variety of graphic and three-dimensional rePresen’cations of the heavens and the
carth. Terrestrial maps and celestial globes were widelg used as instruments of teaching and research.
It has been shown how these could have aPPealed to the imagjnation not only of an educated minority,
for whom theg sometimes became the subject of careful sclﬁo]arlg commentary, but also of a wider
Greek Pub]ic that was a[reaclg ]earning to tBnink about the world in a Pl’]gsical and social sense through
the medium of maps. if a literal interPretation was followed, the car’cographic image of the inhabited
world, like that of the universe as a whole, was often misleacling; it could create confusion or it could
help establish and perpetuate false ideas. The celestial glo!:)e had reinforced the belief in a spherical
and finite universe such as Aristotle had described; the drawing of a circular horizon, however, from a
Point of observation, might have Perpetuated the idea that the inhabited world was circular, as might
also the clrawing of a sphere on a flat surface. There was, however, evi&entlg no consensus between
cartographic theorists, and there seems in Particular to have been a gap between the accePtance of
the most advanced scientific theories and their translation into map form. In sPite of the assertions of
Democritus, Ludoxus, and Aristotle, maps of the inhabited world remained circular, with their outer
limits very vague. Knowledge even of the Mediterranean was incompletelg established. Although just
before the invasion of Sicily #15B.C) average Athenians may have been able to sketch the outline of
the island and indicate Libga and Carthage in relation to it, they genera”y knew little about its size. It
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can be said, with tn’n&sigtwt, that t)g the end of the Classical Greek era the need to find a means of
clrawing maps to scale, and of makinga systematic study of the inhabited world, was urgent.

Likewise, it should be emPt]asized that the vast majoritg of our knowledge about Greek
cartographg in this earlg Period is known Primarilg onlg from second- or third-hand textual accounts.
We have no original texts of Anaximander, Pgttwagoras, or Eratosthenes - all Pi”ars of the development
of Greek cartograptﬂc thought. In Par‘ticular, there are re]ativelg few surviving artifacts in the form of
graptn'c rePresentations that may be considered maps. Our cartograptwic knowledge must, theretore,
be gleanecl largelg from [iterary clescriptions, often couched in Poetic tanguage and difficult to
interPret. In addition, many other ancient texts a”uc[ing to maps are further distorted bﬂ !:)eing written
centuries after the Period ttweg record; ttweg too must be viewed with caution because theg are simi]arlg
interPretative as well as c{escriPtive. DesPite what may appear to be reasonable continuity of some
aspects of cartograptﬁc thought and Practice, in this Par‘ticular era scholars must extrapolate over
|arge gaps to arrive at their conclusions. In the monographs of sPecitic Greek maps that follow,
theretore, a largelg emPirical aPProach has been adopteé, so that the maximum amount of information
about the maps, collected under the names of individual authors/car‘tographers, can be extracted in
chronological order from what are often the tragments of lost works.

The monograpt]s included within this book that describe maPs/maPmakers from the Archaic
and Classical Periodinclude the to”owing:

« #105, Homer’s World View (900 B.C.)

« #106, The Frame of Greek World Maps
« #107, Anaximenes of Miletus (600 B.C.)
« #108, Hecataeus’ World MaP (5300 B.C)

There is no comP]ete break between the clevelopment of car‘tographg in Classical and in
Hellenistic Greece. In contrast to many Periods in the ancient and medieval world and despite the
tragmentarg artifacts, we are able to reconstruct throughout the Greek Period, and indeed into the
Roman, a continuum in cartograptﬁc thought and Practice. Certaintg the achievements of the third
century B.C. in Alexandria had been Preparecl for and made Possit)le t)g the scientific progress of the
fourth centurg. Eudoxus had alreadg formulated the geocentric twypothesis in mathematical moclels;
and he had also translated his concepts into celestial globes that may be regarded as anticiPating the
sloha/rolooi/a [mechanical spheres]. By the begirming of the Hellenistic Period there had been
develope& not on]g the various celestial g]obes, but also sgstems of concentric splﬁeres, togetlﬁer with
maps of the inhabited world that fostered a scientific curiosity about fundamental cartograptﬂc

uestions. The relative smallness of the inhabited world, for example, later to be Provec{ ]39
Eratosthenes, had alreadg been ctimlg envisaged. It had been the subject of comment bg Plato, while
Aristotle had quoted a tigure for the circumference of the earth from “the mathematicians” at 400,000
stades; he does not exPlain how he arrived at this tigureJ which may have been Eudoxus’ estimate.
Aristotle also believed that on]9 the ocean Prevented a passage around the world westward from the
Straits of Gibraltar to India.
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In sPite of these sPeculations, tioweverJ Greek cartograptig migtit have remained iargely the
Province of Pnilosopiﬁg had it not been for a vigorous and Para”ei growtti of emPiricai i<now|ecige.
Indeed, one of the salient trends in the tiistory of the Hellenistic Period of cartograptig was the growing
tenclency to relate theories and mathematical models to newig accluire& facts about the world -
esPeciaHQ those gattiereci in the course of Greek exPioration or embodied in direct observations such
as those recorded t)g Eratosthenes in his scientific measurement of the circumference of the earth.
DesPite a continuing lack of surviving maps and original texts ti'irougtiout the Perioci - which continues
to limit our understanciing of the ctianging form and content of cartograptig - it can be shown ttiatJ bg
the Perio&’s end, a marke&lg different cartograptiic image of the inhabited world had emerged.

That such a ctiange should occur is due both to political and militar9 factors and to cultural
clevelopments within Greek society as a whole. with respect to the latter, we can see how Greek
cartograptig started to be influenced t)g a new infrastructure for iearning that had a Protound effect
on the growtti of formalized i<now|ec|ge in generai. of Particuiar imPortance for the tiistorg of the map
was the growtti of Alexandria as a major center of iearning, 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 Ptoiem9 1] Ptiilacielptius (285-246 B.C.). And it was at Alexandria that this Pto]emg, son of
Ptolemg | Soter, a comPanion of Alexancier, had founded the librarg, soon to become famous ttirougti
the Mediterranean world. The iit)rarg not onig accumulated the greatest collection of books available
angwnere in the Hellenistic Period but, togeti'ier with the museum, likewise founded i:)g Ptoiemg 11, also
constituted a meeting Place for the scholars of three continents.

The librarians not onlg i:)rougtit togettier existing texts, ttieg corrected them for Publication,
listed them in ciescriptive cataiogs, and tried to i(eeP them up to date. Thus Alexandria became a
ciearing~tiouse for cartograptiic and geograptiical knowiecige; it was a center where this could be
codified and evaluated and where, we may assume, new maps as well as texts could be Produceci in
Para”e] with the growtti of emPiricai knowie&ge.

The other great factor underiging the increasing realism of maps of the inhabited world in the
Hellenistic Period was the exPansion of the Greek world ttirougti conquest and discoverg, with a
consequent accluisition of new geograpnical knowle&ge. In this process of strengttiening the emPiricai
content of maps the concluests of Alexander the Great, King of Macedon (356-%2% B.C.), were
esPeciaHQ crucial in Proviciing the Greek cartograptiers/geograptiers with a far more detailed
knowiedge of the East than Previousiy had been Possibie. Later geograptiers used the accounts of
Aiexander’sjourneys extensiveig to make maps of Asia and to fill in the outline of the inhabited world.
The ambition of Eratosthenes to draw a generai map of the oikumene based on new discoveries was
also Partig insPired bg Alexander’s exploration.

Among the contemporaries of Alexander was Pyttieas, 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, Pgttieas relates his journeg and Provicies geograptiicai and
astronomical information about the countries that he observed. 1t is difficult to reconstruct from the
tragmentarg evidence exactiy where Pyttieas traveled. It seems, tnougty that tiaving left Massalia,
Pyttieas put into Gades [Cadiz], then followed the coasts of /beria [SPain] and France to Brittany,
crossing to Cornwall and saiiing north aiong the west coast of Engianci and Scotland to the Orkneg
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Islands. From thereJ some authors believe, he made an Arctic voyage to Thule [Prossiblg Iceland 7]
after which he Penetratecl the Baltic. The confirmation of the sources of tin (in the ancient Cassiterides
or Tin Islands) and amber (in the Baltic) was of Primarg interest to I'n'm, togetner with new trade routes
for these commodities. It would appear from what is known about Pytheas’journegs and interests that
he may have undertaken his voyage to the northern seas Partlu in order to verhcy what geometry (or
exPeriments with three dimensional models) had taught him. The result was that his observations served
not merelg to extend geographical knowledge about the Places he had visi’cecl, but also to lag the
foundation for the scientific use of Parallels of latitude in the compilation of maps.

As exemplhcied bg the journeys of Alexander and Pgtheas, the combination of theoretical
know[edge with direct observation and the fruits of extensive travel gradua”g Provicled new data for the
compilation of world maps. While we can assume a Iorfori that such a [inkage was crucial to the
clevelopment of Hellenistic cartography, again there is no hard evidence, as in so many other aspects of
its historg, that allows us to reconstruct the technical processes and Phgsical qualities of the maps
themselves. Not even the imProved maps that resulted from these processes have survive&, and the
|iteraru references to their existence (enab]ing a Par’cia] reconstruction of their content) can even in
their entirety refer on[u to a tiny fraction of the number of maps once made and once in circulation. In
this case too, the genera]izations drawn herein bu various authorities (ancient and modern scholars,
historians, geographers, and cartograpners) are founded upon the chance survival of references made
to maps bg individual authors.

Issues of scale and Perspecti\/e further obstruct us. Greek mapmakers were prone to
exaggerate the size and imPortance of their own surroundings; for more remote regjons, the scale grew
smaller and the details fewer. Strabo even claims that the need to know about distant P]aces is minimal:
“For purposes of government there would be no aclvantage in knowing such countries and their
inhabitants, Par’cicularlg if the Peop]e live in islands which are such that tlﬁeu can neither irjure nor
benefit us in any way because of their isolation”. Moreover, there was no absolute Greek unit of lengtn
for measuring distance. To be sure, one stadion was reckoned as 600 Greek Feet, but a standard
“foot” was |acl<ing; at Olgmpia one stadion was 192.8 meters, the lengtlﬁ of the stadium there, while the
Athenian stadion measured 185 meters and the Egtjptian onlg 157.5 meters In addition, before the time of
Alexander the Great (356-%23) there were no coordinated efforts to map the Mediterranean world.

Several elements were to make up the backbone of ancient geograpnu. APPreciation of these
is snarPenecl througn comParison with Para”el exPeriences and Practices of modern geographu:

Necessity. Geograpnical interests emerged in the Greek world from dailu needs. Because the
Greeks lived around the Mediterranean and Black Sea and relied on maritime transpor‘tation for
warfare and commerce, tneu needed information about sea-routes and Foreign countries. Similarlu,
geograpnu suPPIie& the Romans with details necessary for military purposes and administrative
functions, while the growing traffic of men and merchandise created a demand for accurate travel
information. Unlike the academic and theoretical interest inherent in much modern geography, ancient
geograpnu was tied c{irectly to evergdag life, and was based not on research 139 higHH qua]ilcie&
'geograpnersg but on the experience of ordinarg eyewitnesses.

ConceEts. Ang sPechCic realm of know]edge reflects larger intellectual deve[opmentsJ and

ancient geographg is no exception. Some sPecilcic examples are the emerging theorg of a round rather
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than a flat eartti; new unclerstandings of the relationstiip between cirg land and the sea; and
aPProacties to ettmo~geograpt19 that emptiasized the relationsi'iip between climate and character.
Human Dimension. Unlike modern geograptiers, who are interested in all parts of the giobe, the

ancients investigateci onlg inhabited lands. Uninhabited or desert regions were not survegeci or
clocumentecL so that ttieu fell outside the framework of the known world. Continents other than
Europe, Asia and Africa were not sougl'it out, and in known lands the extent of know]eclge grew oniy as
a result of demograptiic growti'i and mi]itarg conquest,‘ Some attempts were made to exPiore unknown
areas, and natural curiosity inflamed imagjnation. But, genera”u sPeaking, regjons at the ecige of the
known world were considered not oniy ciangerous and trigtitening but irrelevant, as empty land without
human inhabitants. Thus the Greeks after Herodotus, and later the Romans, referred to the world as
an oikoumene (inhabited, mociitging an implieci ge), cienoting its human aspectas a Piace of habitation
(otkia) and exciuciing uninhabited PortionsJ tigpottieticai landmasses and the ocean deemed to
surround the oikoumene.

Tectmiguc. Modern geograptiu relies on aerial Ptiotograptiy (rougi'iig since the First World
War), satellite imagery and geograptiical information systems (Gls), and emphasizes Precise
quantitative mettiocloioglj convegeci ttirougti maps and statistics. The Greeks and Romans relied
Primarilg on sensory imPressions and iogical argumentation, and occasiona”g convegeci their
unclerstan&ings in elaborate verbal reports. Their methods and instruments were simpie,‘ but this did
not prevent them from actiieving imPressive scientific breakthrougtis. The tiistorg of ancient geograptiy
is ttius, in part, a survey of scientific mettiociologies, stiowing how elaborate calculations were carried
out using Primitive tools.

The study of geograptiical concepts and Practices in aritiquitg is imPortant for several reasons.
The simpiest is the linguistic and toPonumic contribution of antiquitg to modern terminologu: the terms
‘Europe’, ‘Atlantic' and ‘climate’, for example, all have Greek origins. More imPortarit, the ancients
suPPIieci the foundations for modern science in general, and for modern geograptig in Particular. By
raising questions for the first time, and i:)u analuzing Problems and supplging calculations and
taxonomies, ttieu dealt with themes that still occupy geograptiers tociag. Despite the simP]icitg of their
tools, the Greeks and the Romans attemPtecl to exPlore their woricL to measure it and understand its
natural and human Ptienomena. At the same time, it is rewarc{ing simplg to examine how geograptiical
notions functioned in Pre~modern societies, and to consider what sPecitic interests and activities

classical geograpi’iu involved.
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A reconstruction by Heidel of the conceptual frame of the Greeks” view of the oikumene [inhabited

world]. This sketch map illustrates the probable Greek concept of the general relationships of the
otkumene to the frame at the time of Eratosthenes, and embodying a Persian map at the time of Darius.
This is not strictly a reconstruction, since no definite information is available with regards either to the
manner in which details of the coastlines appeared on the Greek maps, or to the relative distances
separating the various features indicated.

Greeks realized that maps and geographic knowledge have Political value. Alexander engaged
bemat/sts, men whose so]ejob was to measure distances between P]aces. Strabo asserts that maps are
useful to governors, who can better manage affairs i theg know the size of a country, the ]ag of the
land, the Peculiarities of sky and soil, and the local PeoPIes and their customs. In his view, maps also
benefit hunters for un&ers’canding the character and extent of a terrain, and commanders for Pitching
camp, setting ambushes, and marching in unfamiliar territory. Even so, Greek interest in maPmaking and
in clescribing the topographg and the location of settlements Predates the first formal illustrative maps.

lncleed, such interest goes all the way back to Homer, whom Strabo called the “father of geography.”

The importance of the Hellenistic Period in the historg of ancient world cartography, however,

has been clearlg established. Its outs’canding characteristic was the fruitful marriage of theoretical and
emPirical knowledge. It has been demonstrated begoncl doubt that the geometric studg of the sphere,
as exPresseA in theorems and Physical models, had imPortant Practical aPP]ications and that its

Principles under]ag the development both of mathematical geography and of scientific cartographg as

aPPlied to celestial and terrestrial Phenomena.

In the I']istorg of geographical (or terrestrial) maPPing, the great Practical step forward cluring

this Period was to locate the inhabited world exactlg on the terrestrial globe. Eratosthenes was
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aPParentlg the first to accomplish this, and his map was the earliest scientific attempt to give the
different Parts of the world rePresented ona Plane surface aPProximateiy their true Proportions. On
his map, moreover, one could have clistinguished the geometric shaPes of the countries, and one could
have used the map as a tool to estimate the distances between Places.

Thus it was at various scales of maPPing, from the Purely local to the rePresentation of the
COsmos, that the Greeks of the Hellenistic Period enhanced and then disseminated a knowledge of
maps. By so imProving the mimesis or imitation of the world, founded on sound theoretical Premises,
theg made other intellectual advances Possible and he]PeA to extend the Greek vision far beyond the
Aegean. To Rome, Hellenistic Greece left a seminal car‘tographic heritage - one that, in the first
instance at least, was barelg cha”enge& in the intellectual centers of Roman society.

The monographs describing the maPs/maPmakers from the Hellenistic Periodinclude:

*  #109, Herodotus’ World MaP 450 B.C)

e #110, EPhorus’ Para”e]ogram (350 B.C))

* #I11l, Dicaearchus of Messana ‘s World Map, (300 B.C)
* #112, Eratosthenes’ World Map (240 B.C)

The Roman Repubiic offers a goo& case for continuing to treat the Greek contribution to
maPPing as a separate strand in the history of classical car’cographg. While there was a considerable
blending and inter&ependence of Greek and Roman concepts and skills, the fundamental distinction
between the often theoretical nature of the Greek contribution and the increasing]g Practical uses for
maps devised }:)9 the Romans forms a familiar but satisncactorg division for their respective cartographic
influences. Certainlg the Political exPansion of Rome, whose domination was rapid19 extending over the
Mediterranean, did not lead to an eCIiPse of Greek influence. It is true that after the death of Ptolemy ]
Euergetes in 221 B.C. a decline in the cultural supremacy of Alexandria set in. Intellectual life moved to
more energetic centers such as Pergamum, Rhocles, and above all Rome, but this Promoted the
diffusion and development of Greek knowie&ge about maps rather than its extinction. Indeed, we can
see how the conditions of Roman exPansion Positivelg favored the growtii and aPP[ications of
cartograpiig in both a theoretical and a Practicai sense. Not oniy had the known world been extended
consicierably through the Roman conquests - 50 that new emPirical knowiedge had to be adjusted to
existing theories and maps - but Roman society offered a new educational market for the cartographic
know[edge codified 139 the Greeks. Many influential Romans both in the Republic and in the earig
EmPire, from emperors downward, were enthusiastic Philhellenes and were patrons of Greek
Philosopl’iers and scholars. Tiirougiiout the second and first centuries B.C. and begoncl, it was thus
men of Greek birth and education - such as Poigbius, Crates of Mallos, HiPParchus, and Strabo - who
continued to make fundamental contributions to the development of scientific maPPing and who
Provi&ecl a continuous link with these activities in the Hellenistic world and their culmination in the later
antiieses of Claudius P’co]emg.

The extent to which a new generation of scholars in the second century B.C. was familiar with the
texts, maps, and g]obes of the Hellenistic Period is a clear Pointer to an uninterruPtecl continuity of

cartograpiiic knowleclge. Such knowiedge, re]ating to both terrestrial and celestial maPPing, had been
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transmitted through a succession of well-defined mas’cer~PuPi| re]ationships, and the Preservation of
texts and three-dimensional models had been aided 139 the growth of libraries. Yet this evidence should
not be interpreted to suggest that the Greek contribution to cartography in the ear]y Roman world was
mere]y a Passive recital of the substance of earlier advances. On the contrary, a Principal characteristic
of the new age was the extent to which it was oPean critical of earlier attempts at maPPing. The main
texts, whether surviving or whether lost and known onlg through later writers, were stronglg revisionist
in their line of argument, so that the historian of cartograplﬁg has to isolate the substantial cha”enge to
carlier theories and Frequently their reformulation of new maps. The monograplﬁs clescribing the

maPs/ maPmakers from the Ear/y Greco-Roman Periodinclude:

* #11%, Crates’ Globe (180 B.C.)

* #114, Posidonius’ World Map (150 B.C)

#115, Strabo’s World Map (A.D.18)

. #116, Pomponius Mela’s World Map (A.D.37)

MaPs were an imPortant exPression of Greek culture. In their shaPe and clcployment were
embedded social, cultural, and Politica[ Prfjuclices: the suPerioritg of Greek over non-Greek, of one
city-state over a rival. Cartographic data were derived from Political, commercial, and militarg sources,
and successive advances came in the wake of increased interaction with other Peoples in the
Mediterranean and begond The flat-earth theory and Anaximander's column drum map were
abandoned for a spherical carth organizecl into zones of latitude as set }39 Parmenides and advanced
bg Aristotle and Eratosthenes. Anaximander's vision of a circular and triPartite landmass grew into a
complex conception of lands arrange& and ordered 139 a scientilcicany informed system of coordinates,
as found in Pgtheas, Eratos’chenes, HiPParchus, ancl, later, Ptolemg. The Philosoplﬁy of symmetry was
never entirely abandoned. DescriPti\/e maps were included in a wide variety of writings. MaPs were
never Primari]g intencledjust to show Precise sPatial relationships between Places. Earlg Greek maps, in
Particu]ar, had no Practical aPPlication, but theg stimulated the imagjnation and enriched Greek ideas
about humans' rela’cionship to the natural world; theg also reflected the Greek zest for adventure and
exploration. U]timate]g these maps and their successors served to imPose order and reason upon the
Phgsical ]anclscape.

The Age ofPto/emy Period begins with a short &escription of Roman cartographic efforts. The
ProFouncl difference between the Roman and the Greek mind is illustrated with Pecu[iar claritg in their
maps. The Romans were indifferent to mathematical geographg, with its system of latitudes and
|ongitudes, its astronomical measurements, and its Problem of Projections. What theg wanted was a
Practical map to be used for military and administrative purposes. Disregar&ing the elaborate
Projections of the Greeks, theg reverted to the old disk map of the lonian geographers as being better
adapted to their purposes. Within this round frame the Roman cartographers Placed the Orbis
Terrarum, the Circuit of the World.

There are only scanty records of Roman maps of the Republic. The carliest, the Sardinia map of
174 B.C,, clearlg had a strong Pictorial element. But there is some evidence ’chat, as we should expect
from a land-based ancl, at that time, well advanced agricultural People, subsequent maPPing
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clevelopment before Julius Caesar was dominated by land surveys; the earliest recorded Roman survey
map is as earlg as 167-164 B.C. if land survey did Plag such an imPortant part, then these P]ans, being
based on centuriation rec]uirements and therefore square or rectangular, may have influenced the
shape of smaller-scale maps. This stiape was also one that suited the Roman habit of Placing a ]arge
map on a wall of a temP]e or colonnade. Varro (116-27 B.C.) in his De re rustica, Publistieci in37 B.C.,
introduces the speakers meeting at the temple of Mother Earth (Tellus) as ttieg look at 1taliam Iofctam
[ltaig Painted]. The context shows that he must be taiking about a map, since he makes the Philosopl']er
among his group start with Eratosthenes’ division of the world into North and South. This leads him on
to the a&vantages of the northern half from the Poirit of view of agriculture. The sPeakers compare
ltaig with Asia Minor, a country on similar latitudes where Greeks had exPerience of tarming. After this
ttieg discuss in more detail the regjons of Italg. As a visual aid to this discussion, a tempie map could be
envisageci as Particularig helptul. But whether it was onlg intended to be imagined bg readers or was
actua”g llustrated in the book is not clear. The same applies to Possibie cartograptiic illustration of
Varro’s Antfqu/tates rerum humanarum et divinarum, of which Books ViI-xIII dealt with ltaly. But at least
we know that he was keen on illustration, since his Hebdomades vel de /mag/n/[)us, a biograpiﬁica] work
in fifteen books, was illustrated with as many as seven hundred Portraits. Since we are told that this
work was wideig circulated, some scholars have wondered whether Varro used some mechanical means
of cluPlicating his miniatures; but educated slaves were P]entitui, and we should almost certainlg have
heard about any such device if it had existed.

by the time of Marinus of Tyre (. A.>.100) and Claudius Ptoiemg (ca. A.D. 90-168), Greek and
Roman influences in cartograptig had been fused to a considerable extent into one tradition. There is a
case, accor&inglg, for treating them as a tiistory of one aireacly unified stream of thougtit and Practice.
Here, however, thougti such a unity existed, the discussion is focused Primari]g on the cartograptiic
contributions of Ptoiemg, writing in Greek within the institutions of Roman society. Ptoiemy owed much
to Roman sources of information and to the extension of geograptiical knowledge under this growing
emPire; yet he represents a culmination as well as a final sgntt]esis of the scientific tradition in Greek
cartograptig that has been tiighlighted in this introduction.

The remarkable influence of Ptolemg on the development of EuroPean, Arat)ic, and uitimateiy
world cartograptig can hardlg be denied. Througti both the Mathematical Syntaxis (a treatise on
mathematics and astronomy in thirteen books, also called the A/magest, and the Geograp/y (in eigl'it
books), it can be said that Ptolemg tended to dominate both astronomy and geograptig, and hence
their cartograptiic manifestations, for over fourteen centuries. It is true that ciuring the Perioci from the
second century A.D. to the earig 15"}‘ century Pto]emg’s geograptiical writings exerted reiati\/elg little
influence on Western cartograptiy, ttiougti ttieg were known to Arab astronomers and geograpl'iers.
The A/magest, a]thougti translated into Latin i:)g Gerard of Cremona in the 12t century, appears to have
had little direct influence on the clevelopment of cartography. With translation of the text of the
Geograp/y into Latin in the earlg Iﬁt}’ century, tiowever, the influence of Ptolemg was to structure
European cartograptiy c{irectlg for over a century. In the tiistory of the transmission of cartograptiic
ideas it is indeed his work, straddiing the European Middle Ages, that Provides the strongest link in the
chain between the knowlecige of maPPing in the ancient and earlg modem worlds.
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Notwithstanding his immense imPortance in the studg of the historg of cartographg, Ptolemg
remains in many respects a comP]icatecl Figure to assess. Many questions about his work remain
unanswered. Little is known about Ptolemg the man, and neither his birthplace nor his dates have been
Positivelg established. Moreover, in relation to the cartographic component in his writings, we must
remember that no manuscript earlier than the 12th century A.D. has come down to us, and there is no
adecluate modern translation and critical edition of the Geogralofy. Per]ﬁaps most serious of all for the
student of maPPing, however is the whole debate about the authorship and provenance of the genera]
and regional maps that accompany the several versions of the Byzantine manuscripts.

still the culmination of Greek cartographic thought is seen in the work of Claudius Pto[emg, who
worked within the framework of the ear]y Roman Empire. A modern analgsis of Ptolemaic scho[arship
offers nothing to revise the long-helcl consensus that he is a l<e9 Figure in the ]ong~term development of
scientific maPPing. Yet Pto]emg, as much througl'] the accidental survival and transmission of his texts
when so many others Perished as through his comPrehensive aPProach to mapping, does nevertheless
stride like a colossus over the cartograplﬁic knowledge of the later Greco-Roman world and the
Renaissance. This is perhaps more remarkable in that his work was Primarilg instructional and
theoretical, and it remains debatable i he bequeatlﬁecl a set of images that could be automatica“g
coPiecl 139 an uninterruptecl succession of manuscript illuminators. Ptolemy’s Principa] legacg was thus
to cartographic metho&, and both the A/magest and the Geograp/y may be regarclecl as among the
most influential works in cartographic history. It would be wrong to over emphasize, as so much of the
topographica[ literature has tended to do, a catalog of Ptolemg’s “errors”: what is vital for the
cartographic historian is that his texts were the carriers of the idea of celestial and terrestrial maPPing
|ong after the factual content of the coordinates had been made obsolete through new discoveries and
exploration. Fina”g, the interPretation of modern scholars has Progressivelg come down on the side of
the oPinion that Ptolemg ora con’cemPorarg Probablg did make at least some of the maps so clearlg
sPeciFiecl in his texts.

Roman Ca rtograPh!ﬂ' When we turn to Roman car‘tographg, it has been shown that !:)g the end of
the Augustan era many of its essential characteristics were alreadg in existence. Building upon the work
of the Greeks and their three centuries of mapmaking, the Romans, Par‘ticularlg their highlg trained
Geometers, Agrimensors and Surveyors were able to Produce reasonablg accurate maps of the
EmPire. Drawing on the theoretical knowleclge of Greek scholars and technicians, both geographical
maps at a small scale and large—scale cadastral maps were brought into more regular use. The Primar9
stimulus to the former seems to have been the recogni’cion bg the Roman rulers not onlg that maps were
of Practica[ assistance in the militarg, Po[itical, and commercial integration of the emPire, but also that a
Publiclg c{isplaged map of its extent could serve for the People as a symbol of its realitg and territorial
power. Simi]arlg, the cadastral maps, given the force of law 139 the end of the Periodj were clesigned to
record and to he]P uPho]cI a system of property riglﬁts and agrarian Production in which the state had a
vested interest. MaPs had thus become the tools of statecraft at a number of territorial scales. It was
these motives, rather than disinterested intellectual curiosity, that led to an extension and
diversification of maPPing as the emPire was further consolidated in the Perio& from Tiberius to

Caracalla.
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Educated Romans took over from classical and Hellenistic geograplﬁers the concept of a
habitable world (the oikoumene) divided into three continents (Asia, Europe, and Africa) grouped
around the Mediterranean Sea (mare nostrum—-<our sea” in Roman terms), tlﬁrough which ran the
central east-west axis (cﬁéphragma), with the whole surrounded 139 the outer ocean. This identification
of the oikoumene was an easy one to make when the existence of India (and later China) was tacitlg
ignorecl. By the first century CE Roman power had sulcFicientlH encomPasse& the Mediterranean world
that it was easy enough for Romans and their su]:jects to Pretend that their emPire was synonymous
with the entire orbis terrarum. When Augustus (Rome’s first emPeror) died and his own account of his
achievements was Posthumous]g Pub[ishe&, whoever Postecl up our most complete surviving copy in the
Province of Galatia headed it with the summary “An exemp]ar of the things achieved (resgestae) l:)g the
divine Augustus, bg which he subjected the orbis terrarum to the authoritg of the Roman People, and
of the exPenAiture that he made for the state and the Roman People.” On the monument from Patara,
Claudius, famous as the first emperor to extend Roman power across the ocean to Britain, is
celebrated as “the emperor of the oikoumene.” The Jewish historian (and recent Roman citizen) Flavius
Josephus, writing soon after 70 CE, has the Jewish king (and Roman citizen from birth) AgriPPa I,
sPeaking in 66, say “Througl']out the oikoumene all are Romans,” even while re{:erring to a Jewish
Popu[ation outside the Roman emPire “begoncl the Euphrates” (Bell: ud. 2.388). Aelius Aristides, a
Greek orator from Pergamum, in his mi&~seconcl—centur9 Panegzjric To Rome, similar]g identifies the
boundaries of the Roman emPire, defended 139 a ring of fortifications, with the boundaries of the
civilized world.

Given such identification of Roman dominion with the oikoumene, it seems surPrising that Rome
itself is not more often made the center or starting Point for geographic descriptions. Even those
authors most closelg associated with the glorhcication and cataloging of the extent of Rome’s dominion
do not routinelg appear to consider the city the umbilicus orbis, or geographic center, of the
oikoumene, as Greeks had once considered the national shrine at Delphi its omloha/os. Strabo, writing
in the earlg first century CE, comes close to such a formulation. Near the end of his Gcograp/y 1734
he conceptualizes the Roman emPire and the entire world as sPreacling in concentric circles around
Rome: first ltalg, then the regjons around l’calg in a circle (kyk/os), and the three continents (Europe,
Libga, and Asia).

The earliest account of the continents to survive in Latin literature is that !:)g the late republican
senator Sallust. In his historical monograph on the Numidian king Jugurtha (written in the late 40s
BCE), he sets the scene with a geograpl']ic and historical introduction to Africa as a continent (Bell.
lug. 7-19). It opens: “In dividing the orbis terrae, the majoritg put Africa as the third part (pars tertia),
though a few recognize onlg Asia and Europe, Putting Africa in with Europe.” This initia”g rather
surPrising statement is echoed much later in the geographic introduction to the Historiae adversus
paganos 139 Paulus Orosius, a Christian Priest from northwest SPain. He wrote this I']istorg, in Africa as
it haPPens, around 417 CE as an apologetic response to the pagan claim (Prompted ]:)H the sack of
Rome in 410) that Christianitg had brought disaster to the Roman emPire. He explains (1.2.0) that “our
ancestors conceived of the orbis of the whole terra, surrounded bg the Peripher9 of ocean, as
triPar’cite (tr/quetrus) and called its three parts Asia, EuroPe, and Africa, although some conceived of
two, that is, Asia and then Africa subsumed in with EuroPe.”
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In the course of the earlg empire ]arge—sca]e maps were harnessed to a number of c]earlg defined
asPects of everydag life. Roman surveyors were caPable of cons’cructing complex maps to a consistent
scale. These were used Particularly in connection with the land attached to colonies, settlements often
set up to Provicle veterans with small holdings. In the countrgside, although onlg a few Fragments of
stone cadaster have survive&, and none of the bronze maps that recorded land ownership, many
thousands of such maps must origina”g have been made for centuriation and other schemes. Similar]g,
in the towns, a[though onlg the Forma Urbis Romae is known to us in detalil, large~sca]e maps were
recognized as Prac’cical tools recording the lines of Pub]ic utilities such as aqueducts, displaging the size
and shape of imPerial and religious builclingsJ and inclicating the lagout of streets and Private property.
Some types of Roman maps had come to possess standard formats as well as regu]ar scales and
established conventions for depic’cing ground detail. Yet it is Perhaps in the imPortance accorded the
map as a Permanent record of ownership or rights over Property, whether held by the state or bﬂ
individuals, that Roman large~scale maPPing most clearly anticiPated the modern world. In this respect,
Rome had Provicled a model for the use of maps that was not to be Fu“g exploitecl in many Parts of the
world until the 18t and 19th centuries.

Maps in the Period of the decline of the emPire and its seque] in the Byzantine civilization were of
course greatlg influenced 139 Cnristianitg. In its most obvious aspect, the exaggeratecl size of Jerusalem
on the Madaba mosaic map (# 121) was no doubt an attempt to make the Holg Citg not only dominant
but also more accurate]g depicted in this difficult medium. Pilgrims from distant lands obviouslg needed
itineraries like that starting at Bordeaux, gving Fairlg simple instructions. But more realistic
geographical maps were not entirelg lackingz the choice in the fifth century A.D. fora depiction of the
Roman world would Perhaps lie between the map commissioned !:)g Theodosius 11, which may have
revised that of AgriPPa (#118), and one based on the ancestor of the Peutinger Table (#120).

with co”apse of the Roman EmPire continuity between the classical Periocl and succeecling ages
was in’cerruptecl, and there was disruption of the old way of life with its technological achievements,
which also involved maPmaking. Some aspects of a Par’cia] cartographic heritage, however, may be

suggested. When we come to consider the maPPing of

small areas in medieval Western Europe, it will be shown
that items like the Saint Gall monastery map are very
reminiscent of the best Roman |arge~scale Plans. Similarlg,
it will be made clear in Book 1 of these monographs to
what extent the malopaemuna’i were indebted to a number
of classical sources, inclucling Greek maps showing climata
and the simple ’criPar‘tite T-O maps (which may have arisen

in Roman works involving Africa in the first century B.C.),

together with, Probablg, the map of AgriPPa as a common
arclﬁe’cype. However, the maps of Marinus and Ptolemg,
iy ‘)‘\ el 2 : one of the latter containing thousands of Place~names,

| N2 L = were at least Partlg known to Arabic geographers of the
ETfO S o Ao ninth to the 10t century. But the transmission of

Ptolemg’s Geograp/y to the West came about first
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through reconstruction ]:)g Byzantine scholars and onlg second ’chrougl'] its translation into Latin (1406)
and its diffusion in Florence and elsewhere. In the case of the sea charts of the Mediterranean, it is still
unresolved whether the earliest Ioorto/an [nautical]l charts of the 13t century had a classical
antecedent. If theg had, one would suppose ittobe a map connected with the lDer/}D/oi [sea itineraries].
But none of these either has a map or, in the Present state of our knowledgq can be shown to have
ever had one. The monographs in this book that describe maPs/maPmakers from the Agc o:fPto/emy
include the Fo“owing:

« #117, Dionysius Periegetes’ World MaP (A.D.124)
o #118, AgriPPa’s Orbis Terrarum (A.D.100)

« #119, Ptolemaic Maps, (14-82-1561)

« #120, Tabula Peutingeriana (A.D.100)

The Byzantine EmPire, though Provicling essential links in the chain, remains sometlﬁing of an
enigma for the history of the long~term transmission of car‘tographic knowledge from the ancient to the
modern world. In both Western Europe and Byzantium re]ativelg little that was new in cartography
develope& Auring the earlg Middle Ages, although monks were assiduously copging out and Preserving
the written work of many past centuries available to them. Some maps, a]ong with other illustrations,
were transmitted ]:)H this process, but too few have survived to indicate the overall level of cartographic
awareness in Byzantine society. While almost certainlg fewer maps were made than in the Greco-Roman
Per/od, nevertheless the keg concePts of maPPing that had been developecl in the classical world were
Preserved in the Byzantine EmPire. The most accomplished Byzantine map to survive, the mosaic at
Madaba (%12, is clearlg closer to the classical tradition than to maps of any subsequent Period. But as
the c{ichotomg increased between the use of Greek in the East and Latin in the West, the Particular role
of Byzantine scholars in Perpetuating Greek texts of cartographic interest becomes clearer. Byzantine
institutions, Par‘ticularlg as theg deve]oped in Constantinop]e, facilitated the flow of car’cographic
know[edge both to and from Western EuroPe and to the Arab world and begoncl. Our sources Point to
on]g a few late glimpses of these trans{:ers) as when Planudes took the lead in Ptolemaic research, for
example. But in order to reach an understan&ing of the historical processes involved in the Periocl, we
must examine the broader channels for Christian, humanistic, and scientific ideas rather than a single
map, or even the whole corpus of Byzantine cartographg. Viewed in this context, some of the essential
cartographic impulses of the lﬁth century Renaissance in ltalg are seen to have been alread9 active in
late Byzantine society.

It may be necessary to emplﬁasize that the ancient Greek maps shown in this volume are
“reconstructions” bﬂ modern scholars based upon interpretations of the textual Aescriptions of the
general outline of the geographical systems formed 139 each of the successive Greek writers so far as it
is Possible to extract these from their writings alone. No actual ancient Greek maps have survived. We
cannot know how many Greek maps were Produced, or what exactlg their content and purpose may
have been. The different materials on which they were Presented have rarely survived. Papyrus and
vellum are Perishable; bronze and other metals were Frecluentlg melted down for reuse; stonework and

mosaics were sto[en, deFaced, or buried. Our reconstructions must therefore c{ePenA upon later
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clescriptions }39 authors sometimes removed from the origina] artifacts 139 centuries: Strabo, for
examPIeJ lived three centuries after Eratosthenes (ft. ca. 276-194), whose work he described. Texts
preserve merelg a selection of descriptions of the original maps, and their authors often interpret as
much as tlﬁey describe. Theﬂ emPlog similes and evoke familiar geometric shaPes and objects from life:
Sicily is triangular, Attica crescent shape&; the Peloponnese resembles the leaf of a Plane tree, ltalg an
oak leaf. Furtl']erJ how accuratelg writers quote their sources we cannot say. Geographic
reconstructions are }:)9 their very nature in’cerPre’cative and sPeculative. Because the textual
clescriptions reflect the know]eclge and theoretical initiatives of the culture that created ’chem, our
unclerstanding of this material and our resulting images are reliant upon an adequate grasp of it. As
with translating literary texts, there is amPle room here for misrePresentation, factual distortion, and
Philosoplﬁical misinterpretation of geographic texts. Moreover, geographic data are easilg garbled in
copging. Maps too large to be incorPorated into papyrus rolls and vellum codices were liable to be
seParated from their manuscripts and then further damaged or lost. Al’chough maps were useFul,
artistic, and of immense sgmbolic and Practica] value, theg may also have suffered from intellectual
Preju&ices against material artifacts, which some considered to be secondhand imitations of life
aPPealing to humanity’s less rational nature.

MaPs were an imPortant exPression of Greek culture. In their shape and deplogment are
embedded social, cultural, and Politica[ Prejuclices: the suPerioritg of Greek over non-Greek, of one
city-state over a rival. Cartographic data were derived from Political, commercial, and militarg sources,
and successive advances came in the wake of increased interaction with other Peoples in the
Mediterranean and begoncl. The flat-earth ’cheory and Anaximander’s column drum map were
abandoned for a spherical carth organizecl into zones of latitude as set }39 Parmenides and advanced
bg Aristotle and Eratosthenes. Anaximander’s vision of a circular and triPar‘tite landmass grew into a
complex conception of lands arrange& and ordered 139 a scientilcicany informed system of coordinates,
as found in Pgtheas, Eratos’chenes, HiPParchus, ancl, later, Ptolemg. The Philosophy of symmetry was
never entirely abandoned. DescriPtive maps were included in a wide variety of writings. MaPs were
never Primari]g intencledjust to show Precise sPatial relationships between Places. Earlg Greek maps, in
Particu]ar, had no Practical aPPlication, but theg stimulated the imagjnation and enriched Greek ideas
about humans’ relationship to the natural worH; theg also reflected the Greek zest for adventure and
exploration. U]timate]g these maps and their successors served to imPose order and reason upon the

Phgsical ]anclscape.
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Developpement de la mappemonde grecque, Homere-Ptolemee, 1874
Eight color maps. Facsimiles. Relief shown by hachures. Contents: I. Mappemonde d'Homere -- I1.
Mappemonde d'Hecatee -- I1I. Mappemonde d'Herodote -- IV. Mappemonde de Dicearque -- V. Carte
d'Eratosthene -- VI. Carte d'Hipparque -- VII. Mappemonde de Ptolemee -- VIII. Planisphere selon les
connaissances actuelles 1873.
Includes inset "Triangles d'Hipparque : type de la construction de sa carte”

Chinese Cartograpi'iy

Chinais Asia’s oldest civilization, and the center from which cultural ciisciplines sPrcaci to the rest
of the continent. China can also claim Primacg in cartograpi'ig. The Chinese anticiPatcci the Peopics of
the West in knowicdgc of the compass, said to be invented in 1100 B .C., the gnomon and the water-
lcvel, and thcg understood the science of |cvc|ing. Astronomical methods were earig used to determine
the Position of Points. Chinese tradition Placcs the first maps in about 2,000 B.C,, when nine copper
or bronze vases on triPocis are said to have been made, being rcPresentations of nine Provinces of the
current Hsia Dgnastg and showing mountains, rivers and local Prociucts. In 327 or 255 B.C., on the
overthrow of the Chou Dgnastg, ti'icy fell into the hands of the new Ch’in Dynastg and were thrown

into a river.
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Ancient maps are treasures of not onlg the Chinese culture but also of the world civilization. In
the ear]y Ic:gend before the Warring State Period 475B.C.- 221B.C.), there are several records about
using maps for residential, Farming, mi[itar9 and even ]:)uilcling gravegarcls. For example, the Book of
Guanzi, is the earliest written for the usage of map. The carliest Preserved map (300B.C.), named Zhao
Yu Tu,is a coPPerPlate map ofa cemetery Plan, which was excavated in Hebei Province in 1977.

In the early feudal stage of the Warring State Period, the Qin Dynasty (221B.C.-206B.C.), and
Han Dgnasty (206B.C.-220A.D)), the growth of geographical know[edge Promoted the deve]opment
of surveying and maPPing. In addition to the story of the MaP of Yan, and the Han TrooP taking over
the conquerecl Qin’s Maps, the Preserved maps of Qin and the West Han, unearthed seParately in
Fang Ma Tan of Gansu Province in 1986 and in Ma Wang Dui of Hunan Province in1973. The former is on
the bronze Plate, and the later drown on silk, include a topographic map, an urban map and a militar9
one. Both indicate the first g]orious achievement of Chinese ancient maps.

In the West Jin Dgnas’cg (265-316), There was a ou’cstanding cartographer named Pei Xiu (224~
271), who Proposed the idea of “six Princip]es in maPmaking”, which inclucling scale, orientation,
distance, elevation, sloPe, etc. It is reasonable to compare Pei Xiu to Greece Cartographer Pto]emg
#1719, 99-168). Al’chough his map was not Preser\/ed, the theorg with six Princip]es remarked the
beginning of the second stage and did the long effect for thousand years until modern Periocl.

In the Tang Dynasty (618-907), the aPP[ication of paper and Print, and the effective map
administration, both Pushed the maPmaking Prosperitg, a[though no actual maps remain to the present,
except a revised map of Hua Yi Tu (#215) origina”g comPi]ed ]:)H the car’cographer Jia Dan (750-805),
who shaped the tradition of measuring the distance with a gri& system (Ji Li Hua I:ang). In the Song
Dynasties (960-1279), the traditions pass down with the famous scientist Shen Kuo (1031-1095). More
than a dozen of engravec] maps, currentlg Preserved, such as the Yu Ui Tu with /igricl on the stone
tablet in Xi'an of Shaan'xi Province, and the Ping Jiang Tu in Su Zhou of Jiangsu Province. Because of
the wi&esprea& use of woodcut prints, many maps on paper were recorded or copied.

The Yuan Dynasty (1271-1368) took vast new territorg their under contro], so the accumulation
of geographical knowledge and maPmaking exPer‘tise increased, but few maps from this Periocl are
Preserved. The cartographer Zhu Si Ben comPi]ed the large Yu Di Tu during the Qing Dynasty but it
has been lost to time. In the Ming Dgnastg (1368-1644), the famous navigator Zheng He competecl his
seven exPeclitions to the Indian Ocean with useful nautical chats. The car‘tograplﬁer Luo Hong Xian
(1504-1564) and his Guang Yu Tu (#227) with seven editions, Chen Zu Shou and his Huang Ming Zhi
Fang Di Tu, Yang Zi Qrand the Yu Di Tu with his notes, are rePresentative of that time.

An ancient wooden map discovered l:)g Chinese archaeo]ogists in northwest China’s Gansu
Province has been confirmed as the countrg’s oldest one at an age of more than 2,200 years (see
#111.1). The map was drawn on four Pine Plates, 25 cm ]ong, 17cmwide and 1.5 cm thick each, and includes
a clrawing of Guixian County of the Qin Kingclom, one of the seven major warlords in the era of the
Warring States (475-221 B.C.). The map, believed to have been comple’cecl in 239 B.C., is more than
1,500 years older than the Hua Yi Tuand Yu Ji Tu (see #218), both unearthed in the Forest of Steles in
Xran, caPitaI of northwest China’s Shaanxi Province. Itis 300 years older than the map of Western Han
(206 B.C.- 24 A.D.), excavated from Mawangdui in central China’s Hunan Province in 1973, according
to the State Bureau of Surveging and MaPPing (#112.1). He Shuangquan, a research fellow with the
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Gansu Provincial Archaeoiogical Research Institute, has made an in~deptt1 stu&g of the map and
confirmed its drawing time to be 259 B.C. “This map Provideci material evidence of the clevelopeci
cartologtj of ancient China and was a Precious artifact in the stuclg of China’s map—drawing
tectmoiogies”, said Li Wanru, a research fellow with the ancient maps ]aborator9 of the Natural Science
Research Institute under the Chinese Academg of Sciences.

The map of Guixian was unearthed from tombs of the Qin Kingciom at Fangmatan in Tianshui
City of Gansu Province in 1986 and was listed as a national treasure in 1994 Researcher He said that the
map, drawn in black on four Pine wood Piates of almost the same size (1.1 cm thick ]:)y 26.7 cmin ]engtti,
and their widths run from 15 to 18.1 cm), had clear and comPIete grapiﬁics depicting the administrative
division, a general Picture of local geograptig and the economic situation in Guixian County in the
Warring States era. Eigtitg—two Piaces are marked with their respective names, locations of rivers,
mountains and forested areas on the map. What is more surPrising is that the map marks the location of
Wei Shui, now known as the Weihe River, and many canyons in the area. The location of the Weihe River
marked on the map agrees with the record in the Waterways C/assic, a book 139 an unknown author of
the Three Kingdoms Period (220-280 A.DJ), gving a brief account of the country’s 157 major
waterways. Forested areas marked on the map also tallies with the distribution of various Plants and
the natural environment in the area to&ag.

Unlike modern maps, Place names on these maps were written within big or small square frames,
while the names of rivers, roads, major mountains, water sgstems and forested areas were marked
clirectlg with Chinese characters. The distances of some roadways were also marked cieariy on the
map. ExPer‘ts said that graptiics, sgmbois, scales, locations, longitucie and latitude are key elements of
a map. The map of Guixian County has all these elements except ]ongitude and latitude, accorcling to
historians.

Whoever sets out to write on the tiistory of geograptig in China faces a quanclary, however, for
while it is inc{isPensable to gjve the reader some aPPreciation of the immense mass of literature which
Chinese scholars have Produced on the sub'ectJ it is necessary to avoid the tedium of iisting names of
authors and books, some of which indeed have [ong been lost. Onig afew examples can be given, but it
should be understood, even when it is not exPressig said, that ttieg must often stand simPiH as
rePresentative of a whole class of works.

As for the ideas about the shape of the earth current in ancient Chinese thougl'it, the Prevai]ing
belief was that the heavens were round and the earth square. But there was also alwags much
skePticism about this. Thus in the Ta Tai Li C/J/, Tseng 5]’161’1, repiging to the questions of shanchu Li,
admits that it was very hard to see tiow, on the orthodox view, the four comers of the earth could be
Properig covered. It was rePeatedly stated (as t)g Y Sung and Ci’iang Héng) even as late as the first
and second centuries A.D. that the universe was like a hen’s egg, and the earth was like the Holk in the
midst of it. Chinese thinkers of all agesjoinecl Yii Hsi (ca. A.D.33%0) in exPressing skePticism about the
square and flat earth: if it was square, said Li Yeh, the movements of the heavens would be hindered. In
his view, it was sPtierica[, like the tieaveris, but smaller; and all supporters of the Hun Thien theorg must
have tended to believe this. The influence of these views on Chinese cartograptig, however, remained

siigtit, for it revolved around the basic Plan of a quantitative rectanguiar grid, taking no account of the
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curvature of the earth’s surface. At the same time Chinese geograptiy was alwaus ttioroughlu
naturalistic.

The to”owing attempts to compare rather caretu”u the Para”el march of scientific geographg in
the West and in China. It may be said at the outset that both in East and West there seem to have been
two separate traditions, one which we may call scientific, or quantitative, cartographu’, and one which
we may call ‘religious, or sgmbolic, cosmography’. The European tradition of scientific maPmaking was
comPietelu interruPteA for centuries bu a dominance of the latter, thougti origina“g it was older than
the Cl’iinese, but the Para”el Chinese tradition, once it had t)egun, was not so interruPted. Before
taking up these interesting comParisons, however, it is necessary to say somettiing about the
geographical classics and treatises of China ttirough the centuries.

By 125 B.C,, the Chinese had a map of the whole kingdom, which must have been the result of
many years’ work. It seems to have been compile& by Wen-Wang and was certainig based on
geographical material in the official &escription of Ctiina, the Yii-Kung; Forest-maps and cadastral
maps were also in use t)g this date. MaPs were used in re[igious rituals, such as thanksgivings for
success in regulating river waters, when a map engrave& ona nephrite tablet would be thrown into the
river. During the Chou Dynasty 122-1255 B.C), maPmaking was in the hands of Particular officials,
and we have coPies of regulations for them. The decau of this clgnastu was accompanied i:)u adecline in
cartograptig, which Passed from the hands of officials into those of scholars and writers.

About 450 B.C., one of the ear]y disciples of Confucius Prepared an official clescriPtion of
Ctiina, inc[uc]ing maps that may have been newlg made for it; maps were also i:reciuentiu included in
encuclopeciias. Presumablu the oldest Chinese geograptiical document which has come down to us is
the vii Kung [Tribute of viil chaPter of the shu C/ﬁng [Historical Classic], which after tiaving been
grantecl any date back to the end of the third millennium B.C., is now considered to be Probablg fifth
century B.C,, aPProximateiH contemporary with the Pre~50cratic Philosophers in Greece. It will be
remembered that Yii the Great was the legendary hero~emperor who mastered the waters and became
the patron of tiuclraulic engjneers, irrigation experts and water conservancy workers in after ages. This
chaPter of the shu C/th is of great interest for many reasons; it lists the traditional nine Chinese
Provinces, their kinds of soils, their characteristic Prociucts, and the waterways running ttirougti them. It
is thus imPortant for the earlu tiistory of soil science and tiucirau[ic engjneering, and constitutes a
Primitive economic geograptiy. The accePted view is that the part of China covered t)g the vii Kung
chaPter included the lower va”eus of the Yangtze and the Yellow Rivers, with the Plain between them
and the Shantung Peninsu[a; to the west the upper reaches of the Wei and Han Rivers were known,
togettier with the southern parts of the Provinces of Shansi and Shensi. This was tiardig the half of the

region that Chinese civilization was ultimate[u to occupy.
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The traditional conception of the radiation of
ancient Chinese culture from its imperial
center (from Needham).
Proceeding outwards from the metropolitan
area we have, in concentric rectangles, (a)
the royal domains; (b) the lands of the
tributary feudal princes and lords; (c) the
“zone of pacification’, i.e. the marches where
Chinese civilization was in course of
adoption, (d) the zone of allied barbarians;
(e) the zone of cultureless savagery. The
systemization can never have been more
than schematic but EQypt and Rome might
have used a similar image, all unconscious of
the equally civilized empire at the eastern
end of the Old World.

2

n
y
:
4
&

It is usual to hold that the vii Kung imPlies a

naive map of concentric squares. This is based on the

conclu&ing sentences of the chaPter, where it is said
that ’chroughout a zone 500 I (Presumably in all
directions) from the caPital there are the royal domains, within the next concentric zone of 500 /i are
the Pr/nces’ domains, then come the Pach[/cat/bn zone, the zone of allied bar[)arians, and [as’clg the zone
of cultureless savagery. There is nothing in the text, howeverJ ’cojusthcg the traditional view that these
zones were concentric squares; this was Probab]g jus’c assumed on the basis of the cosmological
doctrine of the square carth. The Point is more imPortant than it may seem, for if the zones were
thought of as concentric circles, this ancient gradient system miglﬁt have been one of the sources of the
East Asian discoidal tradition of ‘religious cosmographg’. On the other hand concentric squares would
foreshadow a rectangular grid.

In general, it may be said that the vii Kung, the first naturalistic geographical survey in Chinese
historg, is aPProximatelg contemporary with the first mapmaking in EuroPe. This is associated with the
Greek Anaximander (ca. sixth century b.C. #107). But the Chinese document is much more detailed and
elaborate than angthing which has come down to us from Anaximander’s time. Throughout Chinese
historg the influence of the vii Kung was enormous; all Chinese geographers worked under its aegjs,
drew the titles of their books from it, and tried unceasingly to reconstruct the topographg that it
contained.

As mentioned earlier, until this time, Chinese scholars had assumed the world to be a square,
the greater Portion of which was taken up !:)g their own country. Then, at the end of the fourth century
B.C., hints of a new cosmogony began to reach China from India, and the world maps changecl their
shape in consequence. The Indian doctrine of Taoism held that China occupie& onlg 1/81 of the earth’s
surface and was surrounded ]39 an ocean, beyond which were other countries, seParated ]:)9 concentric
rings of ocean. Taoism did not carry all before it in ChinaJ but existed alongsicle other movements. A

book about mountains and seas, 5/73n~/73/~c/71}7g, made about 350 B.C., contains not onlg maps, but
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also rePresentations of distant lands and Peoples, with Pictures of fantastic men, some of them not all
unlike those found in European car‘tographg of the Middle Ages and Renaissance.

The first historical reference to a map in China dates to the third century B.C. found in the
work of the great Chinese historian Ssu Ma Ch’ien who relates that, in 227 B.C., the crown Prince of the
State of Yen (Yen Tan Tzu), Fearing the territorial ambitions of Prince Cheng, of the state of Chhin,
later known as Shih Huang Ti, or “First EmPeror” of the Chiin (Qin) Dynasty, sent his heir
PresumptiveJ a certain Clﬁing Kho, to the court of the latter with the avowed mission of Presenting a
map of the district of Tu Kang, which was to be handed to Prince Chcng. The real mission, however,
was the assassination of the Prince; for the map, which was Probab]g Painted on silk, was Packed ina
box, and when Prince Cheng drew it out, a Poisone& clagger lag behind, which the emissary essayed to
use. The Plot failed, however, and the would-be assassin was arrested. When Shih Huang Ti became
emperor, he assembled all available maps of the emPire. With the new Ch’in (Qin) Dynasty, China was
divided into 36 regjons instead of the former nine Provinces, and it became necessary to Produce a
revised c{escriPtion of the kingclom with maps of these regions (255—206 B.C). Some of the new maps
were cut in bamboo for greater clurabi]i’cgJ and many (esPeciaHH travelers’ maPs) were Painted on silk.
During the civil war that followed soon after the death in 210 B.C. of the “First Emperor”, the Prince of
Han sacked his caPital at Hsien-yangcity, in SHensi, and many maps were discovered there. These were
of inestimable value and a&vantage to the Han Dynasty. Tlﬁey must have existed until the end of the
first century A.D., for Pan Ku, who died in A.D. 92, refers to them at least twice in the Chhien Han Shu.
But bg Phei Hsiu’s time (third century AD) theg had disaPPearecl, they were Probablg carved on
wooden boards.

All through the Han Dynasty there are references to maps. When Chang Chhien had returned
from the West in 126 B.C. we are told in the Chhien Han Shu that the emperor consulted ancient maps
and books and decided that the mountain from which the Yellow River took its source should be called
Khun-Lun. The first use of the expression yiti thu (+'u), derived from the concePtion of the earth as a
chariot and heaven as a chariot~roo?, comes in 117 B.C., when maps of the whole emPire were submitted
to Han Wu Ti in connection with the investiture of three of his sons as feudal Princes. There was a
famous mi[itarg maPmaking in 99 B.C. when the genera] Li Ling was camPaigning against the Huns. He
made a comP]e’ce chart of the mountains and stePPes as far as thirty days’journeg north of the
Frontier, and sent a copy back for Presentation to the emperor.

Cartographg continued to interest the People of the Later Han Dynasty. In A.D. 26, when
Kuang Wu Ti was Fighting to establish the new dgnastg, he oPeneé a large map, Probablg Painted on
silk, on one of the gate-towers ofa city which his forces hadjust taken, and said to Téng VY, one of his
generals: “Here are all the commanderies and feudal domains of the cmloire; what we have just taken is
on/y avery small Part. How could you have t/:ought it easy to conquer the whole of it7” After Kuang Wu
Ti had become securelg established on the throne, a sPecial ceremony was held annua”g from AD. %9
at which the Minister of Works (Ta Ssu Khung) Presented amap of the emPire. Again, in A.D. 69, when
Wang Ching was charged with rePairing the breaches in the Yellow River dgkes at Khahceng, he was
given a set of maps i”us’crating the treatise of Ssuma Chhien’s Ho Chhii Shu [on the Rivers and Canals].

This ]:)rings us to the time of the famous astronomer and seismologist Chang Heéng. None of

the xcragrnents of his writings which survive deals with car’cograplﬁg, but that it was he who originated the
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rectangular grid system seems very Probab]e from the Pregnant Phrase used about him bg Tshai Yung,.
He is said to have “cast a network (of coordinates) about heaven and ear‘bl), and reckoned on the basis
of it”. The celestial coordinates must have been the /75/11; un]cor’cunateng we cannot tell exac’clg what the
terrestrial ones were. The title of one of his books was Suan Wang Lun [Discourse on Net
Calculations], and there was also Fer Niao Li [Flging Bird Calendar], but if the word /'were a mistake for
thu or t’u, as some scholars believe, then this latter title may have referred to a “Bird’s Eye MaP”. That
Chang Heéng occuPiecl himself with maPmaking is sure, for a 77 Hsing Thu [Physical Geographg MaP]
was Presente& l:)g himin A.D. 116. At a later Point the question of Possib]e connections with the Greek
cartographers will be raised.

There is amPle evidence in the histories of the two Han Dynasties, the Former Han and Later
Han, to show tha’c, in addition to bamboo and wood, silk was used for writing and for maPmaking.
During the Later Han Dynasty paper was invented in A.D. 105 by a chamberlain of the Emperor Ho T,
named Ts’ai Lun, an invention which Proved an excellent substitute for cumbersome wood and
exPensive silk. Notwitlﬁs’canc{ing the invention of paper, map carving in wood, Fortunate]g for its more
innate durabilitg, was not abandoned; for, in the annals of the Liu-Sung Dynasty (A.D.420-473), it is
related that one Hsich Chuang (A.D. 421-466) carved a map in wood, 10 feet square, showing
mountains, rivers, and the genera] conFiguration of the country. This map consisted of detachable
Pieces which could be removed and put toge’cher again.

However, maps reached a I’1igl’1 Point in their clevelopment with the availabi]itg of paper. The
San Kuo and ear]y Chin Periocls were even more imPortant than the Han Dynasty Period for the
attainment of the definitive stgle of Chinese cartographg. Henceforth maps were in the hands of the
ministry of Pub]ic works, which had new administrative maps made. The first emperor of the unirying
Chin Dynasty (A.D. 265-317), Wu Ti (A. D. 265-290) aPPointed a very remarkable man, Phei-Hsiu
(A.D. 224-271), as Minister of Public Works in A.D. 267. This young man was destined to be, as
Chavannes calls him, “the father of scientific cartography in China”. Considering that his office
concerned the land and the ear‘th; and Finc{ing that the names of mountains, rivers and Places, as gjven
in the Yii Kung, had suffered numerous changes since ancient times, so that those who discussed their
identifications had often Proposed rather forced ideas, with the result that obscurit9 had gradua”y
Prevailed. Phei Hsiu (Pei Xiu) made a critical study of all existing topograplﬁica] matter and maps,
rejec’cecl what was dubious, classified, whenever he could, the ancient names that had disappeared, and
he wrote a scientific manual for comPilers of geograplﬁica] &escriptions and maps. This work begins with
a survey of earlg cartographg, with indications of its slﬁor’ccomings, and Proceecls to exPound new
methods (Phei Hsiu’s Six Pr/halb/es of Cartograp/y) requiring that maps be correctlg oriented and
divided 135 a net, not of meridians and Para”els, but of lines intersecting at eclual intervals to form
squares, which were intended to facilitate the measurement of distance (in ). A new, eighteemsheet
map of the whole country on a scale of 500 I to one inch, was made }39 Phei Hsiu for the official
clescriPtion of Clﬁina, the recurrent Yii-Kung, which the EmPeror clePosite& amongst his secret

archives.
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The 35th chapter of the Chin shu preserves Particulars of the mapmaking in which he then
engaged, together with his Prelcace to the maps. The Preicace said:

The origjn of maps and geograp]'iical treatises goes far back into former ages.
Under the three clgnasties (Hsia, Slnang and Chou) there were sPecial officials
for this (Kuo Shih). T]’ICI’], when the Han PeoPIe sacked Hsienyang‘, Hsiao Ho
collected all the maps and documents of the Chhin. Now it is no !onger Possible to
find the old maps in the secret archives, and even those which Hsiao Ho found are
missing; we onlg have maps, both genera! and 1oca|, from the (Later) Han time.
None of these emPlogs a grac]uated scale and none of them is arranged on a
rectangu!ar gricl. Moreover, none of them gives anything like a comPlete
rePresentation of the celebrated mountains and the great rivers; their
arrangement is very roug]'i and imPemCect, and one cannot relg on them. Indeed
some of them contain absurdities, irrelevanciesj and exaggerations, which are not
in accord with realitg, and which should be banished ]:)5 good sense.

The assumPtion of power 133 the great Chin Dynasty has unified space in all
the six directions. To Puritg its territorg, it began with Yung and Shu (HuPei and
Szec]'iuan), and Penetrated deeplg into their regjons, though full of obstacles.
The emperor Wen then ordered the aPProPriate officials to draw up maps of Wu
and Shu. After Shu had been conquered and the maps were examined, with
regard to the distances from one another of mountains, rivers and P|aces, the
Positions of P!ains and declivities, and the lines of the roads, whether straight or

curved, which the six armies had to”owed; it was found that there was not the

slightest error. Now, reterring back to antiquitg, I have examined according to the
Yu Kung the mountains and lakes, the courses of the rivers, the Plateaus and
Plains, the slopes and marshes, the limits of the nine ancient Provinces and the
sixteen modern ones, taking account of commanderies and fiefs, Pretectures and
cities, and not torgetting the names of Places where the ancient kingdoms
concluded treaties or held meetings; and !astlg, inserting, the roads, Pat]'is, and
navigab]e waters, | have made this map in eighteen sheets.

In the makinga map there are six Principles observable:

1) The grac]uatecl divisions that are the means of determining the scale to which
the map is to be drawn.

@) The rectangu!ar grid (of Para”el lines in two dimensions), which is the way of
dePicting the correct relations between the various parts of the map.

®) Pacing out the sides of right—anglecl triang!esj which is the way of tixing the
lengtl'is of derived distances (e, the third side of the triangle which cannot be
walked over).

(D) (Measuring) the hig]'i and low.

(%) (Measuring) right angles and acute angles.

(6) (Measuring) curves and straight lines. These three PrinciPIes are used
according to the nature of the terrain, and are the means }35 which one
reduces what are rea”g P!ains and hills (lit. cliffs) to distances on a Plane
surface.

If one draws a map without l'iaving gracluated divisions, there is no means of

distinguishing between what is near and what is far. One has gracluated

divisions, but no rectangular grid or network of lines, then while one may attain
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accuracy in one comer of the map, one will certain[g lose it elsewhere (l.e., in
the miclc”e, far from guiding marks). If one has a rectar\gular grid, but has not
worked upon the tao i PrincfPle, then when it is a case of Places in difficult
couﬂtry, among mountains, lakes or seas (whfclﬁ cannot be traversed direct!g
bg the survegor), one cannot ascertain who they are related to one another. If
one has adoptec] the tao //Principle, but has not taken account of the hig]’] and
Iow, the rlght angles and acute angles, and the curves and stralght Iines, then
the Figures for distances indicated on the Pa’cl'ws and roads will be far from the
trut]'}, and one will lose the accuracy of the rectangular grid.

But if we examine a map that has been Preparcc] bg the combination
of all these Principles, we find that a true scale representation of the distances
is fixed bg the graduated divisions. So also the reali’cg of the relative Posftions
is attained bg the use of Paced sides of rig]wt~ang!ecl triang!es; and the true
scale of dcgrees and Figures is re~Produced bg the determinations of ]'ngh and
Iow, angular dimensions, and curved or straigh’c lines. Thus even if there are
great obstacles in the s]naPe of higl'w mountains or vast lakes, huge distances or
strange Placcs, necessitating climbs and descents, retracing of steps or
detours - evcrything can be taken into account and determined. When the
Princip!e of the rectangular gricl is Properly applicd, then the straight and the

cur\/ed, the near and the Far, can conceal nothing of their form from us.

Altlﬁough Phei Hsiu left us so clear an account of his methods, like his Greek counterparts,
umcor‘tunatelg his actual maps did not survive in any form. Modern scholars have made attempts at
reconstructing them — the historian Albert Herrmann, for instance, who considers Phei Hsiu cluite
wor’chg to be comPared with Ptolemy. In 1697 Hu Wei had alread9 made such a reconstruction in his Yii
Kung Chui Chih A few Points in the Vast Subject of the vii Kung]. There was a tradition among later
scholars that the map of Phei Hsiu had been constructed on a scale of 500 //ecluals two inches, which
has come under serious question bg other researchers in the field of Chinese car‘tographg.

A similar atmosphere Perva&es the Shan Has Chlhg which, however, bears also a resemblance
to the Yii Kungin that it often mentions the existence of quite reasonable minerals, Plants and animals.
An elaborate table of tlﬁese, together with the fabulous animals, P[an’cs and semi-human races and
PeoplesJ has been drawn up ]39 Ho Kuan Chou and Chéng Te-Khun. There is a very difficult Problem
of the date of the book. It was cer’cainly current in some form in the Former Han period (Ssuma Chhien
referstoit), and a good deal of the material, on internal evidence, goes back to the time (and Probably
the school) of Tsou Yen (ate fourth century B.C.). Some of the content is likely to be much older even
than that, for Wang Kuo-Wei Pointecl out that one of the personages mentioned in the Shan Har C/)ing,
Wang Hai, was alreac]y a go& of some kind in the Shang Perio& (15"}‘ century B.C.) and appears as such
on the oracle-bones. On the other hand, the later chapters (6-18) may be of Later Han or even Chin
Dﬂnas’cg date. As Wang Yung says, many of the toPograPhic features mentioned in the book can be
aPProximatelg identified, and it forms a veritable mine of information concerning ancient beliefs about
natural things such as minerals and drugs.

The chief discussion has centered round the fabulous beings and Peoples described. Taking
the view that the Shan Hai C/)/hg is the oldest ‘“4raveler’s gui&e’ in the world, the scholar ScHegel
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attempted a number of naturalistic identifications—thus the wen shen kuo were Probab]y barbarian
tribes of the Kurfes which Practiced tattooing, the Pai min kuo and mao Jen [hairy white People] were
Probablg the Ainu, they[j ikuo must have been the ‘malodorous barbarians’ of the Siberian coast from
whom the Chinese imPortecl fish glue for bows in very earlg times, and so on. Identifications are fortified
bg passages from many other ancient and medieval Chinese books. But a ]arge Propor’cion of the
Peoples mentioned are clearlg Fabulous, heads that Hg about alone, winged men, dog~1cace<:{ men,
bodies with no heads, and the like. Since a great many of these appear also in Greek mgthology, the
Prob]em of transmission at once Presen’cs itself. The scholar De Melg collected from late encgclope&ias
some seventy kinds of these fabulous beings (nearlg all of which appear in the Shan Har C/7ing), and in
all but very few cases could Point to their analogues in Greek and Latin authors. Herodotus (fifth
century B.C.) is one of the earliest sources, but there is much similar material in Strabo and Pling. It was
assembled and concentrated bg Gaius Julius Solinus in the third century A.D. in his Collectanea Rerum
Alemorabilium, which was essentia”g a compila’cion of the ‘nonsense’ in Pling, and which, with its title
changed to Po/y/n’stor in a sixth century A.D. revision, suPPlied abundant ‘marvels’ for geographers
throughout the European Middle Ages. It is interesting to compare a couP]e of illustrations from the
Shan Hai Ch/hgwith Para”e[s from Solinus.

Occidental scholars have been stronglg inclined to regar& this Chinese bodg of mgtlﬁica]
teratologtj as of Greek origin. In certain cases theg may be right. The story of the battles of the
Pygmies with the cranes, which occurs in many ancient Greek authors, is first found in the Wers Liieh of
Yu Huan, a third century A.D. book (the time of Solinus). But it is going too far to derive all the
fabulous beings of the Shan Hai C/i/'ng from Greek sources some of them may well g0 back in China
begond the time of Herodotus. Attempts, such as that of Wei Chii-Hsien, to trace them to Indian
mgthologg, are not convincing either, yet it may well be that some Primar9 Indian or Iranian (or even
Mesopotamian) source may have radiated them in both directions. Baby]onian diviners were extremelg
interested in terata and there is evidence that shows Fairlg convincinglg that the passages of the book
that describe Para&ise—like Places derive from earlier Indian [egends. Some scholars iclenthcg Ctesias
(ourth century B.C.) and Megasthenes (third century B.C.) as the chief sources of transmission
westwards.

What is curious is that the material has not yet been examined from the Point of view of the
historg of biologlj. To an embrgologis’c it seems obvious that most of the different abnormalities that
form the basis of the corpus of ]egend could have been derived from human and animal monstrosities
natura”g occurring. Some scholars have traced the Eastern and Western ]egends of Cynoce,D/Ja/i to
hirsute-faced human beings, citing [iving Burmese examples, as well as to cgnocephalic monkegs. i this
Point of view should Prevail, there would be no reason to assume any West-East transmission at a”, at
any rate to account for origins. Such an interPretation would, however, not be inconsistent with the
more social aPPraisalJ in which the existence of these mgths would be related to a kind of xenophobia
present in all ancient Peoples.

In view of the great imPortance of waterways for the Chinese social and economic system at all
times, it was natural that close attention should be Paicl to them. The first treatise of the kind was that
of Sang Chhin of the first century B.C,, the Shui C/)/hg [Waterwags Classicl, but the text as we now
have it is thought to be from the hand of some geographer of the San Kuo Periocl, at any rate before
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A.D.265. It gives a brief description of no less than 137 rivers. About the beginning of the sixth century
A.D. it was enlarged to nearlg Fortg times its original size i:)g a great geographer Li Tao-Yuan and given
the title Shui C/)ing Chu [The Waterways Classic Commented]. This constitutes a work of the first
imPor’cance. From the titles of several other books (C/)/ang T/)u), it would seem that rivers were being
maPPecl from the Chin Dynasty onwards. Among treatises of this kind in the Sung may be mentioned
the Wu C/)ungS/)ui Li Shu [The Water-Conservancy of the Wu District] ]39 Shan O (A.D. 1059). Shan
spent more than thirtg years expioring the lakes, rivers and canals in the regjon of Suchow,
Chhangchow and Huchow. A hundred years later Fu Yin wrote the Yii Kung Shuo Tuan [Discussions
and Conclusions regarcling the Geograpl'ig of the Tribute of vil, in which he dealt mainlg with the
Yellow River valleg. Some diagrammatic ciiarts, Presumablg of the 12th century A.D., are still included in
his book.

The historg of scientific geograpl']y and cartograpiig is usua”g Presenteci as containing an
unaccountable gap between the time of Ptolemy (second century A.D.) and about A.D. 1400. Most
older standard works on the subject seem restricted to certain conventions as to the Par’cicipation of
China, there are discussions of medieval EuroPean knowledge of China, what the Arabs said about it,
and the stimulus of the visits made 139 the merchants and the reiigious~<:iip[omatic envoys in the Iﬁt}‘
century A.D., but rareig any in~depth discussion of Chinese car’cography itself (Needham, Smith,
Wanru Cao and Chavannes have the most detailed discussion found to date). Yet cluring the whole of
the millennium when scientific cartography was unknown to Europeans, the Chinese were steadii9
cleveloping a tradition of their own, not strictlg astronomical, but as quanti’cati\/e and exact as theg
could make it. The oldest known existing Chinese maps, from 239 B.C., were found in northwest China’s
Gansu Province, the Qin or Fangmatan maps #11.1), followed i:)g the Han maps (168 B.C.) from Ma-
wang-tui in Ch’ang~sha, caPi’cal of Hunan Province (#7/2.1). Two of the most famous very old Chinese
maps were discovered in the Forest of Tablets at Hsiafu, the capital of Shensi Province, in the far
interior. These two maps are engraved on stone tablets in this “forest”, which is a collection of most
valuable and ancient monuments gathereci together in that citg. The maps are engravecl with the year
called Fou C/7’ang, which Chavannes estimates to be A.D. 137 (a comPlete description is Provicied in
#2158 of these monographs). The best sources in Englisii for a discussion of the cieve]oPment of
cartographg in China are Neeciham, J. & Wang Ling, “Mathematics and the Sciences of the Heavens
and the Earth”, Science and Civilization in C/)/na, vol. 3, Cambri&ge University Press, 1959, PP- 497-590,
Smith, Richard J,, Chinese A/Ialos, Images of ‘all under Heaven’, Oxford University Press, 1996, and
Cordell, D.K. Yee, “Cartographg in China”, The History O)[Cartogralohy, Volume Two, Book Two, 1994,
PpP- 35-202

How does this general Pic’cure compare with the development of descriptive geographg in the
West? The Chinese had nothing of the cluaiitg of Herodotus or even of Strabo at times contemporary
with them, but during the gap between the third and the 3t centuries A.D., when EuroPean [earning
declined consicierablg, the Chinese were far more advanced, and s’ceadilg Progressing. The floor was
held in EuroPe bg Solinus and his mgths, almost as if the Shan Hai C/n’nghaci continued to dominate in
China without comPetition from cliPlomats like Khang Thai, Pi]grims like Fa-Hsien, e’cimographers like
Ying Shao, and trade suPerintendents like Chao Ju-Kua. In the Thang Perioci, almost the onlg
reasonable rePresentative that the West could Prociuce was the Sgrian bishop Jacob of Edessa (A.D.
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633 to 708). The Arabs, however, match up better. By the Sung, about A.D. 950, they were laging the
foundations of later Western geographg, with al~Ya’qubi, tbn Khur&adhbih, al-Ma’sudi, Ibn al~l:ac|ih,
al-Istakhri and 1bn Hawcla] (see Book I of these monograp/;s). Arabic geography reached its climax
with al-1drisi in the 12th century A. D. but still 9ields many good names in the Iﬁth. of course, the West
had had its Pilgrim literature, analogous to that of the Chinese Buddhists, beginning with ‘the first of
the Christian gui&e~bool<s’, the /tinerary from Bordeaux to Jerusalem of A.D. 335, and its records of
trading voyages, such as the Christian Topograp/y of Cosmas lndicopleustes written about A.D. 540
(#202), when the Liang were in power at Nanking. But when one reads the careful chronicles of the
Renaissance, such as the True Story of the Conguest of New SIDain bﬂ Bernal Diaz del Castillo about
1520, or the Relacion de las Cosas de Yucatan of Diego de Landa (1566), one feels that the West was
on]g now beginning to follow a Path of objective description which the Chinese had been treading for
the Previous millennium and a half.

The clevelopment of Greek cartographg has so often been exPounc{ed that it is onlg necessary
here to remind ourselves of its essential features in very few words. It !:)egan with Eratosthenes 276 to
196 B.C.), the contemporary of Lii Pu-Wei, whose aPPIication of a coordinate system to the earth’s
surface originated from his determination of the earth’s curvature. The famous observations of the
gnomon shadows at summer solstice at Syene and Alexandria led to the aPProximatelg correct Figure of
25,000 geographical miles for the earth’s circumference. Itis to be noted that the sPherical earth was
as much at the basis of Greek cartography as the flat earth was at the basis of Chinese. But in Prac’cice
it made less difference than would seem at first sight, for the Greeks never Aeveloped satismcactorg
Projections for describing the spherical surface on a flat sheet of paper.

The o/koumene, or inhabited world, of Eratosthenes was ob]ong, 78,000 stadia [about 7,800
geographical miles] in [ength, and 28,000 stadia from north to south. This was crossed 139 a series of
Para”e]s (of latitude), chosen accorcling to solstitial gnomon shadow~lengths, and another series of
meridians, chosen arbitrarilg. Dicaearchus suggestecl a ratio of 3.2, while accorcling to Eratosthenes
the length of the oikoumene was 77,800 stadia (14,393 kilometers), a third of the whole circle 139 his
calculations (Strabo 1.4.5). Posidonius Proposed length of 70,000 stadia (12,950 kilometers), half of
the entire circle (Strabo 2.3.6). Fina“g, Ptolemy determined that the length of the known world was
1,800 east—west or 12 Iﬁours, while its breadth was 90° north—south (A/m, 2.1), an exact quarter of the
entire sPhere.

HiPParchus (ca. 162t0 125 B.C), the contemporary of Liu An and his SCI'IOO], criticized the work
of Eratosthenes and introduced various rectifications, including the term climata for the areas between
Para”e]s. The Para”els of Eratosthenes had been arbitrarg, but HiPParchus made them equal and
astronomica”g fixed. In the oikoumene there were eleven, the southernmost one being hal{:—wag
between the equator and the troPic, the next corresponcling to a solstitial clag of 13 hours, the next to
one of 5.5 hours, etc. The northernmost one, Passing through north Britain, corresPonde& to a
solstitial clag of 19 hours. For longituée he made no new advance.

with Ptolemy (ca. A.D. 120 to 170), who was working at the same time as Tshai Yung, the
accurate or scientific cartograplﬁg of the ancient world reached its greatest height. No less than six out
of the eight books of his Geograp/y are occupied with tables of latitude and longitude of sPeciFic

laces, given to a precision of one-twelfth of a degree. But the longitudes were really only guesswork.
P g P g 2 yony &
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HiPParctius, indeed, had suggested a way of measuring them }39 observations at different stations of
the onset of lunar ecliPses, but onlg one or two exPeriments of this kind were available to Ptolemg. The
ancient world was not able to organize scientific observations on the scale rec]uirecl. However, Ptolemg
greatlg reduced the estimate of the ]ength of Asia that had been given t)g Marinus of Tyre (the
distance from the Stone Tower to Sera A/Ietropo/is), and in this he was tu”gjustitied On his Iargest
map, which covered 180" of longitucle and 80" of latitude, he made an attempt to show the meridians and
Para”e]s as curved lines.

The common assumption was that the inhabited world was situated mostly on the northern
tiemisptiere of the g[obe, with its northern part, touctiing the cold North Pole and its southern edges
located around the hot regjons of the equator. Ptolemy offered a more Precise Positioning. He showed
that the g]obe was divided into four eclual quarters 139 the equator and bg a meridian Passing ttirougti
both Poles, and that the oikoumene was located in the cluar‘ter limited to the south t)g the ecluator, to
the north 139 the North Pole, and to the east and west bg the meridian circle. He then sPecitied the
extreme Points on all four ends: Thule to the nortti, A{gisum[)a (south of the Sahara) and Cape Frason
(on the east coast or Atrica) to the soutti, the Isles of the Blessed (Canary Islands) to the west and
China to the east.

Accepting the sPtierical stiaPe of the world and the assumed size of the oikoumene upon it,
some theorists wondered whether there were other oikoumenai or even uninhabited clrg lands on the
glot)e. The Ocean excited curiosity among the ancients, because it was immeasurable and thus
unlimited. This lack of solid knowledge Prooucecl the Platonic mytti of Atlantis, as Presented in the
Timaeus and the Critias. Accorc{ing to this story, Atlantis was a Powertul kingdom, ‘Iarger than Libga
and Asia togettier’, which wageo war against Mediterranean People but sank into the sea and was lost
forever. The suPPosed size of Atlantis hints at Plato’s sense of the enormous size of the Ocean.
Scholars todag debate whether Plato’s legeno recalls a real earlg sunken continent or rePresents a
fictious utoPia created in support of Pni]osopnic and ethical imaginings. But in any case, Atlantis
inflamed the imagjnations of generations who continued to look for the lost landmass, whether in the
form of a solid continent (America) or a sunken one (sougnt bg modern underwater expeditions).

In a different context, Plato’s Socrates eXpresses an awareness of horizons wider than those
that are visible:

| believe that the earth is very large, and that we who dwell between the Pillars of Heracles and

the river Phasis [modern Rhone, in Georgial live in a small part of it about the sea, like ants or

t'iogs about a Pond, and that many other Peop!e five in many other such regjons. (Phaedo ]O?b)

Plato’s motivation for inventing Atlantis was Pertiaps Purelg ethical, but Aristotle relied on the
aesthetic criterion of symmetry in his corjecture that another parallel inhabited world could be found in
the southern tiemisptiere: “There are two habitable sectors of the carth’s surface, one in which we live
towards the upper Pole, the other towards the ottier, that is the south Pole. These are the onlg
habitable regjons’.

Here, however, we have to take notice of a Point that will prove of Particular interest to us,
name]y, that in his maps of smaller areas or individual countries, Ptolemg used a simPle rectangular grid.
In this he followed the examPIe of Marinus of Tyre, whom we tiavejust mentioned. Marinus (ca. A.D.

100) has PertiaPs had less credit than is his due in the tiistory of cartograptiy, for like that of
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Eratostl']enes, his work is known to us onlg at second hand. 1t will be worth remembering that he was
esPeciaHQ interested in the extension of geographical know]eclge towards the East, and made use of
the data suPPliecl }39 Maés Titianus, a Syrian engagecl in the silk trade with the Seres [Chinese]. It will
also be worth while bearing in mind that Marinus of Tyre was an exact contemporary of the astronomer
Chang Heéng. Marinus was content, then, to draw his latitude Para“els and |ongitude meridians at right
ang]es to each other.

An essential Point to be made is ’chat, ust as the scientific cartographg of the Greeks was
clisappearing from the European scene, the same science in different form began to be more intensely
cultivated among the Chinese. A tradition that began in earnest with the work of Clﬁang Héng (A.D. 78-
139) and one that was to continue, without interruPtion, down to the coming of the Jesuits.
Accluaintance with the far west and the discoverg of a safe route to India brought Buddhism to China.
Like Taoism before it, and Jainism, which developecl with it, Buddhism influenced Chinese cosmogony
and car’cograplﬁyz the earth was rePresented as a disc centered on Mount Meru and entirelg
surrounded bg ocean. However, later Indian geographers no ]onger Placed this mountain at the center
of the world, as befitted their growing knowledge of geograplﬁy, which now included the Oxus regjon
(Amu Darga) and China. This Indian influence is visible in on]g a few Chinese maps, clﬁieﬂy those in
texts origina”g Indian.

A summary of the historg of cartographg in China has been severely neglectecl !:)g historians
and other scholars, nevertheless one has been available for Western scholars for near]y half a century
in the fundamental paper of Emmanuel-Edouard Chavannes. What aPProximates a monograplﬁ on the
historg of Chinese car’cography has also been contributed ]:)H Albert Herrmann, thouglﬁ it was buried in
the reports of an exPedition. In the Chinese language we owe a valuable introduction, mainlg
bibliograpl']ica] in character, to Wang Yiing, and one may occasiona”g find shorter articles on the
historg of geographg in ChinaJ such as that !:)g Huang Ping-Wei. The efforts of all of these scholars are
collated and subs’cantia“y added to bg Joseph Needham in his multi-volume Science and Civilisation in
China.

Accorcling to the research results above and the author’s view, the reasons and characteristics
behind the achievements of Chinese ancient cartographg may include those as follows:

M As earlg as 3,000 years ago, the Chinese government made use of maps as tools of militarg
and dominion, to illustrate the environment in the territory. So it’s reasonable that the original surveying
and maPPing sProutecl much earlier with the evidence of maps in Fang Ma Tan, and in Ma Wang Dur.

(2) There were signhcicant cartographers such as Pei Xiu (22%-271), Jia Dan (729-805), Shen
Kuo (1031-1095) who constantlg analgzed and imProved the tlﬁeory and methods of traditional Chinese
cartographg.

) lntegratecl with the historical documents such as local records, lots of paper maps have
been Preserved to the resent, and most of them appear like landscape Paintings, even in the late of
Qing Dynasty, on whiclﬁ, Iﬁi”s, rivers and residence were Portraged with handwriting text rather than
sgmbo]ized.

4) Unified domination such as cluring the Qing Dynasty carried out territory surveying and
maPPing, to achieve the distinguished atlas. However, the maps were strictlg conserved bg the
government so that the geographical know[edge was not well know to be social Property.
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®») Onig in the modern stage after 1900, the imPort of the occident modern maPPing methods
was put to the Popuiar aPPiication, with the s’canciing autiioritg boclg found both in miiitarg and civil
organizations.

It should be noted that the reason wiig so much discussion has been focused on the
clevelopment of Chinese cartographg in this introduction is due to the very scarce treatment that it
receives in most generai histories on cartographg. For an even more detailed discussion on this subject

one can consult NeedhamJ Chavannes and Hermann, whose works are icairig difficult to access.

Indian Cartographg

India (Sind-Hind to the Arabs, Mount Meru to the Chinese) exercised througii its cosmogony a cleeP
influence on other countries, but was itself origina”y under the influence of Babglon. While in intense]y
Practicai Babglom howeverJ Pi’iilOSOPI’]H was the Province soiely of scholars and Priests, in India
theories of cosmogony spreaci from the temples to the common PeoPIeJ and any free clevelopment of
emPirica] knowledge was inhibited i:)y religious and caste-bound dispu’ces. A further result was that
India had no car‘tograpiig to sPeak of. Of course man cannot do entireig without maps, and some kind
of rePresentations similar to maps were Presumabig made, but tl’iCSC, drawn on Palm~i:iber paper, must
either have worn out with use, or be Preserveci to this ciag in temple archives inaccessible to Europeans.
We do know that Indian seamen had maps and Pilot~booi<s; the Turkish cartograpiier Seidi Ali used
some, for exampie, and so did the Portuguese on their first voyages in Indian waters, as shown 135 the
fact that the earliest Portuguese maps contain information about the countries of the east that ’ciiey
could not otherwise have acquirecl.

All that remains todag however are generaiized cosmograpiiic Pictures derived from the theorg
that the world consists of countless spi'ierica] sePara’ce worlds. Our earth is one of the concentric rings
in a disc detached from a gloi:)e, and all or part of the ring is inhabited. At the center is Mount Maga
Meru, from which flow all rivers. The lists of Peopies, cities and countries are pure invention, like later
European maps of imaginary countries such as Cocka{gne. There is a Buddhist map showing the world
as a iqoating |otus~biossom, whose Petals, stamens and Pistiis are covered with the names of countries,
rivers, and so on, most of them invented. No one in India seems to have been interested in car‘tograpiy)
thougii we can surelg assume the existence of other maps which answered the real needs of the People
in conditions aPParentlg favorable, no’cablg the Indians’ remarkable sense of direction. Maps of native
origin were i:)rougi'it to Europe from Burma and NePaIJ but these were Prociucts of European inﬂuence,
and any native character theg may seem to have is due to their artists’ umcamiiiaritg with the Penciis and
paper Provicied bg Europeans who may have been actua”g clirecting their work. India was ionga closed
country, and even if she did Permit icoreigners to enter, she herself did not trade with other countries.
Indian religion (i.e., non-Moslem reiigion) did not Permit the Peopie to leave their country. Thus Indian
geograpiiers knew little about Foreign countries, and the Brahman, or Jain cosmograpiiies are full of

imaginary Peoples and lands.

Where the Mediterranean and the Ocean meet are found the lighthouses of stone and bronze built
g

bg Hercules, the great king. Theg are covered with inscriP’cions and surmounted bg statues, which

Point asif to say: There is no way begond me; bCHOHCI me there is no passage for those who enter

the ocean from the Mediterranean! ‘No s]'n'P can enter the ocean. It contains no inhabited land and
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no rational animals dwell there. Where it begins and where it ends are both unknown. It is the Sea of

Shaclmus, the Green Sea, the Circumambient Ocean.

For the Latin Middle Ages, the Atlantic was Mare Tene[)rosum; for the Arat)s, Bahr al-Zulamat. Both
meant The Sea o:CDarkness, and anyone who has looked west from the northern coast of Por‘tuga] and
saw the tieavg cloud banks lging across the horizon will admit the name is well-suited to the Atlantic. It
was ill-omened: For Christians, the word tenebrosum suggested evil and evoked the Prince of
Darkness. For Mus]ims, the Arabic word for “darkness,” al-zulumat could not but call to mind the
magniticent Qur’anic passage in Surah 24, al-Nur, “The Ligtit,” in which the state of the unbeliever is
described as being like “the dept/;s of darkness in a vast deep ocean, overwhelmed with billows, topped
[)y billows, toloped [)y [dark] clouds - dept/;s of darkness, one above the other.”

This name - and its analogue, Bahr al-Muzlim [The Dark Sea], - sutticientlg indicates medieval
man’s fear and ignorance of the Atlantic Ocean. But the ocean had ottier, more ProPitious names as
well. Two of these, The Green Sea and The Circumambient Ocean, appear in the Passagejust quoted
from the famous 10th century Arab historian and geograpt]er al-Mas’udi (Book I, #212), whose works
are full of tascinating geograptiical information. The Arabs used other names also, such as the
sctiolarlu Uq/yanus, directlg transliterated from the Greek word okeanos, and even, in later sources
from the western Islamic world, Bahr al-Atlasi [The Sea of the Atlas Mountains] - an exact rendering of
the word “Atlantic.”

But the most trec]uent Arabic name for the Atlantic was al-Bahr al-Muhit, the Circumambient,
or A”~Encompassing, Ocean. This name embodied a very ancient notion. The Babulonians, and
Pertiaps the Sumerians before ttiem, envisaged the inhabited Portion of the world as an uPturned boatJ
a gw[a, t[oating in the sea. This old Sumerian word was used to describe the round-bottomed reed
boats used in the marshes of southern lracl, where ttieu are still known 139 the same name. Name and
concept have Provecl extraordinari[u Persistent. The idea Passe& from Babu[onia to the Greeks, and
geograptiers from Herodotus and Hecataeus on described the world as surrounded on all sides bg a
universal ocean, even when the limits of the known world had been exPandec{ far t)egond angttiing the
Babulonians could have imagined.

Long after Aristotle had ctemonstratecl, in the fourth centuru B.C., that the world was a
sPtiere, the old Babulonian image Persisted. Writing almost 1,400 years after Aristotle, and Pertect[u
aware that the earth is sPtierica[, al-Mas’udi could still compare it to an egg t]oating in water. The Arab
historian 1bn Khaldun, writing 400 years after al-Mas’udi and almost 1,900 after Aristotle, comPareo
the inhabited Portion of the world to a grape ttoating in a saucer of water.

The Babulonians had little knowledge of lands beuonct Mesopotamia and its immediate
surroundings. Their image of the world was rooted in their cosmo]ogg, rather than based on
observation. That the Bat)glonians Provecl to be correct, in the sense that all the great bodies of water
that encircle the glot)e are interconnected, is fortuitous. Yet it was this idea, Passed on to the Greeks,
then ttirougti the Arabs to medieval Europe that contributed to the geograpt]ical discoveries of the lﬁt}‘
and 16t centuries.

Hernando Columbus, in his biograptig of his father Ctiristoptier, lists the classical and medieval
sources that led the admiral to think he could reach the Indies t)g sai[ing westward. One of the most

imPortant of these sources was Aristotle’s De Caelo [On the Heavens], a book known in Arabic
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translation since the ninth century and often quote& 139 al-Mas’udi. The originai Greek text reached
ltaig in the lﬁt}’ century, after the fall of Cons’cantinople in 1453, but was not Printeci until after the
ciiscoverg of America. It had been known in SPain, however, since the 12th century througii a
commentary on it i:)g Ibn Rushd of Cordova, the Averroes of the Latin Middle Ages. Whether Columbus
knew De Caelo through Latin translations of Averroes or more ciirect]g througii the new Renaissance
translations 135 ltalian humanists with whom he was in contact, is unknown. In any case, here is the

passage that fired his imagination:

There is much c]’iangc, I mean in the stars that are over]'icaci, and the stars seen are CIi]CFCI‘Cﬂt, as
one moves northward or southward. Indeed there are some stars seen in Eggpt and in the
neig]'iborhood of Cgprus that are not seen in the I’IOF’CI’]CI‘IH regjons; and stars Wl’“liC]’], in the nortl'i,
are never begonci the range of observation, in those regjons rise and set. All of which goes to show
not onig that the earth is circular in s]'iaPc, but also that itis a sPherc of no great size; for otherwise
the effect of so sligii’c a c]’iangc of Place would not be so quickig aPParent. Hence one should not
be too sure of the increclibiiitg of the view of those who conceive that there is continuity between
the parts about the Pillars of Hercules and the parts about India, and that in this way the ocean is
one. As further evidence in favor of this ti'iey quote the case of ciePi‘iants, a specics occurring in
each of these extreme regjions, suggesting that the common characteristic of these extremes is
exPiaineci bg their continuity. Also those mathematicians who try to calculate the size of the earth's
circumference arrive at the icigure onig that the earth’s mass is spherical, but also that as comparecl
with the stars it is not of great size, 400,000 stades. This indicates not onig that the earth’s mass

is sPl'ierical, but also that as comPared with the stars it is not of great size.

Leaving aside Aristotle’s estimate of the earth’s circumference, which is about twice too large, itis
easy to see whg Columbus seized upon this passage. Aristotle, the supreme authority for the Middle
Ages, suggests that Asia may stretch rigiit around the gloi:)e, Periﬁapsjoining Africa, or at least that
both are washed i:)g the same sea. Hence one could easiig reach Asia bg setting off westward, across
the a”-encompassing sea.

This, at Ieast, was the theorg. It was buttressed i:)g many more classical reicerences, as well as 139
medieval ]egends of islands to the west and even 139 odd sigiitings of worked wood cast up on the
beaches of the Atlantic islands. But still to be overcome was a tremendous Psgchoiogical barrier, the
ancient belief that nothing lag begond the “Pillars of Hercules”. This belief was enshrined in the motto
ne Plus ultra, there is not/u’ng begond, a Piirase echoed in al-Mas’udi’s account of the statues which
Point as if to say: “There is no way begona’ me...."

For the classical world, the Columnae Herculis, the Pillars of Hercules, were not actual Pi”ars ~or
|igi1t~1'10uses - but two mountainous Points on either side of the Strait of Gii:)raltar, CaiPe and Ai:)g]a:
the Rock of Gibraltar and the mountainous Point of al-Mina, where the city of Ceuta now stands on the
ruins of Phoenician Abﬂla. The Phoenicians sailed tiirough the Pillars of Hercules around 1100 BC and
founded their first Atlantic port, Gadir [Fortified Place] where the city of Cadiz now stands.
Somewhere in the hinterland lag the fabulous regjon - or Perl’iaps city ~ known to the classical world as
Tartessos and in the Bible as Tarshish. The Phoenicians established a rich trade with the eastern
Mediterranean world in goici and silver from the rich mines of Tartessos. Tiiey also oPeneci an Atlantic

sea-route to the Cassiterides, the “Tin Islands,” Probablg somewhere in Britain, and to the Baltic,
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where theg traded for amber. Tin was a vital comPonent in the making of bronze; amber was used for
ornament. The Phoenicians had a virtual monoPolg of both, and ttiegjeaiousig guardeci it, sinking any
rival stiiPs that ventured into the western Mediterranean. Ttieg regarded their trade routes as state
secrets, and classical sources cite at least one Phoenician trading vessel that ran agrounci rather than
let a rival learn its course.

The Phoenicians and their sucCcessors, the Carttiaginians, established tracling colonies along the
coast of north and west Africa. Anticipating Por‘tuga]’s Prince Henry Navigator !:)g some 2,000 years,
ttieg also made a number of efforts to circumnavigate Africa. One of ttiese, sPonsored 139 the Eg{jptian
Pharaoh Necho 11, took Place about 600 BC. Herodotus, who calls Africa L/'bya and the Red Sea the

Arabian Gulf, is our onig source of information about this voyage. Here is how he describes it.

As for Libga, we know that it is washed on all sides bg the sea except where itjoins Asia, as was
first dcmonstrateci, so far as our knowledge goes, }35 the Eggptian king Neco, who, after ca”ing off
the construction of the canal between the Nile and the Arabian Guit) sent out a fleet manned bg a
Phoenician crew with orders to sail west-about and return to Eggpt and the Mediterranean bg way
of the Straits of Gibraltar. The Phoenicians sailed from the Arabian Gulf into the southern ocean,
and every autumn put in at some convenient spot on the Libgan coast, sowed a Patch of grounci,
and waited for next year's harvest. Then, having got their grain, theg put to sea again, and after
two full years rounded the Pillars of Hercules in the course of the t]'n'rd, and returned to E:ggpt.
These men made a statement - which 1 do not mgseit bclicve, thougtx others may - to the effect that
as theg sailed on a westerig course round the southern end of Libga, tney had the sun on their
rig]'it - to northward of them. This is how Libya was first discovered to be surrounded }35 sea....

There is no reason to doubt that this voyage took Place. What Herodotus, and the Greek geographers
that succeeded him, found difficult to accept was the sheer size of Africa. The consensus of oPinion,
made orthodox bg Ptoiemg, was that Africa extended little t)egond 17 south latitude. Herodotus
appears to have believed the same, hence his disbelief of the assertion that the sun was on the
Phoenician voyagers’ rigtit.

Most Pre—Ptoiemaic Greek geographers did accept that Africa was bounded on all sides t)g the
sea, except where itjoined Asia. Pto]emg, tiowever, suPPosed that not far below the Horn of Africa, the
continent trended to the east, eventua”gjoining the Chinese mainland and making of the Indian Ocean
alandlocked sea. He may have been influenced in this t)g the passage from De Caelo, where Aristotle
suggests that the presence of eiept]ants in both Asia and Africa migtit indicate that the two
continents were contiguous. Ptoiemg comPouncied his error }39 Postuiating the existence of a tiuge
“Southern Continent,” a Terra Australis, to the south of Africa. This imaginary continent did not tina”9
ciisaPPear from European maps until the earlg 18th centurg.

The Phoenician circumnavigators of Africa were Practical seamen unhampered 139 ttieory. The
Cartt]aginians, as the Phoenician colonists in the western Mediterranean came to be known, must have
been aware of their compatriots’ clockwise circumnavigation of Africa. Sometime before 480 B.C., the
Carttiaginians sent a large exPeAition of their own, under a leader called Hanno, in the OPPosite
direction. A Greek version of the original Punic account of this voyage makes it clear that Hanno
reached a long way south, Past the volcanic mountain he called The Chariot of the Gods - Probab]g the
998~meter~tiigt1 (3,273-foot) Mt. Kakoulima in Present~c|a9 Guinea - and as far as Sierra Leone. On the
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way he discovered both the Canarg and CaPe Verde lslands, 50 imPortant later as s’caging Points for
trans-Atlantic voyages. The CaPe Verde Islands were not rediscovered until 455.

The Canaries are a classic example of how ancient discoveries were made and then lost.
Discovered 139 Hanno in the fifth century BC, theg were exP]orecl and colonized in 25 B.C. bg Juba 1,
erudite king of Mauretania and husband of C]eopatra SC[ene, c{aughter of Antong and Cleopatra. A
Passionate art collector, Juba was also interested in science and technologtj, inventing a new method of
making Purple &96 from the orchil Plan’c - and the export of orchil from the Atlantic islands was of
economic imPor’cance unti ear]g this century. Juba Populated the Canaries with Berber~spea1<ing
colonists, Per]ﬁaps the ancestors of the Guanches. Gradua”g, knowledge of the location of the
Canaries was los’c, even though Lanzarote, the island nearest the North African coast, lies less than 100
kilometers (60 miles) west of the mainland. The Greeks called the Canary Islands Ton Makaron Nésor,
“The Islands of the Blessed,” and theg were regarded as the furthest known land to the west. Ptolemg
drew his O’ longitucle line, or Prime meridian, through the Canaries; the French continued to do so until
the 19“‘ century.

The Canarg Islands were rediscovered in the Bth centurg bg a French or Genoese ship blown
off course. In 1402 the Normans Partia”g conquered themJ meeting stiff resistance from the inc{igenous
Guanches. In the mic:l~l§th century, the SPanish took control of the Canaries and continued the
conquest. l:ighting was still going on when Columbus used the islands as the first stop on all four of his
voyages to the Caribbean. The Guanches were not Fina”g subdued until the end of the 16t century,
when theg and their [anguage virtua“g disaPPeared. From the few words of Guanche Preservecl in the
SPanish chronicles, we know they spoke a form of Berber, and were therefore Probablg descended
from Juba's colonists. Yet when Europeans encountered them, theg had no memory of the mainlan&;

having no l:)oats, theg were unaware that the other islands in the group were inhabited.

Islamic Cartographg.
HAFT KESVAR [seven regions] was the usual geographical division of the world in Iranian tradition.
Ancient Iranians, who, like the Europeans, may have believed in a triPartite division of the earth,
cleveloped an orclerly Picture of the world, envisioned as vast and round and encircled 139 a high
mountain (hara borozaitd). The earliest form of the name, Hara borozaitr, denotes in the Avesta and in
Zoroastrian writings not the existing range, but a mythologica[ mountain chain Ful]ci”ing a cosmologica[
function at either end of the world.

Accorcling to this tradition, the world was divided into seven (circular) regjons (karsvar, hence
a tract of land bordered !:)g a P]oughed line). These regjions were imaginecl as seParated from one
another 139 forests, mountains, or water, six ﬂanking a central one called in Avesta XvaniraBa- [self-
made, not resting on angthing elsel, which equalecl in size all the rest combined and surpassed them in
Prosperit9 and fortune. Origina”g onlg this continent was inhabited }39 man and the fabled home of the
Argans (A/ryo.gayanaQ was located there, but the Cihrdad nask had described how men Propagated
and scattered into other regjons and formed different races and rites. Sovereignty over all the seven
regjons was claimed bﬂ Iranian hero~1<ings. Hence, several exPressions &enoting “king of the seven
regjons” came to be used as synonyms for “king of Iran”. The concept of the “seven regjons” had Indo-

Aryan roots and clesPite some claims, was independent of the Mesopotamian world view, which Picturecl
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the earth as Forming the middle level of the cosmos and consisting ofa l’]igHg civilized core surrounded
by four regjons inhabited }:)3 savages with negative characteristics.

The Iranian concept is alluded to in the Ga0as of Zoroaster and Fu”g attested in the Avestan
hgmn to Mi’chra, which describes the god as surveying at dawn the “whole A/'ryc').gayanaf and ﬂging
“over all regions (stlDa‘/m karsvohu),” namelg, Arozahr- [east], Fra-dadaftsu- [southeast], Vidadafsu-
[southwest], Savahr- [west], Vouru.barosti- [northwest], Vouru.jvarasfi'/'~ [northeast], and the splendid
regjon of XvaniraBa- (X'aniraBa- bamr) in the center. The system influenced Zoroastrian eschatologlj.
A sPiritua] leader watches over each regjon, and the six comrades of Astvat.orota will, accor&ing to
Dadestan 1 Deénig rise with him to fulfill his mission in the six regjons surrouncling the Xvanirafa-.
Remarkably, theg bear names sgmmetrica”y corresPonding with those of the six kesvars. Accorcling to
the Mah 7 Fravardmn roz THordad, the hero Sam will rise again, kill AZi Dahéka, and assume the rulersl']iP
of the seven regjons, but he will deliver it to Kay Kosrow, who shall rule for Fi]ct9~seven years and then

will turn the sovereigntg to Vigtéspa.

STONE SKY
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Peak of Hara

STONE SKY
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The world accordfng to the Avesta.

The geographical know]eclge of the Iranians greatlg increased cluring the Achaemenid Periocl
(the First Persian EmPire, 550-%%0 B.C.), when the emPire was divided administra’civelg into twenty
taxation districts (satrap/es) and ethnica”g into some thirtg nations. Yet, the notion of the seven-fold
division of the earth influenced Persian icleo]ogg. Darius the Great was thought to have divided his
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emPire into seven parts and given them to the logal co”eagues who helpec{ him recover the Persian
tl’]rone; and an Aramaic document from Eggpt dated in the reign of Darius Il Aesignating a district
governor as /ilotblot’, from Iranian *haftax“’apéta “Protector of one~seventh,” shows that the division of
a regjon into seven districts was a normal Practice Patterned after the Iranian cosmologtj of dividing the
carth into seven kesvars.

The Parthian and Sasanian emPires were also divided into Provinces and Principalities with no
evident regard to the “seven regjons” system. The later Sasanians had a&op’ced the (Greek) division of
the world into four quarters and administered Eransahr in four geographical sections (kosts) of the
north (abaxtar, identified as [\&unbéc{agén), east (xwardsan), south (némroz) and the west
(xwarwaran). The application of the geographical directions likewise influenced the doctrine of the
seven-fold division of the earth. Thus the BundaJu’svnj while admit’cing that “there are 3 kinds of land”,
coordinates the seven regjons with the four cardinal Points, Placing one in the east, one in the west and
a Pair in both north and south. The same is done bg Hamza E$1Cahéni and Tarik-e Sistan.

Similarlg, the Pro]ogue to the Sah-nama of Abu Mansur Mol’;amma& gives the Fo”owing report
}:)3 Qazvini from a source datable to about 620, when Sasanian trooPs had concluerecl Egljpt: “the
earth is divided into four directions (cvahéﬂsﬂy) from one end to the o’cher, and (also) into seven parts
(hatt ba/w), each part of which theg called a kesvar. The first is Arza/:l the second 5va~[>a/7, the third
Faradadats, the fourth Vidadafs, the fifth
VurubarstJ the sixth Vurzﬂ'arst, (and) the seventhl
which is the center of the world, Koniras-e bami
(splendid Koniras), and it is the one wherein we are,
and the kings called it Eransahr.” The same text then
enumerates the countries of the wor]d, from China
to the Byzantine Empire, in accordance with the four
directions, and again comes to Eransahr, claiming
that it “is from the river of Egypt [the Nile] to the
/'\muga” and “surPasses in every art the other
kesvars surroun&ing it”. Another elaborate Iranian
scheme of the seven kesvars, similar]g arranging
known nations into six connected circles surrounding
the central Eransahr was given bg Abu Ragbén
Biruni, together with a sketch map, both reProcluccd
fageimy » }:)3 Yéqut. The Keté[)aﬂtaf/)/m, attributed to Biruni,
< é5;/d‘§“)7~:~3lp’d m and the anonymous Mcjma/ al-tawarik give a simpler
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version of the scheme.

Further &evelopments came as the result of
Familiari’cg with the Greek tradition of dividing the
terrestrial sphere into four quarters, two above and
two below the Equatorj and holding that on]g the

one covering the continents of Asia, Africa and Europe, was habitable. This quarter contained various

nations [iving in a number of klimas, “climes” or regions (24 according to Ptolemg but seven in Pling,
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Natura/HistOIy 6.34). Muslim scholars adopted this sctieme, and recorded quite accurate geograptiical
data and maps. Some such as Ya‘qﬂbi, the author of the Hodud al- ‘alam, leta‘gtiri, tbn tjlawqa[, and
Moqaddasi (see #211, #213) rejected the doctrine of the seven Legvarsg others adaPteci the system of
klimas (aqa’/fm, sg. eq//m} to tgeir factual descriptive geograptiy of administrative and Political entities;
and some such as Mas‘udi (see #212) could not escape the influence of the traditions of Iran and
Mesopotamia (Miquel). tbn Kor&éd~beh starts with a descriPtion of the sptierica] earth divided into
four quarters and then exPiaiHS: “We live in the northern quarter, and the southern quarter is desolate
because of tieat; the other tialt, which is below (l.e., on the other side of) us, is uninhabited. Each
quarter, whether in the north or south, is divided into seven eq//ms. Ptolemg mentions in his book 4,200
towns which flourished at his time.” tharacteristica”g, Biruni (see #214.3) remarked that restricting the
inhabited lands to one quarter was unscientific and that one logica”y exPected inhabited quarters on

the other side of the g[obe as well.

I. India and
eastern lands

VII. China and
the Tibet

II. Lands of
the Arabs

The Seven Regions according to late Sasanian
and early Islamic scholastic views.

VI. Lands of the
Kazars and Turks

I11. Berber Lands
(North Africa)

V. Lands of the Rus
(Russia) and Slaves

Ixii



West

Introduction

Islands of Ziveh

Islands of peva

Persian Gulf
(Darya-¢ Pars) Q ‘é

Korasin Lands of Iran
Orasa =
(Sahrhi-ye Pirs)

AN

/’hc Seventh Clime
/ The Sixth Clime \

/ The Fifth Clime \
/ The Fourth Clime \
The Third Clime \

The Second Clime

The First Clime East

South

The world accora’/hg to ear/y Islamic scientists.
The Seven Climes (car/y Islamic adalotation of the Ptolemaic view).
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In due course and under the influence of astronomers, the seven cq//ms came to be Picturecl as
seven tracts of land above and Para”e[ to the equa’cor, each belonging to a Planet and associated with
one or two signs of the zodiac (Miquel). The sPeciFicany Iranian (as against the Roman) system is gjven
by Yaqut (Boldan 1), Mas‘adir (Muruj 1) and Ekwan al-Safa (Rasa’el/ 1) as follows: The first eq/fm
belonged to Kayvén [Saturn] and associated with CaPricornius and Aquarius; the second eq/fm
belonged to Hormoz [JuPiter] and associated with Sagitarius and Pisces; the third one belonged to
Bahram [Mars] and associated with Aries and Cancer; the fourth one belonge& to Karsad [korsid
‘sun’] and associated with Leo; the fifth one belongecl to (AIN3hid [Venus] and associated with
Taurus and Libra; the sixth eq/fm belonged to Tir [Mercury] and associated with Gemini and Virgo; and
number seven belonged to Mah [the moon] and associated with Cancer. It is this scheme that Nezami
Ganiavi elaborated in his Ha)Ct~IDcykar, describing how Bahram Gor married seven Princesses from
seven lands and built for them seven Palaces Painted in the colors of the seven Planets, who are also
the lords of the seven days of the week.

Onlg in the manuscrip’cs in Paris and Heidelberg (fols. 258b~259a)) amap of the world Precedes
the cliagram of the Haft eq/im. Within the circle that marks the known parts of the world, the east is
located on the left side. The map shows the wall of Gogand/\/lagogand the Nile with its sources, as well
as China, India, Sri Lanka (Jazira~yc 56rendib), Europe (Afralja), and some imPortant cities such as

Jerusalem, Tangjer, Alexandria (tower), and Mecca.

Iranian world map, 16" century, Universitats Bibliot, ek Heide berg
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The process l39 which Claudius Ptolemg became the Arabs' Bat/am/yus K/ud/ya, and entered a
completelg alien linguistic and cultural universe, is of alasorlaing interest. In earlg nintl%centuru
Baglidad, a conscious effort was made under the Caliph al-Ma'mun to Produce Arabic versions of
Greek scientific and Pl’iilosopliical works. The toleration that Islam extended to Peoples with a shared
scriptural tradition - "The PeoPles of the Book" - meant that Muslim scholars who did not know Greek
were able to benefit from direct contact with Christian scholars who did. Nestorian Christians who had
maintained the traditions of the Alexandrian acaclemy were attracted to the brilliant court in Bagliclacl.
Here tl"ICH were safe from Byzantine Persecution, and were able to meet Muslim and Jewish scholars
avid for Greek learning. Some Arab scholars were able to master Greek and work clirectly with the
original texts, or translate them into Arabic. Other scholars worked tlirougli the intermecliaru of
translations from Greek into Syriac, Prepared by Nestorian Christians.

There is liarcllg a work of Greek science or Pliilosopl'ig that was not available in Arabic l:)g the
mid-ninth century. Al~Hanaj finished his translation of the A/magest in 826; the Geograp/y may have
been translated even earlier. These two books established the framework within which astronomical
and geograpliical researches were to be con-ducted for the next 700 Years.

Ptolemu was not received Passivelg in the Islamic world. From the very l:veginning, the A/magest
and the Geograp/y were sulajected to very critical scrutiny. The observatories set up by al-Ma'mun
were used to correct Ptolemy‘s star catalogue; the Geograp/y was recast, coordinates re-calculated
and hundreds of new observations added. His mathematics were some times violentlg criticized,
amended and refined as new instruments were invented and more soPliisticated mathematical tools
became available. As more early Arabic texts are edited and Pul:»lisliecl, the originalitg of the work of
Muslim scientists and mathematicians becomes increasingly apparent.

The Arabic versions of Greek texts Prepared in nintl'1~centur3 Bagl'iclad circulated tlirougliout
the Islamic world. The translations were revised, commentaries were written upon tliemj and original
works were composed that used the naturalized texts as Points of cleParture.

This growing l:)oclg of scientific literature, for the most part Procluced in little more than 100
years, found its way to western Islamic lands very earlg. Cordoba became a leacling intellectual center in
al-Andalus, or Muslim SPain, in the 10t and 11" centuries. When Toledo fell to the Christians in 1085, an~
other effort was made to transfer the legacu of the ancient Greeks to another language, this time to
Latin. In the earlg 12th century, Muslim, Christian and Jewish scholars Producecl a corpus of
translations, from the Aral:)icJ of the Greek authors and their Arabic commentators.

It was at this time that the works of Aristotle first reached the Latin West, with such enormous
consequences for European intellectual liistorg. Aristotle and his Arab commentators, Ibn Sina and 1bn
Rushd - revered in the West as Avicenna and Averroes - became the Point of cleParture for almost all
European scientists and Pliilosopliers until the Renaissance.

The culmination of the transfer of Greek and Arab learning to the West was reached in the 15“‘
century and occurred cluring the reigns of two European monarchs, who each ruled over icormerlg
Islamic lands and over sul:)jects of different faiths. Between them, Frederick 1, Holg Roman Emperor
and King of Sicilg and Jerusalem, and his close relation Alfonso X of SPain almost span the century.
Both men sPol<e Arabic and may have been able to read the classical language. At Frederick's brilliant
court in 5icilg, Muslim, Christian and Jewish scholars worked togetlier. Men like Michael Scot translated
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Averroes; it was here that Leonardo of Pisa introduced Arabic numerals to Europe. Later in the
century, Alfonso set up the first school of Arabic, under the direction of a Muslim scholar, in the newlg
conquerecl Province of Murcia. This school was later transferred to Seville, which in the second half of
the »th century inherited the mantle of Toledo and became an active center for scientific research,
Particularly in astronomy.

Alfonso the Wise had li’cerarg as well as scientific interests. He sPonsored translations of such
famous Arabic works as Kalilah wa D/mnah, and his own Cantigas de Santa Maria are not on19 in the
Arab metrical form known as zaja/, but were set to Pre~existing melodies of Arabic song, Both Frederick
and Alfonso wrote comPreIﬁensive law codes, and it is difficult not to see the influence of the example
of the sharf’aJ or Islamic law, in this concern for the minute regu[ation of relations among their subjects.

Itis Perhaps not surPrising that the first European voyage of exploration we know of should
have taken Place against that background and in that century. In 1291, slﬁor’cly after the death of
Alfonso, the Vivaldi ]:)rothers, from Genoa, undertook a major expedition down the west coast of
Africa, in an effort to find the sea route to the SPice Islands. Theg never returned, and how far south
theg reached is not known, but the very fact that theg thought it Possible to circumnavigate Africa
means they had access to a non-Ptolemaic tradition, Probablg of Arab origjn, for as we shall see,
scholars like al Biruni were certain the Atlantic and the Indian Oceanjoinec{ in the south.

Among the minor works of Poet~historian Ibn sa’id al~Maghribi - almost an exact contemporary
of Alfonso the Wise, born in Granada, raised in Seville and widelg traveled in the East - is a little geo-
graphical handbook. Based on P’colemg, it is not very original, but it contains a certain amount of
information about the coasts of A]Crica, western and eastern, not found elsewhere. 1bn sa'id derived
this information from Ibn l:atimah, of whom little is known except that he seems to have been a merchant
who flourished around 1250. Ibn Fatimah's imPortance lies in his descriptions of Places that were not
reached ]:)3 Europeans for another 200 years. He mentions the CaPe Verde lslands, for example, but
with a maddening lack of detail. On the east coast of Africa, he knows Madagascar and something of
the coast oPPosite it. It is hard to know whether information of this sort reached men like the vivaldi
brothers and influenced tlﬁem, but 1bn sa'id's works were cer‘tainlg well-known in Andalusia.

The Iﬁth centurg also marks the appearance of the first Por‘tu/an clﬁartsJ ex’creme]y accurate
mariner's maps of the Me&iterrancan, showing every cape and bag of the coastline. Distances are very
accurate, and the lengtlﬁ of the Mediterranean is almost exact - unlike the lengtl'] given ]:)5 P’colemg.
Their appearance coincides with the first wi&espread use of the compass, and theg are norma”g
Providecl with loxodlromes, or rhumb lines, to find the correct bearing.

The existence of the /Dor‘tu/an charts, which some times mark and caPtion "imaginary” islands in
the Atlantic, is the Pemcect illustration of the survival, among mariners, of tecl'miques of navigation and a
Practical science of maP~ma1<ing that owed nothing to Ptolemaic tradition and were much more
accurate. These are the kind of maps Columbus and his brother Bartholomew made and sold for a
|iving; theg are the kind of maps drawn bg Ottoman Turkish navigator Piri Reis. The tecl'mic]ues that
Produced them are scarcelg mentioned in the learned tradition. So along~sicle the written tradition
there was another: an oral tradition that reached back to the Greeks and Perhaps even begoncl to

older Mediterranean civilizations.
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The written and the oral traditions interpenetrated. "Learned" information, such as Pto]emg's
statement that no one knew what lay begond the Pillars of Hercules, was transformed bg PoPular
tradition into gant bronze statues, warning voyagers to turn back. Converselg, Popu]ar traditions such
as this, and the many stories that circulated about islands in the Atlantic, found their way into “learned"
works, such as al-Idrisi’s geographg.

On his first voyage Chris’coplﬁer Columbus Fu”y exPectecl to land in India, where he knew that
the Arabs had Preceded him (see #212). He also knew that, for the Past five centuries, Arabs had
explored) and written o{:, the far reaches of the known world. They had been around the Perimeter of
Africa and sailed as far as India. Tlﬁey had ventured overland begond Constantinople, past Asia Minor,
across Eggpt and Sgria - then the western marches of the unknown Orient - and into the heart of the
Asian continent. Theg had maPPeA the terrain, traced the course of rivers, timed the monsoons, scaled
mountains, charted shoals and reached China, and, as a resu]t, had sPreacl Islam and the Arabic
|anguage in all these regjons.

By the seventh century, however, the Arabs were thoroughly familiar with the eastward
aPProaches to the Orient. For over 300 years theg had exP]orecl much of the known world. From Delhi
and Agrain the east, through Telﬁran, Baghclad and Damascus, to Cairo, TriPo]i, Tunis and Cordoba in
the west, Arab scientists and exPlorers had exPanc{ed the know[edge of the known world and Pushe&
back the horizons of the unknown. Ultimatelg, this know]ec{ge, along with Pl’]i]osoPHHJ logic,
mathematics, natural historg and much else, was to be found written down in the great libraries that
were the flowers of SPain‘s brilliant Muslim-Christian-Jewish ~culture, and in libraries elsewhere in
EuroPe. Arab geographical encgclopeclias, dictionaries, maps and charts, as well as books on
mathematics, astronomy and navigation, and treatises on vas’c]y imProvecl navigationa[ instruments,
rePosed there in Muslim SPain and in the Middle East.

So, too, did the theorg of “the new world begonc{ the Sea of Darkness,” the idea of an
uncharted continent that lay to the west of the known world. There seems to be little doubt that it was
the Arabs who first made the maps that led Columbus to the New World. Had Columbus but accePted
the ninth~centurg Findings of a consortium of 70 Muslim scho]ars, working under the aegjs of Caliph
‘Abd Allah al-Ma'mun, who had gatlﬁered them to determine the ]eng('h of a clegree of latitude, he might
have avoided many mistakes.

Using wooden rods as measures, the calipl']'s scholars traveled a north-south road until theg
saw a change of one degree in the elevation of the Pole star. Their measurements resulted in an
amazing]y accurate Figure for the earth's circumference: 41,526 kilometers, or 22,422 nautical miles, the
equivalent of 11555 kilometers per &egree. ]59 Columbus’ time, a wealth of knowledge g[eaned from
Arab science and exP]oration rested in the libraries of SPain and Portugal. Al-Biruni (#214.3) had
accurate]g determined latitude and longitude and, six hundred years before Galileo, had suggested
that the earth rotated on its own axis. One hundred years later, in the ninth century, the mathematician
al-Khwarizmi had measured the |ength of a terrestrial degree and Arab navigators were using magnetic
needles to Plo’c accurate courses. It was around this time, too, that the Arab astronomers Ibn Yunus
and al-Battani, or Albategnius, as he was known in Europe, imProved the ancient astrolabe, the

quadrant, the sextant and the compass to the Point that, for hundreds of years a{:terwar&, no long~
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distance traveler could venture forth without them. 159 the 120 century, the Hispano~Arab geographer
al-Idrisi (#219) had comP]eted his voluminous world atlas containing dozens of maps and charts.
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Map Orientation

The orientation of a map is the re[ationship between the directions on the map and the corresponcling
compass directions in reality. The word “orient” is derived from Latin oriens, meaning East. In the
Middle Ages many maps, including the T-O maps, were drawn with East at the top (meaning that the
direction “uP” on the map corresponds to East on the comPass). Todag, the most common — but far
from universal — car‘tographic convention is that North is at the top ofa map. Several kinds of maps are
often traditiona”g not oriented with North at the top:

o Maps from non-Western traditions are oriented a variety of ways. old maps of Edo show
the JaPanese imPeria[ Pa[ace as the “’coP”, but also at the center, of the map. Labels on the
map are oriented in such a way that you cannot read them Properl9 unless you Put the
imPeriaI Palace above your head.

o  Medieval European T and O maps such as those based on Isidore of Seville (Book /A
#205) were centered on Jerusalem with East at the top. Indeed, Prior to the reintroduction
of Pto[emg’s Geograp/y to Europe around 1400, there was no sing]e convention in the
West. Portolan charts (#250.1), for example, are oriented to the shores theg describe.

o Maps of cities bor&eringa sea are often conventiona”y oriented with the sea at the top.

o Route and channel maps have trac]itiona”y been oriented to the road or waterway theg
describe.

o Polar maps of the Arctic or Antarctic regjons are conventiona”y centered on the Pole; the
direction North would be towards or away from the centre of the map, resPec’cively. Tgpica]
maps of the Arctic have 0" meridian towards the bottom of the page; maps of the Antarctic
have the 0" meridian towards the top of the page.

o Reversed maps, also known as UPsicle~Down maps or South~UP maps, reverse the “North

is uP” convention and have South at the top, examples include 1slamic maps.

Maps are usua”g created from a Particular direction. The Airectionalitg of a map is known as
its orientation. The Popularitg of online maPPing such as Goog/e Maps has conditioned many Peop]e
to expect due north to alwags be towards the toP of the map and south towards the bottom.
Historica“g, maps have not alwags been oriented north. Different geographic and religious influences
have changed over time how maps are oriented. Aesthetics, Po]itical interests, egotism, and navigation

are some of the other reasons whg cartographers over the ages have used different map orientations.

North Orientation Maps

Claudia Ptolemg (90-168 AD), a classical Greek cartographer was credited with creating the
first known atlas. His collection of cartographg in Geograp/ﬁa was an earlg example of orienting maps
towards the north. North orientation came back into favor cluring the Great Age of Exploration with
the need for sea{:aring explorers to orient themselves with their compasses. The imPortance of
orienting maps towards the north was a reflection of the imPor’cance of knowing where magnetic north

was. Toclay, a north orientation is commonplace among many car‘tographers and almost all online

maPPing aPPIications.
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East Orientation Maps

During the EuroPean medieval age re]igious doctrine influenced car’cographg. EuroPean car’cographers
oriented their maps towards the Ho]9 Land since Jerusalem was the Place of Christ’s death and
resurrection. In fact, the world “orient” comes from the Latin word “oriens”, meaning East. And there
was a long stretch in the medieval era when most European maps were drawn with the East on the toP.
If there was any doubt about this move’s religious signi{:icance, theg illuminated it with their maPs’ Pious
illustrations, whether of Adam and Eve or Christ enthroned. Examples of maps with an east orientation
are the mappacmundf (medieval European world maps) such as the T-O map. The T-O maps was a
sgmbo]ic rePresentation of the world, with the O rePresenting boundarg of the world, encircled bg the
carth’s oceans. The T nested inside the O divided the world into the Northern Hemispheres’ three
continents: Asia at the top, Europe to the left, and Africa to the right (the southern hemisphere was
ignorecl as it was considered inhabitable at the time). The horizontal bar of the T rePresented the
Mediterranean Sea and the vertical Portion of the T the Nile and Don (Tanais) Rivers. Heavilg
influenced l:)g Clﬁristianity, European cartographers in medieval times oriented the maps so that east

was at the toP where the sun rose and where Paradise was thought to lie.
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Oriented with East at the top, this map in a state intermediate between a T-O map and a maploamundi.
Map with its center Delos, fo//owinga Greek tradition; the compass~drawn circle is the Cyc/adcs, in
French manuscrl;ot of Henry of I—Iuntingdon, Ymago Mundi. The Mare Occeanum is a necklace of red
and blue uncials. Late I}f/’ century, 15cm dllameter, Oxtord (Jniversity, MS.e.Mus. 223, fol. 185r.
(#205216)

Ixxii



Introduction

West Orientation Maps

There are not a lot of west orientation maps, below are two examples.

An itth century Flemish (St. Pierre, Ghent) Sallust map,
oriented with West at the top, Il.cm diameter.
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A 635 map of New Netherlands and New Eng/and
created by Dutch cartograp/-/cr Willem Blacu shows a West orientation.

South Orientation Maps
MaPs with south oriented towards the top of the map are known as sout!'u~ul3 or reverse maps, since
the map appears uPsicle down to those used to a map orientation towards the north. In these maps,
South is oriented the top of the map, east is towards the left of the map and west towards the rigl'\t.
Some of the very earliest Eggptian maps show the South as up, Presumably equating the Nile’s
northward flow with the force of gravity. Arab mapmakers often drew maps with the south Facing up,
Possibly because this was how the Chinese did it. Arab cartographers like 1bn Hawqal (#213) commonlg
use a South map orientation; in the 10th century he created a world map with South at the top. The
Moroccan cartographer, Muhammad al-ldrisi, drew a world map in 154 common|9 known as Tabula
Rogeriana (Book of Roger) for King Roger Il of Sicily (#219), showing south at the top of the map. In
Europe, the famous Fra Mauro world map of 1459 emplogecl a South orientation.
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ogeriaa (Book of Roger) for King Roger Il of. 51’(://9,

The 1154 map, Ta
5/70wing$out/7 at the top of the map (#219).

The famous 1459 Fra Mauro maploamunc/l; Biblioteca Nazionale Marciana, Venice, Ita/y,
6.3 feet diameter oriented with South at the top (#24-9).
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Cartographers from the DiePPe School of Cartographg in the 16th century Producecl table maps with a
South orientation (shown above is one showing Southeast Asia and Australia). Pierre Desceliers, a
French cartographer cluring the Renaissance creating a world map in 1550 meant to be viewed around a
table and showed Parts of the world turn towards the south. In 1566 Nicolas Desliens also created a
map of the world sl'lowing South towards the top. The map is currentlg housed in the Bibliothéclue
Nationale in Paris. In contemporary cartographg, South—uP maps are mostly created to protest
Western Hemisphere bias in some world maps. Launched on Australia dag, Stuart McArthur Premiered

his Universal Corrective Malo that showed a South orientation.
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No Unified Orientation

MaPs Procluced during the Golden Age of JaPanese Cartographg from the 1600’s to around 1855 had
no standard orientation. Many maps had a center orientation radiating from the Palace in Edo or no
apparent directional orientation. It wasn’t was until the influx of Foreign influences starting with
Commodore Perry’s ExPedi’cion in the 1850’s that JaPancse cartographg started to adoPt western

traditions of orienting maps towards the north.

Custom Orientations

Not all maps are oriented due Nortl'), Sou’cl’x, East, or West. Some maps have a custom orientation to
promote a Political purpose or to help with navigation. For examPIe, maps created bg the City of Santa
Monica have a rotation of 46 clegrees so that the beach is alwags shown at the bottom of maps. This is
done for aesthetic purposes and results in an orientation that is northeast instead of due north.

The New York City Department of TransPortation Places Pedes’crian Frienc“g maps around the
city with the orientation rotated to be “heads~up” or Forwarclﬂcacing so that viewers are gacing the map
in the same direction t]’ley stancling for readability. This hclPs Pedestrians to better orient themselves in
relationsl'xip to the landmarks on the map and to better navigate the city. Polar maps of the Arctic and

Antarctica have custom Prcﬁec’cions with orientations towards the Po!es.
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SEP:
TENTRIO:
NALIVM
Terrarum de:
{criptio.

Sclotcntrfona/mm terrarum dcscrllbtio 1595), North Po/ar map by Gerard Mercator

There is notl’n'ng inevitable or intrinsica”y correct — not in geograpl'xic, car‘tographic or even
Philosophical terms — about the North being rePresente& as up, because up on a map is a human
construction, not a natural one.

Beginning in the Mediterranean, somewhere between Europe and the Arab world in the 14th and
15th centuries, increasinglg Precise navigational maps of the Mediterranean Sea and its many ports
called IDonf'o/an charts aPPeared. Theg were designed for use }39 mariners navigating the sea’s trade
routes with the help of a recentlg acloPtccl techno]ogg, the compass. These maps had no real up or
down — Pictures and words faced in all sorts of directions, genera”g Pointing inward from the edge of
the map — but theg all included a compass rose with north clearly distinguishecl from the other
directions.

Members of the Italian Car‘tographic School Prcncerrecl to mark North with a hat or embellished
arrow, while their equally influential co”eagues from the SPanish~ruled island of Majorca used an

elaborate rendering of Polaris, the North Star. These men, who formed the Majorcan Cartographic
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School, also established a number of other crucial maPPing conventions of the era, inc]ucling coloring in
the Red Sea bright red and drawing the AlPs as a gjant chicken foot.

But this is onlg part of the explanation. The arrow of the compass can just as easilg Point
South, since the magnetized metal needle simply aligns with the earth’s magnetic tield, with a Pole at
each end. Indeed, the Chinese suPPosecuy referred to their first compass magnets as South~Pointing
stones. Crucia”g, the Chinese clevelope& this convention before tlﬁey ]:)egan to use compasses for
navigation at sea. Bﬂ the time Europeans adoPted the compass, thouglﬁ, theg were a]readg
exPerienced in navigating with reference to the North Star, the one Point in the heavens that remains
fixed anywhere in the Northern Hemisplﬁere. Many mariners saw the compass as an artificial
replacement for the star on c]ouclg nights and even assumed it was the Pu” of the star itself that drew
the needle North.

Yet even as this North~Pointing compass became essential to navigation and navigational charts
in the 15th century, less Precise land maps showing the entire known Old World continued to offer a
clisorienting array of Perspectives. Some had the East on top, in keeping with European tradition, while
others Premcerre& the South, in keeping with Arab tradition, and others went with the North, in keeping
with the Point on the compass rose. Among other ’chings that stand out in these maps is that, given the
extent of the known world, the location of the Mediterranean and a bit of uncer’cainlg about the
equator, ltalg was more or less centered between the north and the south — meaning that whichever
way you turned the map, ltalg remained more or less hallcwag between the toP and bottom.
Convenientlg, lta]y was at roughlg the same latitude as JerusalemJ which through most of the European
medieval maPmakers assumed was at the center of the known world. In 1Cact, the first blow to this Pious
assumPtion came with the discoverg omcjust how much of the Old World lies to the East of Jerusalem.
On]y later did it become aPParentjus’c how far North of the equator Jerusalem — and !:)g extension,
ltalg — rea”g was.

The North’s Posi’cion was ultimatelg secured l:)g the beginning of the 16t century, thanks to
Ptolemg, with another EuroPean cliscoverg that, like the New World, others had known about for quite
some time. Ptolemy was a Hellenic car‘tographer from Eggpt whose work in the second century A.D. laid
out a systematic aPProach to maPPing the world, complete with intersecting lines of longitude and
latitude on a 1’1a|1c~eaten—doughnut—slﬁapec{ Projection that reflected the curvature of the earth. The
cartographers who made the first big, beautiful maps of the entire world, Old and New — men like
Gerardus Mercator, Henricus Martellus Germanus and Martin Waldseemiiller — were obsessed with
Ptolemg. Theg turned out coPies of Ptolemy’s Gcograp/y on the newly invented Printing press, put his
Por‘trait in the corners of their maps and used his writings to fill in Places theg had never been, even as
their own discoveries were revealing the limitations of his work.

For reasons that have been lost to historg, Ptolemg Pu’c the North at the toP of his maps. Or at
least that’s the way it appears from the only remaining coPies of his work, made l:)g 13th century
Byzantine monks. On the one hanc{J Ptolemg realized tha’c, sitting in Alexandria, he was in the northern
half of a very large globe, whose size had been Fairlg accurate]g calculated ]:)3 the ancient Greeks. On
the other hand, it put Alexandria at the very bottom of the inhabited world as known to Ptolemg and all

the main civilizational centers in the Greco-Roman Mediterranean.
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Even if compasses and Ptolemg had both Pointecl to the south, northerners could still have
come along and ﬂiPPeA things around. In fact, with North seemingly settled at the top of the map in the
j6th century, there were still some squabb]es over who in the Northern Hemisphere would end up left,
riglﬁt or center. The Politics of reorientation are anything but simple. For Americans, it’s easy to think
that our Position, at the toPJeFt of most maps, is the intrinsica”g Prexcerab]e one; it certainlg seems that
way if you IﬁaPPen to be from a culture that reads from left to righ’c. But it's unclear whg Arabs or
Israelis, who read from right to left, would necessarilg think so. And while map makers usua”g like to
clesign maps with the edges running through one of the world’s major oceans, it is cer’cainly Possible to
put North America in the very center ]:)H sPIitting the world in half through Asia.

The orientation of our maps, like so many other features of the modern worlcl, arose from the
interplag of chance, tecl'mo]ogg and Politics in a way that defies our desire to imPose easy or satismcging

narratives.

Borders.

By definition a map cannot intentiona”y lie or convey incorrect information. But of course this is
aPPIicaHe %lq in the case of PhysieaL topographic, l']gdrograplﬁic or similar maps, where the
cartographers Put in their best efforts to Present the truth as close]y as Possible and as known. When
it comes to Political maps, which include country names and boundaries, the matter becomes more
comP]icated. In some cases such maps are drawn to convey Propagancla messages or are made to serve
the aims of Political leaders. The results, instead of showing the truth is to distort it. UP to the 14th-5th
centuries, maps with a few exceptions genera”g excluded the arthciciallg imPoseé and often volatile
Political bounclaries, and on any gjven regjon only the names of the countries and the in&igenous
Peoples were shown. You will notice on the maPs/reconstructions from the ancient and medieval
Periods that country boundaries (and even continental boundaries) were displaye& dhq:erently than
toclag, even comqicting or comcusing as to what area is defined. As toclay, but even more so in the
distant past, country boundaries were “flexible” and constantlg clﬁanging. To establish and maintain the
sovereign boundaries of countries, the ruling power was requirecl to “enforce” the integrity of those
boundaries ]39 force. The idea of estab]ishing, recognizing and honoring the integrity of “sovereignty”
isa re]ativelg recent concept. There{:ore, if country (or continental) boundaries are displayed on these
earlg maps, theg are rather vague and/or not universa”g accePtec{ !:)g all cartographers. Obvious]g in
ancient times there were no “countries” as we define them toclag, on]g various size settlements that
eventua”9 grew into city-states, controlled territories, etc. Examples include Babylon, Troy, Thrace,
SParta, Phoenicia, Egﬂpt, Bactria, Hyrcania, Sogdiana, etc.

On the ancient and medieval maps Place-names are gjven for genera] geographical
areas/regions, without any exPlicit]g drawn-out borders/boundaries, such as Gallia, Germania,
Hfspan/la, Seres, 5cyt/nla, Assyria, Syria, FPersia, Eth/olplla, Macedonia, Arabia, A/bania, Armenia,
P/yrg/a, and India. On these early maps, such Political areas were not much differentiated from the
|aPels given to the “continents” of Europa, Asia and L/bya [Africal, esPecia”y on the medieval
Macrobian and Isidorean T-O maps (#20I1, #205). Some cities received the same emphasis as these
Iarger entities, such as Rome, Babglory Constantinop]e, Jerusalem, Ravenna and Antioch. Mang of

these Politica[ areas became known as “emPires” encompassing Iarge, vague]g defined areas.
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Some maps were mereiy trying to identiicy the race or group of Peopie that occuPieci a
Particu]ar area, such as the Celts and Eth/oplans. Also the very fact that country boundaries were/are
constant]9 cl'ianging with shifts in Po]iticai/militarg power. Other areas, such as the island of
Taprobana, are not identified as “countries”, “continents” or cities. Most recent]y the issue of Crimea is
an example of the raPid]y changing world map, not to mention the tremendous changes after the fall of
the Soviet Union, World War 11, the Ottoman EmPire, the European Colonization Periocl, the Mongolian
invasion, the Roman EmPire. During the decline of the Roman EmPire, EuroPe entered a iong Period of
change arising from what historians call the “Age of Migrations”. There were numerous invasions and
migrations amongst the Os’crogoths, Visigoths, Goths, vandals, Huns, Franks, Angles, Saxons, Slavs,
Avars, Bulgars ancl, later on, the Vikings, Pecl'ienegs, Cumans and Magljars.

From the seventh century, Bgzantine his’corg was greatlg affected ]:)H the rise of Islam and the
Caliphates. Muslim Arabs first invaded historica”g Roman territory under Aba Bakr, first Caliph of the
Rashidun Caiiphate, who entered Roman Syria and Roman Mesopotamia. Under Umar, the second
Caliph, the Muslims Aecisiveiy conquered Syria and Mesopotamia, as well as Roman Palestine, Roman
Egypt, and parts of Asia Minor and Roman North Africa. This trend continued under Umar’s
successors and under the Umagyacl Caliphate, which conquerecl the rest of Mediterranean North
Africa and most of the Iberian Peninsula. Over the next centuries Muslim forces were able to take
further European territory, inciuc{ing CgPrus, Malta, Crete, Sicilg and parts of southern ltalg. In the
East, Voiga Bulgaria became an Islamic state in the 10th century.

In medieval times, due to lack of border demarcations and the rule of force, few borders were
fixed for ]ong, or could be even aPProximatelH determined. Consequentlg, most medieval maps lack
borcloring lines between countries which are si’iownjust }:)9 mentioning their names somewhere in the

area theg occuPied.

Conclusion.
In reaching a conc]uding assessment of the conceptual and Practical status of car‘tographg in the
ancient world, several themes emerge. Even if allowance is made for the severe lack of map artifacts
from the Perio&, itis Possib]e to conclude from iiterary evidence that no one civilization had a monoPolg
on a Par‘ticular variety or function of map and that the number of map functions was considerable. In
MesoPotamia and in Egypt, in the Greek and Roman centers and in China, both celestial and terrestrial
maps existed. Large~sca|e maps, icu]i:illing a multitude of functions, were also found in all these
societies, a]thougl'i it must be said that there is more evidence for the use of maps in the Roman Period
than in other Periocls of antiquity. These functions included the use of maps as cadastral and Iegal
records, as aids to the traveler, to commemorate mi]itarg and re]igious events, as strategjc documents,
as Poli’cica] Propagan&a, and for academic and educational purposes. Whereas up to about 170 B.C.
maps were aPParentlg unfamiliar to most Romans, after that date their use increased steadilg. But while
the evidence for the use of maps in Roman society is more Plenti?u], it should not be Forgo’cten that
similar uses are Iikeiy to have been present in civilizations norma”g regarded as having aless Practical
bent, such as classical Greece and China.

MaPs varied consiclerablg in scale, from depic’cions of the cosmos and the universe at one end

of the continuum to large-scale Plans of rooms or tombs at the other end. The extent to which the
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makers of maps in the ancient world were aware of the concept of a metrical scale is still not settled. we
have aPParentlg accurate Babg]onian Plans of Proper’cies, houses, temPles, cities, and fields from
about 2,500 to 500 B.C., and there is evidence of the use of some sort of graphic scale on the P[an on
the statue of Gudea (ca. 2,100 B.C.). But it is not until later in the Perio& that a clear concept of ratio
is exPliCit, when an instruction in the Corpus Agrimensorum is thought to refer aPPrentice surveyors to
a scale of 1:5,000, corresPonding to one Roman foot to a Roman mile, and the Forma Urbis Romae may
have been consciouslg Planned ata genera] scale of 1:2240 or 1:250.

The orientation of these early maps also varied. Unlike one Babglonian map (the clag tablet of
Nuzi), classical maps do not contain an explicit indication of the cardinal Points, but north must have
been at the top in the archetgpes of with the inhabited world occupging an upper quadrant and the
climata in Para”e[ zones Perpenclicular to the earth’s axis, may also have encouraged the earlg use of
north as a Primarg orienting direction. South and East may also have been favored in the Middle East
|ong before their established use ]:)g Arabic and Christian maPmakerS.

The accuracy of maps in this earlg Perio& varied aPPreciably. The Greeks were great sailors
and astronomers whereas the Romans were above all road makers, soldiers, and farmers. Perhaps had
more Egtjptian maps been Preserved, we should find in at least some of them the degree of accuracy
manifest in the Pgramid measurements. Since calculation of distances on sea routes was alwags more
difficult and astronomical bearings were used rather sPoraclicaHHJ we may expect greater accuracy,
where this mattered, in Roman than in Greek maps. Distances gjven in texts or on maps usua”g
indicated the maximum ]eng('h and width of a Province, regjon, or island. Marinus, for instance, included
some land distances as well as coordinates. His coordinates may have been based on a |ongitude
running east of the Canaries, like Ptolemg’s, and a latitude that either was similar to Ptolemg’s or was
based on Rhodes, though he was never consistent in gving both latitude and longitude. The idea of the
use of coordinates was developed first in celestial cartographg, itself a Greek rather than a Roman
concern, and was later adapted for terrestrial use. It must be Pointed out, however, that the Precision
of Ptolemg’s coordinates of Places, estuaries, and Promontories was ]argelg i”usorg, since few scientific
measurements of ]ongitucle or Perhaps even latitude had been made. Most of the Figures were based on
estimates of land or sea distances derived from sources of varying reliabi[itg.

with regar&s to travelers and explorers, their imPor‘tance and influence on car‘tographg,
geographg and even on his’corg cannot be over-estimated. Their observations, a]though not sPeciFicallg
concerned with earlier historg, are signhcicant enough for historians, since theg transmit first-hand
information. Travelers and exPlorers’ writings are, of course, comPosed under the influence of
Personal taste, re]igious and social convictions and viewPoints, and yet, taken the right way, theg are
reliable and comP]ementarH and thus can be used as true geographical observations. IF, for any given
area the maps and accompanying descriptions Preparecl bg different explorers and travelers mainlg
corresponcl with each otlﬁerJ then it may be sa}celg concluded that these are re]ativelg rePresenta’cive of
the truth and realitg.

The most comPrehensive treatment of Greek and Roman cartographg can be found in Heidel’s
The Frame of Ancient Greek Maps, Bunburg’s Ancrent Gcogralofy, Dilke’s Greek and Roman Malos,
and Harley’s The History of Cartograp/y, Volumes One and Two. For a detailed discussion of

Chinese car‘tographic efforts, see Needham’s multi-volume Science and Civilisation in China.
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Cartographic Silence.

In an article }:)9 Maria Magdalena Morawiecka (Universitu of Wroctaw) entitled “Terra incognita.
On cartograpl']ic silence on old maps (Middle Ages and the beginning of the Earlu Modern Period)”,
Cartograptiic Silence is defined as “consisting of all that was rejectecL undiscovered, withheld and
invisible on maPs” and exists under various forms. Its character would depend on factors such as its
graphical form, origins or mental oPerations used to their creation. At the risk of sounding
overdramatic, one could say that silences never sound the same and that every silence tells about
sometlﬁing slightlg different. As Christian Jacob (another author writing about a theoru of the nistoru
of cartograptig) noted: “A map may clisplau a view but it also Provides the viewer with a Point of view.”
Hence the famous blank spaces are simplu a part of amuch bigger Prob]em.

Ot)viouslg no map can disp]ag all the Possible information (both Phgsical and cultural) and still
be useful. Each map (Printed or electronic (Goog/e, etal) is designed with a “Purpose” ~ navigation,
topographic, Po]itical, Propagancla, commercial, ti'iematic, etc. And each purpose results in the
cartograptier not on[u se]ecting what to &isPlaH but also what not to displag. This process of
“selection” and “silence” has alwags occurred in the maPmaking process. | like to make the analogzj ofa
person resPonsit)le for Putting togettier a clai[u news broadcast, newspaper or writing a book on world
tiistorg. Obvious[u one cannot cover all the “news” in one broadcast or newspaper. There must be a
selection process and hopetullg some “balance” between all the events that have occurred (Poiitical,
crime, human interest, science, local, national, international, etc.). Likewise, a book on the historu of
the world has to limit the content (Po]itical, miiitaru, geologic, technologica], etc.). Ti’ierei:ore, authors
of newspapers, books and maps need to choose a Particular perspective, declare any Particular bias,
and stay consistent with their objectives. Mark Monmonier has exposed the darker side of maPmaking
in his book How to Lie with Maps (1996). Some of the examPles put forth in this book illustrate the
concept of “cartograpnic silence”, both de]iberateig to deceive, and accidenta”u bg ignorance or
mistake.

Accorcling to Monmonier not on[u is it easy to lie with maps, it is essential. To portray
meaningi:ul reiationslﬁips for a complex, three-dimensional world on a flat sheet of paper or a video
screen, a map most distort realitu. As a scale model, the map must use sumbo]s that almost a|wags are
Proportiona”g much !:)igger or thicker than the features theu represent. To avoid hic{ing critical
information in a tog of detail, the map most offer a selective, incomplete view of reality. There is no
escape from the cartograptiic Paradox: to Present a useful and truthful Picture, an accurate map must
tell white lies. Al maPmakers make generalizations and sumbolization to nigtilignt critical information and
to suppress detail of lower Prioritg. In stiort, the author warns, all maps must tell white lies.

Because most map users wi“inglu tolerate white lies on maps, it is not difficult for maps also to
tell more serious lies. MaP users genera”u are a trusting ot ti'ieu understand the need to distort
geometrg and suppress teatures, and ttieu believe the cartograptier rea”g does know where to draw
the line, tigurativelu as well as litera”g. As with many things begond their full understanding, theu readiiu
entrust maP—making to a Priesthood of technica”u competent designers and drafters working for
government agencies and commercial firms. Vet cartographers are not licensed, and many maP—makers

comPetent in commercial art or the use of comPuter workstations have never studied cartograptig. MaP

Ixxxiii



Introduction

users seldom, if ever, question these autiiorities, and ttieg often fail to aPPreciate the map's power as a
tool of deliberate falsification or subtle Propaganda. In our world of cl'ianging Po]itical and strategjc
relationships and cievoiving nation-states, maps become Propagancia tools. Turkish Cﬂpriots, Sri
Lankan Tamils, Crimean Russians Publish maps that Proc[aim their Po[itical asPirations, tueiing
nationalisms that sPeH disaster for the state system. Some national governments even go so far as to
commit cartographic aggression, maPPing parts of neighboring countries as their own. Well before Iraq
invaded Kuwait, official lraqi maps had shown Kuwait as Baghclad's nineteenth Province. Chinese maps
tociag incorPorate Parts of what, on standard world maps, is northern India. Argentina Prints Postage
stamps with a map showing i’iegemong over a sector of Antarctica that includes Chilean as well as
British claims.

Because of Personai computers and electronic Pubiishing, map users can now easilg lie to
themselves—and be unaware of it. Before the Personai comPuter, folk cartography consisted largeig
of hand-drawn maps gving directions. The direction giver had full control over Pencii and paper and
usua”y had no ditticultg transterring routes, landmarks, and other relevant recollections from mind to
map. The comPuter allows programmers, marketing exPerts, and other anonymous middlemen without
cartograpiiic sawy to strongly influence the look of the map and gives modern~cia9 folk maps the crisP
type, uniform symi:)ois, and verisimilitude of maps from the cartographic Priesthood. Yet software
cleveloPers commonlg have made it casy for the lag cartographer to select an inaPProPriate Prcjection
ora misieacling set of symbols. Because of advances in low-cost computer grapiiics, inadvertent yet
serious cartographic lies can appear respectable and accurate.

Cartograpiiers working after the Age of Discovery were much more inclined to leave empty
spaces on the maps than their Preciecessors, who actua”y knew fewer continents. It was in the 15th
century too, when the inscriPtion terra incognita becomes Popuiar on the cartographic documents.
Aitiiough the medieval cartograpiiers debate on the Possible existence of the Ant//bodes, short of the
simPie Macrobian schemes (#201) i”ustrating the range of climatic zones on the Earth, theg do not tend
to leave the room for them on the maps. The surface of the great, heavilg wrougiit, detailed maps of
this Perioci (Hereford, E/Jston[, #2224, #226) is entirelg covered with Pictures and inscriPtions Placed
next to each other. Every scrap of space within the world’s circle is crowded with information (religious
and/or historic). The world on the medieval map is organizecl and finite. That does not mean, however,
that there is no room for the unknown and cartographic silence on these maps. It simplg appears in
another form, Possibiy the more difficult to Point out and recognize. One should take care to
remember, that these cartographic images served different purposes than modern maps, tocusing
rather on the iiistoric, reiigious and sgmi:)olic meaning tied to Particular locations than on showing their
Phgsical appearance and shapes.

Even so, intentional cartograpiiic silence (because this is the kind of silence blank space is) not
always would be something that could be associated with the maPmaker’s l'ionestg. The Portuguese
roya] edict from 13" November 1504 Prohibiteci Producingg’obes and nautical charts that ciepicted west
coast of Africa beyonci the river Congo.

Accorcling to the new law, maps that did not follow these rules should be delivered to an officer
of the hydrographic rePositorg to remove the Prohibitecl/banneci secret details. This strict security
measures may seem to be surPrising tociag, not so much thougty whilst you know that the Pena]ty for
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se”ing amap toa Foreigner in the same country was a death sentence. SPain’s Casa de Contratacion,
an institution originating of the same Period (first decade of the 16t century), was responsible for
oversight of the usage and storage of the secret documentation of the progress of the geographic
exploration. The sketches of maps created cluring Sir Francis Drake’sjourneg were also classified. The
Dutch East India Compan9 had Aeve]oped its own, similar Procedures of cartographic control and
censorship as well. Colonial emPires had been guarding the kegs to wealthjealous]g.

The Practices described above make it easy to understand whg Brian Harleg Places
cartographic silence in context of the French Philosopher’s Foucault’s concePt of Power—knowleclge
while interpreting it. There are of course many more examples of cartographic concealments with
Political undertones. There is not enough space Iﬁere, nor is it an aim of this book to enumerate them
all. still, to show that not all cases of Political silence had to be rooted in a desire to gain money, but in
Personal sympathies and views as we”, let’s recall one more (Perhaps one of the most sPectacu[ar)
example — the cartograplﬁic attempt to Feign total ignorance of the exPansion of the Ottoman EmPire
by Persis’cence in not marking the new territorial divisions on the maps.

Aside from the intentional car’cographic silence, there is a whole huge area of the unintentional
silence — often uncontrolled or even unknown to the maPmaker himself. Rexcerring to another
Foucault’s concePt, Har]ey calls this type of silence cp/stemo/ogica/ [’che studg or a ’cheory of the
nature and groun&s of knowledge especia”9 with reference to its limits and validitg] as oPPosed to
Po/ftica/ silence. It includes “the ‘unthought’ elements in discourse”’; evergthing that has been omitted
from the map, not because of a deliberate act of censorship, but simplg because theg escaPeA notice

orinterest of its creator. Such silence is alreacly enclosed in very structure of the image.
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The oikumene [known world], ca. 300 BC (from the West’s locrsloectivc)
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ca. 150 BC (from the West’s /Dersloectivc)

The oikumene [known world],
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