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ABSTRACT

This thesis aims to reconstruct a map of the world drawn by Eratosthenes of
Cyrene (ca. 285 — 205 BC), a Greek polymath of the third century BC. It was during his
time as chief librarian at the Library of Alexandria in Egypt that Eratosthenes wrote a
three-volume geographical treatise with an accompanying world map. The map is lost
and the treatise is extant only in fragments preserved by later authors, primarily Strabo.

The fragments illustrate that Eratosthenes’ map was a product of its sources,
influenced greatly by various published reports of early Hellenistic exploration. The
expeditions of Alexander the Great, Pytheas of Massalia, Megasthenes, Patrocles and
Timosthenes of Rhodes, to name only a few, introduced an abundance of new
geographic, ethnographic and scientific knowledge to the Greek world. The frontiers of
the known and inhabited world were empirically investigated, from India in the east to
the Iberian Peninsula in the west, and from Ethiopia in the south to Scandinavia in the
north.

Eratosthenes extensively utilised the reports of early Hellenistic exploration to
inform his mapping of topographic features, geographic regions and cartographic
systems. Figuring out the ways in which Eratosthenes took information from these
reports and transposed it onto his map of the world will be this thesis’ main concern. A
thorough analysis of Eratosthenes’ map in the context of its source material will also
elucidate a great deal about the development of Greek cartography in the Hellenistic

Age.



ABBREVIATIONS

Note that many of the abbreviations used in this thesis are consistent with the system
found in the Oxford Classical Dictionary, 3 edn. revised (2003). There are, however,

several exceptions, each of which is marked by an asterisk.
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INTRODUCTION

Eratosthenes (ca. 285 — 205 BC) was born in Cyrene, a Greek colony located in
modern-day Libya, during the early Hellenistic period.* During his youth in Cyrene, he
studied under Lysanias and possibly also Callimachus. Later, he moved to Athens,
where he became a pupil of Zeno of Citium (ca. 333 — 261 BC), the founder of the Stoic
school of philosophy (Strabo 1.2.2). Eratosthenes was a polymath. He wrote prolifically
on a wide range of subjects, enhancing Greek knowledge of mathematics, philosophy,
chronology, poetry, history and geography. He is usually credited with coining the term
‘geography’ (yeoypapuko) and founding the science of geography as we now know it.?
In ca. 245 BC, Ptolemy Il Euergetes (r. 246 — 222 BC), King of Egypt, summoned
Eratosthenes from Athens and appointed him head of the Library at Alexandria, a post
which he presumably held until his death.* Eratosthenes’ major intellectual
achievements include inventing the armillary sphere; formulating a simple algorithm for

finding prime numbers; scientifically calculating the circumference of the earth; and

! The Hellenistic Age usually refers to the era following the conquests of Alexander the Great (l1I of
Macedon), during which Greek culture diffused widely throughout the known world. The term
‘Hellenistic’ was coined in 1836 by the German scholar Droysen, and derives from the verb éAAnvilewv
(‘to make Greek’). Conventionally, the Hellenistic Age begins with the death of Alexander the Great in
323 BC and ends with either the Roman conquest of mainland Greece in 146 BC, or the subjugation of
Ptolemaic Egypt in 30 BC. Some scholars, however, have argued for the inclusion of Alexander’s reign in
the chronology, believing that his conquests initiated the cultural dynamism, fusion and cosmopolitanism
that characterised the era. For the purposes of this thesis, 331 BC, the year of the Battle of Gaugamela,
has been chosen as the start date for the Hellenistic Age, as it was after this battle that Alexander
subjugated the Achaemenid Persian Empire, and thus began the cultural transformation of the known
world. 30 BC has been chosen as the end date because the Roman subjugation of Ptolemaic Egypt marked
the final disintegration of all the former Hellenistic kingdoms and the end of the Hellenising process. On
the Hellenistic Age and the issues of chronology, see Droysen 1836: 1; Karttunen 1997: 1-2; Burn 2004:
13-16; Bosworth 2009: 1-27.

? Dicks 1960: 18-31, esp. 30-1 deals with the origins of the term yewypdeuca, within a brief but
informative history of Greek geography up until the era of Hipparchus in the second century BC.

® For a thorough history of the Library of Alexandria under Ptolemaic administration, see Fraser 1972,
vol. 1: 320-35.



creating a map of the world. This map was included in and described throughout
Eratosthenes’ lost geographical treatise, the Geography, the main purpose of which was
cartographic: odiopOdoar tOv dpyoiov yewypaeikov mwivako (‘to amend the old
geographical map’) (Strabo 2.1.2, Erat., fr. 47).*

This thesis will produce a critical examination of Eratosthenes’ map of the
world, as presented in the fragments of his Geography. More specifically, this thesis
will evaluate how primary accounts of early Hellenistic exploration subsequently
informed the main features of Eratosthenes’ map. An analysis will be undertaken of the
multifarious ways in which Eratosthenes incorporated topographic, scientific and
cartographic information from these accounts into his Geography, and how he then used
the information to construct a cartographic image of the world. The extent to which
Eratosthenes’ map departed from earlier Greek world maps and contributed to the
development of Greek cartography will be discussed throughout.

References from the fragments of Eratosthenes’ Geography indicate that his map
of the world was influenced by the accounts of several different early Hellenistic
explorations. The two most important explorations to be mentioned are Alexander the
Great’s Asian campaigns and Pytheas of Massalia’s (Marseille) journey in the regions
of northern Europe. Also to be investigated are Megasthenes’ and Deimachus’
expeditions to India and Patrocles’ voyage in the Caspian Sea, all three of which were

dispatched under the Seleucid Empire in Asia. Furthermore, there will be some

* All translations are my own. The fragment numbers of Eratosthenes’ Geography follow the system used
in Roller’s Eratosthenes’ Geography: Fragments collected and translated, with commentary and
additional material (2010). On Eratosthenes’ life, work and achievements, see the Suda s.v. ‘Epoatoc0évng
(2898). For further discussion, see Bunbury 1879, vol. 1: 615-16; Fraser 1970: 175-207; Fraser 1972, vol.
1: 308, 322; vol. 2: 463, 489-90; Roller 2010: 1-15. Geus 2002: 263 emphasises that cartography was
Eratosthenes’ primary interest in the Geography (‘Eratosthenes priméres Interesse in dieser Schrift galt

der Kartographie”).


http://www.perseus.tufts.edu/hopper/morph?l=diorqw%3Dsai&la=greek&prior=dei=n
http://www.perseus.tufts.edu/hopper/morph?l=to%5Cn&la=greek&prior=diorqw=sai
http://www.perseus.tufts.edu/hopper/morph?l=a%29rxai%3Don&la=greek&prior=to%5Cn
http://www.perseus.tufts.edu/hopper/morph?l=gewgrafiko%5Cn&la=greek&prior=a%29rxai=on
http://www.perseus.tufts.edu/hopper/morph?l=pi%2Fnaka&la=greek&prior=gewgrafiko%5Cn

discussion of Timosthenes of Rhodes’ voyage around the Mediterranean Sea and
Philo’s travels in Ethiopia, both commissioned under the Ptolemaic dynasty in Egypt.5
Historians of ancient cartography are frequently constrained by the sheer paucity

of surviving primary source material. The only extant ancient Greek world maps are
those drawn by Claudius Ptolemy (ca. AD 90 — 168), which are found in Renaissance
manuscript copies of his treatise on cartography.® Our knowledge of Greek cartography
in the Hellenistic Age, however, is obscured commensurately by the absence of
surviving world maps and fully-extant geographical texts from the period.’
Additionally, all primary accounts of early Hellenistic exploration are lost. Therefore,
this autopsy of Eratosthenes’ map of the world is almost entirely reliant on the
information, testimonia and citations preserved by later authors. Aujac, Harley and
Woodward have highlighted succinctly the difficulty involved in ascertaining definite
links between early Hellenistic exploration and Greek world maps:

‘As exemplified by the journeys of Alexander and Pytheas, the combination

of theoretical knowledge with direct observation and the fruits of extensive

travel gradually provided new data for the compilation of world maps.

While we can assume a priori that such a linkage was crucial to the

> After Alexander the Great’s death in 323 BC, rivals for the Macedonian throne engaged in a series of
wars with one another, resulting eventually in the partition of the empire into several successor kingdoms.
Ptolemy | Soter established the Ptolemaic dynasty (305 — 30 BC) in Egypt, while Seleucus | Nicator
established the Seleucid Empire (312 — 63 BC) in Asia, which at its height extended from Syria to India.
For recent literature on the Successors (Diadochi) of Alexander the Great, see Kincaid (1985) Successors
of Alexander the Great: Ptolemy I, Pyrrhus of Epirus, Hiero of Syracuse, Antiochus I11; Bosworth (2002)
The Legacy of Alexander: Politics, Warfare, and Propaganda under the Successors; Bennett and Roberts
(2008) The Wars of Alexander’s Successors, 323 — 281 BC; Wheatley and Hannah (2009) Alexander &
his Successors : Essays from the Antipodes: a Companion to Crossroads of History: the Age of
Alexander; Alexanders's Empire: Formulation to Decay.

® Berggren and Jones (2000) Ptolemy’s Geography: An Annotated Translation of the Theoretical
Chapters affords a comprehensive treatment of Ptolemy’s treatise and maps.

” For analysis of the various problems pertaining to the source tradition for ancient Greek maps, see
Aujac, Harley and Woodward 1987a: 130; Dilke 1987: 105-6.



development of Hellenistic cartography, there is no evidence, as in so many

other aspects of its history, that allows us to reconstruct the technical

processes and physical qualities of the maps themselves.”®

A corollary of the fragmentary source tradition is that no comprehensive study
of Eratosthenes’ map of the world in the context of early Hellenistic exploration has
been ventured. Eratosthenes’ Geography as a whole has, in fact, received limited
scholarly attention. Berger’s Die geographischen Fragmente des Eratosthenes: neu
gesammelt, geordnet und besprochen was the first work produced on Eratosthenes’
geographical fragments and has remained fundamental since its first publication in
1880. Furthermore, the first and thus far only English translation and commentary on
the geographical fragments did not appear until early 2010, with Roller’s Eratosthenes’
Geography: Fragments collected and translated, with commentary and additional
material. There are a few other scholarly works of note, which deal with different
aspects of Eratosthenes’ geographical thinking.® However, throughout these works only
a very superficial understanding of the source material for Eratosthenes’ map can be
gained.
Three widely accepted axioms dominate the scholarship on Eratosthenes and

Greek cartography in the Hellenistic Age. Firstly, that the explorations of Alexander the
Great, Pytheas, the Seleucids and the Ptolemies substantially expanded Greek
geographical horizons. Secondly, that this expansion stimulated a tremendous growth in

empirical geographic knowledge. Thirdly, that this knowledge enabled later mapmakers,

® Aujac, Harley and Woodward 1987b: 151-2.

% For some of the most relevant scholarship, see Bunbury (1879) A History of Ancient Geography among
the Greeks and Romans from the Earliest Ages till the Fall of the Roman Empire; Fraser (1972)
Ptolemaic Alexandra; Dilke (1985) Greek and Roman Maps; Aujac, Harley and Woodward (1987b) ‘The
Growth of an Empirical Cartography in Hellenistic Greece’; Geus (2002) Eratosthenes von Kyrene:
Studien zur hellenistischen Kultur- und Wissenschaftsgeschichte; Geus (2004) ‘Measuring the Earth and
the Oikoumene: zones, meridians, sphragides and some other geographical terms used by Eratosthenes of

Cyrene.’



like Eratosthenes, to create new and revised maps of the world.*® Thus, it is implied
strongly that there were various links between the data recorded by early Hellenistic
explorers and the cartographic details of Greek world maps thereafter. Nonetheless,
there is a need for in-depth scrutiny of how reports of exploration tangibly influenced
Eratosthenes’ mapping of specific topographic features and cartographic systems.

The methodology behind this examination will be straightforward. By way of
introduction, the first chapter will discuss the subject matter and function of maps in the
Greek context; give a concise overview of Greek cartography down to Eratosthenes; and
dissect the source tradition for his map. Chapter two will be dedicated to thorough
source criticism. The relevant fragments of Eratosthenes’ Geography will be cross-
referenced with the fragments of early Hellenistic explorers’ reports, in order to identify
specific instances in which Eratosthenes used these primary accounts to inform his map.
The chapters following this will form the core of the study. In each chapter, important
aspects of Eratosthenes’ map will be investigated in relation to the primary accounts of
early Hellenistic exploration. Chapter three will briefly consider how Eratosthenes
represented the world’s shape and size, before thoroughly analysing his depiction of a
line of zero latitude, the main parallel of the map. The genesis of the main parallel as a

cartographic system will be of special interest. Chapter four will discuss how

10 Bunbury 1879, vol. 1: 407-8, 615; Cary and Warmington 1929: 148-9; Warmington 1934: xli; Heidel
1937: 122-3; Thomson 1948: 124; van Paassen 1957: 263-5; Dicks 1960: 26-31; Tozer 1964: 123-4, 166;
Dilke 1985: 29-35; Aujac, Harley and Woodward 1987b: 148-60; Roller 2010: 16-33. Warmington,
discussing the geographic works of Eratosthenes and Hipparchus, emphasises their reliance on
information derived from accounts of exploration: ‘To the knowledge obtained by explorers, including
Alexander and men under his successors, they applied astronomical and mathematical discoveries which
substituted for the older speculations of philosophers on the nature of the earth as a body in space
(without necessarily abandoning all the old doctrines) some real knowledge in regard not only to the
sphericity, but also to the circumference of the earth. The main object of these mathematical geographers
was to plot a map of the earth in which place and distance were drawn to scale by the mathematical
reference to latitude and longitude, though they were compelled also to use unmathematical material
drawn from all the other types of geographic literature indicated above’ (travellers’ reports, surveyors’

reports, handbooks for travellers and general works on geography).



Eratosthenes divided up his map of the world, focussing on the cartographic systems of
continents, dxpot (‘promontories’) and oc@payidec (‘sealstones’). Chapter five will
briefly outline Eratosthenes’ perspective on the geographic concept of ‘Qkeovog
(‘Ocean’), before exploring how he mapped the Caspian Sea. Whether he conceived of
the Caspian as a landlocked sea or a gulf of the Ocean will be the crux of the chapter.
Finally, chapter six will explain the prodigious influence which Pytheas of Massalia’s
voyage had on Eratosthenes’ map of the world. Although each chapter will survey one
or two isolated issues, it is hoped that the thesis, when viewed as whole, presents the
reader with a synoptic picture of Eratosthenes’ map in the context of early Hellenistic

exploration.



1. CONTEXTUALISING ERATOSTHENES’ MAP

This chapter will contextualise and introduce Eratosthenes’ map to the reader. In
order to gain an informed perspective on this map, it is important that we first explore
the role of maps in ancient Greek society. Furthermore, we must look back prior to
Eratosthenes’ time and survey the development of mapmaking as a science. Some
understanding of this process will explicate Eratosthenes’ contribution to ancient Greek
cartography. The last part of the chapter will delve into the source tradition for
Eratosthenes’ Geography, summarising the very fragmentary transmission of the text

and the map.

1.1.THE SUBJECT MATTER AND FUNCTION OF GREEK MAPS

What is a map? In the formative work, The History of Cartography, editors
Harley and Woodward state that maps are ‘the primary medium for transmitting ideas
and knowledge about space.”* With similar emphasis on the communicative power of
maps, Turnbull asserts that maps show identifiable landscapes and ‘provide ways of
ordering and knowing our physical environment — the territory.”®> Since prehistoric
times, maps have functioned as tools of communication, transforming spatial data into
perceptible graphic representations.® Maps are either practical or theoretical in nature.
Maps of a practical nature may display highly detailed images which can be used to
navigate one’s way across a terrain from location to location, like a road map for
instance. On the other hand, maps of a theoretical nature are usually broader in
conception, showing the general outline and appearance of large environs. Intrinsically,

maps are always relevant to both the mapmaker and the viewer. The mapmaker decides

! Harley and Woodward 1987: xv.
2 Turnbull 1993: 50.
® Delano-Smith 1987: 45-9 argues that scholars commonly view prehistoric maps as primitive methods of

wayfinding, while ignoring the abstract and symbolic value of maps to prehistoric people.



how the space is rendered, while the viewer decides how it is interpreted. With each
new mapmaker comes a new rendering and with each new viewer comes a new
interpretation. Therefore, maps are intersubjective, experienced personally and uniquely
by different people.* Maps are also records of cultural history. They illuminate a great
deal about the various cultural norms, attitudes and ideologies influencing mapmakers
and their audiences.” Maps of the world, via the depiction of terrestrial space as a
unified whole, are underpinned by a consciousness of global interconnectivity and often
reflect cultural and political paradigms.

In ancient Greece, maps of the world depicted the part of the earth which was
known to the Greeks, referred to as the oikovuévn (oikoumene). According to our
sources, the first map of the oikovpuévn was drawn sometime in the mid-sixth century
BC by the lonian philosopher Anaximander (ca. 611 — 546 BC).° In Miletus, located in
western Asia Minor, Anaximander and his followers concerned themselves with
examining the natural world, its origins and material structure as part of the cosmos.’
This tradition of natural philosophy encouraged cartographic speculation about the
entire earth, but especially the part of the earth which could be observed and

comprehended rationally — the oikovpévn.

* Turnbull 1993: 15 explains the notion of intersubjectivity in relation to cartography. On the biases and
limitations inherent in ancient mapmaking, see esp. Hodgkiss 1981: 11-14; Black 1997: 9-11; Edson
1999: vii-x; Wilford 2002: 15.

5 For recent literature on cultural history, see Burke (2008) What is Cultural History, 2™ edn.

® For ancient references to Anaximander’s map, see Strabo 1.1.11; Agath. 1.1; Diog. Laert. 2.1. | disagree
with Roller’s assertion that the word oikovpévn ‘seems to have originated in the fourth century BC to
characterize the civilized (i.e. Greek) world as opposed to those not civilized (i.e. the Makedonians)’: see
Roller 2010: 145. There are numerous earlier examples, especially from Herodotus® Histories, of the
Ionic form oikeopévn being used to define inhabited land and the known/inhabited world: see Hdt. 2.32.5,
3.106.1, 3.114.1. Cf. Xen. An. 1.2.20; Xen. Cyr. 3.3.2.

” On the Tonian philosophers’ theories about the cosmos and the natural world, see Kahn 1960: 222; Kirk,
Raven and Schofield 1983: 133-42; Jacob 1996: 191-8; Hahn 2001: 177-218.



Throughout antiquity, the oikovuévn was the principal subject of the Greek
cartographic tradition. The first explicit association of the oikovpévn with mapmaking is
found in Aristotle’s Meteorology, where it is defined as a finite and measurable spatial
entity located within the spherical earth (Arist. Mete. 362 b12-30). Similarly, in the
early first century AD, the Greek geographer Strabo (ca. 64 BC — AD 23) argued that it
was the geographer’s purpose oyfuo kKoi péyebog eimelv g amiovotata EYXEPEV TO
TNTOV €IC TOV YEWYPAPIKOV Tivake cLUUTAPadNA0DVTA Kol TO TOTOV T Kol TOGTOV UEPOG
Mg 6Ang yiic éott (‘to try to convey the shape and extent of that section of the earth
which falls within the geographical map, showing what the nature of that section is and
what portion it is of the entire earth’) (Strabo 2.5.13). The ‘section of the earth’ referred
to in this passage is identified elsewhere by Strabo as the oikovuévn. In fact, when
describing Eratosthenes’ world map, he refers to it explicitly as a tov tfig oikovpuévng
nivako (‘map of the oikovpévn’) (Strabo 2.1.1, Erat., fr. 47).% Eratosthenes, it seems,
demonstrated a keen interest in the spatial relationship between the oikovuévn and the
whole earth, which he explored through his world map and scientific measurement of
the earth’s circumference.

It is necessary now to examine how Greek mapmakers came to a determination
about and then subsequently mapped the topographic features and spatial details of the
oikovpévn. As a finite and measureable spatial entity, the oixovuévn comprised all the
space on the earth’s surface which the Greeks claimed to be ‘kmown’. That is, all the
space for which Greek mapmakers had a pertaining corpus of reliable geographic
information that they could utilise to conceive accurate cognitive blueprints for maps.

Thus, the perceived topographic features and spatial details of the oikovuévn depended

8 Scholars have debated about whether Eratosthenes included a map of the world within the text of his
Geography, or merely collated the geographic data out of which one could be constructed: see Roller
2010: xi. The ancient sources are largely ambiguous on this question, but this extract from Strabo
certainly uses terminology (mivaxa) consistent with the description of an actual map. On the meaning of
niva, see LSJ (1940) s.v. wiva&: 1405.



on the quantity and quality of the geographic data to which Greek mapmakers had
access. Greek mapmakers relied upon a mixture of sources, including their own
firsthand observations, eye-witness geographical reports, travellers’ tales and an
abundance of derivative information often diffused along trade routes and obtained via
intermediaries. Consequently, the oikovpuévn was characterised by an understanding of
the world’s interconnectedness, with extensive networks of communication enabling the
transmission of geographic information to the Greeks from distant regions and places.
The oikovpévn was the known world, but even more specifically it was the world which
the Greeks knew to be inhabited, synonymous with the known extent of human
habitation, interaction and knowledge transmission.’

It is clear that maps functioned as an important means of communication in
ancient Greece. Maps of the oikovuévn, in particular, transmitted a diverse range of
ideas about space, places and peoples. Greek mapmakers were required to sift through a
huge corpus of geographic information, selecting only a modicum of data, the most
germane, to be interpreted and arranged into a coherent graphic form. Despite continual
advancements in Greek geographic knowledge and the theoretical apparatus for

mapping, it has been shown that the fundamental purpose of all Greek world maps was

® For further insight into oikovpévn as a geographic concept, see LSJ (1940) s.v. oikovpévn: 1205. Romm
1992: 37-41 argues that oikovpévn implies a region made coherent by the intercommunication of its
inhabitants. Fowden 1993: 13-14 states that ‘By such expressions as orbis terrarium and oikoumene,
educated Greeks and Romans basically meant the Kulturlander, the useful parts of the world, which they
defined with rather self-conscious broad-mindedness as what lay between, in the West, the Atlantic
Ocean where Heracles had set the bounds of the earth; in the East, the remotest Indians who had been
visited by Heracles together with Dionysus; in the North, the Scythians; and in the south, the Blemmyes
and Ethiopians.” Munn 2006: 188-9 suggests that in the lonian tradition oikovpuévn denoted all the lands
of the earth under the regime of settled agriculture. Similar to Romm, Schmitt 2007: 73 stresses that the
oikovpévn was ‘not just a geographic entity, but first of all a social realm established by its inhabitants’
ability, at least in principle, to form relationships with one another.” Cosgrove 2008: 105-6 postulates that
the oikovpévn was the civilised world, defined by the existence of culture and cultivation, found

especially in the central, Mediterranean region. In my opinion, during Eratosthenes’ era, the increased
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to show the basic spatial structure of the known and inhabited world. This oikovuévn
could fluctuate in perceived shape, size and form, but at all times it remained relevant
and important to the Greek audience. This was because what Greek mapmakers
considered to be known and inhabited inherently reflected notions about the Greek
sense of place in the world.

Jacob states that ‘A map may display a view but it also provides the viewer with
a point of view, a place in space.”'® Greek maps revealed the world from the Greek
point of view. For the Greek audience, the position of Greece relative to the location
and orientation of other places, peoples and landmarks would have embodied questions
of Greek identity and cultural self-perception.’ In this sense, world maps provided a
graphic format for mapmakers to express how the Greeks viewed themselves in relation
to the global spatial environment.

There is sufficient evidence to suggest that in antiquity, especially during the
Hellenistic Age, maps circulated widely within the Greek world.** There were several
different materials and media available for the depiction and display of maps. Maps
were drawn on papyri and parchment, painted on wooden panels, engraved on portable
bronze tablets, imprinted on model globes and embossed on coins."® Historians of

cartography have raised important questions about the extent to which maps were

cross-cultural interaction between the Greeks and foreign peoples would have brought the idea of global
interconnectivity to the fore, as a defining feature of the oikovuévn.

19 Jacob 1996: 193.

1 Romm 1992: 46-7 examines how many early Greek maps of the world were ingrained with notions of
ethnocentrism. He states that ‘Ethnocentrism, in the most literal sense of the word, denotes a construct of
space which sees the center of the world as the best or most advanced location, and therefore demotes
distant peoples to the status of unworthy savages...In such negative schemes, we note, it is the peoples of
the eschatiai, in this case the Nomad Scythians, who become most prominent as ethical paradeigmata for
the Greeks, since they are assumed to differ most widely from the rest of humankind.” Cf. Geus 2003:
233-4. This concept of centre versus periphery is demonstrated most overtly by the historian Ephorus’
conception of the oikovpévn: see fig. 1.4.

' Dilke 1985: 30-1.

3 Dilke 1985: 21, 30-1; Aujac, Harley and Woodward 1987b: 157-8.
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disseminated throughout Greek society. The art of mapmaking was esoteric
undoubtedly, requiring expert knowledge and technical drawing skills. The process of
viewing and interpreting world maps, however, was a little more straightforward, open
to the educated and astute observer. Several literary sources from the Classical period
(ca. 500 — 323 BC) suggest that the average Athenian citizen was familiar with world
maps, but may have had difficulty comprehending some of the spatial details and
cartographic systems employed.*

Aujac, Harley and Woodward argue that during the Hellenistic Age cartographic
systems and maps of all kinds were becoming even more accessible, through the various
media, to citizens in major towns and cities.*> Maps featured readily in education, used
as didactic tools for geographical instruction in schools and academies. There is even
evidence to suggest that ‘the cartographic image was being popularized,” with maps
displayed in public spaces for general viewing.*® Confirmation of this is found in the
will of Theophrastus (ca. 371 — 287 BC), a student of Aristotle and a contemporary of
the mapmaker Dicaearchus (fl. 326 — 296 BC).*" In his will Theophrastus requested that
nivokeg (‘panels’) depicting yfig mepiodol (‘maps of the world’), be displayed in the
lower stoa adjacent to the Museum of the Lyceum in Athens (Diog. Laert. 5.51). It is

probable that in the great Hellenistic cities, like Athens and Alexandria, with their

¥ Thuc. 6.1.1, in the context of the Athenian expedition to Sicily in 415 BC, implies that most Athenians
were ignorant of the island’s vast size and its number of inhabitants. Furthermore, it is stated that a
voyage around Sicily took eight days in merchant vessels and that the island is separated from the Italian
mainland by 20,000 stadia. Ar. Nub. 206-15 provides a comical take on the average Athenian’s
knowledge of world maps. The student points out to Strepsiades the location of Athens, Attica, Sparta and
the island of Euboea off the Attic coast. Plut. Alc. 17.2-3 notes that in preparation for the Sicilian
Expedition people in Athens were mapping out the shape of Sicily and the relative positions of Libya and
Carthage.

!5 Aujac, Harley and Woodward 1987b: 157.

16 Aujac, Harley and Woodward 1987b: 157-8.

" Aujac, Harley and Woodward 1987b: 158. Dicaearchus of Messana wrote a geographical treatise
entitled Circuit of the Earth. According to Cicero, who probably had firsthand access to Dicaearchus’

work, this treatise contained maps: see Cic. Att. 6.2.3.
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libraries, intellectual institutions and large public buildings, maps would have regularly
overlapped the intellectual and plebeian spheres.

In imperial Rome also, maps pervaded the civic arena, displayed publically as
symbols of empire and imperial administration. One such example is the world map of
M. Vipsanius Agrippa (ca. 64/63 — 12 BC), placed on the wall of the Porticus Vipsania
near the Via Flaminia.'® This map clearly served symbolic and propagandistic purposes.
It demonstrated to the Roman populace the vast extent of Roman imperial dominion
under the Emperor Augustus, showing in detail the spatial relationship between Rome,
the provinces of the empire and the rest of the world.

An example of the symbolic and propagandistic use of maps in the Greek world
comes from an lonian coin type possibly minted in the 330s by Memnon of Rhodes
(380 — 333 BC), the commander of the Greek mercenaries who were serving in Asia
Minor under the Persian King Darius Ill. On the reverse of a series of Rhodian-weight
tetradrachms, Johnston has identified a miniature map, showing the physical relief of
the hinterland of Ephesus in western Asia Minor (see fig. 1.1). On the obverse side there
is a representation of the Persian King holding a bow and spear.'® Based out of Ephesus,
Memnon probably minted these coins to pay his troops, and may have chosen this
topographical image to signify the domain which he controlled on behalf of the Persian
King. Although itself too small to have had any real practical application, the lonian
coin map foreshadowed the Roman use of maps, especially regional maps, in the
practical realms of land surveying, town planning, navigation and administration.?® This

map, therefore, to some extent challenges the view, long held by historians of

18 Pliny the Elder provides the most detailed ancient references to Agrippa’s map: see Plin. HN. 3.17,
3.86, 4.81, 4.91, 4.98, 4.105, 5.102, 6.136-7. Dilke 1985: 41-2 argues that Agrippa’s map was constructed
to further Roman imperial expansion. Also, see Nicolet 1991: 95-122.

19 Johnston 1967: 86. For further discussion of this lonian coin type, see Dilke 1985: 146-7; Aujac,
Harley and Woodward 1987b: 158; Virga 2007: 16.

20 On the various practical applications of Roman maps, see Dilke 1985: 87-129.
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cartography, that the Greeks had no interest in practical and detailed regional
mapping.?* It now seems plausible that during the Hellenistic Age maps of all kinds and
in assorted media gradually gained in popularity, becoming increasingly accessible,

recognisable and familiar to a relatively wide spectrum of Greek society.

Fig. 1.1: The reverse side of an lonian coin type, which shows the physical relief of the Ephesian

hinterland.

1.2. A BRIEF OVERVIEW OF GREEK CARTOGRAPHY DOWN TO ERATOSTHENES
The perceived spatial structure of the oikovuévn was always subject to revision.
Increases in Greek geographic knowledge, primarily occurring through trade, travel and
exploration, initiated important changes and advances in Greek mapmaking. In their
earliest and simplest form, Greek maps of the world typically depicted a circular
olkovpévn sitting atop the surface of a flat earth-disc. The oixovpévn was bisected

symmetrically into two continents, Europe and Asia, and organised around the

2! For discussion of the dichotomy between theoretical and practical cartography in ancient Greece, see
Aujac, Harley and Woodward 1987a: 130; Purves 2010: 118-19.
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Mediterranean Sea and Greece in the centre (Agath. 1.1).”* Beyond the Mediterranean
coastline, the lonian mapmakers, like Anaximander and Hecataeus, depicted a vast
peripheral expanse framed by a circumambient Ocean, with the spatial relationships of
places and peoples throughout the oikovuévn perceived in relation to the central axis.
Only very vague outlines were afforded of the Asian and European interiors (see fig.

1.2).2

MARE
HYRCANUM

Columnae § ?
Herculis

Ly

Fig. 1.2: A reconstruction of Hecataeus’ view of the world (ca. 500 BC).

22 Early lonian maps seem to have subsumed Libya (Africa) into the continent of Asia: see esp. Berger
1880: 164-5; Lewis and Wigen 1997: 21; Munn 2006: 179-80; Virga 2007: 16; Purves 2010: 111; Roller
2010: 3.

2 Hdt. 4.36.2 and Hdt. 5.49.5-8 provide evidence for the basic structure of early Greek maps. In the first
extract, Herodotus critiques earlier mapmakers for depicting Europe and Asia as equal in size, with the
Ocean flowing all around the oikovpévn. The second passage refers to Aristagoras’ map, probably based
on the lonian cartographic tradition of Anaximander and Hecataeus, which depicted the various regions of

Asia from Anatolia to Susa.
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In the fifth and fourth centuries BC, hostilities with the Achaemenid Persian
Empire roused Greek geographical curiosity, especially with regard to the outlying
regions of Asia. Greek mapmakers, over time, acquired many new pieces of
information, which they used to map more precisely the spatial structure of the
oikovpévn. The historian Herodotus (ca. 484 — 425 BC), for instance, described a
conceptual map which demonstrated a superior knowledge of distant territories, such as
Persia, India, Egypt and Scythia, and challenged traditional theories about the known
world’s spatial extent. Herodotus rejected the circumambient Ocean model, instead
suggesting that vast tracts of unknown, uninhabitable land extended far to the north and

east of both Scythia and India (Hdt. 4.36.2, 4.45.1) (see fig. 1.3).%

Pracieilervietav sy,

A rgippaei
7

ETHr0; \\
e AP OF HERODOTUS

Fig. 1.3: The world according to Herodotus.

* Hdt. 4.36-45 provides the clearest and most detailed description of Herodotus’ conception of world
geography. This section reads very much like Herodotus is describing an actual map. He discusses the
general outline and structure of the oikovuévn, particularly its division into continents. He also describes
in great detail the substructure of Asia, listing the relative locations of nations and territories, as if plotting

them on a map.
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In the mid-fourth century BC, immediately prior to the expeditions of Alexander
the Great and Pytheas of Massalia, the historian Ephorus (ca. 400 — 330 BC)
constructed a world map based on ethnographic divisions. He depicted Greece in the
centre of the map, surrounded by the Scythians in the north, the Indians in the East, the
Ethiopians in the south and the Celts in the west (Strabo 1.2.28) (see fig. 1.4).%
Contemporary with Ephorus, Aristotle created a more scientific map of the oikovpévn.

In his Meteorology, he postulated

Quter Sea
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Fig. 1.4: Ephorus’ ethnographic conception of the oikovuévn.

that the earth was a sphere, becoming one of the first to prove this empirically and then
apply it to cartography. Aristotle divided up the earth sphere into two hemispheres and
five climatic zones: two frigid, two temperate, and one torrid (Arist. Mete. 362 a31-b9,
362 b27-8). He then placed the oikovuévn entirely within the temperate zone of the

northern hemisphere, asserting that it was an oblong in shape, with the length (west to

% On Ephorus’ map, see Heidel 1937: 16-20; Thomson 1948: 97-8; Aujac, Harley and Woodward 1987a:
142-3; Gardiner-Garden 1987: 2; Geus 2003: 234; Roller 2010: 6. Heidel suggests that the ethnographic
frame of Ephorus’ map should be traced back at least as far as Hecataeus. Hecatacus was familiar with the

Ethiopians, Scythians and Indians. There is, however, little evidence to suggest that he knew of the Celts.
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east) exceeding the breadth (north to south) by a ratio of 5 to 3 (Arist. Mete. 362 b12-
25).%

During the Hellenistic Age, Greek maps of the oikovpévn underwent continued
reassessment. In the early Hellenistic period, Greek explorers travelled far beyond the
conventional limits of the known world, collating multifarious geographic information
about places never before seen or even heard of by the Greeks.?” In the space of
approximately one century, these explorations, largely transmitted via accounts of first-
hand observation, helped transform Greek mapping theory and practice. Greek
mapmakers thereafter had a firm empirical basis by which to map the topographic
features and spatial details of the regions traversed, and in the process redefine the
perceived spatial extent and overall cartographic structure of the oikovpévn.”® Dicks
suggests that, in particular, the primary accounts of Alexander the Great’s campaigns in
Asia dramatically increased the empirical geographic information to which the likes of
Eratosthenes had access. Indeed, he states that Eratosthenes’ Geography ‘represents the
final synthesis of Greek knowledge of the inhabited world resulting from the opening up
of the East by Alexander’s conquests, before the advent of the Romans and the
subsequent Graeco-Roman era.’?®

Greek cartography in the Hellenistic Age benefited from a diverse range of
influences. Early Hellenistic exploration was fundamental, but due consideration must

also be given to the influence of Greek science, especially in the disciplines of

%% The notion of an oblong oikovpévn was first formulated by the philosopher Democritus (ca. 460 — 370
BC): see Aujac, Harley and Woodward 1987a: 137. Geus 2003: 232-6 comments perceptively on the
differences between Ephorus’ and Aristotle’s conceptions of the oikovpévn.

2" There were, of course, many notable Greek travellers and explorers prior to the Hellenistic Age,
including the likes of Aristeas of Proconnesus, Euthymenes of Massalia, Scylax of Caryanda, Hecataeus,
Herodotus, Ctesias and Xenophon. Cary and Warmington (1929) The Ancient Explorers, despite its age,
still supplies the most comprehensive modern treatment of ancient exploration.

%8 Aujac, Harley and Woodward 1987b: 148.

* Dicks 1960: 30-1.
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mathematics and astronomy. During the Hellenistic Age, Greek science rapidly
advanced in thriving intellectual centres, such as Alexandria, Athens and Rhodes.*
Furthermore, cross-cultural contact at these centres facilitated the spread and absorption
of scientific wisdom from other civilisations, substantially increasing the Greeks’
knowledge pool.

Crucially, it was during the late Classical and early Hellenistic periods, in Greek
intellectual circles at least, that the notion of a spherical earth became widely accepted
as scientifically proven fact, replacing the conventional flat earth-disc model.** Proof of
the earth’s sphericity had resounding implications for the development of Greek
cartography. Ultimately, it allowed mapmakers to introduce a whole host of
cartographic advancements, ushering in the era of scientific cartography. Mapmakers
were now able to scientifically calculate the earth’s circumference; determine the
known world’s shape and size relative to the earth; divide the earth into terrestrial
zones; create systems of parallels and meridians; and eventually form a grid of
coordinates for the calculation of latitude and longitude.

Thus, in the Hellenistic Age a synergy emerged between Greek exploration and
science, combining to create an increasingly sophisticated approach to geography and
cartography. Dicaearchus of Messana, a pupil of Aristotle, was one of the first
mapmakers to utilise this synergy. In his geographical treatise, Dicaearchus drew a map
of the world, which depicted an oblong oixovuévn bisected by a dSwppayua
(diagphragma), a line of zero latitude stretching from the Pillars of Heracles (Strait of

Gibraltar) in the west to the Himalayan mountain system (Emodus/Imaus) in the east

% For insight into the development of science in relation to Greek cartography, see Dicks 1960: 23-6;
Dilke 1985: 31; Aujac, Harley and Woodward 1987b: 148-9; Aujac, Harley and Woodward 1987c: 161.

31 philosophical speculation about the existence of a spherical earth may date back as far as the sixth
century BC; however, it was not until the late fourth and early third centuries BC that the earth’s

sphericity was proven by astronomical observations. On the Greek conception of the spherical earth and
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(Agath. 1.2, 1.5) (see fig. 1.5). Eratosthenes partially adopted Dicaearchus’ line of zero
latitude for his own map of the world, and made various other contributions to scientific
cartography. Dicks argues ‘that it is to Eratosthenes we owe the first and, on the whole,
successful attempt to draw a map of the world based on scientific data instead of vague

: 32
speculations.’

Thule
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Fig. 1.5: Dicaearchus’ map and didppaypa (ca. 295 BC).

A synopsis of Eratosthenes’ map of the world, as presented in the fragments of
his Geography, is now apposite (see fig. 1.6). Of course, critical analysis of the main
features will be reserved for later in the study. First, it should be noted that Eratosthenes
conceived of the earth as a sphere (Strabo 1.3.3, Erat., fr. 15). Sitting atop the earth’s
spherical surface, he perceived an oblong, yAapvdoedég (‘chlamys-shaped’) oikovpévn

surrounded by a continuous Outer Ocean (Strabo 2.5.5-6, 2.5.9, 2.5.14, Erat., fr. 30, 34).

its implications for mapmaking, see Heidel 1937: 63-102; Thomson 1948: 110-22; Dicks 1960: 23-4;
Tozer 1964: 166-8; Neugebauer 1975: 332-3; Keyser 2001: 362; Cunliffe 2002: 35; G. Parker 2008: 52.
% Dicks 1960: 31.
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Eratosthenes depicted the breadth of the oikovpuévn as extending from the parallel
through the mysterious land of Thule in the north to the parallel through the Cinnamon-
producing country (Somaliland) and Taprobane (Sri Lanka) in the south (Strabo 1.4.2,
Erat., fr. 35). The length he portrayed as stretching from the Cabaeum promontory
(Pointe du Raz), erroneously perceived to be located just beyond the Pillars of Heracles
in the west, to the farthest side of India in the east (Strabo 1.4.5, Erat., fr. 37).

Inside the map’s frame, Eratosthenes sketched an irregular system of parallels of
latitude and meridians of longitude, which he employed in order to chart accurately the
geographic position of places relative to one another. This system was based on a
combination of distance estimates between places, dead reckoning and some recorded
observations of the length of the longest day at certain localities. The distance estimates
were undoubtedly derived from the reports of explorers, travelling by both land and
sea.®® Eratosthenes probably did not possess the mathematical capabilities and
knowledge of trigonometry required to transform the astronomical observations into
coordinates of latitude and longitude.*

Eratosthenes’ main parallel bisected the oikovpévn into north and south. Parallel
to the equator and corresponding to approximately 36° N, it stretched horizontally from
the Pillars of Heracles through Athens and Rhodes, along the so-called Taurus mountain
chain to the Himalayan mountain system and the eastern capes of India (Strabo 2.1.1,
Erat., fr. 47). Farther to the north, a parallel passed through Lysimachia, located near the
north-western extremity of the Thracian Chersonese (Strabo 2.5.40-41, Erat., fr. 60).

Beyond this lay the parallel through the mouth of the river Borysthenes (Strabo 2.5.8,

% Roller 2010: 24.

% The astronomer and geographer Hipparchus is thought to have been the first to apply trigonometry to
calculations of latitude and longitude: see Dicks 1960: 168-9, 192-3; Roller 2010: 169. Roller states that
‘Using the lengths of the longest day was an easy way to calculate latitude, and Eratosthenes seems to

have collected data (mostly by report rather than personal effort) from as many places on his grid as
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Erat., fr. 34). 11,500 stadia to the north of the Borysthenes mouth was the parallel
through Thule (Strabo 1.4.2, Erat., fr. 35).% South of the main parallel through Rhodes
and Athens, Eratosthenes placed a parallel through Maurusia, Cyrene, Alexandria in
Egypt and northern India (Strabo 2.5.38, Erat., fr. 60).*® The next parallel passed
through Syene (Aswan) on the summer tropic, 5,000 stadia south of the parallel through
Alexandria and with a longest day of 13.5 equinoctial hours (Strabo 2.2.2, 2.5.35-36,
Erat., fr. 58, 57, 59). 5,000 stadia south of Syene lay a parallel which ran through Meroé
(in modern-day Sudan) and the southern promontories of India (Strabo 2.1.20, 2.5.36,
Erat., fr. 68, 59). A further 3000 stadia to the south, the most southerly parallel went
through what Eratosthenes believed to be the southernmost parts of Libya (Africa), the
Cinnamon-producing country and the island of Taprobane (Strabo 2.5.35, Erat., fr.
57).%

Eratosthenes’ main meridian stretched from the parallel through the
Cinnamon-producing country in the south to the parallel through Thule in the north,
passing through Meroé, Syene, Alexandria, Rhodes, the Hellespont and the mouth of

the river Borysthenes (Strabo 1.4.1-2, 2.5.7-9, Erat., fr. 25, 35, 34).%® East of the prime

possible. Turning these into actual latitude figures was probably something he could not do: this
depended on the astronomical skill of Hipparchos.’

% The stadion was the standard unit of measurement for terrestrial distance in Greek geography. One
Roman mile was equivalent approximately to eight stadia. According to Herodotus, one stadion was equal
to 600 Greek feet (or 185 metres). However, there were several regional and temporal variations on the
exact distance: see Dicks 1960: 42-6; Engels 1985: 298-311; Pothecary 1995: 49-67; Berggren and Jones
2000: 14.

% Roller 2010: 171 states that this is the earliest extant citation of ‘Maurusia’, referring to a vast region of
northwest Africa.

¥ 1t is difficult to determine from the sources the exact nature of Eratosthenes’ parallels, as Strabo’s
references to these parallels are infiltrated by the criticisms and emendations of Eratosthenes’ successor
Hipparchus: see Roller 2010: 153, 170-2. Some of the calculations of the length of the longest day
probably derive from Hipparchus.

% 1t should be noted that this prime meridian deviated considerably from a strict north-to-south course.
Eratosthenes was aware that nearly all his parallels and meridians were not entirely straight (Strabo

2.1.41, Erat., fr. 131): see Roller 2010: 24. The idea of meridian lines may have been first conceived of
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meridian, another meridian passed through Thapsacus on the river Euphrates (Strabo
2.1.28-29, Erat., fr. 80, 63). 10,000 stadia to the east of this meridian was another
running through the Caspian Gates, located somewhere in the central Alborz Mountains
(Strabo 2.1.24, 2.1.34, Erat., fr. 83, 64). Farther east, a meridian followed the course of
the river Indus, which Eratosthenes perceived as flowing due south (Strabo 2.1.34,
Erat., fr. 64). Approximately 13,000 stadia west of the prime meridian, Eratosthenes
located a meridian passing through both Rome and Carthage (Strabo 2.1.40, Erat., fr.
65). He may have perceived another running through the Pillars of Heracles, or perhaps
even the Sacred Promontory (Cape St. Vincent) (Strabo 2.1.40, 2.5.14, Erat., fr. 65, 53).

In conjunction with his system of parallels and meridians, Eratosthenes
subdivided the world on a regional basis, believing that such a method of partition was
more practical than the conventional continental scheme (Strabo 1.4.7, Erat., fr. 33). He
dissected southern Asia into four geometric c@poayideg (‘sealstones’). Each of these
sealstones was bounded by the Taurus mountain chain in the north and the Erythraean
Sea in the south. The first comprised India east of the Indus; the second, Ariana between
the Indus and Caspian Gates; the third, the land between the Caspian Gates and the
Euphrates; and the fourth, the region between the Euphrates and the western boundary
of Egypt (Strabo 2.1.22, 2.1.23, 2.1.32, Erat., fr. 66, 83, 92). Eratosthenes recorded
estimates of distance for the dimensions of these oppayides. He also subdivided the
Mediterranean coastline north of the main parallel into three promontories (éxpat). The
first comprised Iberia and all the land down to the Straits of Gibraltar; the second
incorporated Italy and the whole area jutting down to the Straits of Messana; and the
third encompassed all the land between the Adriatic Gulf and the Euxine (Black Sea),

including the Peloponnese (Strabo 2.1.40, 2.4.8, Erat., fr. 134, 135).

rudimentarily by Herodotus. In the first book of his Histories, he describes the city of Pteria as situated on

a line directly south of Sinope: see Hdt. 1.76.1.
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Additionally, Eratosthenes depicted many notable topographic features on his

map. These included numerous rivers and mountain ranges; the islands of Britain,

Thule, Taprobane and Cerne; the Persian Gulf; and the Hyrcanian/Caspian Sea (Strabo

24.2,1.4.2,16.3.2,11.6.1, Erat., fr. 14, 35, 94, 110).

Fig. 1.6: A conjectural rendering of Eratosthenes’ map of the world.

1.3.THE SOURCE TRADITION FOR ERATOSTHENES’ MAP
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Some of the problems associated with the source tradition for Eratosthenes’ map

were alluded to in the introduction. Presently, it is useful to reiterate that we have no

extant Greek maps of the world at our disposal. Furthermore, the textual evidence for

Eratosthenes’ map is, to say the least, highly fragmentary. Nearly all the primary

material pertaining to early Hellenistic explorations and Greek cartography thereafter is

derived from the citations of later authors. Thus, analysis of the source tradition for

Eratosthenes’ map is required before we can reach informed conclusions about the

2
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various ways in which Eratosthenes integrated geographic information from explorers’
reports into his Geography and map of the world.

Eratosthenes’ Geography comprised three books. The first book discussed the
history of Greek geography; the second examined the spatial relationship between the
earth and the oikovpévn; and the third outlined the map of the world and investigated
the topography of individual regions.*® There are 155 fragments of this work surviving,
preserved mainly in Strabo’s Geography. Some other important citations can be found
in Arrian’s Anabasis of Alexander and Indica and Pliny the Elder’s Natural History.
Many of the fragments in Strabo’s text are ultimately derived from the lost geographical
work of Hipparchus (fl. 162 — 126 BC) and the Histories of Polybius (ca. 200 — 118
BC). Hipparchus, a renowned astronomer and geographer, wrote a work entitled
Against the Geography of Eratosthenes, which, as the name suggests, critiqgued many
aspects of Eratosthenes’ treatise and map.”® Polybius, a Greek historian, wrote a
universal history which detailed Rome’s rise to global prominence during the period
from 264 to 146 BC. In the fragmentary thirty-fourth book of his Histories, Polybius
gave a descriptive account of world geography, in which he frequently cited
Eratosthenes and criticised his map of the world.**

Detailed attention should now be given to the context, perspective and biases of
Strabo’s Geography, as the main source of our knowledge on Eratosthenes’ map of the
world. Strabo was born to a wealthy Greek family in the town of Amasia. Amasia was

situated in northern Anatolia only a short distance from the Black Sea, within the

% On the contents of each book in Eratosthenes’ Geography, see van Paassen 1957: 34-9; Tozer 1964:
182; Walbank 1981: 207; Geus 2002: 263-71; Nutton 2007: 17; Roller 2010: 22-4. Geus 2002: 263 notes
that Strabo regarded the third book of Eratosthenes’ Geography as a description of a map of the world:
‘Die ersten beiden Biicher sollten auf das dritte Buch hinfihren, das Strabon (Il, 1, 1, C. 67) als
Beschreibung einer ,,Karte der Oikumene‘ (miva tfig oikovuévng) ansieht’: see Strabo 2.1.1, Erat., fr.
47.

“* Dicks 1960: 37-42.

*! For commentary on the thirty-fourth book of Polybius’ Histories, see Walbank 1979: 569-638.
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Roman province of Bithynia et Pontus. Strabo received a formal education in Nysa (in
Caria) and Rome, where he probably became a follower of the Stoic school of
philosophy. He also spent several years (ca. 25 — 20 BC) studying at Alexandria in
Egypt. Throughout his life he travelled extensively, accumulating a vast body of
knowledge and geographic data.*?

Strabo wrote the Geography in the early first century AD. He probably began
drafting it during the reign of Augustus (27 BC — AD 14), before completing the final
revised version in Rome under Tiberius (AD 14 — 37). All seventeen books of the
Geography are extant. In the Geography, Strabo compiled an encyclopaedic range of
information about the known world, citing and critiquing thoroughly the geographical
works and maps of his predecessors. He also made many references to the geographic
data amassed from early Hellenistic explorations. Consequently, it is from Strabo that
we derive a large proportion of our information about the development of Greek
cartography in the Hellenistic Age.*

Strabo classified his Geography as a work of descriptive geography, that is,
geography primarily concerned with describing the appearance of physical landscapes,
places and peoples for practical use by statesmen, generals and administrators (Strabo
1.1.16-19). Scholars argue that Strabo interpreted descriptive geography as a useful
adjunct to universal history, which attempted to find historical unity in events occurring
across the whole geographic span of the oikovpévn.** During the Hellenistic Age, the
likes of Polybius and Diodorus Siculus (fl. first century BC) wrote voluminous

universal histories. Moreover, Strabo himself wrote a universal history, now lost,

*2 Dueck 2010: 236-51 provides a good biographical overview of Strabo and his approach to geography.
3 Strabo, in the first two books of the Geography, reviews the origins and development of Greek
geography from Homer to his own time. It is from these two books, therefore, that we derive the basis of
our knowledge about the likes of Dicaearchus, Eratosthenes and Hipparchus.

* Dicks 1960: 29. On the development of universal history during the Hellenistic Age, see Sacks 1981:
96-112; Mortley 1996: 1-7; Clarke 1999: 114-28.
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entitled Historical Sketches, which documented the history of the known world
beginning chronologically with the Roman conquest of Greece in 146 BC.*> As a matter
of fact, the writing of universal history acquired close associations with the Roman
imperialism and expansion which occurred during the Hellenistic Age. For Greek
historians, the arrival and subsequent dominance of Rome on the international stage
gave new meaning to the course of world history, creating a synthesis of historical
events and revealing the interrelationship of the whole oikovpévn.*®

In Strabo’s Geography, the reader encounters several proclivities which may
have influenced his opinion of Eratosthenes’ map. First, it is apparent that Strabo’s
vision of the Roman Empire coloured his description of world geography. Dueck states
that ‘Throughout the Geography, in the course of the systematic description of the
oikoumene, he emphasizes the Roman presence in widespread parts of the world.”*’
Strabo highlights the immense size of the Roman Empire and suggests that its
boundaries defined those of the known world and vice versa (Strabo 7.2.4, 17.3.24).%
He also discusses how the Romans obtained a great amount of new geographic
knowledge about a vast array of distant places and peoples (Strabo 1.2.1). Furthermore,
he asserts that Roman and Parthian conquests provided a great deal of new and accurate
geographic data that antiquated the information afforded by Alexander the Great’s
campaigns in Asia (Strabo 11.6.4). Therefore, Eratosthenes’ map of the world was

reliant on sources which were in Strabo’s time deemed to be obsolete. As a result,

*® Strabo was first and foremost a historian. The Historical Sketches contained forty-seven books and was
written prior to the Geography: see Strabo 1.1.22-3, 2.1.9.

*® During the Hellenistic Age, Rome’s political dominion expanded rapidly. The Punic Wars with
Carthage (264 — 146 BC) embodied Rome’s conquering spirit. The final destruction of Carthage occurred
in 146 BC, coinciding with the Roman conquest of Greece and giving Rome control over much of the
Mediterranean region. On the role of Rome in Greek universal histories, see Sacks 1981: 96-112; Clarke
1999: 210-28; Feeney 2007: 59-67.

“" Dueck 2000: 111.

“® Nicolet 1991: 47; Dueck 2000: 109-11.
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Strabo probably did not include in his Geography much of the supposedly antiquated
geographic information recorded by Eratosthenes.

While placing great emphasis on Rome’s expansion of the oikovpévn, Strabo’s
understanding of world geography was also in many ways intrinsically Greek. He wrote
in Greek, predominantly employed Greek sources and intended the Geography for a
Greek audience. Moreover, it is clear that Strabo had a great appreciation for the
geographic concepts developed in early Greek geography, especially by Homer and the
lonian mapmakers (Strabo 1.1.2, 1.1.7, 1.1.11).”® As a corollary, Strabo’s approach to
geography represented a dichotomy in thought, with the theoretical worldviews of early
Greek geographers reinterpreted in light of Rome’s expansion of the geographical
horizon. Strabo, therefore, had a very distinct mental image of the world.

By blending aspects of early Greek geographical thought with new ideas about
empire and space, Strabo gained a unique perspective on Eratosthenes’ map and the
influences of early Hellenistic exploration. In the Geography, Strabo’s criticism of his
predecessors is, by his own admission, directed primarily against Eratosthenes (Strabo
1.2.1). Strabo was very critical of Eratosthenes’ perspective on Homeric geography.
Eratosthenes, it seems, believed that the geographic locations mentioned in relation to
Odysseus’ wanderings in the Odyssey were fictional. Strabo, on the other hand,
rebuking Eratosthenes, argues that many of these locations corresponded to real sites in
the Mediterranean (Strabo 1.2.7, 1.2.12-15). Eratosthenes’ sceptical opinion of Homer’s

geography, thus, contradicted Strabo’s geographical worldview.

9 On Strabo and the Greek geographical tradition, see esp. Dueck 2000: 31-45. With regard to Strabo,
Dueck states that ‘his scholarly orientation, based on his personal education, is deeply rooted in
traditional Greek culture’ (p. 39). Furthermore, she argues that ‘Strabo bases his concept of the
oikoumene and his geographical survey on ancient ideas and on very early foundations such as voyages of
exploration’ (p. 45). Nonetheless, it is recognised by Dueck that contemporary geographic knowledge, as

well as political and cultural changes also had a considerable influence on Strabo (p. 45).
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Strabo’s skill as a geographer was confined predominantly to the descriptive
tradition. Although he recognised the value of mathematical calculation and
astronomical observation to geography, this scientific side of the discipline was, for the
most part, beyond his area of expertise (Strabo 1.1.12-14).>° Consequently, his
presentation of the scientific and mathematical aspects of Greek cartography in the
Hellenistic Age is often quite limited in scope and sometimes misleading. For instance,
Strabo provides virtually no explanation of what Eratosthenes meant by describing the
otkovpévn as yAapvooedés (‘chlamys-shaped’). Also, he gives some quite confusing
information about the earth’s terrestrial zones and Eratosthenes’ connection with the
concept of ihipota (Strabo 2.1.35, 2.5.5-6, 2.5.14).>" Eratosthenes, and to an even
greater extent Hipparchus, recognised that accurate scientific data were needed to
calculate and map precisely the geographic location of places relative to one another.>
Hipparchus, however, was often extremely critical of Eratosthenes, attempting to prove
that many of Eratosthenes’ distance estimates between places were contradicted by
geometric reasoning and accurate astronomical observations; thus, undermining his
system of parallels and meridians (Strabo 1.1.12, 2.1.20, 2.1.34). In the context of
Hipparchus’ criticisms, Strabo became a staunch supporter of Eratosthenes. On many
occasions, he does not fully comprehend the mathematical calculations applied by
Hipparchus, defending Eratosthenes even when he may have had a case to answer.

Strabo also comments on the sources chosen by Eratosthenes to inform his map
of the world. On the one hand, he denounces Eratosthenes for accepting geographic

details contained in Pytheas of Massalia’s On the Ocean (Strabo 2.4.1-2). Pytheas’

*® Dueck 2000: 53; Roseman 2005: 27.

*! Dicks 1960: 156-7 asserts that there is no real evidence connecting Eratosthenes with the theory of
KAipoto. These wAipoto were narrow belts of latitude, approximately 400 stadia wide, in which the
observable celestial phenomena did not deviate considerably. This theory probably originated with
Hipparchus.

*2 Dicks 1960: 31.
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travels in northern and western Europe supplied Eratosthenes with information about
remote places previously unheard of by the Greeks. Strabo, basing his distrust of
Pytheas on an earlier polemic by Polybius, thought that there was no substantial
external evidence to support the geographic and scientific data provided by Pytheas,
labelling him a yevdictatog (‘outright liar’) (Strabo 1.4.3, 2.5.8). On the other hand,
when discussing Eratosthenes’ sources for the geography of Asia, Strabo states that the
eye-witness geographical descriptions used by Eratosthenes are credible and reliable
(Strabo 2.1.9). For example, he praises Eratosthenes for usually preferring Patrocles’
information on India over Megasthenes’ and Deimachus’ less reliable reports (Strabo

2.1.4-9).

This chapter has attempted to place Eratosthenes’ map of the world in its
original context. It has shown that Eratosthenes created his map during a period of great
intellectual ferment, especially in the disciplines of science, geography and cartography.
With the oikovuévn as its subject, Eratosthenes’ map depicted a known and inhabited
world that looked vastly different from all earlier Greek world maps. It benefited from
both a wealth of new empirical geographic data and new sophisticated mapping
techniques. Our knowledge of Eratosthenes’ map is facilitated mainly through Strabo,
whose citations of Eratosthenes’ Geography are invaluable but not devoid of problems.
The following chapter will introduce the primary source material which informed

Eratosthenes’ cartography.
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2. THE SOURCE MATERIAL FOR ERATOSTHENES’ MAP

Eratosthenes wrote the Geography and constructed his map of the world during
his time in Alexandria as the chief librarian.* The Library of Alexandria stored hundreds
of thousands of scrolls sourced from all over the known world. Thus, Eratosthenes had
access to a massive amount and diverse range of source material. Strabo emphasises this
point, commending Eratosthenes for consulting a variety of eye-witness reports, while
researching for geographic information at the library (Strabo 2.1.5). In the fragments of
Eratosthenes’ Geography, there are explicit citations of numerous primary accounts of
early Hellenistic exploration. Accounts cited include the tf|g avaypaefiic T@v otadudv
(Record of Stages) and the toic Acwatikoic otabpoig (Asiatic Stages), compiled by
Alexander the Great’s bematists (‘step-measurers’); Nearchus’ and Onesicritus’
histories of Alexander; Androsthenes of Thasos’ Sailing Along the Indian Coast;
Pytheas of Massalia’s On the Ocean; Megasthenes’ Indica; Deimachus’ Indica;
Patrocles’ geographical report; Philo’s Aithiopica; and Timosthenes of Rhodes’ On
Harbours.? Undoubtedly, Eratosthenes drew information from various other early
Hellenistic sources not cited explicitly, including Aristobulus’ history of Alexander.? In
fact, it was quite commonplace for Greek authors to paraphrase or copy parts of

another’s work without citing them by name. More often than not, references to other

! Fraser 1972, vol. 2: 772 argues that Eratosthenes wrote his Geography in Alexandria between 240 and
210 BC. Alexandria is central to Eratosthenes’ cartographic worldview and is where the necessary
sources were easily available.

2 For Eratosthenes’ citation of the Record of Stages, see esp. Strabo 2.1.7-8, 15.1.11, Erat., fr. 73, 69; on
the Asiatic Stages, see Strabo 15.2.8, Erat., fr. 78; on Nearchus and Onesicritus, see Strabo 2.1.20; Plin.
HN. 2.183-5, Erat., fr. 68, 41; on Androsthenes of Thasos, see Strabo 16.3.2, Erat., fr. 94; on Pytheas, see
Strabo 1.4.2-5, 2.4.2, Erat., fr. 37, 14; on Megasthenes and Deimachus, see Strabo 2.1.9, Erat., fr. 22; on
Patrocles, see Strabo 2.1.4-5, Erat., fr. 50; on Timosthenes, see Strabo 2.1.40, Erat., fr. 134; on Philo, see
Strabo 2.1.20, Erat., fr. 40, 68.

® For instances where the geographic information attributed to Eratosthenes and Aristobulus is closely
related, see Strabo 11.7.3, 16.1.12; Arr. Anab. 3.28.5-6.
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authorities were made only when the author disagreed with them or when there were
several conflicting opinions on an issue.* Eratosthenes appears to have been no different
in this respect.

Nonetheless, Eratosthenes’ citations by name are invaluable for modern scholars
looking to trace the origins of his cartographic worldview. It is clear from the fragments
of Eratosthenes’ Geography that these accounts of early Hellenistic exploration became
fundamental to his map of the world. In order to analyse this premise critically, this
chapter will introduce each of the aforementioned sources and establish what kinds of
data Eratosthenes acquired from them. First, however, it is necessary to provide a very
brief overview of Greek exploration in the Archaic and Classical periods. A great deal
of the geographic information obtained during these periods was antiquated by early
Hellenistic explorations. Nevertheless, the regions traversed, distances covered and data
collated by earlier Greek explorers can provide a useful yardstick for measuring the
extent to which early Hellenistic explorations subsequently improved and expanded

Greek geographic knowledge.

2.1. EARLY GREEK EXPLORERS
Besides the legendary wanderings of Heracles and Dionysus, the first Greek
explorer of note is Aristeas of Proconnesus. Active sometime in the seventh century BC,
Aristeas travelled in the region of Scythia north of the Black Sea. Herodotus tells us that
Aristeas journeyed as far as the land of a tribe named the Issedones, located somewhere
to the northeast of Scythia (Hdt. 4.13.1). Also, from the Issedones, Aristeas learnt that
living farther to the north were one-eyed Arimaspians, griffins guarding gold deposits

and the utopian Hyperboreans. All this, he documented in a poem entitled the

* Bosworth 1988b: 4; Karttunen 1997: 9. Roller 2010: 20 states that ‘There is no reason to believe that
Eratosthenes named all his sources.” Roller mentions several fragments of Eratosthenes’ Geography in

which the information is clearly derived from an earlier source, but is left unattributed.
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Arimaspeia, which probably did not survive past the Classical period.” Although the
Arimaspeia certainly trod the path between geography and fantasy, it was the first and
for a long time only work which supplied detailed information on the northern regions
of Europe. That it had a definite influence on Greek geography cannot be denied, as
Herodotus accepted and transmitted much of Aristeas’ information, especially with
regard to the Issedones.”

In the early sixth century BC, a Greek explorer named Euthymenes from the
Phocaean Greek colony of Massalia sailed out through the Pillars of Heracles and
explored part of Africa’s western coast. His published report is not extant, but a later
citation by Seneca the Younger shows that he travelled at least as far as Senegal and
identified a river flowing into the ocean in this region as the source of the Nile in Egypt
(Sen. Q Nat. 6.2.22).” At this point in time, Massalia was a flourishing trading colony,
importing goods and resources, especially tin, from throughout the western
Mediterranean. There is evidence from the Massaliot Periplus, quoted extensively by
the Roman poet Avienus, of trading activity between Massalia, the Phoenician colony
of Gadeira (Cadiz), Tartessus in western Iberia, Brittany and even southern Britain.® As

a result of the Massaliots’ interest in and familiarity with parts of West Africa and

® Bolton 1962: 38.

® See Hdt 4.13 — 4.32 for his account of the Issedones and northern Europe, which was based at least in
some part on Aristeas’ poem. Note that at Hdt. 4.36.1 Herodotus contradicts Aristeas by arguing against
the existence of the Hyperboreans. For the most definitive modern work on Aristeas, see Bolton (1962)
Aristeas of Proconnesus.

” On Euthymenes, see esp. Cary and Warmington 1929: 46.

® Some good general introductions to ancient trade and interaction in the Atlantic are provided by
Cunliffe (1988) Greeks, Romans and Barbarians: Spheres of Interaction and Cunliffe (2001) Facing the
Ocean: The Atlantic and its Peoples, 8000 BC — AD 1500. It is worth noting that at this time Massaliot
traders were competing with the Phoenician colony of Gadeira for control over the supply routes for tin
sourced from Brittany and Britain as well as amber sourced from the Baltic region: see Hyde 1947: 45-7,
119-20; Cunliffe 1988: 12-13; Cunliffe 2001: 4-5.
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northwest Europe there emerged a sketchy, but improved picture of the world’s
perceived western edges.’

In the late sixth century BC, a certain Scylax of Caryanda (in Caria) was
instructed by the Persian King Darius | to lead an expedition in search of the mouth of
the river Indus. The expedition fleet sailed down the Indus to the Erythraean Sea (Indian
Ocean) and then went west along the coast of Asia past Arabia and into the Arabian
Gulf (Red Sea) (Hdt. 4.44.1-3).° The report of Scylax’s voyage introduced the Greek
world to India and the southern regions of Asia. The historian and geographer
Hecataeus of Miletus (fl. 500 BC) had knowledge of Scylax and used his report for
geographic data on India especially. Hecataeus himself wrote a geographical work
entitled Journey Round the World, which was divided into two books, one on Europe
and the other on Asia (including Libya/Africa) and probably incorporated a map of the
world (Strabo 1.1.11). This work described the geography and ethnography of the
places encountered in a clockwise voyage around the coast of the Mediterranean and

also supplied some information on parts of the European and Asian interiors. It seems

° Of interest too is the report of the joint Egyptian-Phoenician expedition sent in ca. 600 BC to
circumnavigate the continent of Libya from east to west. Greek knowledge of this voyage came from
Herodotus, who, for the most part, believed the account: see Hdt. 4.42.2-4. Mention should also be made
of the two Carthaginian explorers Hanno and Himilco. In the late sixth century BC, Hanno explored the
west coast of Africa perhaps as far as Cameroon, while Himilco sailed through the north Atlantic as far as
Brittany. A brief account of Hanno’s report was inscribed in a temple upon the navigator’s return to
Carthage and has survived in a Greek translation: see Blomqvist (1979) The Date and Origin of the Greek
Version of Hanno'’s Periplus with an Edition of the Text and a Translation. On Hanno, see Bunbury 1879,
vol. 1: 318-35; Cary and Warmington 1929: 47-52; Hyde 1947: 141-50; Tozer 1964: 104-9. On Himilco,
see Cary and Warmington 1929: 31-3; Hyde 1947: 121-4; Tozer 1964: 109-12.

% On Scylax’s voyage, see Cary and Warmington 1929: 61-2; Hyde 1947: 174-8; Tozer 1964: 101-2.
Cary and Warmington argue that nearly all of the Greeks’ knowledge of Arabia, Iran and India came from

Persian sources until Alexander the Great’s conquests.
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likely that Hecataeus based his work on his own travels around the Mediterranean and
then supplemented it with the reports of others like Scylax.**

Greek geographic knowledge was increased significantly by the historian
Herodotus. Herodotus’ Histories, written in the mid-fifth century BC, explored the
perpetual enmity between Greece and Persia, while also investigating the geography and
ethnography of the oikovpévn. Herodotus compiled detailed information on a vast array
of different regions, notably Egypt, Scythia, Ethiopia, Persia and India. It is generally
believed that Herodotus travelled extensively around the world, deriving a great deal of
his geographic information from both first-hand observation and local reports. Regions
outside of mainland Greece and lonia which he visited include Egypt, the Black Sea
region, Italy and possibly even Babylonia, close to the heart of the Persian Empire.*?

Greek insight into the lands of the Persian Empire gained further ground with
the travels of the physician and historian Ctesias of Cnidus. At the turn of the fifth
century BC, Ctesias served as the physician to the Persian King Artaxerxes Il (r. 404 —
359 BC). He presumably travelled with the king and was present at the battle of Cunaxa
(on the Euphrates north of Babylon) in 401 BC. Ctesias published two books: the
Persica, which related the history of Assyria and Persia, and the Indica, which gave an
account of India as seen by the Persians. These books survive in epitomes by Photius (c.
810 — 893 AD) and a few fragments are found elsewhere. Many modern critics have
viewed Ctesias’ works as highly exaggerated, with a penchant for the marvellous and
the ridiculous, containing descriptions of dog-faced people, giant worms and men with
monstrously large feet. However, Bigwood has argued convincingly that many ancient

authorities on Ctesias, particularly Aelian and Photius, significantly overemphasised the

1 On Hecataeus’ book and map, see Bunbury 1879, vol. 1: 134-55; Pearson 1939: 31, 61-2; Hyde 1947:
112-15; Dilke 1985: 23-4, 56-7; Roller 2010: 3.

12 For discussion of Herodotus’ travels and geographical thinking, see esp. Bunbury 1879, vol. 1: 156-
317; van Paassen 1957: 117-211; Casson 1974: 95-111; Zingross 1998: 5-55; Thomas 2000: 75-101;
Harrison 2007: 44-65; Romm 2010: 215-20.
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fantastical elements of his work.® Thus, the extant citations may reflect their tastes and
interests more so than the true nature of Ctesias’ writing. His works certainly added
another layer to the ever-growing Greek interest in the world beyond their shores.

A quick mention will suffice for Xenophon, the Greek mercenary soldier and
historian. Contemporary with Ctesias, Xenophon was on the opposing side at the Battle
of Cunaxa, part of a 10,000 strong Greek mercenary detachment fighting for the Persian
prince Cyrus the Younger against Artaxerxes II. After Cyrus’ defeat, Xenophon and the
Ten Thousand ventured on a perilous return journey to Greece. They trekked across
thousands of miles of unknown territory, following the Tigris north into Kurdistan and
the Armenian Highlands, before eventually finding their way to the south coast of the
Black Sea, which they followed all the way to the Bosporus. Xenophon described this
arduous march in his Anabasis, which introduced the remote, rugged regions of
Armenia and eastern Asia Minor to the Greek world.**

It is clear that Greek explorations in the Archaic and Classical periods greatly
broadened Greek geographical horizons. Nonetheless, despite their vast scope, these
explorations paled in comparison to what followed in the early Hellenistic period. Early
Hellenistic explorers travelled to the outer limits of, if not beyond, what the Greeks
believed to be the ends of the earth. The amount and diversity of the geographic
information compiled as a result proved to be groundbreaking for Greek geography and
cartography. Let us begin our examination of these explorations with an overview of the
campaigns of Alexander the Great and a discussion of the primary accounts which

Eratosthenes used to inform his map of the world.

3 Bigwood 1989: 302-16. On Ctesias” life and career, see Bunbury 1879, vol. 1: 336-64; Llewellyn-Jones
and Robson 2010: 11-18.

 For insight into the Ten Thousand’s journey and its contribution to Greek geographic knowledge, see
Bunbury 1879, vol. 1: 342-78; Cary and Warmington 1929: 138-40; Tozer 1964: 112-18; Roy 2007: 66-
77.
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2.2. ALEXANDER THE GREAT’S CAMPAIGNS

In 334 BC, Alexander the Great led a 40,000 strong Macedonian army across the
Hellespont and into Asia (Arr. Anab. 1.11.3-5)."° After victory in the battle of the
Granicus, the army proceeded along the west and south coasts of Asia Minor, before
looping inland to Gordium in Phrygia (Arr. Anab. 1.29.4-5). From Gordium, the army
travelled southeast to Tarsus, and then, after the battle of Issus, followed the
Mediterranean coastline down through Syria, Phoenicia and Palestine (Arr. Anab. 2.4.6,
2.15.6-7). Entering Egypt, Alexander founded the city of Alexandria on the
Mediterranean coast, before journeying inland to the desert oasis of Siwah (Arr. Anab.
3.15-3.22,3.3.1-345).

Returning from Egypt in early 331 BC, the army went back along the
Phoenician coast before heading northeast to Thapsacus on the Euphrates River (Arr.
Anab. 3.7.1). From Thapsacus, the army crossed the Tigris River and won a decisive
battle against the Persian army at Gaugamela, near Arbela in October of 331 BC (Arr.
Anab. 3.7.7 — 3.15.7). Alexander then moved south, capturing Babylon, before
advancing southeast through Susa, the Persian Gates, Persepolis and Pasargadae (Arr.
Anab. 3.16.3 — 3.18.10). Having secured the heart of the Persian Empire, Alexander
marched the army northwest to Ecbatana in Media (northwest Iran) in pursuit of the
Persian King Darius Il (r. 336 — 330 BC) (Arr. Anab. 3.19.5). From here, Alexander
pressed the army eastward along the south coast of the Caspian Sea, past the Caspian
Gates, and through the regions of Parthia, Hyrcania and Margiana (northern Iran and
southern Turkmenistan) (Arr. Anab. 3.20.1 — 3.25.1). Alexander then marched the army
southward, in an effort to subdue the provinces of Aria and Drangiana (eastern Iran and
Afghanistan) (Arr. Anab. 3.25.6-8, 3.28.1-3). After this, he veered northeast into

Arachosia (southeast Afghanistan and southwest Pakistan), where he founded

1> This overview of Alexander’s route closely follows the account in Arrian’s Anabasis of Alexander.
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‘Alexandria by the Caucasus’ in the southern foothills of the Paropamisus Mountains
(Hindu Kush) (Arr. Anab. 3.28.4). He then set out farther north, crossing the
Parapamisus Range and conquering the remote regions of Bactria (northern
Afghanistan) and Sogdiana (Uzbekistan and Tajikistan) (Arr. Anab. 3.28.9 — 3.30.11).

In August of 329 BC, on the southern bank of the river Jaxartes (Syr-Darya) in
Sogdiana, Alexander founded Alexandria Eschate (‘Alexandria the Farthest”),
establishing it as his most northern base in Asia (Arr. Anab. 4.1.3-4). From here, the
army undertook a long, arduous campaign in Sogdiana and Bactria, before advancing
eastward into central Pakistan and northwest India (Arr. Anab. 4.22.3). In 326 BC, after
traversing the Punjab region, Alexander’s army mutinied at the river Hyphasis (Beas),
refusing to travel farther east (Arr. Anab. 5.25.1 — 5.29.2). This mutiny forced
Alexander to construct a fleet of ships and sail south down the Hydaspes (Jhelum) and
Indus rivers to the Erythraean Sea (Arr. Anab. 6.1.1 — 6.19.5). At this point, Alexander
instructed his admiral Nearchus to sail west along the southern coast of Asia through the
Persian Gulf and up the Euphrates to Babylon (Arr. Anab. 6.21.3).*°

The rest of the army travelled by land, marching northwest through the
Gedrosian Desert, Carmania (southeast Iran) and Persis (southern Iran), spending time
in Persepolis, Susa, Opis and Ecbatana, prior to reaching Babylon (Arr. Anab. 6.21.3 —
7.19.1). On his way to Babylon, Alexander ordered Heracleides, son of Argaeus, to sail
with a fleet around the Caspian Sea. The objective of this mission was to investigate the
Caspian’s northern waters and discover its source (Arr. Anab. 7.16.1-4). Once in
Babylon, Alexander made extensive preparations to invade Arabia (Arr. Anab. 7.19.4-

6). He perhaps even had far grander plans to explore and conquer large parts of Africa

18 cf. Arr. Ind. 20.1 — 43.14.
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and Europe; however, his sudden death in June of 323 BC put an end to these ambitions
(Arr. Anab. 7.28.1).""

Alexander’s campaigns covered immense distances and brought the remote
interior regions of Asia firmly into the Greek worldview. Alexander employed
historians, astronomers, bematists and other specialists to record a diverse range of data
about the peoples, places, terrains and landscapes encountered.'® Dicks emphasises this
point, stating that ‘Much was already known to Herodotus about the extent of the
Persian empire, but the importance of Alexander’s campaigns for geographic
knowledge lies in the fact that regions that had hitherto been mere names on a map,
such as Sogdiana and Bactria, were now actually traversed by the Greeks.’™
Eratosthenes seems to have been very conscious of how Alexander’s campaigns
expanded Greek geographical horizons. Strabo paraphrases Eratosthenes as saying that
Alexander ascertained a great deal of new éumeipiog (‘empirical data’) and 6 pév yap
g Aciog ToAAV dvekdivyev MUiv kol T®V Popeiov thg Evponne droavia péypt tod
"Iotov (‘uncovered for us a large part of Asia and the whole of Europe as far north as

the Ister’) (Strabo 1.2.1).%°

Y On Alexander’s last plans (Hypomnemata), see Diod. 18.4.4; Curt. 10.1.17-19; Plut. Alex. 68.1; Arr.
Anab. 7.1.2-3. The best modern discussions of the Hypomnemata are found in Badian 1968: 183-204;
Hornblower 1981: 87-97; Bosworth 1988b: 185-211. On the route of Alexander’s march, see fig. 2.1.

'8 None of the primary sources for Alexander’s campaigns are extant. We have only fragments of the
various primary sources, preserved mainly in five later extant histories. The extant histories are Diodorus
Siculus’ seventeenth book of the Library of History, Quintus Curtius Rufus’ History of Alexander,
Plutarch’s Life of Alexander, Arrian’s Anabasis of Alexander and Justin’s epitome of the Philippic history
of Pompeius Trogus. Also, some fragments pertaining to the geography of Alexander’s campaigns can be
found in Strabo’s Geography and Arrian’s Indica. The earliest of the extant histories is Diodorus’
account, which dates to ca. 30 BC, 300 years after the time of Alexander. Curtius wrote in the early first
century AD; Plutarch in the late first and early second century AD; Arrian in the mid-second century AD;
and Justin sometime in the third or fourth century AD. For good, concise introductions to the both the
primary source tradition and the extant sources, see Walbank 1981: 15-21; Bosworth 1988a: 295-300.

' Dicks 1960: 27.

20 Cf. Strabo 1.3.3, Erat., fr. 15, where Eratosthenes is quoted as emphasising the great advance in the

Greeks’ geographic knowledge of the oikovpévn made in the period of Alexander and his Successors.
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CONQUESTS 0OF ALEXANDER
__ Seale of Miles

Fig. 2.1: The campaign route of Alexander the Great.

The records compiled by Alexander’s bematists were some of the most
important sources of geographic information for Eratosthenes. The bematists surveyed a
number of roads throughout Asia, pacing out and measuring the distances between
stopping places along Alexander’s route of march.? The sources suggest also that the
bematists commented on the topography, natural history and climate of the regions
traversed.?? Whether the bematists incorporated maps into their work is not mentioned
in the sources, but it is a possibility that will be explored briefly later in the study.
Alexander’s royal secretary, Eumenes of Cardia (ca. 362 — 316 BC), may have compiled

the records of the bematists into daily reports (ephemerides), which survive only in

Prior to invading Asia, Alexander subdued several European tribes, marching as far as the river Ister
(Danube): see Arr. Anab. 1.1-7.

2L On the role of the bematists in Alexander’s army, see Pearson 1955: 440-3; Brunt 1976: 487-8;
Bosworth 1980: 368; Bosworth 1988a: 299; Fraser 1996: 78-83; Lewis 2001: 22; Heucke 2007: 593;
Williams (2010) BNJ s.v Patrokles (712).

22 Plin. HN. 7.11-12 quotes a report of the bematists as describing the environmental conditions
experienced by an Indian tribe living in the Himalayas. Also, see Engels 1978: 68-9, 85, 157-8; Dilke
1985: 29.
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fragments (Arr. Anab. 5.24.6, 7.4.6).” The bematists’ records would have informed
many of the lost histories of Alexander the Great. The royal historian Callisthenes of
Olynthus (ca. 360 — 327 BC), in particular, would have required access to the
ephemerides on a frequent basis, in order to compile his officially sanctioned history of
Alexander’s conquests.

What little is known about the bematists derives primarily from references in
Strabo’s Geography and Pliny the Elder’s Natural History. We are told the names of
three bematists: Baeton, Diognetus and Amyntas (Plin. HN. 6.61-2; Ath. 2.67a,
10.442b, 11.500d, 12.529). Both Strabo and Pliny record sequences of distance
measurements between places located along Alexander’s route of march, for which it
can be inferred reasonably that the records of the bematists were the ultimate source of
origin.?* The bematists reconnoitred numerous roads in Asia. They recorded distances
from Susa to Carmania; from Thapsacus to the Persian Gulf; from Thapsacus, through
Arbela and Ecbatana, to the Caspian Gates; from the Caspian Gates, through Bactria, to
the river Jaxartes; and from the Caspian Gates, through Arachosia and India, to the river
Hyphasis.?®

In one fragment of his Geography, Eratosthenes records distance measurements
from the Caspian Gates to the river Indus, and from the Caspian Gates to the river
Jaxartes (Strabo 11.8.9, Erat., fr. 108). These measurements must have originated with
the bematists, as Pliny independently ascribes almost identical descriptions to Baeton,
Diognetus and the ‘Itineraries of Alexander the Great’ (Plin. HN. 6.44-5, 6.61-2).

Eratosthenes, it seems, used the records of the bematists when calculating the length of

% 0On the royal diaries (ephemerides) and Eumenes’ role in the army, see Pearson 1955: 429-55;
Hammond 1988: 129-50; Blomqvist 1992: 55; Schéfer 2002: 47-51; Mehl 2007: 165.

24 See esp. Strabo 2.1.6-7, 2.1.23-7, 11.8.9, 15.2.8; Plin. HN. 6.45, 6.61-2, 7.11-12.

% Strabo 2.1.23-7, 11.8.9; 15.2.8; Plin. HN. 6.44-5, 6.61-2. For discussion of the bematists’ distance
measurements, see esp. Cary and Warmington 1929: 149; Brunt 1976: 487-509; Engels 1978: 68-9, 157-
8; Roller 2010: 182-4.
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each side of his geometric cppayideg. During a discussion of Ariana’s length from the
Caspian Gates to the river Indus, Eratosthenes cites distance measurements from a
compilation of itineraries entitled toic Aclatikoig otabpoig (Asiatic Stages) (Strabo
15.2.8, Erat., fr. 78).%® Moreover, when calculating the length and breadth of his third
sealstone, between the Caspian Gates and the river Euphrates, Eratosthenes
acknowledges his reliance on various measurements found in itineraries, which are
undoubtedly those of the bematists (Strabo 2.1.23-7, Erat., fr. 83, 84).

Eratosthenes also quotes a work entitled tiic avaypaopig t@v otabudv (Record
of Stages), which provided distance estimates between localities east of the river
Hyphasis as far as the mouth of the river Ganges (Strabo 2.1.7, 15.1.11, Erat., fr. 73,
69). It is likely that this Record of Stages was the same as another used by Pliny, who
cited a Seleucid itinerary when giving several distance estimates east of the Hyphasis
(Plin. HN. 6.63-4).%" Eratosthenes refers to this itinerary as his chief source for the
estimate of India’s east-to-west extent. Hence, Eratosthenes used the records of the
bematists and the Seleucid itinerary to inform his mapping of the o@payidec,
presumably also his calculation of distances between parallels and meridians and his
estimate of the length and breadth of the oikovpévn.

Eratosthenes also extensively utilised geographic information found in the
reports of Nearchus, Onesicritus and Androsthenes of Thasos. During the expedition
from India to the Persian Gulf, Nearchus served as the admiral of Alexander’s fleet and
Onesicritus as the chief pilot (Strabo 15.2.4). Androsthenes participated in the
expedition, and also made a separate coastal voyage around the Persian Gulf (Strabo

16.3.2). All three men published accounts of their experiences shortly after Alexander’s

% Williams (2010) BNJ s.v. Patrokles (712) argues convincingly that the Asiatic Stages was part of
Alexander’s Archive and derived from the reports of the bematists.

2 On the difficulties involved in identifying the provenance of the Record of Stages, see Williams (2010)
BNJ s.v. Patrokles (712). Williams suggests that the Record of Stages was a Seleucid itinerary different

from the similar itinerary used by Patrocles, said to be from Alexander’s Archive like the Asiatic Stages.
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death. Nearchus’ and Onesicritus’ accounts are cited primarily in Arrian’s Indica and in
Strabo’s Geography, while Androsthenes’ report is briefly referred to by Strabo.

Androsthenes’ report thoroughly described the Persian Gulf. In the fragments of
his Geography, Eratosthenes, quoting Androsthenes as his chief source, provides a very
extensive account of the gulf’s shape, size and topographic outline (Strabo 16.3.2-4,
Erat., fr. 94). Nearchus and Onesicritus both recorded detailed information on a wide
range of subjects, including India’s geography and natural history; the location of
various islands in the Erythraean Sea; and the course of the entire coastline between the
Indus River Delta and the east coast of Arabia (Strabo 15.1.12, 15.1.15-16, 15.1.34,
16.3.5-7; Arr. Ind. 3.6, 43.9). Nearchus’ and Onesicritus’ accounts seem to have
informed Eratosthenes’ mapping of India especially. Eratosthenes, trusting the reports
of Nearchus and his followers, believed that the Bears (Ursa Major and Ursa Minor) set
over India (Strabo 2.1.20, Erat., fr. 68; Plin. HN. 6.98). The Bears were viewed as
circumpolar constellations (never set) throughout most of the Northern Hemisphere;
therefore, this observation encouraged Eratosthenes to locate India closer to the equator
than previously assumed. Additionally, Eratosthenes compared the reports on India with
astronomical observations made by Philo in Ethiopia, influencing his representation of
the southernmost parallels of his map (Strabo 2.1.20, Erat., fr. 40).

Eratosthenes also consulted Nearchus’ and Onesicritus’ reports when estimating
the size of India. After outlining Eratosthenes’ calculations of India’s shape, size and
dimensions, Strabo contrasts them with several estimates of India’s size detailed by
earlier writers, including Ctesias, Onesicritus, Nearchus, Megasthenes and Deimachus
(Strabo 15.1.12). In the Indica, Arrian has an almost identical passage, which gives
Eratosthenes’ calculations and then criticises the estimates of each of the earlier writes,
except Deimachus (Arr. Ind. 3.2-8). Arrian appears to have been unfamiliar with

Strabo’s work, so both passages in all likelihood derive from Eratosthenes’
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Geography.? Thus, Eratosthenes consulted but ultimately dismissed Nearchus’ and
Onesicritus’ opinions on India’s size. It is likely; however, that Eratosthenes’
knowledge of Taprobane was obtained in part from Onesicritus, who is the first Greek
known to have mentioned the island, probably ascertaining his information from local
reports (Strabo 15.1.14-15).

For Eratosthenes’ purposes, Aristobulus’ history would have been one of the
most relevant accounts of Alexander’s campaigns. Aristobulus, it seems, was an
engineer who accompanied the army on Alexander’s march through Asia and wrote his
history sometime in the early third century BC.?® His history was one of the two main
primary sources consulted by Arrian. Aristobulus was fascinated with geography.
Arrian, and also Strabo, frequently cite Aristobulus in connection with various
descriptions of physical landscapes, flora and fauna. In particular, both authors identify
him as the source of much geographical data concerning the regions of Central Asia,
Bactria, Sogdiana and India. He was an authority on India’s various rivers and
monsoons, the rivers Oxus and Jaxartes in Sogdiana and the so-called Taurus mountain
chain.®

In the fragments of Eratosthenes’ Geography, Aristobulus is not cited explicitly.
However, both Aristobulus and Eratosthenes made similar comments about all of the
aforementioned physical landscapes.®! Aristobulus’ history almost certainly informed

Eratosthenes’ perception of the Taurus mountain chain. Both Strabo and Arrian relate

%8 This assertion is supported by Bosworth 1995: 227.

% We know from Arrian that Aristobulus was charged with repairing the tomb of Cyrus in Pasargadae:
see Arr. Anab. 3.30.5.

% For Aristobulus’ views on India’s rivers and monsoons, see Strabo 15.1.17-19, 15.1.45. On the Oxus
and Jaxartes rivers, see Arr. Anab. 3.30.7; Strabo 11.7.3. On the Taurus mountain chain, see Strabo
15.1.17; Arr. Anab. 3.28.5.

%! For Eratosthenes on India’s rivers and monsoons, see Strabo 15.1.13, 15.1.20, Erat., fr. 74, 75. On the
Oxus and Jaxartes rivers, see Strabo 11.7.3, Erat., fr. 109. On the Taurus mountain chain, see Strabo
15.1.11; Arr. Anab. 5.3.3, Erat., fr. 69, 23.
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how Eratosthenes criticised the ‘Macedonians’ for transferring the Caucasus Mountains
from the Pontus region to the Hindu Kush and the Indian portions of the Taurus
mountain chain (Strabo 15.1.11; Arr. Anab. 5.3.3, Erat., fr. 69, 23). Arrian, in another
passage, specifically identifies Aristobulus as one of the writers responsible for this
transferral of the Caucasus. Therefore, it is possible that Eratosthenes’ condemnation of

the ‘Macedonians’ is directed primarily against Aristobulus (Arr. Anab. 3.28.5).

2.3. PYTHEAS OF MASSALIA’S VOYAGE

Pytheas of Massalia is a name unknown to most people today, yet it is a name
which reverberated in antiquity. Pytheas, an explorer and scientist, voyaged out into the
Atlantic Ocean from his hometown of Massalia, a port city situated in the Gulfe du Lion
on the Mediterranean Sea’s northern coastline. He sailed throughout the waters north of
mainland Europe before returning back to Massalia and the familiar waters of the
Mediterranean. The main intentions behind Pytheas’ voyage are open to speculation. A
partial explanation is that Pytheas, driven by intellectual curiosity, wanted to seek out
the provenance of precious commodities, particularly tin and amber.* In Massalia,
which was an important centre for trade, tales of tin-producing islands (Cassiterides)
and Baltic amber would have fired the imagination.*® However, in Pytheas’ time,
Carthaginian merchants held a secure monopoly over these resources, blockading the
Strait of Gibraltar to prevent foreign ships from exiting into the Atlantic. Hence, there is
a possibility that Pytheas was under instructions from Massaliot officials to find a way

to bypass the Carthaginian blockade and open up new trade routes to the north for

%2 0On the motives for Pytheas’ voyage, see Nansen 1911: 45; Hyde 1947: 124-5; Tozer 1964: 154;
Hawkes 1977: 7; Roller 2006: 61-5.

% Northern Europe’s association with these resources in the Greek imagination predates Pytheas. In the
Histories, Herodotus admitted having little knowledge of the remote regions of Europe, and was sceptical

of stories about the Cassiterides and an amber-producing river (Eridanus): see Hdt. 3.115.1.
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Massaliot merchants, weakening the Carthaginian stranglehold on the economy of the
western Mediterranean.**

Pytheas’ exact route of travel is the subject of continued debate. It suffices to
give a brief, speculative summary. First, Pytheas exited the Mediterranean. There are
two possible ways by which this could have been achieved. On the one hand, he could
have followed an overland trade route from the port of Narbo (Narbonne) to the Gironde
Estuary, a scenario postulated by Cunliffe.*> On the other hand, he could have sailed
west along the Mediterranean coastline through the Pillars of Heracles, somehow
evading the Carthaginian blockade.* Having reached the Atlantic, Pytheas sailed some
distance along the Atlantic coastlines of Iberia and Celtica (Strabo 1.4.3-5, 2.4.2).
Sailing north from the Armorican peninsula in Brittany, he reached the south coast of
Britain. He then went west past the tin-producing region of Cornwall, rounding the
island’s south-western tip (Land’s End) (Plin. HN. 4.104). He continued north along the
island’s west coast to the northern tip of Scotland and the Orkney Islands, possibly

visiting the Isle of Man and Ireland en route.*” From the north coast of Scotland, he

% For the latest take on this theory, see Cunliffe 2002: 50-4. The Carthaginian blockade may have been
active from ca. 500 to ca. 250 BC, with intervening periods of brief relaxation in policy. It may be that
such an interlude occurred sometime during the latter half of the fourth century BC, when the
Carthaginians were preoccupied with war against Syracuse. Pytheas possibly took advantage of this in
order to exit the Mediterranean: see esp. Cary and Warmington 1929: 33.

% Cunliffe suggests that Pytheas could have sailed west from Massalia to the Greek port of Agde, and
then on to Narbo. From Narbo he could have traversed the valley of Aude as far as Carcaso and then
travelled through the lowland passage between Montagne Noire and the Pyrennes to Tolosa (Toulouse).
From here he could have followed the Garonne River to Burdigala (Bordeaux), where he may have taken
a local ship northward through the Gironde Estuary and onward to the Armorican Peninsula. Cunliffe
argues that the two references in Strabo linking Pytheas to Iberia do not prove that he sailed around the
Iberian Peninsula, while the archaeological record suggests that the overland route was well used by
Massaliot traders in Pytheas’ time: see Cunliffe 2001: 306-8; Cunliffe 2002: 54-8.

% This scenario is more conventional. Roseman argues that Pytheas bypassed the Carthaginian blockade
by using local ships, changing from vessel to vessel at each new port: see Roseman 1994: 149-50.

37 On this leg of the journey, see Cunliffe 2002: 98-9.
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journeyed north for six days to the land of Thule, an unknown location in the far north
(Strabo 1.4.2).

After returning from Thule, Pytheas sailed down Britain’s east coast to Cantium
(Kent) (Strabo 1.4.3). At this point, he crossed to Europe and travelled east to the west
coast of the amber-producing Jutland peninsula, or perhaps he went even farther east,
entering the Baltic Sea (Plin. HN. 4.95-6).*® He then turned back and began his return
trip to Massalia. It is probable that throughout the expedition Pytheas frequently
disembarked onto land at native ports, allowing himself time to observe and trade with
the local peoples.® He also surveyed the geography of the regions visited and, at several
locations, used a gnomon to calculate the sun’s height at the winter solstice and the
length of daylight at the summer solstice (Strabo 2.1.18; Plin. HN. 2.186-7; Gem. 6.8-
9). These astronomical observations helped him determine how far north he had
travelled relative to the location of Massalia, at which he must have made the same
observations before departure (Strabo 1.4.4, 2.5.41). An expedition of this nature could

have taken several years.

% On Pytheas and the amber-producing region, see Nansen: 1911: 32; Cunliffe 2002: 136-52.
%9 Cunliffe 2002: 98. On Pytheas’ route of travel, see fig. 2.2.
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Fig. 2.2: Pytheas’ possible route of travel, as hypothesised by Cunliffe.

Pytheas described his travels and observations in a book entitled On the Ocean.
Most scholars now believe that On the Ocean was a scientific work, recording observed
geographic, ethnographic, astronomical and hydrographic data, as opposed to a periplus
(‘a sailing-around’), which provided an itinerary of places and peoples encountered

during a coastal voyage.*’ This book was quoted by eighteen ancient writers over the

0 Roseman 1994: 1; Cunliffe 2002: 155. Contra Dilke 1985: 135-7, who categorises Pytheas’ work as a
periplus. Pytheas’ book may have been influenced by the Massaliot Periplus. The Massaliot Periplus
appears to have documented a journey from Massalia to Brittany: see Cunliffe 2002: 42-5.
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following 900 years, before vanishing completely from the literary record.*
Dicaearchus is the first person known to have cited On the Ocean (Strabo 2.4.2). His
references to On the Ocean probably occurred in the lost Circuit of the Earth, which he
wrote during the early third century BC while living in mainland Greece. Timaeus of
Tauromenium (ca. 356 — 270 BC), a contemporary of Dicaearchus, also read and cited
Pytheas’ book. It provided some of the geographical backdrop for his lost history of
Sicily, Italy and Greece, which he wrote while in exile in Athens.** The dates of these
sources imply that On the Ocean must have been in circulation prior to 300 BC.
Moreover, because no mention of Pytheas can be found in the scientific and
geographical corpus of Aristotle, it is usually presumed that Pytheas wrote On the
Ocean between 320 and 300 BC, with the voyage itself probably occurring sometime in
the 320s.*®

It is apparent that soon after publication, copies of Pytheas’ work disseminated
widely throughout the Greek world, perhaps accessed by both Dicaearchus and Timaeus
at the Lyceum library in Athens. On the Ocean was also extensively used by
Eratosthenes, as Strabo cites Eratosthenes several times on Pytheas’ voyage.
Interestingly, On the Ocean had a very mixed reception in antiquity, received well in
general by the likes of Timaeus, Eratosthenes, Hipparchus and Pliny the Elder, but
utterly rebuked by Polybius and Strabo. In the lost thirty-fourth book of his Histories,
Polybius launched a scathing polemic against Pytheas. In the fragments preserved by
Strabo, Polybius dismissed Pytheas’ voyage as having only a kernel of truth, and
criticised Eratosthenes, in particular, for believing Pytheas’ lies (Strabo 2.4.1-2). Both
Roseman and Walbank argue that Polybius’ attack on Pytheas’ reliability was driven

primarily by a desire to elevate the reputation of his own voyage along the Atlantic

*! Roseman 1994: 17; Cunliffe 2002: 3.
*2 Brown 1958: 25.
* On the chronology of Pytheas’ voyage and book, see Roseman 1994: iv; Cunliffe 2002: 154-5.
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coasts of Africa and Spain, undertaken in 146 BC in the company of the Roman consul
Scipio Aemilianus (Polyb. 3.59.7-8).%

Polybius’ polemic had a resounding impact on the textual transmission of
Pytheas’ book. It inclined Strabo, who only had second-hand knowledge of On the
Ocean through the likes of Timaeus, Eratosthenes, Polybius, Hipparchus and
Posidonius, to label it as a work of exaggeration and fabrication.”® Both Polybius’ and
Strabo’s negative predispositions toward Pytheas meant that they ignored a great deal of
the geographic material which Eratosthenes extracted from On the Ocean. Nevertheless,
the fragments of Eratosthenes’ Geography show that Eratosthenes derived much
geographic and astronomical information from Pytheas, which informed his mapping of
northern and western Europe. Pytheas recorded data about the topography of Europe’s
Atlantic coastline and the location of tribes and nearby islands. Polybius and Strabo
derided Eratosthenes for taking a large degree of this information at face value (Strabo
1.4.2-5, 2.4.1-2). Perhaps Pytheas’ most significant contribution to Eratosthenes’ map
resulted from the astronomical observations which he made at several locations. These
observations enabled Eratosthenes to plot northern parallels of latitude and identify

Thule as the northernmost inhabited land of the oikovpévn.

2.4. SELEUCID EXPLORATIONS
Consideration will now be given to some lost accounts of Seleucid exploration,
which occurred in the late fourth and early third century BC. Sometime in the last two
decades of the fourth century BC, Megasthenes was sent as a Seleucid ambassador to

the court of Chandragupta at Palibothra (Pataliputra) on the river Ganges (Strabo

*“ Walbank 1981: 205; Roseman 1994: 9-10.
* Nansen 1911: 44 and Whitaker 1982: 149 emphasise that Strabo’s knowledge of Pytheas was only

second-hand.
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2.1.9).° Chandragupta was a native Indian king, who controlled much of the territory
east of the river Indus.*’ There is little known about Megasthenes” life, but it seems that
he spent considerable time in India and perhaps was the first Greek to travel down the
upper half of the Ganges, along the Royal Road from the Indus to Palibothra.”® He
wrote a report of his travels, which commented on India’s geography, ethnography and
natural history. After Megasthenes’ expedition another Greek named Deimachus visited
Palibothra as a Seleucid ambassador to Chandragupta’s son Bindusara (Strabo 2.1.9).
He too documented his experiences, discussing the geography and ethnography of India
and Bactria.” Both Megasthenes’ and Deimachus’ accounts are preserved only in
fragments, primarily by Strabo, but also by Diodorus Siculus, Pliny the Elder and
Arrian.

The fragments of Eratosthenes’ Geography show that he thoroughly examined
Megasthenes’ and Deimachus’ reports. As a matter of fact, Eratosthenes’ overall
impression of Megasthenes’ and Deimachus’ accounts was predominantly negative. He
criticises both for their unreliability and their frequent contradiction of each other
(Strabo 2.1.9, Erat., fr. 22). Eratosthenes disagrees with both men’s estimates for the
north-to-south extent of India, dismissing them as gross exaggerations (Strabo 2.1.4).
Moreover, he is extremely critical of Deimachus’ assertion that the Bears do not set in

India (Strabo 2.1.19-20, Erat., fr. 67, 68). According to Eratosthenes, Deimachus’

* Conventionally, Megasthenes’ embassy is dated to ca. 304 BC, when Chandragupta’s power as
Mauryan Emperor was at its apex. However, recently Bosworth has presented a strong case for dating
Megasthenes’ stay in India to ca. 320-18 BC before the creation of the Mauryan Empire. For this line of
argument, see Bosworth 1996: 113-27.

*" For biographical information on Megasthenes and Chandragupta, see Goyal 2000: 1-4.

*8 See Roller (2008) BNJ s.v. Megasthenes (715). Arrian states that Megasthenes lived with Sibyrtius, the
satrap of Arachosia. Sibyrtius may have sent Megasthenes to India, rather than the king Seleucus I
Nicator: see Arr. Anab. 5.6.2.

*® Dicks 1960: 29.
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opinions were negated by Nearchus and even Megasthenes, who may, in this case, have
derived their information from local reports (Strabo 2.1.20, Erat., fr. 68).*

Eratosthenes is, on some occasions, slightly more favourable toward
Megasthenes’ account of India. Arrian states that Eratosthenes and Megasthenes were in
agreement about India being the largest region of Asia (Arr. Anab. 5.5.2). Furthermore,
Strabo shows that both were also in agreement about the length of India’s northern
boundary, which was seen as running from the river Indus to the eastern capes along the
line of the Taurus mountain chain (Strabo 15.1.11, Erat., fr. 69).>* Megasthenes also
reported on Taprobane and presumably supplied Eratosthenes with some information
about the island, complementing that provided by Onesicritus (Plin. HN. 6.98).
Megasthenes’ Indica, thus, had a far greater impact on Eratosthenes’ map than
Deimachus’ report.

The geographical report of Patrocles also had considerable influence on
Eratosthenes’ map of the world. Patrocles was a leading Seleucid general under
Seleucus | and his son Antiochus I. He perhaps also became governor of a large region
between the Indus and the Caspian Sea (Strabo 2.1.17).>? In ca. 285 — 282 BC, Patrocles
was sent to explore the Caspian Sea (Plin. HN. 6.58). After this expedition, he wrote a
geographical treatise which discussed the Caspian and the regions of Bactria and India.
This treatise survives in only a few meagre fragments preserved by Strabo and Pliny the
Elder.

Eratosthenes, it seems, was reasonably well-disposed toward Patrocles,

believing that he was a lot more reliable than Megasthenes and Deimachus (Strabo

% On Eratosthenes” critical approach to Megasthenes and Deimachus, see Brown 1957: 24; Brunt 1983:
451

5! Despite their agreement, Eratosthenes claims to be following the Seleucid Record of Stages rather than
Megasthenes’ estimate.

52 For biographical information on Patrocles, see Broderson 2007: 621; Williams (2010) BNJ s.v.
Patrokles (712).
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2.1.4-7, Erat., fr. 50, 73). Strabo reports that Eratosthenes derived his estimate of India’s
north-to-south extent from Patrocles’ calculations (Strabo 2.1.2, Erat., fr. 47).
Eratosthenes used these calculations to help establish his system of parallels. He argued
that the distance between India’s southern capes and the Taurus mountain chain was the
same as that between Meroé and Athens. These measurements, in conjunction with
recorded astronomical observations, informed Eratosthenes’ assertions that Athens lay
on the same parallel of latitude as the Taurus Mountains, and that Meroé lay on the
same parallel of latitude as India’s southern capes (Strabo 2.1.2, 2.1.20, Erat., fr. 47,
68). Patrocles also gave an estimate for India’s east-to-west extent; however, as
mentioned earlier, Eratosthenes based his estimate of India’s east-to-west extent on the
Seleucid Record of Stages, which gave a slightly larger figure than that estimated by
Patrocles (Strabo 2.1.7-8, 15.1.11, Erat., fr. 73, 69).

Patrocles’ description of the Caspian Sea was fundamental to Eratosthenes’
mapping of it and the surrounding regions. The fragments show that Patrocles wrote on
the dimensions and nature of the Caspian Sea. He measured the length of the Caspian’s
western coastline, estimated its north-to-south extent and stated that as a whole it was
comparative in size to the Euxine (Strabo 2.1.17, 11.7.1). Crucially, Patrocles reported
that the Caspian was a gulf of the Northern Ocean, into which the rivers Oxus and
Jaxartes flowed (Strabo 2.1.17, 11.7.3, 11.11.5-6; Plin. HN. 6.58). Patrocles’ theories
contradicted the information provided by Herodotus, Aristotle and Polycleitus of
Larissa, who all correctly thought the Caspian to be a landlocked sea. Polycleitus, who
may have accompanied Alexander on his campaigns, seems to have put forward an
unusual hypothesis, suggesting that the Caspian was connected somehow with Lake
Maeotis (Sea of Azov) (Strabo 11.7.4). Eratosthenes’ approach to these conflicting

ideas and mapping of the Caspian will be discussed at length later.
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2.4. PTOLEMAIC EXPLORATIONS

Under the Ptolemaic dynasty, Egypt flourished, with its capital Alexandria
becoming a centre of Mediterranean trade and intellectual zeal. Throughout the third
century BC, the Ptolemies sponsored dozens of exploratory expeditions. The likes of
Philo, Eumedes, Simmias, Dalion and Simonides travelled south to investigate Ethiopia
(including modern-day Sudan), the Cinnamon-producing country, the Arabian Gulf and
the Arabian Peninsula (Plin. HN. 6.183, 6.191-4; Strabo 2.1.20, 16.4.7). The main
purpose behind many of these expeditions was to hunt for war elephants, using the ports
of Adulis and Ptolemais Theron (‘Ptolemais of the Hunts’) on the African coast of the
Arabian Gulf as bases of operation (Strabo 16.4.7, 17.1.5). Mention should also be
made of Dionysius, who was sent as a Ptolemaic ambassador to King Ashoka in India
(r. 269 — 232 BC), and Timosthenes of Rhodes, who undertook a voyage around the

Mediterranean and possibly into the Atlantic Ocean (Plin. HN. 6.58-9).>
Accounts of these explorations presumably circulated throughout Ptolemaic
Egypt, especially at the Library of Alexandria. However, in the fragments of his
Geography, Eratosthenes cites explicitly only Philo’s Aithiopica and Timosthenes’ On
Harbours. Philo’s expedition to Ethiopia has already been mentioned briefly. Almost
nothing is known about Philo’s life, and the fragments of his travelogue are extremely
scanty. It appears that Philo travelled south from Egypt during the reign of Ptolemy |
Soter (r. 303 — 281 BC). The purpose of his journey is not specified, but Strabo shows
that he recorded important astronomical observations (Strabo 2.1.20).>* At Mero&, Philo
used a gnomon to determine that the sun was at its zenith forty-five days prior to the
summer solstice, giving an indication of its proximity to the summer tropic (Strabo

2.1.20). Strabo states that Eratosthenes agreed with Philo’s calculation and compared it

53 Walbank 1981: 200-4 provides a good overview of Ptolemaic exploration in Africa, Arabia and the Red
Sea region.

> Ameling 2007: 52 discusses the astronomical observations recorded by Philo.
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with the astronomical observations recorded by Nearchus and Megasthenes in India
(Strabo 2.1.20, Erat., fr. 68). This allowed Eratosthenes to ascertain the latitudinal
positions of Ethiopia and India relative to one another and locate each region in
accordance with his system of parallels.

Timosthenes of Rhodes was the admiral of Ptolemy II Philadelphus’ fleet (Plin.
HN. 6.183). His voyage occurred sometime in the 270s and his published account
provided a thorough survey of the Mediterranean coastline, recording data on various
Mediterranean ports, the contours of the coastline and the distances between different
locations.>® On Harbours was written in ten books and survives in fragments preserved
mainly by Strabo and Pliny the Elder. Strabo tells us that Eratosthenes praised
Timosthenes’ reliability on geographic matters, but frequently disagreed with him on
points of detail (Strabo 2.1.40, Erat., fr. 134). Polybius, Hipparchus and Strabo
criticised Timosthenes and Eratosthenes for their partition of Europe’s Mediterranean
coastline into three promontories (dxpot) (Strabo 2.1.40, 2.4.8, Erat., fr. 134, 135).
Moreover, Strabo states that both Timosthenes and Eratosthenes provided inaccurate
information about many regions in Europe, including Iberia, Celtica, Germany, Britain,
Italy, the Adriatic Sea and the Euxine (Strabo 2.1.41, Erat., fr. 131). These passages
demonstrate that Timosthenes’ coastal survey influenced Eratosthenes’ mapping of
Europe’s Mediterranean coastline. Interestingly, Timosthenes is credited also with
creating a schematic map of twelve wind directions, with each direction corresponding
to a specific nation, based partially on the wind compass described in Aristotle’s

Meteorology (Arist. Mete. 363 a21; Agath. 2.7).°® Eratosthenes’ opinion on this map is

> Girtner 2007: 706 provides a brief overview of Timosthenes’ life and career. Fraser 1972, vol. 1: 522
argues that Timosthenes’ work may have provided information on the whole coastal belt from Ethiopia up
the east coast of Africa to the western end of the Mediterranean.

% For synopsis and reconstruction of Timosthenes’ geography and map, see Bunbury 1879, vol. 1: 587-8;
Aujac, Harley and Woodward 1987b: 153. Note that Timosthenes added two winds to the wind compass

constructed by Aristotle.

55



not recorded, but it is possible that he viewed it and integrated some details into his own

map of the world.

With the main source material for Eratosthenes’ map of the world now
introduced, the next few chapters will form the main body of the examination, providing
critical analysis of Eratosthenes” map of the world in the context of its source material.
This examination will begin with an analysis of the shape and size of Eratosthenes’

otkovpévn and the depiction of the map’s main parallel.
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3. THE SIZE, SHAPE AND MAIN PARALLEL OF

ERATOSTHENES’ MAP

3.1. THE LOCATION, FRAME AND GENERAL SHAPE OF ERATOSTHENES’ OIKOUMENE

Earlier discussion demonstrated that Eratosthenes’ map of the world depicted
the oikovuévn - the part of the earth which the Greeks knew to be inhabited. Less
obvious perhaps is that Eratosthenes intended his map of the oikovpévn to be projected
onto the three-dimensional surface of the terrestrial earth sphere. In an earlier work
entitled On the Measurement of the Earth, Eratosthenes had described his method for
measuring the earth’s circumference, which he calculated as 250,000 stadia, but later
amended to 252,000." In both this treatise and the Geography, Eratosthenes discussed in
detail the earth’s spatial structure, theorising that it could be divided into terrestrial
zones. The theory of terrestrial zones was certainly not a new invention. It was probably
first formulated by Eudoxus of Cnidus in the first half of the fourth century BC, and

then gradually developed by the likes of Aristotle, Dicaearchus, Eratosthenes, Polybius

! Eratosthenes’ method for calculating the earth’s circumference is explained comprehensively at Cleom.
1.7.63-103. Eratosthenes started from the assumption that the sun was so distant that its rays could be
considered parallel anywhere on earth. Using observations made at Syene in Egypt, he determined that
the city was directly under the tropic with the midday sun at its zenith on the summer solstice. Next, he
placed Syene on the same meridian of longitude as Alexandria. At Alexandria, he measured the angle
between the vertical and the position of the sun at midday on the summer solstice, discovering that it was
one fiftieth of a circle. This angle was equal to the angle at the earth’s centre subtended by the arc of the
meridian on which Syene and Alexandria were located. Eratosthenes then estimated the distance between
Alexandria and Syene as 5,000 stadia. The circumference of the earth would be fifty multiplied by 5,000
— 250,000 stadia. It appears that Eratosthenes later amended this figure to 252,000 stadia, a round number
divisible by sixty, fitting his sexagesimal division of the circle. On this method, see Bunbury 1879, vol. 1:
620-5; Tozer 1964: 170-2; Fraser 1972, vol. 1: 413-15; Dilke 1985: 32; Aujac, Harley and Woodward
1987b: 155. There may have been various earlier attempts to measure the earth’s circumference. Quoted

figures include 400,000 and 300,000 stadia: see Fraser 1972, vol. 1: 414.
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and Posidonius.? The terrestrial zones of the earth were defined by theoretical circles
corresponding to and concentric with the variable circles of the celestial sphere: the
equator, summer tropic, winter tropic and polar circles.

Closely following the model of Aristotle, Eratosthenes divided the earth into
five terrestrial zones and two hemispheres, the northern and southern. Each terrestrial
zone was characterised by a specific climate that affected human habitation. He placed
one torrid, equatorial zone somewhere in-between the two tropics, uninhabitable due to
the heat; two inhabitable temperate zones between the tropics and the polar circles; and
two frigid zones beyond the polar circles, uninhabitable on account of the cold (Strabo
2.5.5, Erat., fr. 30). Both Walbank and Roller argue that by Eratosthenes’ time,
Ptolemaic expeditions to Meroé and other places south of the summer tropic began to
undermine the traditional opinion, which held that the whole region between the tropics
was uninhabitable because of heat.® Similarly, Pytheas’ voyage and report of human
habitation in the land of Thule, in the vicinity of the northern polar circle, challenged
the concept of uninhabitable polar regions.* With knowledge of these explorations in
equatorial and polar latitudes, Eratosthenes believed that some human habitation was
possible outside of the so-called temperate zones. In fact, as we have seen, Eratosthenes
extended the oikovuévn far south of the summer tropic. He conceived of a parallel
passing through the Cinnamon-producing country and Taprobane, marking the

boundary between the oikovpévn and the torrid, uninhabitable zone.

2 Roller 2010: 144-5 argues that Eudoxus saw the world as sloping toward the poles and used the word
KAipa ‘slope’ to define each zone. Also, he stresses that in Eratosthenes’ day, the concept of zones and
terrestrial circles was still vague.

® For the conventional Greek perception of an uninhabitable zone between the tropics, see Arist. Mete.
362 a31 — 362 b9, 362 b27-8.

* Walbank 1979: 571-6; Roller 2010: 159-60.

% Eratosthenes theorised about the possibility of there being a temperate, inhabitable region extending

directly under the celestial equator, interrupting the torrid zone. Polybius may have expanded upon this
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Strabo tells us that Eratosthenes projected his map of the world onto the northern
hemisphere of the spherical earth. Eratosthenes divided the earth into fourths, defined
by the equator and a circle running perpendicular to the equator, which passed through
the poles. The northern hemisphere naturally contained two of these fourths. Inside each
of these Eratosthenes outlined a quadrilateral area (tetpdmievpog). The outline of each
quadrilateral area was as follows: the northern side ran along half of the polar circle; the
southern side ran along half of the equator; and the eastern and western sides, as
segments of the circle passing through the poles, lay directly opposite to one another
and were equal in length (Strabo 2.5.5, Erat., fr. 30). Eratosthenes then described the
location of the oikovuévn within this framework: &v Batép® oM t@V TETpATAEDPOV
TOVT®V (OTOTEP® O 0oVOEV v Olapépely d0Eetev) 1dpbobal qapev v kab  1MuUdg
otkovpévny mepikAvotov Bordttn kol gowkviay vio® (‘Now in either one of these
quadrilaterals [and it would appear to make no difference in which of the two] we say
that our inhabited world is situated, washed all round by the sea and like an island’)
(Strabo 2.5.5, Erat., fr. 30).°

Eratosthenes comprehensively defined the outline and dimensions of the
oikovpévn within the quadrilateral area. He stated that the maximum length of the
quadrilateral along the equator was 126,000 stadia, half of the earth’s circumference,
while the distance from the equator to the pole was 63,000 stadia, a quarter of the

earth’s circumference (Strabo 2.5.6, Erat., fr. 30).” A total of 8,800 stadia was given as

notion, arguing that the region at the equator was conducive to human habitation, being high and
mountainous and having much precipitation: see Strabo 2.3.2.

® At Strabo 2.5.5-6, Erat., fr. 30 Eratosthenes is not mentioned by name; nonetheless, this whole passage
is commonly thought to be a direct quotation from Eratosthenes’ Geography. Roller 2010: 144 asserts
that the straightforward linear style of this passage is indicative of Eratosthenes, while the lack of multiple
source citations is inconsistent with Strabo’s own method of literary composition.

" The breadth of the uninhabitable frigid zone between the pole and the polar circle is not recorded, but
can be calculated by subtracting both the breadth of half the torrid zone and the breadth of the oikovpévn
from 63,000 stadia.
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the breadth of the part of the uninhabitable torrid zone between the equator and the
southernmost limits of the oikovpuévn (Strabo 2.5.6, Erat., fr. 30). Stretching from the
parallel through Thule in the north to the parallel through the Cinnamon-producing
country in the south, Eratosthenes calculated the breadth of the oikovuévn at either
30,000 or 38,000 stadia (Strabo 1.4.2, 2.5.6, Erat., fr. 35, 30). From the westernmost
point of Europe to the eastern capes of India, he calculated the length at either 70,000 or
78,000 stadia (Strabo 1.4.5, 2.5.6, Erat., fr. 37, 35).% These measurements meant that
Eratosthenes preserved two standard dictums of Greek geography, that the oikovpévn
was oblong in shape and that it had a length more than double its breadth.®

The dimensions which Eratosthenes attributed to the oikovuévn emphasised its
smallness in relation to the quadrilateral and the earth as a whole. In particular,
Eratosthenes highlighted the vastness of the Atlantic Ocean compared to the oikovuévn.
He suggested that a voyage from lIberia to India along the same parallel, though
possible, was made extremely difficult by the distance of not much less than 200,000
stadia (Strabo 1.4.6, Erat., fr. 33).° Also, Eratosthenes hinted that human habitation
may not be restricted solely to the oixovpévn. He posited that the spherical earth could
be inhabited all the way round, with inhabited landmasses perhaps located in each of the

earth’s three other quadrilaterals (Strabo 1.4.1, 2.5.13, Erat., fr. 25, 31).

® Eratosthenes’ citation of two different measurements for both the length and breadth of the oikovpévn is
problematic. It may be that the smaller figures represented rough estimations, while the larger figures may
have been maximum dimensions derived from distances measured along the main parallel and main
meridian.

® It has been mentioned that in the early fourth century BC, Democritus became the first Greek to describe
the oikovpévn as oblong. Also, he ascribed to the oikovuévn a ratio of 3 to 2, with a length one and a half
times its width. Dicaearchus agreed with this ratio. Aristotle favoured a ratio greater than that of 5 to 3,
while Eudoxus apparently was the first to suggest that the length was twice the width: see Arist. Mete.
362 b21-24; Agath. 1.2.

10 Aristotle was the first to propose that the Atlantic Ocean separated the eastern and western extremities
of the oik