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One


Art, Science, and the Natural World

Introduction and Historical Background




Many indeed are the things to be seen in it, composed apparently of little chips of stone and cut fragments with assiduous attention to detail and painstaking care…There are various representations of men and animals: elephant, rhinoceros, the names written out in some extraordinary letters (nomina litteris quibusdam peculiaribus excripta).1



Federico Cesi, a founding member of the Accademia dei Lincei, composed this brief description of the Nile Mosaic at Praeneste after viewing the composition by candlelight in ad 1614 (Fig. 2.2).2 He was struck particularly by the labels accompanying many of the animals depicted in the mosaic, composed in what he described as ‘extraordinary’ or ‘peculiar’ letters.3 These labels were, in fact, written in ancient Greek, and it is easy to imagine Cesi’s surprise at finding this language embedded in a work of art located just a few dozen kilometres east of Rome. This sense of surprise persists in modern assessments of the mosaic, thanks partially to these Greek labels, but also thanks to its Egyptianizing iconography. In a well-known textbook on ancient mosaics published in 1999, the presence of the pavement in Praeneste was described as ‘enigmatic’.4

A series of studies published in the second half of the twentieth century attempted to make sense of the mosaic in its Italian context. Several recognized that the animals accompanied by Greek labels do, in fact, have a close parallel in the artistic record: not in Egypt or in one of the major cultural centres of the ancient Mediterranean as we might expect, but in Marisa, an Idumaean town located a little to the south of Jerusalem. It was here in the summer of 1902 that John Punnett Peters and Hermann Thiersch hired a guide to lead them to tombs that had recently been plundered by grave robbers. He took them to what they would later describe as ‘the most remarkable tomb ever discovered in Palestine’, today sometimes called the Tomb of Apollophanes.5 This judgement was founded on the tomb’s painted decoration, which included a frieze depicting a sequence of animals accompanied by identifying labels in Greek (Figs. 3.8–3.17). A monograph published in 2007 offered a new account of the tomb decoration, and printed the photographs of the animal frieze taken at the time of its discovery for the first time.6

A papyrus roll from Egypt, published only in 2008, offers another striking parallel.7 The recto of this papyrus carries a ‘curious mélange of contents’,8 including an extract from the Geographoumena written by Artemidoros of Ephesos, a geographer of the late second and early first centuries bc. The verso (reverse side) of the papyrus carries a series of forty-one sketched vignettes depicting both real and fantastical-looking animals, again accompanied by identifying labels in Greek (Fig. 4.10). While these animal sketches have sometimes been mentioned in the same breath as the Praeneste mosaic and the Marisa painting, discussions of the papyrus have been dominated by a fierce debate concerning its authenticity. Those who agree that it is a genuine ancient artefact are yet to reach a consensus concerning its function(s) during antiquity.

According to one view, the verso sketches formed a ‘pattern book’, of the kind used to produce artworks like the Nile Mosaic at Praeneste and a series of fish mosaics surviving from Late Republican Italy (Figs. 6.1, 6.6, 6.11).9 These fish mosaics all contain naturalistic depictions of many different sea creatures, exhibiting a concern with animal representation that resonates with the papyrus, the Nile Mosaic, and the Marisa painting. The analogy takes on a contextual dimension when we consider that a particularly exquisite fish mosaic formed the sister piece to the Nile Mosaic at Praeneste, decorating the same basilica-like public building.

A series of mosaics laid in royal contexts in the Hellenistic East likewise incorporated highly naturalistic depictions of particular animals. In Ptolemaic Alexandria, a sumptuous mosaic excavated in the palatial district incorporates a lifelike depiction of a royal dog (Fig. 5.4). In Attalid Pergamon, meanwhile, an emblema found in Palace V depicts an Indian parrot with a remarkable level of accuracy (Fig. 5.9). Two further Pergamene mosaics attributed to the mosaicist Sosos—now lost, but known thanks to Pliny’s Natural History and a series of later versions—seem also to have depended on the accurate representation of animals or animal parts to achieve their desired effects. The first, known as the Unswept Room, depicted the leftovers of a meal as though scattered over the floor of a dining hall. The second featured a series of doves perching on the rim of an expensive basin filled with water. Viewed alongside the parrot emblema, the dove mosaic indicates that Pergamene patrons and artists developed a particular interest in the accurate representation of birds. This interest re-emerged in the garden paintings that decorated houses and villas in Rome and the Bay of Naples from the middle of the first century bc, including the famous example from the Villa of Livia at Prima Porta (Fig. 7.4).

It is perhaps unsurprising that this collection of visual material has never been studied as a single body. After all, these compositions exhibit considerable variety in terms of medium, chronology, location, purpose, and quality, as well as whether they represent ‘originals’ or later versions of earlier works of art. For all this diversity, the central premise of this volume is that these compositions were, in fact, conceptually related, and united by a shared dependence on an overarching informing idea. This informing idea, it is argued, should be sought in the world of Hellenistic zoology and natural science: that is, in a series of dynamic discourses on the natural world that flourished in Hellenistic centres of learning during the third and second centuries bc.10

At first sight, the notion that Hellenistic zoology underpinned this body of material might seem paradoxical. After all, it is usually held that this discipline faded following the death of Aristotle, whose research had revolutionized the study of the animal kingdom during the second half of the fourth century.11 It is true that we lack much evidence for Hellenistic scientists systematically gathering masses of zoological data through first-hand observation in the manner pioneered by the great Stagirite. But it would be wrong to assume that this kind of ‘empirical’ investigation was the only meaningful strand of zoological research pursued during antiquity. This view leans too heavily on our modern preconceptions of what zoology should entail: namely, the objective study of the anatomy and ethology of individual animal species. We should avoid retrojecting these preconceptions back into classical antiquity, when the dividing lines between scientific disciplines had not yet crystallized, and different priorities guided intellectual and scientific research. During the Hellenistic period, scientific discoveries could be shaped by the dynamics of the royal court, and new research was valued for its entertainment value just as much as its objective factuality.12 Within this cultural milieu, zoological research could take on exciting new directions.

With this historically contingent approach in mind, this volume will argue that our surviving artistic evidence, correctly understood, permits us to reconstruct several important aspects of Hellenistic zoology and natural science. Although the surviving material—a tomb painting in the Levant; some mosaics in Italy, Egypt, and Anatolia; and an illustrated papyrus roll—represents only a fraction of what there once was, enough remains to sketch the outlines of this extraordinary cultural phenomenon. As it happens, some textual sources help to supplement this picture.13

The task of organizing the artistic evidence presents its own difficulties, thanks largely to the diverse nature of the surviving material. A wholesale thematic approach might seem desirable, but in practice leads to unhelpful generalizations and constant cross-referencing, while obscuring the significance of each composition within its own socio-cultural context. For these reasons, each chapter of this volume will focus on a particular work of art—or, in some cases, a group of closely related works of art—that helps to illuminate a particular aspect of zoology and natural science in the Hellenistic world. The arrangement of chapters is loosely chronological, but strict chronological ordering is sacrificed in places to ensure that the compositions closest to each other in style and spirit are treated consecutively. It is hoped that the logic dictating this order will become self-evident to readers as they progress through the volume.

Chapter 2 will focus on the Nile Mosaic at Praeneste, a late second-century bc masterpiece that was probably based on an earlier Ptolemaic court painting. We shall see that this composition attests to the advances in scientific knowledge that were facilitated by royally sponsored expeditions to Aethiopia and the African coast of the Red Sea. Chapter 3 will turn to the painted animal frieze of the Tomb of Apollophanes at Marisa, and will explore how Alexandrian natural science was received and redeployed in this provincial setting. Chapter 4, on the Artemidoros Papyrus, will refute the view that the verso sketches functioned as a ‘pattern book’, and will reconsider the social level of this remarkable document. Chapter 5 will examine a series of royal mosaics surviving from Alexandria and Pergamon, and explore why artworks depicting animals were deemed suitable for the decoration of Hellenistic palaces. Chapter 6 will focus on the finest fish mosaics surviving from Late Republican Italy. We will see that these compositions reflect the contemporary interest in fish and expensive seafood, but that they may also have drawn artistic inspiration from the Hellenistic East. Chapter 7 will examine a series of garden paintings from Latium and Campania, offering a socially grounded reading of their iconography. Some concluding thoughts will be offered in Chapter 8.

The remainder of this introductory chapter, meanwhile, will sketch the historical background against which Hellenistic developments in zoology and the natural sciences need to be set. The evidence is presented in three parts. The first part provides a selective account of the intellectual and scientific achievements attested in Ptolemaic Alexandria during the Hellenistic period. It is only with reference to these achievements that Hellenistic advances in the natural sciences can be fully appreciated. The second part investigates the debt that this Ptolemaic intellectual programme owed to Aristotle and his Peripatetic school. As we shall see, intellectuals working in Alexandria engaged with the zoological research of Aristotle and his followers in a direct and systematic way. Against this backdrop, the third part explores the importance that the Ptolemaic kings attached to the animal kingdom.

The aims of this volume are straightforward: to bring together a historically and thematically coherent set of compositions that have often been examined in relative isolation; to explore the ways in which these compositions illuminate the world of Hellenistic natural science; to better understand each work of art in its own right, while challenging any existing misconceptions or misinterpretations; and to establish how detailed images of animals and plants—and, by implication, other subjects—might have been transmitted and reproduced during antiquity.


The Alexandrian Intellectual Achievement



The Mouseion and Library


In the third century bc, the satirist and Cynic philosopher Timon of Phleios complained that ‘[i]n populous Egypt many cloistered bookworms are fed, arguing endlessly in the chicken-coop of the Muses (Mouseōn en talarōi)’.14 Timon’s negative tone here may be explained by the fact that he enjoyed the patronage of Antigonos II Gonatas (277–239 bc), a leading royal rival of Ptolemy II Philadelphos.15 Still, Timon succeeded in highlighting the centrality of the ‘chicken-coop of the Muses’ to the intellectuals who assembled in Alexandria during his day. This was, of course, an unflattering moniker for the Mouseion, an intellectual institution clothed as a sanctuary of the Muses, which had been mentioned by the poet Herodas as early as c.270 bc.16 The Mouseion was connected, whether architecturally or conceptually, with the famous Library of the Ptolemaic kings, which is likewise known from our surviving texts.17 The scale and importance of the Library are suggested by the astronomical number of books it is said to have held, even if these figures are grossly exaggerated. Orosius (fourth–fifth century ad) put the collection at 400,000 volumes;18 Ioánnis Tzétzis (twelfth century ad) at 490,000;19 and Aulus Gellius (second century ad) and Ammianus Marcellinus (fourth century ad) at 700,000.20

Despite the fame of the Mouseion and Library in later times, there remain serious gaps in our understanding of these institutions.21 It is unclear, for instance, whether they were first founded by Ptolemy I Soter (323–283 bc) or by his son and successor Ptolemy II Philadelphos (283–246 bc). Our earliest source concerning the Library, the pseudepigraphic Letter of Aristeas,22 records that the Athenian statesman Demetrios of Phaleron was tasked with collecting books to stock its shelves by Ptolemy II Philadelphos.23 Demetrios had arrived at the Ptolemaic court following the death of Kassandros, his previous royal patron, in 297 bc.24 But the notion that Demetrios worked closely with Philadelphos is contradicted by Diogenes Laertios’s testimony that one of this king’s first acts upon his succession was to exile Demetrios to Upper Egypt, where he died from a venomous snakebite.25 If we accept the historicity of Demetrios’s involvement, it seems more likely that he began organizing the Library—and perhaps also the Mouseion—under Ptolemy I Soter, before these institutions were further developed by Philadelphos in subsequent years.26

Our information concerning the physical form of these buildings is also scarce. Not until the time of Augustus do we encounter a detailed description of the Mouseion, composed by the Greek geographer Strabo:

The Mouseion is also a part of the royal palaces; it has a public walk (peripatos), an exedra, and a large house (oikos), which is the common mess-hall (sussition) of the men of learning who share the Mouseion. This group of men not only hold property in common, but also have a priest in charge of the Mouseion, who formerly was appointed by the kings, but is now appointed by Caesar.27

From this brief account we learn that the Mouseion was located in the royal district of Alexandria: that is, the Broucheion region in the north-east part of the city, covering the Lochias (el-Silsila) promontory and the area to its south-west (Fig. 1.1).28 According to Epiphanius of Salamis, writing in the fourth century ad, the Library was likewise located in the Broucheion, lending support to the possibility that these institutions were architecturally connected.29 We can hardly doubt that access to this royal district was policed, and that the Mouseion and Library were not ‘public’ facilities in the modern sense, instead serving only a privileged cross-section of Alexandrian society.30 It has been suggested that the foundation of a second Library in the Serapeion—a sanctuary for the Graeco-Egyptian deity Serapis31—permitted a broader segment of the population to access the intellectual facilities at the city’s disposal.32




Fig. 1.1. Plan of Ptolemaic Alexandria. The palatial district (Basileia) was located in the north-east sector of the city, covering the Cape Lochias peninsula and the area to its south-west.





The centrality of the kings to these institutions is highlighted by Strabo’s statement that they appointed the Priest of the Muses, the official in charge of the Mouseion. This royal involvement is further underscored by a second-century bc statue base from Delos commemorating one Chrysermos of Alexandria, who is identified both as a kinsman (sungenēs) of Ptolemy VI Philometor and as director (epistatēs) of the Mouseion.33 It is likely that the kings also appointed the librarians who oversaw activities in the Library, since several men who held this post also served as tutors of the royal pages.34 While the full list of Alexandrian librarians is debated,35 they were mostly ‘eminent literary scholars, who played a major part in establishing the texts of several of the classical Greek authors’.36

Mention of these officials introduces a key tenet of the Ptolemaic intellectual and cultural programme: the patronage of gifted scholars and intellectuals. This was not a completely new phenomenon, since patronage of this kind had emerged as an important instrument of autocratic splendour during the Classical period. Particularly well known is the case of Archelaos I of Macedon (413–399 bc), who hosted the Athenian tragedians Euripides and Agathon, the poet Timotheos of Miletos, and the painter Zeuxis in his new capital at Pella. We might also mention Philip II (359–336 bc), who patronized the comic poet Anaxandrides and hired Aristotle as tutor of the royal pages. The Ptolemaic patronage of intellectuals followed this model, but with a crucial difference: such sponsorship could now be tied to specific institutions—the Mouseion and Library—for the first time. This meant that the kings were no longer restricted to cherry-picking a handful of prominent intellectuals, but were capable of supporting scholarly activity on a larger scale.37

Even so, the mechanisms of Ptolemaic patronage remain poorly understood. In recent years, the traditional picture of a formalized and rigidly structured system of patronage has been questioned.38 Most studies now favour a more ad hoc model, whereby the kings assisted some intellectuals directly by means of actual financial support and/or accommodation in the Mouseion, and others indirectly by cultivating an intellectual centre around which they could gather.39 Both categories included not only literary luminaries like Kallimachos, Theokritos, and Poseidippos, but also scientists, engineers, and mathematicians.40 Famously, the mathematician Euklid once warned Ptolemy I Soter that there was no ‘royal road’ to understanding geometry.41

The impact of this intellectual programme can be gauged from the response that it provoked in Attalid Pergamon, where the kings transformed their capital city into a leading intellectual centre on the Alexandrian model. Eumenes II (197–159 bc) constructed a royal library,42 said to have held some 200,000 volumes—another gross exaggeration—by the time that Marcus Antonius presented the collection to Kleopatra VII following her civil war with Ptolemy XIII.43 Four rooms behind the north stoa of the sanctuary of Athena Nikephoros at Pergamon were identified as Eumenes’s library in the late nineteenth century (Fig. 1.2),44 but this interpretation has since been challenged on compelling grounds.45 Still, we can be sure that the Attalids followed the Ptolemaic example in patronizing important scholars and intellectuals, among whom Krates of Mallos, Apollonios of Perge, and Polemon of Ilion are three of the best known.46




Fig. 1.2. Plan of the upper city at Pergamon. Although the royal library is often reconstructed behind the north stoa of the Sanctuary of Athena Nikephoros, its placement here is uncertain.





Comparable initiatives can be traced in other Hellenistic kingdoms. In Macedon, Antigonos II Gonatas patronized a series of philosophers and intellectuals during the third century, including the Cynic thinker Timon of Phleios, as we have seen.47 Particularly remarkable is the case of the Stoic philosopher Persaios of Kition, who was entrusted with command of the Akrocorinth—an important citadel in the heart of the Peloponnese—in the mid-240s bc.48 Gonatas and his successors are not known to have founded any specifically ‘intellectual’ institutions in the manner of the Ptolemies and the Attalids, possibly because Athens—for centuries the cultural heartland of the Greek-speaking world—lay squarely within Antigonid territory.49 Still, the kings’ intellectual interest persisted into the second century, judging by Plutarch’s testimony that Perseus (179–168 bc) owned a collection of books (ta biblia tou basileōs) that was captured by the Roman general L. Aemilius Paullus following the Battle of Pydna in 168 bc.50

In Seleukid Asia, too, the kings clearly attached considerable importance to literary and cultural activity. One late source records the existence of a Seleukid royal library during the reign of Antiochos III (222–187 bc), which may have been located at Antioch-on-the-Orontes.51 While our evidence for this library is scarce, we have more detailed information concerning the literary output of writers and intellectuals who enjoyed Seleukid patronage.52 Seleukos I Nikator (305–281 bc) sponsored a series of geographic and ethnographic writers—notably Megasthenes, Patrokles, and Demodamas—whose work helped to define and conceptualize the vast extent of the Seleukid kingdom; Antiochos I (281–261 bc) hosted the poet Aratos of Soloi at court, and had him produce a new commentary on the Iliad;53 and Antiochos III patronized a series of historians who composed works describing the achievements and conquests of the first Seleukid kings.

We can hardly doubt that these intellectual programmes were stoked by the keen sense of competition that defined relations between different Hellenistic kingdoms during the third and second centuries bc. This competitive aspect is encapsulated by the anecdote that Aristophanes of Byzantium, an Alexandrian Librarian of the late third century, was thrown into jail when it transpired that he was planning to defect to the Attalid court.54 Whatever the historicity of this episode, it suggests that other kingdoms sought to emulate the Ptolemaic intellectual programme as closely as possible.


The accumulation of books


Some of the best-known evidence concerning the Alexandrian Library documents the extreme measures taken by the kings to acquire books to fill its shelves. Athenaios of Naukratis, writing in the Severan period, tells us that Ptolemy II Philadelphos purchased the book collection of Neleus of Skepsis—which included the prized collection of Aristotle himself—before sending it to Alexandria together with books sourced in Athens and Rhodes.55 The reliability of this account is called into question by an alternative tradition that Neleus bequeathed his books to his heirs in Skepsis,56 but the reference to Athens and Rhodes probably reflects the importance of such cultural centres to the Ptolemaic agents charged with acquiring new texts.57 Athenaios is not the only writer to refer to the personal involvement of Philadelphos in Ptolemaic book-collecting initiatives: Epiphanius of Salamis states that the king ‘wrote letters and made request of every king and prince on earth to take the trouble to send those [books] that were in his kingdom or principality…those by poets and prose writers and orators and philosophers and physicians and professors of medicine and historians and books by any others’.58

Acquisition strategies became increasingly high-handed under Ptolemy III Euergetes (246–222 bc), Philadelphos’s son and successor. Galen of Pergamon, writing in the second century ad, describes how books found on board ships docked in the Alexandrian harbour during this king’s reign were confiscated and copied, before the copies—rather than the originals—were returned to their owners.59 The same author also records how Euergetes’s desire to obtain the Athenians’ official editions of the tragedies of Aeschylus, Sophokles, and Euripides resulted in an exorbitantly expensive scheme of deception. According to the anecdote, the king asked to borrow these texts in order to have copies made for the Alexandrian Library. The Athenians, clearly suspicious, demanded a bond of 15 talents to ensure their safe return, which Euergetes happily paid. He nevertheless proceeded to keep the originals, leaving the Athenians with the security payment and a new set of copies as compensation.60

It would be easy to assume, on the basis of such texts, that the third-century kings were concerned solely with collecting the masterpieces of the Greek literary tradition. But it is clear that the Library also housed a number of translations and reworked versions of texts originally composed in other languages.61 For example, the Letter of Aristeas recounts how Ptolemy II Philadelphos commissioned a Greek translation of the Torah, and there are good reasons to accept the historicity of this undertaking, even if many details of the Letter remain suspect.62 We know also that Manetho, a native Egyptian priest from Heliopolis, wrote an Aegyptiaca in Greek during the first half of the third century. This chronological history of Egypt drew heavily from earlier king lists and other native records, reworking the past of the colonized territory into a form that was comprehensible for Graeco-Macedonian colonists.63 Directly comparable is the Greek-language Babyloniaca composed by Berossos, a native Babylonian priest, at the court of Antiochos I at about the same time.64 Back in Egypt, Pliny the Elder tells us that Hermippos, a pupil of Kallimachos of Kyrene, commented on and annotated 2,000,000 lines of the Zoroastrian collection, indicating that this work was available in Greek translation.65 One late source states simply that the Library housed translations of texts written by Chaldaeans, Egyptians, and Romans.66

The accumulation of such large numbers of books necessitated a detailed system of classification once they entered royal hands. Galen provides interesting information concerning this system in his account of the confiscation of books found on board ships in Alexandria during the reign of Ptolemy III. Royal agents, we are told, seized a copy of the Epidemics, a work in the Hippocratic corpus, which had been annotated by one Mnemon of Sidē. This book was then furnished with a label reading ‘a [book] from the ships, as emended by Mnemon of Sidē’, while the other books taken from the harbour were likewise labelled ‘from the ships’.67 From this we infer that the volumes stored in the Alexandrian Library were labelled according to where they were acquired, with the names of previous owners and/or the names of those who had edited or annotated the text. This detailed system of classification makes good sense when we consider the philological achievements attested in Alexandria during Hellenistic times.68

The all-encompassing nature of the book collection programme is encapsulated by a famous passage in the Letter of Aristeas, which records that Demetrios of Phaleron received huge sums of money from Philadelphos ‘in order to collect, if possible, all the books in the world’.69 The hyperbole here is obvious, but the anecdotes recounted above suggest that the kings did indeed aim to amass something resembling a universal collection of books, to be housed in a building that they had constructed in the royal district of their new capital. This universality is important, since it suggests that the significance of the book collection programme transcended its cultural value, and constituted something of a political statement. By accumulating as many books as they could from the breadth of the known world and the course of human history, the Ptolemies demonstrated the wide-reaching nature of their power. In controlling Greek and non-Greek literature in this way, the kings exhibited the geographic extent of their political influence, and perhaps also their territorial aspirations.70

This universalistic ideology was manifested in other ways. We might mention particularly the ‘paintings by Sikyonian artists’ that decorated the grand banqueting pavilion of Ptolemy II Philadelphos: presumably imported masterpieces, some painted by the Classical masters of the Sikyonian school.71 These paintings hint at a royal concern with collecting famous works of art that might also have been invested with a geopolitical dimension. Our evidence for such art collection is even clearer in Attalid Pergamon, where a series of statue bases excavated in the sanctuary of Athena Nikephoros attest to the redisplay of bronze statues imported from elsewhere.72 Some of these statues had been taken as booty from cities conquered during the reign of Attalos I (241–197 bc), including Oreos and Aegina; others were significant because they were made by great sculptors of the Classical past, including Myron and Praxiteles. The correspondences with the Ptolemaic programme of book collection are clear and compelling.


Encyclopaedism, cataloguing, and classification in Alexandrian scholarship


The book collection in the Library helped to facilitate the ‘encyclopaedism’ that characterizes much literature produced in Alexandria in Hellenistic times. This term refers to the practice of incorporating a wide range of knowledge within a single text, demonstrating the extent of an author’s erudition and learning. While Hellenistic encyclopaedism was by no means an exclusively Alexandrian phenomenon, a great deal of our evidence stems from the Ptolemaic capital. Here it will be useful to recount some of its defining features.

Much poetry produced at the Ptolemaic court stands out for its interdisciplinarity. A well-known case study is the Lock of Berenike by Kallimachos of Kyrene, a polymath who enjoyed the patronage of Philadelphos and Euergetes.73 This poem concerns a lock of hair dedicated at the Temple of Arsinoë-Aphrodite at Cape Zephyrion by Queen Berenike II, Euergetes’s wife, in thanks for her husband’s safe return from war with the Seleukids in Syria. The lock soon disappeared, but an explanation was offered by the court astronomer Konon of Samos, who identified it as a new constellation between Virgo and Leo, and suggested that it had undergone catasterism (transformation into a constellation). In describing this catasterism from the perspective of the lock, Kallimachos’s poem weaves together high-toned poetic language with sophisticated knowledge of contemporary astronomy.

While Kallimachos’s poem attests to the impact of science on poetry, influence also travelled in the other direction. Indeed, the style of much Hellenistic scientific writing is comparable to that of contemporary poetry, with importance attached to playful profusion of detail, creative narrative structure, and the element of surprise.74 This playful, personal style is exemplified by Eratosthenes’s Letter to Ptolemy on the doubling of the cube, preserved in Eutokios’s commentary on Archimedes.75 Here the classic mathematical problem at the heart of the text is ‘enmeshed in a web of literary allusions and metaphors’,76 which presumably enhanced the piece’s entertainment value when it was first performed at court.

A second, related aspect of encyclopaedism is intertextuality: the practice of incorporating allusions to other texts in order to create ‘a subtext to be read along with the main text, which comments on it and adds another level of meaning’.77 It will suffice here to mention a notoriously hard-to-handle case study: Lykophron’s Alexandra, a 1,474-line poem in iambic trimeter, in which a guard who has been watching over Kassandra recounts her doomsday prophecy concerning the Trojan War to her father, Priam. While the date and geopolitical context of the poem remain debated,78 recent studies have done much to elucidate its sophisticated intertexts. The poem alludes to and borrows from the Homeric epics, the Hesiodic Catalogue of Women, the epinician poetry of Pindar and Bacchylides, Herodotos’s History, the geographical work of Eratosthenes, and the poetry of Kallimachos, Apollonios of Rhodes, and Theokritos, amongst others.79 For erudite readers capable of deciphering these intertexts, they enriched the brilliance of the poem’s narrative construction.

Perhaps the most significant aspect of Alexandrian encyclopaedism, in the context of the present volume, is the concern with cataloguing and classification that characterizes much of the city’s intellectual output. A key figure here is Kallimachos of Kyrene, author of the poem on the Lock of Berenike discussed above. Kallimachos composed ‘a very large number of catalogues’ according to the Byzantine Suda.80 Best known is his Tables of Persons Eminent in Every Branch of Learning and a List of Their Compositions, a work more often referred to simply as his Tables (Pinakes).81 This gargantuan text, divided into some 120 volumes, contained a comprehensive bibliography of all pre-existing Greek literature, with individual authors treated alphabetically according to subject or genre. Each entry included a biography of the author in question, a list of their works, the opening line of each text, and an indication of its length.

A comparable concern with classification emerges from the titles of many texts produced in Alexandria during this period. We might mention, for instance, a treatise On Words Suspected of Not Being Used by the Early Writers written by the thwarted Attalid deserter Aristophanes of Byzantium: a title that captures the often minute and exhaustive nature of this kind of scholarly activity.82 This trend can also be discerned at lower levels of Ptolemaic society, judging by educational papyri containing lists of words organized by theme: gods, heroes, rivers, months of the year, days of the week, and so forth.83

This interest was not confined to the spheres of literature and textual criticism, but also characterizes the work of the Alexandrian scientific community. The case of the medical practitioners Herophilos of Chalkedon (c.330–260 bc) and Erasistratos of Ioulis (c.315–240 bc) is particularly instructive.84 According to the Roman medical encyclopaedist Celsus, writing in the Julio-Claudian period, Herophilos and Erasistratos ‘laid open men whilst alive—criminals received out of prison from the kings—and whilst these were still breathing, observed parts which beforehand nature had concealed’.85 While it is debated whether these men really performed vivisections of this kind,86 most agree that they probably performed dissections on human subjects.87 Such procedures broke with the traditional Greek taboo against examining the inside of the human body, and also invoked the ire of later Christian writers: in c.ad 200, Tertullian described Herophilos as a ‘butcher’ in one of his attacks on paganism.88

Still, there was a genuine scientific purpose at hand. These dissections permitted Herophilos and Erasistratos to examine individual components of the human body in unprecedented detail, and to assess ‘their position, colour, shape, size, arrangement, hardness, softness, smoothness, relation, processes and depressions of each, and whether any part is inserted into or is received into another’.89 The result was a new ‘miniaturization of anatomy’: that is, a taxonomic model of the human body that differentiated between smaller anatomical components than had been identified in earlier Hippocratic studies.90 Herophilos discovered the nerves; differentiated individual parts of the eye; developed the distinction between veins and arteries; and described the anatomy of the male and female reproductive systems. He also invented names for his discoveries, developing a detailed new nomenclature for the human body. Remarkably, some body parts have retained their Latinized Herophilean titles to the modern day, including the cornea (‘horn-like’, from the Greek amphiblēstroeidēs) and the retina (‘net-like’, from the Greek keratoeidēs). Erasistratos, for his part, provided the first description of the heart valves, and differentiated between nerves and tendons. Through such work, these men succeeded in cataloguing the different parts of the body for the first time.

A comparable concern with classification can be discerned in the work of Hipparchos of Nikaia, a geographer and astronomer who worked in Alexandria in the first half of the second century bc.91 Hipparchos produced a comprehensive catalogue of c.850 stars, organized both according to a precise mathematical system of coordinates, and by three categories of brightness. In compiling his catalogue, Hipparchos drew both on older Babylonian sources and on the observations of early third-century astronomers who had worked in Alexandria itself, including Timocharis and Aristyllos. The work enjoyed an excellent reputation in later times, and was one of the principal sources used by Claudius Ptolemaeus when composing his own catalogue of 1,022 stars in the second century ad.

Other studies had a more terrestrial focus. Particularly notable is the work of Eratosthenes of Kyrene (c.276–194 bc), a gifted polymath who served as librarian during the reign of Ptolemy III Euergetes.92 Eratosthenes’s intellectual interests were so broad that he gained the nickname ‘beta’: he was considered the second most accomplished in every branch of learning, and so presumably ranked as the greatest scholar overall.93 His most famous achievement remains his remarkably accurate calculation of the circumference of the Earth, but he also pioneered a new kind of scientific geography aimed at systematizing the surface of the inhabited world (oikoumenē). In particular, he established a prime parallel—a latitudinal line running through cities and other significant geographical points—and a prime meridian—a longitudinal line of a similar nature—that intersected on Rhodes. This rudimentary system of latitude and longitude paved the way for a more detailed understanding of the positions of cities and peoples on the surface of the Earth: ‘[n]ew parallels and meridians could be created…and the grid of the oikoumenē could be filled in’.94

We will see later in this chapter that this culture of classification and systematization extended to the spheres of zoology and natural science, since many animals were described and catalogued for the first time in third-century Alexandria. Before turning to consider Alexandrian research on the animal kingdom in detail, however, it will first be useful to introduce a further aspect of the Ptolemaic intellectual programme: its debt to Aristotle and his Peripatetic school.


Aristotle and His Impact on Alexandrian Intellectualism



The scientific research of Aristotle and his followers


Aristotle first entered the world of the Macedonian kings in 343/2 bc, when he was hired by Philip II to tutor the fourteen-year-old Alexander the Great in Mieza. Stories abound concerning his lasting impact on the future conqueror of the Persian Empire: Plutarch, for example, tells us that Alexander always slept with Aristotle’s copy of the Iliad under his pillow.95

The diversity of Aristotle’s intellectual output is well known, but he was particularly interested in the study of animals: zoology, to retroject a modern discipline. Plato and others had studied the animal kingdom previously,96 but Aristotle rejected the formulations of his predecessors and addressed the subject in unprecedented detail.97 He was aware of his status as a pioneer in the field, judging by his defence of the importance of zoological and botanical research in the introduction to his treatise On the Parts of Animals (Peri zōiōn moriōn):


Of the works of Nature there are, we hold, two kinds: those which are brought into being and perish, and those which are free from these processes throughout all ages. The latter are of the highest worth and are divine, but our opportunities for the study of them are somewhat scanty…We have better means of information, however, concerning the things that perish, that is to say plants and animals, because we live among them; and anyone who will but take enough trouble can learn much concerning every one of their kinds.98

Here Aristotle expresses his opinion that the study of animals and plants should start with the careful observation of real-life specimens. He offers further information concerning his methodology in Book 1 of his History of Animals (Tōn peri ta zōia historiōn). Having outlined the kinds of similarities and differences between species that will be investigated in the treatise, he continues:

What has just been said has been stated thus by way of outline, so as to give a foretaste of the matters and subjects which we have to examine; detailed statements will follow later; our object being to determine first of all the differences that exist and the actual facts in the case of all of them. Having done this, we must attempt to discover the causes. And, after all, this is the natural method of procedure—to do this only after we have before us the ascertained facts about each item, for this will give us a clear indication of the subjects with which our exposition is to be concerned and the principles upon which it must be based.99

For Aristotle, then, zoological research should proceed in two stages. In the first stage, it was necessary to identify ‘the actual facts’ concerning each animal. This stage is represented by the History of Animals, a treatise in which Aristotle presents empirical data concerning the anatomy, reproduction, diet, behaviour, and habitat of different creatures. His dependence on the observation of real animals is clear throughout, even if he sometimes commits errors that probably stem from specious information supplied by unreliable sources: ‘fishermen, hunters, horse-trainers, bee-keepers and the like’.100 Some passages even suggest that he performed dissections when gathering data, laying the groundwork for the investigations of Herophilos and Erasistratos in the early third century. The second stage, meanwhile, was ‘to discover the causes’ of these facts: that is, to provide an explanatory model that could account for the similarities and differences between different species. This stage is represented by On the Parts of Animals and On the Generation of Animals, in which Aristotle identifies a series of ‘causes’ that respond to the overarching philosophical and teleological framework of his research.

The question of how Aristotle organized his ‘facts’ in the History of Animals—or, to put it differently, how he ‘classified’ the animal kingdom—looms large in modern studies of the treatise. In a revealing passage, Aristotle rejects the system of subdivision by dichotomy employed by his predecessors, whereby animals were divided on the basis of the possession or non-possession of a single characteristic.101 This system was flawed, according to Aristotle, because there could be no meaningful subdivision of a group formed on the basis of non-possession of a characteristic. Instead, Aristotle favoured a ‘systematic, multi-differentiae’ method of classification.102 The starting point was to take natural groups of animals perceived instinctively as such by humans, such as birds and fish, and to identify the combinations of differentiae that set them apart. These groups were therefore classified according to their collective idiosyncrasies rather than by their possession or non-possession of a single feature. Within each group, subgroups or individual species could be isolated by dividing each differentia on more and more specific grounds. The logic is summarized neatly by James Lennox: ‘if all birds have beaks, feathers, wings of a sort, are bipedal, etc., the biologist needs to perform the proper sort of division on all of these in order to grasp the various sub-kinds of bird’.103

While this multi-differentiae method of classification is in evidence throughout the History of Animals, the treatise proper is divided into four main sections: Books 1–4 treat differences in the parts of animals; Books 5–6 treat differences in modes of reproduction; Book 8 treats differences in character; and Book 9 treats differences in behaviour. This structure meant that the ‘facts’ concerning each individual species were dispersed throughout different sections of the text.104

Aristotle’s followers shared his interest in the natural world.105 Best known is the work of Theophrastos of Eresos, who succeeded Aristotle as scholarch of the Lykeion in 322 bc. Theophrastos composed a series of texts on the animal kingdom,106 but is more renowned for his two surviving botanical treatises: the History of Plants (Peri phutōn historia) and On the Causes of Plants (Peri phutōn aitiōn). These texts follow the same two-stage structure as Aristotle’s zoological work.107 The first stage is represented by the History of Plants, a nine-book treatise presenting empirical data on the botanical kingdom within a systematic, multi-differentiae framework. Particularly interesting is Book 4, in which Theophrastos offers rich descriptions of the flora indigenous to particular Mediterranean regions, including Libya, Egypt, and Lake Kopais in Boeotia. The second stage is represented by On the Causes of Plants, in which Theophrastos explains the similarities and differences between different plants with reference to his more wide-reaching philosophical framework.

Strato of Lampaskos succeeded Theophrastos as scholarch of the Lykeion in 286/5 bc and composed two works on the animal kingdom.108 The first was entitled On Problematic Animals (Peri tōn aporoumenōn zōiōn), and was probably concerned with the difficult-to-explain properties of real animals. The second was entitled On Animals of Which Myths Speak (Peri tōn muthologoumenōn zōiōn), and may have contained ‘the legendary reports of specific characteristics of real animals’ rather than discussing fabulous creatures known from the mythological tradition.109 These works, then, suggest a growing intellectual interest in the unusual properties of animals, which—we shall see—was developed more comprehensively in Hellenistic times.

Other Peripatetics shared Strato’s interest in the animal kingdom. For instance, Eudemos of Rhodes is listed in Apuleius’s Apology alongside Aristotle, Theophrastos, and Lyko of Troas as a leading authority on ‘the generation of animals and about their ways of life and their parts and about every source of difference between them’.110 Seven fragments of Eudemos’s zoological work are preserved in Aelian’s Nature of Animals, and these indicate that he was particularly interested in the behaviour of different creatures and their extraordinary interactions with humans.111 Another key figure is Klearchos of Soloi, who is often thought to have spent time at Aï Khanoum in Baktria.112 He wrote a work On Aquatic Animals,113 as well as a specialist treatise On the Electric Ray.114

The impact of Aristotle’s zoological research was not confined to scholars working in the Lykeion, since it is clear from our sources that Alexander the Great also inherited his old master’s interest in the animal kingdom.115 For example, the court historian Onesikritos tells us that Alexander harboured a strong desire to visit two magnificent serpents owned by the Indian king Abisares.116 Several later writers even claimed that the king sponsored Aristotle’s zoological research in a direct way. Most striking is a passage of Pliny the Elder’s Natural History, written in the second half of the first century ad:

King Alexander the Great being fired with a desire to know the natures of animals and having delegated the pursuit of this study to Aristotle, as a man of supreme eminence in every branch of science, orders were given to some thousands of persons throughout the whole of Asia and Greece, all those who made their living by hunting, fowling and fishing, and those who were in charge of warrens, herds, apiaries, fishponds and aviaries, to obey his instructions, so that he might not fail to be informed about creatures born anywhere.
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