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READING THAUMA : PARADOXOGRAPHY AND
THE TEXTUAL COLLECTION OF MARVELS

ἴδιον δὲ καὶ τοῦτο, νεκρῶν τινων τοῦ μυελοῦ σαπέντος ἐκ τῆς ῥάχεως ὀφίδια
γίνεσθαι, ἐὰν πρὸ τοῦ τελευτᾶν ὄφεως τεθνηκότος ἑλκύσωσι τὴν ὀσμήν. καί τινι
καὶ ἐπιγραμματίῳ περιπεπτώκαμεν Ἀρχελάου, οὗ καὶ πρότερον ἐμνήσθημεν, ὃς
περὶ τῶν θαυμασίων καὶ τοῦτο καταγράφει, καί φησι·

πάντα δι’ ἀλλήλων ὁ πολὺς σφραγίζεται αἰών·
ἀνδρὸς γὰρ κοίλης ἐκ μυελοῦ ῥάχεως

δεινὸς γίνετ’ ὄφις, νέκυος δειλοῖο σαπέντος,
ὃς νέον ἐκ τούτου πνεῦμα λάβῃ τέραος,

τεθνεότος ζωὴν ἕλκων φύσιν· εἰ δὲ τόδ’ ἐστίν,
οὐ θαῦμα βλαστεῖν τὸν διφυῆ Κέκροπα.

And this is also strange: little snakes are born out of the rotten spinal marrow of
dead men if they breathe in the stench of a dead snake before death. And I have
encountered an epigram on this theme by Archelaus, whom I mentioned before,
who writes on marvels and says this:

Long life puts its own stamp on each thing, marking one by another,
for from the marrow of the hollow spine of a man

a terrible snake is born, from a wretched corpse that has rotted away,
a snake which draws new breath from this prodigy,

dragging a living nature from a dead man: and if this is the case,
it is no wonder that the bi-formed Cecrops blossomed forth.

Antigonus of Carystus, Collection of Marvellous Investigations 89

By the time we reach this graphic poetic account of spontaneous
generation by Archelaus the Egyptian, cited in a Hellenistic paradox-
ographical collection attributed to Antigonus of Carystus (fl. c. 240
BCE) called the Collection of Marvellous Investigations (Ἱστοριῶν
παραδόξων συναγωγή), the reader has already encountered eighty-
eight tantalisingly brief accounts of equally enigmatic thaumata.1

1 This paradoxographical collection survives in a single ms. copy (Cod. Pal. graec. 398), now
in Heidelberg. See PGR 32–115 for the remaining fragments. The name ‘Antigonus’ is
inscribed at the collection’s opening and most probably refers to Antigonus of Carystus, a
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Without any explanation or reasoning,we have been repeatedly asked
to marvel at many brief and bizarre accounts of zoological wonders.
The customary extreme brevity and unexpected lack of contextual
detail included in each marvel becomes clearer from a few examples.
For instance, we are told that ‘near the regions of Carystia andAndria
there is an island called Gyaros: the mice gnaw through iron there’
(τῆς δὲ Καρυστίας καὶ τῆς Ἀνδρίας χώρας ἐστὶν πλησίον νῆσος, ἡ
καλουμένη Γύαρος· ἐνταῦθα οἱ μύες διατρώγουσιν τὸν σίδηρον, 18).
Later we are informed that ‘as soon the sun starts to go down, nanny
goats turn around to face it and lie down’ (ὅταν τάχιστα ὁ ἥλιος
τραπῇ,ἀντιβλέπουσαι αὐτῷ αἱ αἶγες κατάκεινται,60). Later still it is
revealed that ‘in Phrygia there are oxen which wiggle their horns’ (ἐν
Φρυγίᾳ δὲ βοῦς εἶναι, οἳ κινοῦσι τὰ κέρατα, 75).
Compared to the usual brief entries in Antigonus’ collection,

the epigram cited above, by the author Antigonus has earlier
referred to as ‘Archelaus the Egyptian’ (Ἀρχέλαος Αἰγύπτιος,
19), is certainly a longer and more obviously artful treatment of
paradoxical themes than most other entries in this marvel-
collection.2 Read in isolation, Archelaus’ epigram appears to
represent a typically Hellenistic poetic production, a skilful trans-
formation of a bizarre scientific theory concerning spontaneous
generation into a more refined poetic form comparable with
Posidippus’ transformation of Peripatetic scientific prose into
artful epigrams in his Lithika, or Aratus’ recasting of Eudoxus
of Cnidus’ scientific astronomical prose treatise into hexameters

third-century BCE author associated with the court at Pergamon, who wrote a work entitled
Lives of Philosophers and probably also produced treatises on sculpture, art history and
diction.Musso (1976) 1–10, (1977) 15–17 and (1985) 9 argues againstAntigonus’ authorship
of the Collection of Marvellous Investigations and suggests that it is the product of later
Byzantine scholarship, but the dating of at least the core of the collection to the third century
BCE seems secure, as all of the authors cited date from either the time before Antigonus of
Carystus was active or are roughly contemporaneous with him. Dorandi (1999) xi–xxxii and
(2005) 121–4, believes that the attribution to Antigonus of Carystus is uncertain and suggests
that another unknownAntigonusmay be the author. Although it is not possible to attribute the
collection to Antigonus of Carystus with certainty, the arguments for Antigonan authorship
put forth byWilamowitz (1881) 16–26 remain compelling (cf. Schepens andDelcroix (1996)
401n.89): as a result, I refer to the author of this paradoxographical collection asAntigonus of
Carystus here, though none of my arguments depend on this attribution.

2 Archelaus the Egyptian is also known as Archelaus of Chersonesus (see e.g. Athenaeus
Deipnosophistae 409c: Ἀρχελάῳ τῷ Χερρονησίτῃ). This Chersonesus is presumably
Chersonesus Mikra, an Egyptian settlement very close to Alexandria (see e.g. Strabo
Geography 17.1.14).
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in his didactic Phaenomena.3 For the modern reader, it is perhaps
tempting to excerpt this excerpted epigram of Archelaus from its
broader context, ignoring the surrounding paradoxographical
prose and the relation of that text to the more polished lines of
verse which follow. This temptation becomes stronger if we
examine the entries which come before and after Archelaus’
epigram. The preceding prose entry clearly anticipates the
theme of spontaneous generation which the epigram explores
by presenting us with an instance of a living body expelling
another living biological form of a completely different species.
This marvel, however, is presented very differently from
Archelaus’ polished verse (Collection 88):

ἐν δὲ τῷ σώματι τῶν ἀνθρώπων γίνεσθαι οἷον ἰόνθους μικρούς· τούτους δὲ ἐάν τις
κεντήσῃ, ἐξέρχεσθαι φθεῖρας, καὶ ἐὰν ὑγράσῃ τις, νόσημα τοῦτο ἐμπίπτειν ὥσπερ
Ἀλκμᾶνι τῷ λυρικῷ καὶ Φερεκύδει τῷ Συρίῳ.

Small boils appear on men’s bodies. And if someone pricks these, lice come out.
And if someone has a moist nature, this illness befalls them, just as happened to
Alcman the lyric poet and Pherecydes of Syros.

This prose marvel ultimately derives from a longer passage in
Aristotle’s Historia animalium (556b28–557a3), which Antigonus
has here abbreviated and adapted before turning toArchelaus’much
more stylistically polished epigram on a similar theme concerning
the generation of one biological form from another. In fact, it is to
Aristotle’sHistoria animalium (557b6–8) that Antigonus turns once
again as a source for the ninetieth entry in hismarvel collection after
the citation of Archelaus’ epigram. This entry consists of a single
sentence, and once more puts the wondrous process of spontaneous
generation under the spotlight: ‘Aristotle says that an animal is born
in wax, which seems to be the smallest animal and is called akari
[i.e. a type of mite]’ (ὁ δὲ Ἀριστοτέλης [λέγειν] ἐν κηρῷ φησιν
γίνεσθαι ζῷον, ὃ δὴ δοκεῖν ἐλάχιστον εἶναι καὶ καλεῖσθαι ἀκαρί,
Collection 90).

These three consecutive marvels are typical of Antigonus’
method throughout his Collection of Marvellous Investigations.

3 On the use of verse in prose paradoxographical collections, and the effect of prosimetrum
which sometimes ensues, see Schepens and Delcroix (1996) 399 and Bartoňková (1999)
63–7.
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They encapsulate some of the issues which modern readers have
faced when presented with Antigonus’ work. Why does the para-
doxographer choose to cite and adapt these texts where and when
he does? Is there any point and purpose in his choices and his
method of ordering his material? Is there anything really wondrous
about the material he chooses to focus on at all?
These questions have proved difficult to answer. Like many

later miscellanistic texts, Antigonus’ Collection has primarily
been seen as a random assemblage of knowledge with no overrid-
ing literary purpose: a mess of texts fit only to be mined and
plundered for the occasional useful snippet of geographical or
prosopographical information, or an intriguing textual variant, or
a few precious lines of poetry. This approach has led to many
misunderstandings about the nature of these texts. These have
been compounded by the perceived failure of paradoxographical
collections to fit in with preconceived generic norms of ancient
historiography or scientific prose literature, two modes of writing
with which paradoxographical collections have been seen to share
certain similarities, in terms of both thematic focus and style.
Furthermore, the perceived difficulty of discerning any immedi-
ately explicit aesthetic principles behind the composition of these
texts has only exacerbated matters further. As the entries from
paradoxographical collections cited throughout this chapter dem-
onstrate, the reasons behind the paradoxographer’s presentation
and arrangement of material are not immediately obvious to the
reader. As a result of all of these factors, it would be an under-
statement to say that Hellenistic paradoxographical collections
have not enjoyed high critical esteem in recent centuries.
But to berate these texts for their failure to conform to supposed

standards of ancient historiography or scientific and technical trea-
tises is to miss the point entirely. The paradoxographical collection
aims first and foremost to make the reader marvel, and the very form
of these texts is inextricably tied up with this aim. In this chapter it is
precisely the nature, purpose and poetics of these paradoxographical
collections which will be re-examined, in order to demonstrate that as
texts which, as products of excerption and radical abbreviation, are
very self-consciously created out of other texts, these purely textual
thaumata ask us to wonder at the new possibilities provided by the
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world of the Hellenistic library, as much as at the oddities of the
natural world. The paradoxographer’s principles of arrangement may
seem opaque at first glance, but a closer look will reveal that there is
more to these texts than first meets the eye.
In the first section of this chapter, the range and scope of the

material included in extant paradoxographical collections will be
assessed and previous approaches to paradoxography in modern
criticism briefly outlined. In the second section, the renewed interest
in literary collections of natural thaumata in the early Hellenistic
court of the Ptolemies will be examined in relation to a concomitant
increase in the production, collation and collection of textual thau-
mata which took place in Alexandria during this same period.
Sections three and four then turn to the relationship between the
Hellenistic paradoxographical collection and its two most influential
generic antecedents, ethnography and the Peripatetic writings of
Aristotle’s followers. The chapter concludes with a brief assessment
of the relation of the paradoxographical collection to other general
trends exhibited in Hellenistic texts of other literary genres.

3.1 Collecting Thaumata: The Emergence of the
Paradoxographical Collection

Paradoxographical collections, which are essentially catalogues of
marvels presented to the reader with little contextual information
and seldom any authorial comment, begin to appear in the early
Hellenistic period. The term ‘paradoxographer’ was not used in the
Hellenistic period and is not found until the Byzantine age, where it
first appears in the work of the twelfth-century scholar John Tzetzes
(ὁ παραδοξογράφος, Chiliades 2.35.154).4 Nonetheless, the corpus
of these texts, when viewed together, reveals certain formal
rhetorical properties and features which show that we are dealing
with a well-defined mode of writing. The titles of these collections,
which often include terms such as ‘collection of marvels’

4 It was Westermann’s edition (1839) which introduced the term paradoxography to the
modern world. Cf. Wenskus (2000) 309–12 on the history of paradoxography. Giannini’s
edition (1966) similarly groups collections of marvels under the term ‘paradoxography’.
On the notion of paradoxography as a distinct literary genre in antiquity see, Pajón Leyra
(2011).
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(θαυμάτων/θαυμασίων συναγωγή), ‘collection of things contrary to
expectation’ (παραδόξων συναγωγή), ‘concerning marvels’ (περὶ
θαυμασίων) or ‘concerning things contrary to expectation’ (περὶ
παραδόξων), are preserved in ancient testimonia and suggest that
the capacity of the entries contained within to provoke wonder is the
primary focus of this mode of writing.5 In their earliest form, these
marvel-catalogues consist predominantly of strange zoological or
geological observations which are starkly juxtaposed to one
another.6 These observations are cited from the works of previous
(usually named) prose or verse authors, and are almost always
completely devoid of any explanatory context. It is this lack of
context which often renders the entries surprising and seemingly
inexplicable. The paradoxographer does not claim to have under-
taken autoptic research to confirm the truth of these thaumata, and
the evidence behind each wondrous observation reported is almost
always entirely neglected. Instead, the name of the original textual
authority inwhich the thauma has been found is often included as an
authorising gesture which implicitly guarantees the marvel’s
veracity.7

The first paradoxographical collection of which we have know-
ledge was produced by Callimachus in Alexandria: it is possible that
he invented this mode of writing. The marvels in Callimachus’
collection seem to have focused mainly on rivers and geological
oddities and were arranged geographically. This is reflected in the
collection’s title, Collection of Marvels from Every Land Arranged
According to Places (Θαυμάτων τῶν εἰς ἅπασαν τὴν γῆν κατὰ
τόπους ὄντων συναγωγή).8 We do not possess Callimachus’

5 See Schepens and Delcroix (1996) 380 on the emergence of marvel-collections with titles
along these lines in the Hellenistic period. See each author entry in PGR for testimonia of
the titles of the respective paradoxographical collections. The titles of later Roman
marvel-collections seem to have followed a similar pattern: the title of Cicero’s
Admiranda is preserved in Pliny’s HN (31.12; 31.51), and Varro’s Gallus de admirandis
in Macrobius (Sat. 3.15.8). For a detailed overview of the lexicon of the marvellous used
within paradoxographical collections, see Pajón Leyra (2011) 41–50.

6 Peculiar ethnographic thaumata are very occasionally included, though this is extremely
uncommon in the earliest collections. Themove towards the inclusion of ethnographic entries
in paradoxographical collections does, however, become more common as time goes on.

7 See Schepens andDelcroix (1996) 382–9 on the inclusion of source ‘citations’ as a means
of emphasising the credibility of the marvels reported in paradoxographical collections.

8 This title is listed in the Suda s.v. Καλλίμαχος; see also the mention of Callimachus’
collection of marvels (ἐκλογὴν τῶν παραδόξων) at Antigonus Collection 129. On
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marvel-collection in its entirety, but a sizable chunk of it is excerpted
and used in Antigonus’ Collection of Marvellous Investigations
(entries 129–73).9 Antigonus introduces the Callimachean material
in entry 129 of his own collection as follows:

129. πεποίηται δέ τινα καὶ ὁ
Κυρηναῖος Καλλίμαχος ἐκλογὴν
τῶν παραδόξων, ἧς
ἀναγράφομεν ὅσα ποτὲ ἡμῖν
ἐφαίνετο εἶναι ἀκοῆς ἄξια. φησὶν
Εὔδοξον ἱστορεῖν, ὅτι ἐν τῇ κατὰ
Ἱερὸν ὄρος θαλάττῃ τῆς Θρᾴκης
ἐπιπολάζει κατά τινας χρόνους
ἄσφαλτος. ἡ δὲ κατὰ Χελιδονίας
ὅτι ἐπὶ πολὺν τόπον ἔχει
γλυκείας πηγάς.

And Callimachus the Cyrenaean
has also made a collection of
marvels, from which I have
recorded all which were seeming
to me to be worthy of hearing. He
[Callimachus] says that Eudoxus
reports that bitumen comes to the
surface at certain times in the sea
in the region of the Sacred
Mountain in Thrace. But the sea
below the Chelidoniai [Islands]
has sweet-tasting springs over a
large space.

The following entries (164–6) are typical of the Callimachean
geographical and geological marvels which Antigonus goes on
to transmit at greater length:

164. ἐν δὲ Λυγκήσταις Θεόπομπον
φάσκειν τι εἶναι ὕδωρ ὀξύ·
τοὺς δὲ ἐκ τούτου πίνοντας
ὥσπερ ἀπὸ τῶν οἴνων
ἀλλοιοῦσθαι. καὶ τοῦθ’ ὑπὸ
πλειόνων μαρτυρεῖται.

He [i.e. Callimachus] says that
Theopompus says that there is a
type of bitter water among the
Lyncestae. And those drinking from
it become confused in their minds,
just as they do from wine. And this
is attested by several people.

165. τὸ δ’ ἐκ τῆς πέτρας Ἀρμενίων
ἐκπίπτον Κτησίαν ἱστορεῖν,
ὅτι συμβάλλει ἰχθῦς μέλανας,
ὧν τὸν ἀπογευσάμενον
τελευτᾶν.

He [i.e Callimachus] says that
Ctesias reports that the water
flowing out from the rock in
Armenia spits out black fish
which kill whoever tastes
them.

Callimachus’ prose work and the strong interest in both paradoxography and aetiology
which it exhibits, see Krevans (2004) 173–6 and (2011) 124–6.

9 For the remaining fragments and testimonia of Callimachus’ paradoxographical collec-
tion, see frs. 407–11 Pf. and PGR 15–19.
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166. περὶ δὲ πυρὸς Κτησίαν φησὶν
ἱστορεῖν, ὅτι περὶ τὴν τῶν
Φασηλιτῶν χώραν ἐπὶ τοῦ
τῆς Χιμαίρας ὄρους ἔστιν τὸ
καλούμενον ἀθάνατον πῦρ·
τοῦτο δέ, ἐὰν μέν τις ὕδωρ
ἐμβάλῃ, καίεσθαι βελτίον, ἐὰν
δὲ φορυτὸν ἐπιβαλὼν πήξῃ
τις, σβέννυσθαι.

And concerning fire he [i.e.
Callimachus] says that Ctesias
reports that there is a so-called
‘immortal fire’ near the land
of the Phaselitai on Mount
Chimaera. And this fire, if
someone casts water on it, burns
more intensely, but if someone
throws flammable
material straight into it, is
extinguished.

This strong interest in marvels involving water, fires and similar
geological phenomena seems to have been a staple of the genre
from Callimachus onwards, and is found in most of the other
extant collections.10

Other paradoxographical collections dating from the Hellenistic
period include On Marvellous Things Heard (Περὶ θαυμασίων
ἀκουσμάτων), attributed to Aristotle in antiquity and transmitted
to us within the Corpus Aristotelicum, but now almost universally
attributed to an unknown writer of the Peripatetic school.11 A
collection entitled Marvellous Investigations (Ἱστορίαι θαυμάσιαι)
by an author known as Apollonius Paradoxographus, dated to the
second century BCE, also mostly consists of accounts of geograph-
ical and zoological marvels of the natural world.12 There is some
evidence that local historians of the third century BCE specialised in
paradoxographical collections focusing on local marvels. The
Lesbian Myrsilus of Methymna was said to have produced a work
entitled Investigations into Things Contrary to Expectation
(Ἱστορικὰ παράδοξα), while Nymphodorus supposedly composed

10 For good overviews of the contents of the extant paradoxographical collections, see
Ziegler (1949) 1137–66, Wenskus (2000) 309–12, Giannini (1963) and (1964),
Schepens and Delcroix (1996), Hansen (1996) 2–16 and Pajón Leyra (2011).

11 The pseudo-Aristotelian On Marvellous Things Heard consists of a ‘core’ of third-
century BCE Peripatetic material which was expanded over time. On the place of theOn
Marvellous Things Heard within the third-century BCE paradoxographical tradition,
see Flashar (1972) 50–5 and Vanotti (2007) 46–53.

12 On Apollonius Paradoxographus, see also Pajón Leyra (2014) 304–5, which notes that
there is an as yet unpublished Oxyrhynchus papyrus dating from the second century CE
which preserves his Marvellous Investigations 49.1.1–6.
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a geographically-circumscribed collection called Concerning the
Marvels of Sicily (Περὶ τῶν ἐν Σικελίᾳ θαυμαζομένων). Forms of
verse paradoxography also developed: as well as the aforemen-
tioned epigrams of Archelaus the Egyptian, whose work I will
return to in more detail in the next section, we possess paradoxo-
graphical epigrams by Philostephanus of Cyrene, a pupil of
Callimachus who seems to have built on his teacher’s paradoxo-
graphical interests in a work entitled On Marvellous Rivers (Περὶ
παραδόξων ποταμῶν).
As we move into the second century BCE the production of

marvel-collections continues unabated. Athenaeus claims that
Polemon of Ilium, a prominent periegetic writer, wrote an On
Marvels (Περὶ θαυμασίων), while the historian and geographer
Agatharchides of Cnidus is said to have produced a Collection
of Marvellous Winds (Συναγωγὴ θαυμασίων ἀνέμων).13 There
are also three extant anonymous Greek paradoxographical col-
lections from the Roman period. The Paradoxographus
Florentinus concentrates entirely on marvels connected with
water, while the Paradoxographus Vaticanus (second century
CE) and Paradoxographus Palatinus (third century CE) exhibit
the customary mixture of natural marvels.14 Another collection
from the second century CE survives: the On Marvels (Περὶ
θαυμασίων) by Phlegon of Tralleis, a Greek freedman of the
emperor Hadrian. In terms of focus, this collection differs from
its antecedents, mostly concentrating on bizarre transform-
ations and prodigies relating to human rather than animal
bodies.15 This shift towards material which focuses on marvels
relating to the human rather than the animal realm is also seen in
a fragmentary Oxyrhynchus papyrus (P. Oxy. II 218), which
dates to the third century CE. It seems to preserve the remains of
a paradoxographical collection by an unknown author with

13 On Polemon’s interest in marvels, see Angelucci (2014) 9–25.
14 For an overview, translation and commentary of the Paradoxographus Vaticanus, see

Stern (2008) 437–66.
15 On the unusual focus of Phlegon’s collection, see Hansen (1996) 11; on Phlegon’s

sources, see Shannon-Henderson (2020) 159–78.
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descriptions of strange customs and other ethnographic
details.16

Modern critical assessments concerning the reasons for the
emergence of paradoxographical collections in the third century
BCE have tended to focus on three essential causes: decadence,
decay and distraction.17 The assumption that paradoxographical
collections aim at a serious historiographical or scientific purpose
which they manifestly fail to fulfil is the cause of much of the
critical disappointment which this material has attracted. This
disappointment is summed up by Schmid-Stählin’s evaluation of
paradoxography as ‘ein Parasitengewächs am Baum der histor-
ischen und naturwissenschaftlichen Literatur’ (a parasitical
growth on the tree of historical and scientific literature) – a peculi-
arly botanical image which would no doubt have appealed to the
natural scientific interests of the paradoxographers themselves.18

The consensus remains that the paradoxographical collection ‘is to
be regarded as a perverted, or misdirected product of Aristotelean
research’.19 Fraser’s monumental study of Alexandria under the
Ptolemies goes further in explaining the apparent degeneration of
a once ‘pure’ (i.e. properly Greek) Aristotelian scientific spirit, by
linking the alleged new interest in this material to a supposed
native Egyptian (i.e. eastern and decadent) love of marvellous
stories.20 In addition to the irresistible lurch into the realm of the
marvellous which the Egyptian land and people supposedly
caused, Fraser proposes that Greeks in Alexandria were inevitably
led towards an interest in paradoxography, and a concomitant and

16 P. Oxy. II 218 was originally published in Grenfell and Hunt (1899) 35–9; for a new
edition of and commentary on this papyrus, see now Pajón Leyra (2014) 304–30.

17 For the rhetoric of ‘decay’ and ‘decadence’ which surrounds paradoxographical
collections, see e.g. Giannini (1963) 248 on paradoxography as a degenerate and late
development of original interest in the unknown. Cf. Wenskus (2000) 309–12: ‘19th-
and 20th-cent. philologists regard the interest in mirabilia mostly as a phenomenon of
decadence’, and Schepens and Delcroix (1996) 378: ‘time and again, paradoxography is
depicted as a symptom of decay, as a degeneration of the original, healthy spirit of
curiosity and inquiry that was the hallmark of Ionian culture from Homer onwards to
Herodotos’.

18 Schmid–Stählin (1920–4) 237, cited at Schepens and Delcroix (1996) 378.
19 Fraser (1972a) 774. On the relationship between Aristotelian research and paradoxo-

graphy, see Giannini (1963) 261–2, Romm (1992) 92, Stramaglia (2006) 303, Stern
(2008) 442, Vanotti (2007) 25–6 and Pajón Leyra (2011) 241–63.

20 On the supposed prominence of marvels in Egyptian stories, see Fraser (1972a)
675, 685.
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unavoidable intellectual decline, through the presence of too much
written material in the Alexandrian library: on this model, the
presence of too many books in Egypt was catastrophic for the
scientific and historiographical abilities of the ethnic Greeks, as it
‘distracted their minds from speculation and historical reflection
and turned them towards the collection and explanation of obscure
events and phenomena’.21 The groundless charge that the collec-
tion of thaumata represented an inexorable intellectual decline or
deviation from reason prompted by contact with the Other, or a
comforting escape from serious engagement with the increasing
cultural complexities of the real world, is also present in more
recent examinations of paradoxographical collections.22 These
assumptions about the supposed lack of intellectual interest or
value in this material have also led to the allegation that these
collections must have been aimed at a popular audience, which is
also supposedly an automatically credulous audience.23

These views, however, do not take sufficient account of the
status and meaning of wonder within the Greek literary, philo-
sophical and scientific traditions by the time that the first
Hellenistic marvel-collections began to appear. In short, they do
not take sufficient account of thauma itself: it is only by thinking
about the place of wonder within Greek culture that the point and
purpose of these texts becomes clearer. In the following three
sections the reasons for the strong focus on specific types of
thaumata in these texts and the complicated relationships between
paradoxography and related contemporary literary discourses will
be examined.

3.2 Taming Zoological Thaumata: Archelaus the Egyptian’s
Peculiar Forms and the Ptolemaic Court

Over the course of the early third century BCE, the production of
textual collections of marvels took off apace in line with an
increasing general emphasis on the processes of ordering know-
ledge which took shape together with the development of great

21 Fraser (1972a) 551.
22 See Gabba (1981) 53 on the ‘escapist’ nature of paradoxography.
23 See Giannini (1963) 248, Gabba (1981) 53, Jacob (1983) 122 and Hansen (1996) 9.
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libraries in various centres of power and learning.24 The
zoological and geological focus of most extant paradoxographical
collections is significant when the wider ideological import of the
taming and collection of actual natural thaumata under the rule of
the early Hellenistic monarchs is considered. The textual collation
of geological and zoological thaumata in Hellenistic paradoxo-
graphical collections represents a sort of symbolic control over the
earth’s most wondrous natural resources. Ptolemaic interest in
natural thaumata certainly seems to have extended to the zoo-
logical as well as the geological realm.Many sources attest that the
acquisition and subsequent display of exotic animals was a par-
ticular fascination of Ptolemy II Philadelphus.25 According to the
second-century BCE historian Agatharchides of Cnidus (see fr. 1
Burstein), whose On the Erythraean Sea focuses on Ptolemaic
exploration of areas around the Red Sea, Philadelphus was the first
Ptolemy to pursue elephant hunting and similar exotic zoological
endeavours with the aim of bringing together in one location
animals which nature had separated – in other words,
Philadephus was a collector of zoological thaumata.
The most famous report of Philadelphus’ zoological obsessions

is found in a lengthy account in Diodorus Siculus, probably
derived from Agatharchides’ work. Diodorus describes the
king’s love of hunting, collecting and displaying unusual animals
in Alexandria (3.36–7), and claims that Ptolemy not only delighted
in hunting and capturing elephants for the very practical purpose
of waging war but even valued the acquisition of unknown beasts
for the sake of widening the knowledge of ‘unseen and unusually
formed’ (ἀθεωρήτους καὶ παραδόξους φύσεις) creatures among his
fellow Greeks.26 A group of opportunistic hunters soon realised

24 For recent appraisals of the relationship between the acquisition and collection of texts
and imperial political and cultural power in ancient Greece and Rome, see e.g. Jacob
(2013a) 57–81, Woolf (2013) 6–9, Johnstone (2014) 347–93. Cf. König and Whitmarsh
(2007) 8–10 on the Hellenistic antecedents for the textualisation and ordering of
knowledge in the Roman Imperial period. On the library of Alexandria and Ptolemaic
power, see e.g. Erskine (1995) 38–48 and Gutzwiller (2007) 19–23.

25 See Hubbell (1935) 68–7, Rice (1983) 86–7 and Burstein (1989) 4–10 on Ptolemy
Philadelphus’ particular interest in collecting unusual and exotic zoological specimens.

26 Cf. also Diod. Sic. 3.18.4 and Strabo Geography 16.4.5–7 and 17.1.5 on Ptolemaic
elephant hunting. See Casson (1993) 247–60 on Ptolemy II’s particular interest in the
acquisition of elephants; see also Scullard (1974) 120–45 and Alonso Troncoso (2013)
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that great rewards were at stake for capturing rare animals, and
embarked on the dangerous, and eventually successful, pursuit of a
gigantic, ‘thirty cubit long snake’ (ἕνα τῶν ὄφεων τριάκοντα
πηχῶν).27 The animal was captured and tamed, Ptolemy was
mightily pleased, and the snake was immediately put on display,
where it soon became the ‘greatest and most incredible sight for
the tourists who enter his kingdom’ (τοῖς εἰς τὴν βασιλείαν
παραβάλλουσι ξένοις μέγιστον παρεχόμενον καὶ παραδοξότατον
θέαμα). According to the account of Hellenistic writer
Callixeinus of Rhodes (c. second century BCE), which is pre-
served in excerpted form in Athenaeus’ Deipnosophistae (197c–
203b), astonishing and unusual animals from far-off lands subject
to Ptolemaic influence were among the impressive creatures dis-
played by Philadephus in the 270s BCE during his famous
Dionysian procession through Alexandria, including ‘one hundred
and thirty Ethiopian sheep, three hundred sheep from Arabia and
twenty from Euboia, twenty six Indian and eight Ethiopian cows,
one white bear, fourteen leopards, sixteen panthers, four caracals,
three panther cubs, one giraffe and one Ethiopian rhinoceros’
(πρόβατα Αἰθιοπικὰ ἑκατὸν τριάκοντα, Ἀράβια τριακόσια,
Εὐβοικὰ εἴκοσι, ὁλόλευκοι βόες ᾽Ινδικοὶ εἴκοσι ἕξ, Αἰθιοπικοὶ ὀκτώ,
ἄρκτος λευκὴ μεγάλη μία, παρδάλεις ιδ´, πάνθηροι ις´, λυγκία δ´,
ἄρκηλοι γ´, καμηλοπάρδαλις μία, ῥινόκερως Αἰθιοπικὸς α´,
201b–c).28

It is now worth returning to the entry from Antigonus’
Collection of Marvellous Investigations cited at the beginning of
this chapter – Archelaus the Egyptian’s epigram about the spon-
taneous generation of vipers from rotting human spinal marrow –

254–70 on the significance of the possession of elephants in the self-fashioning of
Ptolemaic kingship in the Hellenistic period.

27 Cf. Ael. NA 16.39, where the story of two huge Ethiopian snakes brought to Alexandria
for Ptolemy Philadelphus is recounted; three large snakes were also presented to his
successor Ptolemy Euergetes. There is also evidence preserved in the Zenon archive that
the presentation of unusual animals to Ptolemy could play a useful political role in this
period: see P. Cair. Zen. I 59075, a letter dated to 257 BCE which describes the
presentation to Ptolemy of several rare wild animals and crossbreeds by a local ruler
(see Edgar (1925) for the text and Hauben (1984–6) 89–93 for discussion of how the
animals presented in this letter relate to Ptolemy’s zoological interests).

28 On the significance of this part of Ptolemy’s procession and its use of Dionysus’
triumphal return from India as an opportunity to display exotic animals, see Rice
(1983) 82–99.
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with the wider ideological import of the taming and collection of
actual natural thaumata under the rule of the early Ptolemies in
mind. Two fragments of similar epigrams belonging to Archelaus
are cited earlier in the Collection, along with a contextual note
from Antigonus which reveals that the Egyptian epigrammatist
was probably attached to the Alexandrian court of either Ptolemy
II Philadelphus (309–246 BCE) or Ptolemy III Euergetes (c. 284–
222).29 Archelaus’ court context becomes clear when Antigonus
introduces his poems by explicitly stating that the main purpose of
the poet’s production of epigrammatic thaumata was to elucidate
paradoxical zoological matters for the reigning Ptolemy
(Collection 19):

καί τις Ἀρχέλαος Αἰγύπτιος τῶν ἐν ἐπιγράμμασιν ἐξηγουμένων τὰ
παράδοξα τῷ Πτολεμαίῳ περὶ μὲν τῶν σκορπίων οὕτως εἴρηκεν·

εἰς ὑμᾶς κροκόδειλον ἀποφθίμενον διαλύει,
σκορπίοι, ἡ πάντα ζῳοθετοῦσα φύσις.

περὶ δὲ τῶν σφηκῶν·

ἐκ νέκυος ταύτην ἵππου γράψασθε γενέθλην,
σφῆκας· ἴδ’ ἐξ οἵων οἷα τίθησι φύσις.

And a certain Archelaus the Egyptian, the one who explained astonishing matters
to Ptolemy with his epigrams, spoke in this way concerning scorpions:

Into you Nature dissolves a putrefied crocodile,

O scorpions, Nature who makes everything alive.

And like this concerning wasps:

Make a note of this birth from the corpse of a horse: wasps!

Look! What Nature makes from such material!

The epigram about the spontaneous generation of snakes with
which this chapter began, along with these poetic fragments
about the generation of scorpions from dead crocodiles and
wasps from dead horses, are most likely derived from an epigram

29 At FGE 21 Page suggests that Archelaus’ patron was either Ptolemy II or III; Berrey
(2017) 61 thinks Ptolemy III is most probable, as does Fraser (1972a) 779; Voutiras
(2000) 388–9, however, suggests that Ptolemy IV Philopator may have been the
monarch in question.
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collection by Archelaus entitled Peculiar Forms (Ἰδιοφυῆ), of
which we have other testimonia and fragments relating similar
sorts of zoological marvels.30 In fact, a few other marvels
described in these surviving fragments also focus specifically on
examples of wondrous spontaneous generation, just as those in
Antigonus’ paradoxographical collection do.31

The fragments of Archelaus’ epigrams preserved in
Antigonus’ Collection thus provide us with a tantalising win-
dow onto what seems to have been a flourishing tradition of
Ptolemaic verse paradoxography. These epigrams for Ptolemy
reflect the wider ideological import of the acquiring and taming
of actual natural thaumata in third-century BCE Alexandria.
The presentation of such poems to the king himself (whichever
Ptolemy he may have been) seems even more apt in such a
context. In fact, Archelaus’ verse paradoxography can be seen
as a symbolic textual manifestation of a broader desire for the

30 See FGE 20–4 and SH 125–9 for the longer extant epigrams; cf. PGR 24–8 for a
comprehensive overview of all the remaining fragments. On the evidence for
Archelaus’ life and poetry, see FGE 20–4, Fraser (1972a) 778–9 and Berrey (2017)
61–2. The title Peculiar Forms, the work which Archelaus seems to have been best
known for, is specified at Athenaeus Deipnosophistae 409c, Diog. Laert. 2.17 and Σ ad.
Nic. Ther. 823. On the basis of the title Fraser (1972a) 778 asserts that the Peculiar
Forms ‘was probably in prose’, but this was before the discovery of the Posidippus
Milan Papyrus, when the use of such ‘technical’ titles in connection with epigrams was
thought to be almost impossible. Berrey (2017) 61 also states that Archelaus produced
prose works, but there is no proof of this: all of the extant fragments of Archelaus’work
are in verse. In addition to the explicit mention of epigrams in connection with
Archelaus at Antigonus Collection 19, we are also told by Varro (Rust. 3.16.4) that
Archelaus wrote ‘in epigrams’ (Archelaus in epigrammate ait . . .). It is possible that
more than one collection of poems with this title was produced under the early
Ptolemies. In fact, a Ptolemaic king may himself have written a poetic work entitled
Peculiar Forms, though the evidence for this is debated: see FGE 84–5, SH 712, Maass
(1892) 79, Fraser (1972a) 592 (alongside Fraser (1972b) 841 n. 305), (1972a) 780 and
(1972b) 1090, Martin (1974) 10, Voutiras (2000) 392–3 and Berrey (2017) 31, 62.

31 See also Varro, Rust. 3.16.4 for other verses from Archelaus on the generation of bees
from dead cows, wasps from dead horses and bees from dead calves. Other zoological
thaumata which later ancient writers claim Archelaus wrote about include: moray eels,
which have teeth similar to vipers and come up onto the land to mate with them (see Σ
ad. Nic. Ther. 823); a ‘katablepas’ (lit. ‘downward-looking’ animal), which seems to
have been a bull/antelope-like creature capable of turning living beings into stone like a
Gorgon (see Athenaeus Deipnosophistae 409c and cf. 221b; cf. also Plin. HN 8.77 and
Ael.NH 7.5); a basilisk snake (see Ael.NH 2.7); female partridges which conceive when
they hear the voices of male partridges (see Varro, Rust. 3.2.4); goats which breathe
through the ears instead of through the nostrils (see Varro, Rust. 2.3.5); and hares whose
age can be determined from the number of their orifices (see Varro, Rust. 3.12.4–5 and
Plin. HN 8.218).
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possession, subjection and classification of natural thaumata in
the Ptolemaic period.32 Although the strange biological pro-
cesses which form the content of Archelaus’ epigrams may
seem uncontrollable and unruly, the epigrammatist’s smooth
and sophisticated poetic handling of these natural wonders is
anything but disorderly. In fact, the epigram form, with its
relative tautness of expression and general insistence on con-
trolled and pointed diction, provides an ideal medium in which
to articulate this symbolic taming of natural wonders. But the
ability to arouse thauma is not confined to verse alone. As we
shall see, the clipped form of the prose entries in paradoxogra-
phical collections has many similarities to the epigram form in
terms of the creation of wonder through the curtailment of
wider contextual framing, and both the prose and verse
resources of the Hellenistic library were utilised to yield new
thaumata as writers worked to reorganise and re-form know-
ledge itself in an effort to create impressive new bodies of
purely textual marvels.33

But before turning to consider the way in which this reorgan-
isation of knowledge was accomplished at the level of the
individual paradoxographical collection, the emergence of
these texts in this period must be examined in relation to two
of their most influential generic antecedents: the treatment of
the marvels of nature in the ethnographic writing of the past,
and then the place of thauma and thaumata within the philo-
sophical and scientific framework created by Aristotle and his
Peripatetic followers.

32 Cf. Schepens and Delcroix (1996) 406, who suggest that the activities of paradoxo-
graphers can be seen as a ‘literary counterpart to the activities of explorers and
hunters’. See also Bing (2005) 135 on Posidippus’ Lithika as an expression of
Ptolemaic interest in expanding cultural and scientific knowledge in conjunction
with their desire for territorial expansion and control over material wealth and, more
generally, Romm (1992) 84 on Greek travel narratives and ethnographic accounts of
eastern lands written in the wake of Alexander’s conquest as texts ‘with imperial
ambitions of their own, paralleling at a cognitive level the sallies of the great
generals of the age’. Cf. Woolf (2011) 80–8 on the connection between wonder
and Roman imperialism in Latin ethnographic writing.

33 On the paradoxographers’ dependence on the world of the library, see Schepens and
Delcroix (1996) 388–9.
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3.3 Thaumata and the Ethnographic Tradition: Herodotus
and the Edges of the Earth

As noted earlier, modern scholars have often berated the writers of
paradoxographical collections for their lack of adherence to a
proper sense of historiographical or scientific purpose. But to
expect that a paradoxographer was attempting to produce histori-
ography or Aristotelian science in the first place is to misunder-
stand the fact that this type of text has its own unique aesthetic and
form. This is not, however, to say that traditions of Greek histor-
ical and scientific writing did not play influential parts in the
paradoxographer’s conception of his own art. In this respect the
work of Herodotus in particular looms large in the background.
The first half of the Histories shows the expectation that ethno-
graphic discussions should include mention of any particular
thaumata (or rather thоmata, in the Ionian dialect of Herodotus’
work).34 Like the marvels of the epic tradition, actual physical
entities which are designated as Herodotean thоmata are often
visually impressive objects of astonishing magnitude or beauty.35

But it is not visual objects alone which constitute Herodotean
thоmata: unusual customs and traditions discovered in the course
of the historian’s inquiry are equally likely to be held up as marvels
which simultaneously foster curiosity about other cultures while
testing the boundaries of belief and credulity.36 Paradoxographical
collections, which put forth a series of thaumata culled from the
works of other authorities, similarly present the reader with reports
which invite questions about the believability of previous tradi-
tions, although, unlike Herodotus’ Histories, there is little evi-
dence of the paradoxographer’s own weighing-up of the evidence
for each report, as every marvel is presented as an indisputable
fact. As already noted, the focus of Hellenistic marvel-collections
also remains firmly fixed on the thaumata of nature rather than

34 See Jacoby (1913) 331–2, Hartog (1988) 230–1, Hunzinger (1995) 48 n. 6 and Munson
(2001) 234–42 on the inclusion of a region’s thaumata as a conventional element of
ethnographic descriptions.

35 On the strongly (though not exclusively) visual emphasis of Herodotean wonder, see
Hartog (1988) 230–7, Hunzinger (1995) 50–1 and Priestley (2014) 58.

36 Wonder and inquiry are strongly linked in the Histories: see Munson (2001) 233–4, 259
and Priestley (2014) 70.
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those of human culture, whereas Herodotus does not make such
firm distinctions.37 However, in terms of the form in which
accounts of thaumata relating to distant lands and peoples are
narrated in the Histories there are some very significant similar-
ities to the way thaumata are presented in later paradoxographical
collections.
For example, it has been noted that Herodotean thоmata tend to

provide a temporary excursion from the primary narrative of
historical events in the Histories, and that multiple marvels often
cluster together within the first four books of Herodotus’ work.38

Rather than offering up one marvel about distant lands at a time,
Herodotus presents us with multiple descriptions of increasingly
bizarre thоmata in a dense, almost catalogic form which perhaps
reflects the supposed abundance of such strange and wondrous
phenomena in exotic locations.39 This tendency is nowhere more
apparent than in Herodotus’ discussion of the inhabited lands at
the edges of the earth (the eschatiai), in which the creation of a
more extreme sense of wonder in the reader is emphasised as the
narrative moves further and further out into descriptions of the
world’s extremities.40

It is in book 3 of the Histories that we are introduced to a
prolonged discussion of the inherently wondrous nature of the
world’s most extreme peripheries. Herodotus begins his descrip-
tion with the basic contention that ‘the furthest edges of the known
world possess the finest goods’ (αἱ δ’ ἐσχατιαί κως τῆς οἰκεομένης
τὰ κάλλιστα ἔλαχον, 3.106) simply by dint of being located near
the edges of the earth. It is thus clear from the start that the
geographical extremes of the known world are to be linked with

37 See Clarke (2018) 136–52 on natural and man-made marvels in Herodotus.
38 On the connection between Herodotean thоma and narrative excursuses in theHistories,

see Hartog (1988) 234, Gould (1989) 58 and Hunzinger (1995) 62–3.
39 See Romm (1992) 91–3 on the tendency in the ethnographic tradition towards the

creation of a catalogic effect in descriptions of marvels at the earth’s edges, and the
effect this has on Herodotus’ presentation of thomata in the Histories.

40 See Karttunen (2002) 457–74 on the connection between thоmata and the earth’s edges
in theHistories; cf. also Rood (2006) 297–8 and Clarke (2018) 146–9. On the increasing
prevalence of encounters with the marvellous the further one travels towards the
peripheries, away from the Greek ‘centre’ of the world, see Redfield (1985) 110 and
Gould (1989) 94. Cf. also Hartog (1988) 232–3, Hunzinger (1995) 62 n. 60 and Priestley
(2014) 58 on the increasing ‘escalation’ of wonder in the Histories’ narrative of the
eschatiai.
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extremities of description and content. Herodotus then becomes
more specific and first mentions ‘the region near the eastern edge
of the knownworld, India’ (τοῦτο μὲν γὰρ πρὸς τὴν ἠῶ ἐσχάτη τῶν
οἰκεομένων ἡ Ἰνδική ἐστι, 3.106). He has already described this land
of strange geological and zoological thоmata in detail in the
immediately preceding sections (3.98–105). For example, earlier
in that description we were treated to the fabulous report of the
extraction of gold in India involving ‘ants smaller than dogs and
bigger than foxes’ (μύρμηκες μεγάθεα ἔχοντες κυνῶν μὲν ἐλάσσω,
ἀλωπέκων δὲ μέζω, 3.102). The reader has thus already been
primed by the earlier descriptions of marvels for the parallel and
comparably wondrous collection of fine objects said to be found in
the land Herodotus turns to next, ‘the region near the southern
edge of the regions of the known world, Arabia’ (πρὸς δ’ αὖ
μεσαμβρίης ἐσχάτη Ἀραβίη τῶν οἰκεομένων χωρέων ἐστί, 3.107).
In the dense description of the marvels of Arabia which follows,

Herodotus adopts a mode of description which later paradoxogra-
phical collections come to echo: a compact list of increasingly
marvellous objects and customs is quickly built up to reinforce the
impression that this distant land is teeming with thоmata as yet
unfamiliar to the Greek world.41 Herodotus first lays out Arabia’s
special claim to possession of the most beautiful and wondrous
objects by beginning with a description of the region’s abundance
in rare spices, noting that ‘out of all lands this one alone produces
frankincense, myrrh, cassia, cinnamon and gum mastic’ (ἐν δὲ
ταύτῃ λιβανωτός τέ ἐστι μούνῃ χωρέων πασέων φυόμενος καὶ
σμύρνη καὶ κασίη καὶ κινάμωμον καὶ λήδανον, 3.107). He then
goes on to treat the collection of each of these spices in turn,
with the exception of myrrh, which he claims is the only one that
is easy to obtain. It becomes apparent that rather than simply
listing successive fabulous stories of the collection of each spice,
Herodotus is linking the transitions between each section of his
excursus in a skilful and purposeful way, connecting further

41 Cf. Romm (1992) 84–93 on the similar emphasis placed on abundance and diversity in
Greek descriptions of the thaumata of India: this emphasis on the abundance of the
biological forms found in such places increases the sense that the lands at the edges of
the earth are unruly and disorganised and therefore in need of ‘conquering’ by the
Greeks in order to tame their strangeness.
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relevant discussion of the wondrous nature of Arabia’s zoology to
his wider description of spice collection in order to present a
forceful image of this region’s abundance in every sort of marvel
belonging to the natural world. The effect of these complex tran-
sitions is crucial in creating the escalating sense of wonder which
binds the description of Arabia to the historian’s wider argument
about the earth’s extremities.42

This becomes clearer when we examine each method of spice
collection. The first spice to be gathered is frankincense (3.107).
The action begins when storax, a fragrant tree resin, is burnt to
ward off the ‘winged snakes, small in size and multicoloured in
form’ (ὄφιες ὑπόπτεροι, σμικροὶ τὰ μεγάθεα, ποικίλοι τὰ εἴδεα,
3.107) which guard the frankincense: this then allows the spice
to be collected safely. In passing, Herodotus notes that these
winged snakes are ‘the ones which attack Egypt’ (οὗτοι οἵ περ
ἐπ’ Αἴγυπτον ἐπιστρατεύονται, 3.107) on a seasonal basis. This
links back to an earlier moment in the Histories’ Egyptian logos
(2.75), where Herodotus makes a controversial autoptic claim
concerning these same Arabian snakes:

ἔστι δὲ χῶρος τῆςἈραβίης κατὰ Βουτοῦν πόλιν μάλιστά κῃ κείμενος, καὶ ἐς τοῦτο τὸ
χωρίον ἦλθον πυνθανόμενος περὶ τῶν πτερωτῶν ὀφίων· ἀπικόμενος δὲ εἶδον ὀστέα
ὀφίων καὶ ἀκάνθας πλήθεϊ μὲν ἀδύνατα ἀπηγήσασθαι, σωροὶ δὲ ἦσαν ἀκανθέων καὶ
μεγάλοι καὶ ὑποδεέστεροι καὶ ἐλάσσονες ἔτι τούτων, πολλοὶ δὲ ἦσαν οὗτοι. ἔστι δὲ
ὁ χῶρος οὗτος, ἐν τῷ αἱ ἄκανθαι κατακεχύαται, τοιόσδε τις, ἐσβολὴ ἐξ ὀρέων
στεινῶν ἐς πεδίον μέγα, τὸ δὲ πεδίον τοῦτο συνάπτει τῷ Αἰγυπτίῳ πεδίῳ. λόγος
δὲ ἐστὶ ἅμα τῷ ἔαρι πτερωτοὺς ὄφις ἐκ τῆς Ἀραβίης πέτεσθαι ἐπ᾿ Αἰγύπτου, τὰς δὲ
ἴβις τὰς ὄρνιθας ἀπαντώσας ἐς τὴν ἐσβολὴν ταύτης τῆς χώρης οὐ παριέναι τοὺς ὄφις
ἀλλὰ κατακτείνειν.

There is a place in Arabia very near the city of Buto, and I went to this region to
learn about the winged snakes. When I arrived there I saw a huge number of
bones and backbones of snakes, impossible to describe in full: there were heaps
of backbones, some large, some smaller, and some smaller still: and these were
very many. And this place where the backbones lie, is something like this: a pass
out of the narrows of the mountains into a broad plain, and this plain joins with
the plain of Egypt. It is said that at the start of spring winged snakes fly from
Arabia towards Egypt, but the ibis birds meet them in the mountain pass and not
only do they prevent the entry of the winged snakes, they kill them.

42 See Pelling (2000a) 172 on the ‘host of careful transitions’ in book 2 of the Histories:
Herodotus makes use of a similar method here.
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The second mention in book 3 of these marvellous flying snakes
thus adds to the sense that we are moving towards an increasingly
wondrous sphere, as the narrative moves geographically to the
southernmost limit of the world. If – Herodotus almost seems to
say to us – the mere remains of these dead winged Arabian snakes
caused me to stop and wonder in Egypt, that ‘land more full of
marvels than any other’ (πλεῖστα θωμάσια ἔχει ἢ ἡ ἄλλη πᾶσα
χώρη, 2.35), then how much more marvellous is Arabia, home to
trees full of live winged snakes? Arabia here becomes the producer
and point of origin of one of Egypt’s most bizarre zoological
wonders, and the overall point is clear: the further out from the
Hellenic centre of the world one travels, the more marvellous the
natural phenomena one witnesses or hears about are likely to be.
The tendency of thoma to provide opportunities for continued,

rolling excursuses is also manifested in Herodotus’ mention of
these creatures within his broader description of Arabia’s rare and
wondrous spices, for the reappearance of the winged snakes now
provides him with the opportunity to transition smoothly into an
impressive display of Ionian scientific thinking as the historian
suddenly embarks upon a complex discussion of several important
principles underpinning the broader biological balance of relative
numbers of predators and prey in the animal world. In relation to
the winged snakes in particular he tells us that, according to the
Arabians, such is the ferociousness and mobility of these creatures
that, if nature failed to intervene and instead left their reproduction
unchecked, ‘the entire land would be filled up with these snakes’
(ὡς πᾶσα ἂν γῆ ἐπίμπλατο τῶν ὀφίων τούτων, 3.108), inevitably
leading to the presence of too many of the fearsome predators in
the world as a whole. But as it is the proportion of predators and
prey remains balanced because of the fact that the female winged
snake kills the male during mating and is in turn then killed when
‘her young, exacting vengeance for their father, gnaw through
their mother while still in her stomach’ (τῷ γονέϊ τιμωρέοντα ἔτι
ἐν τῇ γαστρὶ ἐόντα τὰ τέκνα διεσθίει τὴν μητέρα, 3.109).43 The

43 On this passage, see Thomas (2000) 139–50. On account of the zoological focus of
Herodotus’ discussion at 3.108–9 his reports of two further wondrous examples of
unusual and violent animal parturition in this passage – the first involving the reproduc-
tion of vipers, the second about lionesses and the birth of lion cubs – are among the very
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theoretical and scientific nature of this discussion about the repro-
ductive peculiarities of winged snakes and other, more conven-
tional predators only serves to make the zoology of Arabia seem
both simultaneously familiar and strange, as well as giving an
impression of scientific accuracy and authority far removed from
the increasingly fabulous descriptions about to come.
After this zoological meditation Herodotus moves swiftly back

to the theme of Arabian spice collection, shifting from winged
snakes to other unconventional ‘winged creatures, very much like
bats in form, which squeak dreadfully’ (θηρία πτερωτά, τῇσι
νυκτερίσι προσείκελα μάλιστα, καὶ τέτριγε δεινόν, 3.110) and attack
men bound in protective ox-hides as they collect the spice cassia.
The vague description of the winged animal is important because
there is a gradual movement in this section from the winged snake
– a creature which is definitely not a bird but nevertheless happens
to have wings – to this bat-like creature, which has more in
common with a true bird than a winged snake, but still does not
seem to be a bird proper. The reason why Herodotus focuses above
all else on the winged nature of this ambiguous bird-like creature
becomes clear when we reach the description of the next method
of obtaining an exotic Arabian spice: the collection of cinnamon
with the help of giant birds.44Wings are once more at the forefront
of our attention, as Herodotus describes in detail (3.111) how the
giant Arabian birds first carry the cinnamon off to nests which men
cannot reach. These birds are soon lured back down to the ground
by men who placed dead oxen, asses and beasts of burden below
the nests. After flying down the birds collect these offerings and
carry them back to the cinnamon-filled nests, which cannot bear
the extra weight and fall down, cinnamon in tow. This method of
spice-collection is even explicitly marked as an event which is
‘even more wondrous than the previous methods’ (ἔτι τούτων
θωμαστότερον, 3.111), highlighting Herodotus’ concern to create

few thaumata that are explicitly cited from his work in later paradoxographical collec-
tions: see Antigonus Collection 21 on both the lioness and the viper and Ps-Arist. Mir.
ausc. 165 on the viper.

44 Detienne (1994) 14–20 emphasises the contrasts and similarities between the collection
of cassia and cinnamon through the use of specifically bird-like animals, but does not
focus on the use of winged creatures as a means of transitioning from marvel to marvel
in the Arabian excursus as a whole.
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an ongoing escalation of wonder in his narrative of the earth’s
edges.
This sense of escalating wonder is further reinforced when

the collection and production of the next spice, a fragrant gum
called ledanon, is once more explicitly marked as ‘even more
wondrous than the previous one’ (ἔτι τούτου θωμασιώτερον,
3.112). Unlike the previous methods of spice-collection, the
gathering of Arabian ledanon does not involve a wondrous
winged creature: the substance is instead ‘found in the beards
of male goats just like gum from trees’ (τῶν γὰρ αἰγῶν τῶν
τράγων ἐν τοῖσι πώγωσι εὑρίσκεται ἐγγινόμενον, οἷον γλοιός, ἀπὸ
τῆς ὕλης, 3.112). At first this sudden movement away from
wondrous winged creatures might strike the reader as rather
arbitrary, but the placement of this specific method of collection
at the very end of Herodotus’ catalogue of spicy Arabian mar-
vels is actually an important point of transition into the next
segment of the broader Arabian excursus.45 This is because
fragrant-gum-producing goats span across (and can be included
within) the two very specific – and very diverse – categories of
Arabian thaumata found in Herodotus’ ethnographic catalogue
of marvels: marvellous spices and wondrous caprids. The sig-
nificance of this skilful placement of this specific marvel at this
precise moment in the catalogue becomes even clearer when we
examine how this choice permits the seamless narrative shift
from spice-bearing goats to two astonishing kinds of sheep
(3.113):

δύο δὲ γένεα ὀΐων σφι ἔστι θώματος ἄξια, τὰ οὐδαμόθι ἑτέρωθι ἔστι. τὸ μὲν αὐτῶν
ἕτερον ἔχει τὰς οὐρὰς μακράς, τριῶν πήχεων οὐκ ἐλάσσονας, τὰς εἴ τις ἐπείη σφι
ἐπέλκειν, ἕλκεα ἂν ἔχοιεν ἀνατριβομένων πρὸς τῇ γῇ τῶν οὐρέων· νῦν δ’ ἅπας τις
τῶν ποιμένων ἐπίσταται ξυλουργέειν ἐς τοσοῦτο· ἁμαξίδας γὰρ ποιεῦντες
ὑποδέουσι αὐτὰς τῇσι οὐρῇσι, ἑνὸς ἑκάστου κτήνεος τὴν οὐρὴν ἐπὶ ἁμαξίδα
ἑκάστην καταδέοντες. τὸ δὲ ἕτερον γένος τῶν ὀΐων τὰς οὐρὰς πλατέας φορέουσι
καὶ ἐπὶ πῆχυν πλάτος.

They have two kinds of sheep worthy of wonder which are found nowhere else.
One type has a long tail, no less than three cubits long. If one were to allow them
to drag these tails, they would wound themselves through rubbing them on the

45 These wondrous cinnamon birds also turn up as a thauma at AntigonusCollection 43, an
entry which cites Aristotle’s discussion of these strange creatures atHist. an. 616a6–12.
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ground. But instead every shepherd there knows at least this much carpentry:
enough to make little carts which they tie under the tail, binding each sheep’s tail
to its own cart. The other kind of sheep has a tail a full cubit broad.

With these final examples of Arabia’s natural marvels Herodotus’
excursus on the southernmost limit of the world ends. Subsequent
brief surveys of the world’s westernmost limits in Ethiopia (3.114)
and northernmost limits in the land of the Arimaspians (3.116) are
then followed by Herodotus’ final conclusion that ‘the edges of the
earth possess those things which seem to be finest and rarest’ (τὰ
κάλλιστα δοκέοντα ἡμῖν εἶναι καὶ σπανιώτατα ἔχειν αὐταί, 3.116).
With this statement – a very clear echo and ring composition of
Herodotus’ opening declaration that ‘the furthest edges of the
known world possess the finest goods’ (αἱ δ’ ἐσχατιαί κως τῆς
οἰκεομένης τὰ κάλλιστα ἔλαχον, 3.106) – the discussion of the
nature of the inherently wondrous properties of the earth’s edges
concludes.

The collection of multiple marvels narrated in a dense, almost
catalogue-like style and connected through oblique transitional
motifs which we find in Herodotus’ Arabian excursus is a
literary form echoed in the structure of later paradoxographical
collections. In these texts the connections between entries are
also often not as arbitrary as they may at first appear.46 On
closer inspection, most paradoxographical collections can be
seen to link thaumata together in loose thematic clusters which
enable the reader to consider the possible relationships between
each marvel.47 Moreover, when entries are viewed in relation to
one another, and within the wider context of the work as a

46 Priestley (2014) 84 notes that paradoxographical works bear some resemblance in their
structure to Herodotus’ marvel-passages, but I would go much further and suggest that
the effect upon the reader shows similarities in both cases, as does the use of complex
transitional techniques. Cf. Romm (1992) 91 for the suggestion that the catalogic effect
of listing ethnographic thaumata was a key aspect of Ctesias’ writings on distant lands,
though the fragmentary nature of his extant workmakes it difficult to ascertain fully how
this effect was created in practice. Nichols’ suggestion (2018: 3–16) that Ctesias’ Indica,
with its inclusion of many marvels and focus on a single geographical area, can be seen
as a ‘bridge’ between fifth-century BCE historiography and third-century paradoxogra-
phical collections is certainly compelling, though the fragmentary state of the Indica
once again makes detailed comparison difficult.

47 Jacob (1983) 128, Hansen (1996) 4–5 and Krevans (2011) 125 have recognised the
importance of thematically connected sequences of thaumata within Antigonus’ para-
doxographical collection.
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whole, it is usually possible to discern more complicated prin-
ciples of arrangement, whereby certain keywords are used to
create implicit and explicit links which allow skilful transitions
between entries.
A fresh example, a sequence of zoological thaumata, taken this

time from the pseudo-Aristotelian On Marvellous Things Heard,
demonstrates these principles of loose thematic ordering and
shows how one of the aims of the paradoxographical collection
is to allow new and unexpected connections to be drawn between
previously disparate thaumata (9–12):

9. αἱ ἐν Κεφαλληνίᾳ αἶγες οὐ
πίνουσιν, ὡς ἔοικεν, ὥσπερ
καὶ τἆλλα τετράποδα, καθ’
ἡμέραν δὲ πρὸς τὸ πέλαγος
ἀντία τὰ πρόσωπα
ποιήσασαι χάσκουσιν
εἰσδεχόμεναι τὰ πνεύματα.

The goats in Cephallenia do not
drink, it seems, as other quadru-
peds do. Instead, every day, after
turning their faces towards the sea,
they open their mouths wide and
take in the air.

10. φασὶν ἐν Συρίᾳ τῶν ἀγρίων
ὄνων ἕνα ἀφηγεῖσθαι τῆς
ἀγέλης, ἐπειδὰν δέ τις
νεώτερος ὢν τῶν πώλων ἐπί
τινα θήλειαν ἀναβῇ, τὸν
ἀφηγούμενον θυμοῦσθαι,
καὶ διώκειν ἕως τούτου ἕως
ἂν καταλάβῃ τὸν πῶλον, καὶ
ὑποκύψας ἐπὶ τὰ ὀπίσθια
σκέλη τῷ στόματι
ἀποσπάσῃ τὰ αἰδοῖα.

They say that in Syria one wild ass
within the herd is the leader. And
whenever one of the younger ones
mounts a female, the leader of the
herd becomes angry, and he chases
the young ass until he catches him,
and stooping under his hind legs he
tears off his genitals with his
mouth.

11. τὰς χελώνας λέγουσιν, ὅταν
ἔχεως φάγωσιν, ἐπεσθίειν
τὴν ὀρίγανον, ἐὰν δὲ μὴ
θᾶττον εὕρῃ, ἀποθνήσκειν.
πολλοὺς δ’ ἀποπειράζοντας
τῶν ἀγραυλούντων εἰ τοῦτ’
ἀληθές ἐστιν, ὅταν ἵδωσιν
αὐτὴν τοῦτο πράττουσαν,
ἐκτίλλειν τὴν ὀρίγανον·
τοῦτο δὲ ὅταν ποιήσωσι,
μετὰ μικρὸν αὐτὴν ὁρᾶσθαι
ἀποθνήσκουσαν.

They say that tortoises, whenever
they eat vipers, eat wild marjoram
afterwards, and if they do not find
any quickly, they die. And many
rural people, making trial of this
to see whether it is true, pull up
wild marjoram whenever they see a
tortoise, and whenever they do
this they see the tortoise die
within a short space of time.
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12. τὸ τῆς ἰκτίδος λέγεται
αἰδοῖον εἶναι οὐχ ὅμοιον τῇ
φύσει τῶν λοιπῶν ζῴων,
ἀλλὰ στερεὸν διὰ παντὸς
οἷον ὀστοῦν, ὅπως ἄν ποτε
διακειμένη τύχῃ. φασὶ δὲ
στραγγουρίας αὐτὸ
φάρμακον εἶναι ἐν τοῖς
ἀρίστοις, καὶ δίδοσθαι
ἐπιξυόμενον.

It is said that the penis of themarten
is not like that of other animals.
Instead it is hard at all times, like a
bone, no matter what the circum-
stances are. And they say that the
penis of the marten is the best
remedy for strangury and is given
in powdered form.

In the above examples several key themes are reiterated in
different ways, in order to bind together the otherwise disparate
entries. The unexpectedly airy diet of goats in Cephallenia is
most obviously paralleled by the tortoise’s strange dietary habit
of washing down vipers with marjoram. In between these
entries concerning odd zoological eating habits, we are told
about the propensity of the angry adult ass to castrate his
younger rivals. The sudden intrusion of genitalia is echoed by
the focus on the marten’s endless erection, which comes after
we are told of the tortoise’s dietary requirements. At the most
obvious level there is an alternating arrangement of theme here.
But on another level all four of these marvels can be linked
together under an alternate heading of ‘unexpected things ani-
mals put in their mouths’: goats gape with their mouths open to
drink the sea air, an ass tears off genitals ‘with his mouth’ (τῷ
στόματι) specifically, tortoises can only put snakes into their
mouths if they are well-seasoned, and even humans occasion-
ally take in powdered marten penis (presumably orally?) when
suffering from strangury.48

48 Similar connections spread out and ripple through the other entries in the initial section
(entries 1–30) of zoological marvels in Ps. Arist. On Marvellous Things Heard. Just
before we reach the examples discussed here, we are told in entry 4 that goats seek out a
certain herb when injured (cf. the tortoise needing wild marjoram); birds eat things from
the mouths of crocodiles in entry 7 (cf. the unexpected eating habits on display in 9–12);
hedgehogs can tell which way the wind is blowing and change direction as a result in
entry 8 (cf. goats turning their faces to the air in entry 9); after entries 9–12 (cited in full
above), we return to the eating habits of birds in entry 13, which tells us that woodpeck-
ers peck so far into trees in search of food that the trees collapse (cf. birds and food in
entry 7, and the following description of another bird eating in entry 14: pelicans
swallow mussels and then vomit up the shells).
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When viewed in this way, the careful transitions and connec-
tions between entries echo those in Herodotus’ descriptions of
ethnographic thоmata, as well as being reminiscent of some of
the ordering principles discerned in later miscellanistic texts. In
these, a ‘latching-on’ technique allows seemingly disparate mater-
ial to hang together, as one bizarre subject somehow tumbles
effortlessly into another.49 This sense of one marvel tumbling
into another is essential to the aesthetic of paradoxography as a
whole: the ability of texts to communicate back and forth in
unexpected dialogue with one another is key to the creation of
surprising continuities and discontinuities which arouse the baffle-
ment and wonder that the paradoxographical collection is aiming
for. This effect is further reinforced by the paradoxographer’s
methods of excerpting his source texts, as the next section will
demonstrate.

3.4 Reactivating Thauma: Paradoxography and the
Aristotelian Tradition

The ethnographic tradition is not the only mode of writing from
which paradoxography draws. As mentioned earlier in Section
3.1, the strong connection between the traditions of Peripatetic
philosophy and science and the work of the Hellenistic paradox-
ographers has often been noted, especially in respect of the themes
and content of their works. But the significance of the place of
thauma within Aristotle’s conceptual framework of philosophy
and science as a whole on the paradoxographers’ conception of

49 See Pelling (2000a) 171–90 on this ‘latching-on’ technique and the sophisticated
principles of arrangement in Athenaeus’ Deipnosophistae. In terms of this ‘latching-
on’ technique in particular, the paradoxographical collection should be seen as an
important precursor of later ‘miscellanistic’ styles of writing, which often reveal the
presence of complex structures on closer examination of the author’s presentation of
material. For recent reassessments of the complicated structural strategies adopted in
miscellanistic texts, often in the face of implicit or explicit authorial denials of such
ordering, see e.g. König (2007) 43–68, Klotz and Oikonomopoulou (2011) 22–7 and
Morgan (2011) 70–3 on the miscellanistic quality and ordering principles of Plutarch’s
Quaest. conv.; Vardi (2004) 169–86 and Howley (2018) on Gellius’ NA; Smith (2014)
47–66 on Aelian’s NA; Wilkins (2000) 23–37, Jacob (2000) 85–110 and Jacob (2013b)
on Athenaeus’ Deipnosophistae. See also König and Whitmarsh (2007) 31–4 on
strategies for ordering disorderly miscellanistic knowledge in Imperial prose more
generally.
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their texts has not yet been examined fully. The most explicit and
significant Aristotelian discussion of the place and purpose of
thauma in philosophy comes in the passage from the opening of
the Metaphysics (982b12–21) which has already been mentioned
at the very beginning of this book, now cited here at greater length:

διὰ γὰρ τὸ θαυμάζειν οἱ ἄνθρωποι καὶ νῦν καὶ τὸ πρῶτον ἤρξαντο φιλοσοφεῖν, ἐξ
ἀρχῆς μὲν τὰ πρόχειρα τῶν ἀτόπων θαυμάσαντες, εἶτα κατὰ μικρὸν οὕτω
προϊόντες καὶ περὶ τῶν μειζόνων διαπορήσαντες, οἷον περί τε τῶν τῆς σελήνης
παθημάτων καὶ τῶν περὶ τὸν ἥλιον καὶ ἄστρα καὶ περὶ τῆς τοῦ παντὸς γενέσεως. ὁ
δ’ ἀπορῶν καὶ θαυμάζων οἴεται ἀγνοεῖν (διὸ καὶ ὁ φιλόμυθος φιλόσοφός πώς ἐστιν·
ὁ γὰρ μῦθος σύγκειται ἐκ θαυμασίων)· ὥστ’ εἴπερ διὰ τὸ φεύγειν τὴν ἄγνοιαν
ἐφιλοσόφησαν, φανερὸν ὅτι διὰ τὸ εἰδέναι τὸ ἐπίστασθαι ἐδίωκον καὶ οὐ χρήσεώς
τινος ἕνεκεν.

Through wonder men now begin, and once first began, to philosophise: from the
beginning they have wondered at strange things which were near at hand, and
then progressed forward step-by-step in this way, raising questions about greater
matters, such as the changes of the moon and the sun and the constellations and
the origin of everything. And the man who is perplexed and who wonders feels
that he is ignorant (and for this reason the lover of myth is in some way a
philosopher, for myth is composed of wonders). As a result, if it was to escape
ignorance that men philosophised, it is clear that they pursued understanding for
the sake of knowing, rather than for some practical use.

For Aristotle, thauma is thus able to motivate the pursuit of
knowledge itself by encouraging the recognition of one’s own
ignorance concerning the object, matter or phenomenon which is
the cause of such wonder.50 Wonder acts as a sort of protreptic to
philosophy and the attainment of knowledge: a spur to curiosity
which is initially useful, but is to be discarded and replaced by
knowledge once the causes of a given phenomenon have been
understood. Philosophy therefore stems from thauma, and it is
possible to wonder at and philosophise concerning matters both
big and small (in size and significance), near and far.
Aristotle makes this point again in a slightly different way in his

De partibus animalium (645a15–17), where he issues a protreptic

50 The relationship between thauma, recognition, ignorance and knowledge in Aristotle’s
work will be discussed again in greater detail in Chapter 5, Section 1. On thauma and
thaumata in Metaphysics, see e.g. Schaeffer (1999) 641–56, Cambiano (2012) 34,
Broadie (2012) 62–7 and Bowe (2017) 50–72.
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towards the study of animal bodies by arguing that it is easier for
us to begin inquiring and gaining knowledge of creatures which
are familiar and accessible to us, before turning to weightier
matters concerning the heavens, which are much further away
and therefore more difficult to contemplate and understand fully.
For this reason, ‘the study of even the lowest animals’ (τὴν περὶ
τῶν ἀτιμοτέρων ζῴων ἐπίσκεψιν) is worth undertaking because of
the fact that ‘there is something wondrous in every aspect of the
natural world’ (ἐν πᾶσι γὰρ τοῖς φυσικοῖς ἔνεστί τι θαυμαστόν).51

For Aristotle, the thauma generated by the contemplation of even
the smallest biological problem affords the chance to philosophise
and ultimately, in due course, to move towards the understanding
of greater and more impressive phenomena.
There are indications that this Aristotelian conception of

thauma as a crucial starting point for further inquiry lies in the
background of the production of Hellenistic paradoxographical
collections. In this regard it is particularly striking that the con-
nection between thauma and inquiry seems to have influenced
Callimachus, the first named producer of a marvel collection of
whom we are aware. To judge from the surviving fragments of his
Collection of Marvels from Every Land Arranged According to
Places, Callimachus’ marvel-collection focused primarily upon
geological and geographical thaumata, especially wondrous bod-
ies of water. But his paradoxographical collection is not the only
work to exhibit such an interest in unique geographical features in
particular locations: his Aitia also deals with such features in
connection with cultural and historical particularities.52 This
sense of a connection between Callimachus’ interest in paradox-
ography and aetiology is further strengthened if we turn to the
Aitia itself and note the role which wonder plays at a crucial

51 See Lennox (2001) 172, Nightingale (2004) 262–5, Poulakos and Crick (2012) 301–4,
Thein (2014) 217–18 and Tipton (2014) 68–9 on the place of wonder within Aristotle’s
defence of and protreptic towards the study of lower animals. See Balme (1972) 122–4
on the unusual nature of this passage in the De partibus animalium.

52 See Prioux (2009) 121 on the parallelism between the Aitia and Callimachus’ paradox-
ographical collection in terms of the pronounced interest which both works exhibit in the
geography (especially rivers) of the West (especially Magna Graecia). The continuities
between Callimachus’ interest in aetiology and paradoxography have also been noted by
Fraser (1972a) 774, Krevans (2004) 173, and Acosta-Hughes and Stephens (2012) 17.
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transitional point between two discussions of cultic practices in
book 2 of the poem. In the first aition (fr. 43–43a Harder) of this
book, Callimachus, apparently conversing with and questioning
the Muses, exhibits his own scholarly knowledge by providing a
catalogue of Sicilian cities before Clio answers the poet’s question
about the foundation cult of Zancle. The transition into the next
aition then begins (fr. 43b1–4 Harder):

ὣς] ἡ μὲν λίπε μῦθον, ἐγὼ δ’ ἐπὶ καὶ τ[ὸ πυ]θέσθαι
ἤ]θελον – ἦ γάρ μοι θάμβος ὑπετρέφ[ε]το – ,

Κ]ισσούσης παρ’ ὕδωρ Θεοδαίσια Κρῆ[̣σσαν ἑ]ορτ̣ὴν
ἡ] πόλις ἡ Κάδμου κῶς Ἁλίαρτος ἄγ[ει

In this way she ended her account, but I was full of desire to learn this as well – for
truly mywonder was nourished –why near the waters of Kissousa does the city of
Cadmus, Haliartus, celebrate the Theodaisia, a Cretan festival . . .

The poet’s astonishment at Zancle’s cult, and Clio’s explan-
ation of its provenance, here fuels a further desire for aetio-
logical answers, this time in connection with a seemingly
unrelated question concerning the reasons why the
Theodaisia is celebrated both on Crete and at Haliartus in
Boeotia. Crucially, it is wonder which here feeds the scholar-
poet’s child-like curiosity, and becomes the starting point for
renewed inquiry, as well as being the impulse which encour-
ages the transition from one aition to the next.53 Like
Aristotle’s philosophical inquiries, Callimachus’ aetiological
questions find their starting point in wonder, and the contem-
plation of one small point of cultural interest has the poten-
tial to nurture a pursuit of knowledge concerning what may
at first seem radically separate matters.54

53 On thambos as a response to Clio’s answer to Callimachus’ obscure question, see
Hutchinson (1988) 44. Cf. Fantuzzi and Hunter (2004) 59 on the use of wonder to
link the Haliartus episode to the seemingly unrelated discussion of Sicilian cities which
precedes it; see also Harder (2012) 303 and 362 on thambos as a transitional device
which reveals ‘how Callimachus pretended that amazement and curiosity were the
impulses that accounted for his choice of subjects’. Cf. Cozzoli (2011) 424–7 on the
significance of thambos in fr. 43a Harder, and on the narrator’s pose of child-like
curiosity and wonder in the Aitia as a whole. On the general significance in the poem
of the child-like posturing of the Aitia’s narrator, see Snell (1953) 271–6.

54 See Fantuzzi and Hunter (2004) 59–60 on the similarity between Callimachus’ inquiries
and the Platonic/Aristotelian notion that philosophical inquiry originates in wonder.
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There is, however, an additional complication when it comes to
nurturing the reader’s curiosity about those very problems of
Aristotelian inquiry that the paradoxographical collections
tend to focus on, which is precisely that the works of Aristotle
and his Peripatetic followers had already provided a ready-
made explanatory framework in which to contextualise many
natural thaumata. This had the potentially disastrous effect of
curtailing the budding philosopher’s ability to start with small
and unexplained natural marvels near at hand, before moving on
to weightier matters of philosophy. Due to the assiduous scien-
tific and philosophical work of scientific thinkers from the
Ionian school down to Aristotle, certain natural thaumata had
perhaps already become too familiar. A process of defamiliar-
isation was therefore necessary before nature might seem suffi-
ciently strange again. This is precisely what the
paradoxographical collection offers to the reader. Rather than
building up and explaining the causes and context behind a
given phenomenon in order to nurture a desire for further
knowledge – a process which we see enacted somewhat comic-
ally in Callimachus’ Aitia – the writer of paradoxography
adopts an almost diametrically opposed strategy in order to
achieve the same effect. Phenomena which are already rela-
tively well-contextualised and explained are stripped back,
pared of their explanatory framework, and made to astonish
again.
With this in mind, the seemingly puzzling methods which the

paradoxographer adopts with respect to his source texts begin to
make more sense. Luckily for us, some of the source texts which
lurk in the background of certain sections of some extant para-
doxographical collections survive, allowing us to examine the
intricacies of the paradoxographer’s excerpting art in closer
detail. Perhaps the most fascinating example is a large central
section of Antigonus’ Collection of Marvellous Investigations
(26–115) which makes extensive use of Aristotle’s Historia
animalium, and permits us a close-up view of paradoxography’s
relationship to Aristotelian biology. This is because many of the
thaumata which Antigonus culls and adapts from the Historia
animalium are part of much longer zoological discussions in
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which Aristotle has contextualised, classified and often at least
partially explained the biological phenomena which he is docu-
menting. In almost every case in Antigonus’ Collection, how-
ever, the paradoxographer neglects to adapt any of this wider
contextual padding in his own work.55

In fact, Antigonus actually emphasises that the removal of
Aristotle’s explanations of the causes of phenomena relating to
the animal world is an integral aspect of his own paradoxographi-
cal art in a brief authorial comment in his text, a rare moment
where he explicitly discusses his principles of selection and com-
position. After relating a marvel excerpted from the Historia
animalium Antigonus notes (Collection 60) that Aristotle ‘took
great care in his works’ (πάνυ πολλὴν ἐπιμέλειαν πεποιημένος) and
explained things ‘without including extraneous information in his
interpretation’ (οὐ παρέργῳ χρώμενος τῇ περὶ τούτων ἐξηγήσει).
He also comments that Aristotle ‘wrote almost seventy books
about animals and endeavoured to focus more on explaining
matters rather than narrating them in each of these works’ (τὰ
γοῦν πάντα σχεδὸν ἑβδομήκοντα περὶ αὐτῶν καταβέβληται βιβλία,
καὶ πεπείραται ἐξηγητικώτερον ἢ ἱστορικώτερον ἐν ἑκάστοις
ἀναστρέφεσθαι). In contrast, Antigonus notes that his ‘own collec-
tion focuses only on the selection of strange and incredible content
from these Aristotelian works and passes up on other types of
content’ (πρὸς τὴν ἡμετέραν ἐκλογὴν ἐκποιεῖ <τῶν> προῃρημένων
αὐτῷ τὸ ξένον καὶ παράδοξον ἔκ τε τούτων καὶ τῶν ἄλλων
ἐπιδραμεῖν). As this explicit comment makes clear, Antigonus’
primary aim within his marvel-collection is the evocation of a
sense of the strange and incredible through the deliberate curtail-
ment of Aristotelian explanation.

55 I am grateful to one of the anonymous readers for drawing my attention to the fact that
this stripping of contextual padding is somewhat aided by Antigonus’ choice to use the
Historia animalium as his source text, rather than any of Aristotle’s other biological
works, because the focus of that text is mostly on the classification, collection and
grouping of animals rather than on large-scale causal explanation. The paradoxogra-
pher’s task of finding wondrous material buried within Aristotle’s wider contextualised
discussion is therefore made easier by the variety of the phenomena recorded and
classified in the first place. For summaries of various positions relating to the distinct-
iveness of the aim, focus and purpose of theHistoria animalium in Aristotle’s biological
corpus, see Gotthelf (2012) 261–92, 309–24.
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The deliberate effects of Antigonus’ striving for the strange
through this method of excerption and adaptation can be seen
more clearly if we examine some of his thaumata alongside
Aristotle’s original discussions in the Historia animalium. The
three short successive marvels which form the seventy-third to
seventy-fifth entries in Antigonus’ collection are good examples
of the paradoxographer’s typical treatment of his source texts:

73. τῶν δ’ ἰχθύων τὸν σκάρον
μόνον μηρυκάζειν.

[And Aristotle says that] the
parrotfish is the only fish which
chews the cud.

74. τοῦ δὲ λέοντος οὕτως εἶναι
τὰ ὀστᾶ στερεά, ὥστε
πολλάκις κοπτομένων πῦρ
ἐκλάμπειν.

[And Aristotle says that] the bones
of the lion are so hard that often fire
flashes forth from them when they
are struck.

75. ἐν Φρυγίᾳ δὲ βοῦς εἶναι, οἳ
κινοῦσι τὰ κέρατα.

[And Aristotle says that] there are
oxen in Phrygia which wiggle their
horns.

When stated in this bare form these enigmatic and puzzling
statements encourage the reader to marvel at the peculiarities of
the natural world, while simultaneously testing the boundaries of
credulity. Do we really believe that a trip to Phrygia could result in
an encounter with cow horns of a type we have never experienced
before, or are we to doubt the veracity of this claim despite the fact
that Aristotle himself supposedly said it?
In fact, Aristotle really did say all of these things, as well as all

the other claims attributed to him in Antigonus’ paradoxographi-
cal collection. If, however, we turn to Aristotle’s biological works
we find that the paradoxographer has always been very careful to
cherry-pick his thaumata out of the vast zoological discussion in a
way which distorts their original meaning. Two mutually reinfor-
cing strategies are employed to achieve this goal. The paradoxo-
grapher either selects the unusual exceptions to various biological
rules which Aristotle lays out carefully in the first place, or he
strips away the complicated reasoning which the philosopher
builds up to explain away an apparent inconsistency or anomaly.
The cud-chewing parrotfish is a good example of the combination
of these two methods. In Antigonus’ Collection the creature’s
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strange status as the ‘only fish which chews the cud’ (μόνον
μηρυκάζειν) transforms it into a unique marvel, since cud-chewing
is naturally associated with large land animals such as cows rather
than fish. None of Aristotle’s reasoning or carefully collected
contextual information about the parrotfish’s digestive system is
preserved: only the bare fact of this creature’s seemingly strange
behaviour remains.
However, if we turn to the precise mention of the cud-chewing

parrotfish in the Historia animalium (508b10–12) and examine its
wider context, we quickly see how crucial Antigonus’ careful
curtailment of Aristotle’s wider reasoning is to the creation of a
sense of wonder in his marvel-collection. In Aristotle’s text the
fish’s unusual masticatory habit is mentioned in a long discussion
about different types of animal stomach. This wider discussion
makes clear why Aristotle sees fit to mention the parrotfish’s
strange status here, since one element which he consistently com-
ments on in this work in relation to the form of an animal’s
stomach and digestive processes is its dentition. At 507a34–6
Aristotle declares a general rule that ‘horned viviparous quadru-
peds which do not have teeth in both jaws possess four-chambered
stomachs: these are the animals said to ‘chew the cud’’ (τῶν
τετραπόδων καὶ ζῳοτόκων ὅσα μὴ ἔστιν ἀμφώδοντα τῶν
κερατοφόρων, τέτταρας ἔχει τοὺς τοιούτους πόρους· ἃ δὴ καὶ
λέγεται μηρυκάζειν). He also establishes that cud-chewing animals,
having teeth in only one jaw, do not have straight guts since
‘animals without teeth in both jaws do not possess a straight gut’
(εὐθυέντερον δ’ οὐδέν ἐστι μὴ ἀμφώδουν, 507b34). Aristotle then
moves on to the assessment and classification of the digestive
systems of oviparous animals, starting with snakes and then mov-
ing onto fish, which he declares ‘have one simple stomach’ (μίαν
γὰρ καὶ ἁπλῆν ἔχουσι, 508b10). By this point in the discussion
Aristotle has thus established that all cud-chewing animals have
four-chambered stomachs, non-straight guts and teeth in only one
jaw, while all fish possess only one stomach.
It is at this point that the parrotfish, the ‘only fish which seems to

chew the cud’ (δοκεῖ μόνος ἰχθὺς μηρυκάζειν, 508b12) and a poten-
tial outlier in the careful taxonomy of stomachs which has just
been laid out, is mentioned. According to Aristotle’s system, if the
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parrotfish really did chew the cud it would possess a four-cham-
bered stomach, only one jaw full of teeth, and a non-straight gut.
The issue is quickly settled when it is revealed that, despite its
apparent cud-chewing capabilities, the parrotfish possesses a sin-
gle ‘gut-like stomach’ (ἐντεροειδῆ ἔχουσιν, 508b11) which is sim-
ple in form along its whole length (τὸ τοῦ ἐντέρου δὲ μέγεθος
ἁπλοῦν, 508b12). The verb ‘seems’ (δοκεῖ) in Aristotle’s initial
statement about the animal’s apparent cud-chewing thus takes on
its full force here, since on closer inspection it turns out that the
parrotfish, with its singly-formed gut-like stomach, must be a fish
after all – even if the action of scraping at coral with its beak-like
protrusion does make the creature look as if it is chewing the cud
when eating.56 But all of these complexities are very deliberately
elided in Antigonus’ Collection. According to the paradoxogra-
pher’s account, Aristotle does not say that the parrotfish seems to
eat in this way, he simply asserts that ‘the parrotfish is the only fish
which chews the cud’ (τῶν δ’ ἰχθύων τὸν σκάρον μόνον
μηρυκάζειν). With the removal of a few crucial words, Aristotle’s
careful and informative discussion of fish stomachs is obliterated,
and in its place a baffling thauma arises.
A similar paradoxographical manoeuvre takes place when it

comes to the pyrotechnical potential of lion bones. In the
Historia animalium the unusual qualities of the bones of the lion
receive a special mention during a much longer discussion on the
nature of animal bones when Aristotle notes that ‘the lion pos-
sesses bones which are harder than those of any animal; they are so
hard that fire flashes out of them when they are rubbed together,
just as it does from flint’ (στερεὰ δὲ πάντων μάλιστα ὁ λέων ἔχει τὰ
ὀστᾶ· οὕτω γάρ ἐστι σκληρὰ ὥστε συντριβομένων ὥσπερ ἐκ λίθων
ἐκλάμπειν πῦρ, 516b9–11). Aristotle is very much concerned with
the relative hardness of animal bones in this part of his discussion,
rather than their inherent flame-producing potential, but from
Antigonus’ truncated and context-free adaptation of this wider

56 See also Aristotle’s mention of the parrotfish at Part. an. 675a4, which makes the unique
aspect of this fish clearer: it does have teeth in only one jaw, just as viviparous four-
stomached cud-chewing ruminants do, hence the apparent chewing motion that the fish
makes. The animal’s stomach, however, confirms that the parrotfish is really a fish, at
least according to Aristotle’s taxonomy.
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discussion it is not clear how hard lion bones are in relation to
those of other animals, or why they might be able to give off sparks
at all.57 Once again, we see that the paradoxographer’s careful act
of adaptation manages to shift the emphasis of the original source
text by focusing on an unusual zoological example which consti-
tutes a definite exception to the more general rules and principles
being outlined in the broader discussion as a whole.
The mobility of cattle horns in Phrygia also turns out to be a

more logical phenomenon than first imagined, as Aristotle’s
longer discussion of the general composition of animal horns
makes clear. At Historia animalium 517a20–3 he observes that
‘most horns are hollow from the point they attach to the bone
inside them growing out from the head, but solid at the tip’ (τῶν δὲ
κεράτων τὰ μὲν πλεῖστα κοῖλά ἐστιν ἀπὸ τῆς προσφύσεως περὶ τὸ
ἐντὸς ἐκπεφυκὸς ἐκ τῆς κεφαλῆς ὀστοῦν, ἐπ’ ἄκρου δ’ ἔχει τὸ
στερεόν). There are some types of horned animal, however,
which are exceptions to this general rule, like certain cattle
‘from Phrygia and elsewhere’ (ἐν Φρυγίᾳ εἰσὶ βόες καὶ ἄλλοθι,
517a28–9), whose horns attach to the skin of the head rather
than to the solid bone of the skull. For this reason they freely
‘move their horns just as they move their ears’ (κινοῦσι τὰ κέρατα
ὥσπερ τὰ ὦτα, 517a29–30).58 In Antigonus’ paradoxographical
version of this observation, however, the relatively straightfor-
ward explanation that horns are able to move if they are attached
to movable skin as opposed to fixed bone is completely excised.
Moreover, Aristotle’s note that such animals are found in Phrygia
and elsewhere (ἐν Φρυγίᾳ εἰσὶ βόες καὶ ἄλλοθι) is also carefully
neglected, giving the impression that the wiggly-horned Phrygian

57 Aristotle does in fact elaborate upon the reasons why lion bones are naturally so
exceptionally hard in even more detail at Part. an. 655a12–16. There it is explained
that the bones of bulky male flesh-eating animals are naturally hard because these
creatures must obtain food by fighting: as perhaps the fiercest flesh-eating animal, the
lion’s bones are therefore naturally the hardest.

58 Aristotle may be referring to cattle with scurs (known as Wackelhörner in German),
movable ‘horns’ created by incomplete horn growth which is not attached to the skull
(see Kyselý (2010) 1241–6 for a discussion of the ‘loose horns’ phenomenon in cattle
and archaeological evidence for such bovids in Eneolithic central Europe). For other
ancient accounts of the movable horns of Phrygian cattle, see Oppian, Cynegetica 2.90–
5 and Plin. HN 11.125; cf. Ael. NH 2.20 (describing the movable horns of cattle in
Erythrae) and 17.45 (on the movable horns of Ethiopian flesh-eating bulls; cf. also Diod.
Sic. 3.35.7).
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animals are a truly exceptional thauma worthy of particular won-
der. As these examples show, Antigonus has not arbitrarily
plucked sentences from his source text in an unexamined fashion.
Instead, the paradoxographer has carefully chosen his thaumata
by picking up on natural exceptions and then systematically strip-
ping them of their carefully constructed explanatory framework.
As suggested above, this deliberate stripping of explanation and
context acts to heighten a sense of paradox and wonder through the
deliberate suppression of any sense of the causes of each given
phenomenon, acting in turn as a means of restimulating the prim-
ordial Aristotelian wonder felt at the initial observation of strange
and inexplicable zoological specimens or processes. If we read
Hellenistic paradoxographical collections with this kind of delib-
erate treatment of their source texts in mind, these marvel-collec-
tions begin to make more sense as interlocutors in a philosophical
tradition which situates its origins in thauma itself.

3.5 Textual Thaumata: Paradoxography and the Poetics
of Hellenistic Literature

There is one other important respect in which the paradoxographi-
cal collection can be seen as echoing contemporary Hellenistic
intellectual and literary trends. The brevity and lack of any con-
textual framework associated with the thaumata created by the
paradoxographer’s preferred methods of excerption also align the
paradoxographical collection with another contemporary textual
genre: the literary epigram collection. In Chapter 2, it was noted
that the connections between the content of Hellenistic paradoxo-
graphical collections and the Posidippus epigrams on the Milan
Papyrus have recently been recognised, although the similarities
of form apparent between the epigram collection and the paradox-
ographical collection have not yet been explored.59 In many
respects the systematic stripping away of any contextual informa-
tion that surrounded the thaumata of paradoxography in their
source texts is akin to the manner in which the literary epigram’s
relative concision and absence of a clear context of utterance or

59 See Chapter 2, Section 4.
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inscription encourages the reader to fill in resulting interpretative
gaps, deriving pleasure from the imaginative engagement which
the supplementation of contextual knowledge provokes: a process
which Bing has termed Ergänzungsspiel (supplementation game)
in relation to Hellenistic epigram.60 The restimulation of inquiry
which the paradoxographical collection encourages through its
manipulation of thauma bears many similarities to the response
provoked by the Ergänzungsspiel of epigram, with the reader
prompted to speculate about the possible causes of each marvel,
and encouraged to try to fill in the now renewed gaps in explan-
ation. This potentially starts the chain of philosophical inquiry
afresh, with the possibility of eventually moving on to the con-
templation of even weightier philosophical matters lying ahead.
Far from representing the shoddy end-product of an inadequate

Hellenistic scientist trying and failing to produce a set of usable
‘research notes’, or of a shambolic historian missing the point
when it comes to framing a coherent historical narrative, the
paradoxographical collection becomes yet another manifestation
of a complex engagement with intellectual, philosophical and
literary trends on the part of Hellenistic scholars and poets.
Furthermore, by entering the world of the paradoxographers, we
witness a change in the conception of what an appropriate object
of thauma might be in the Hellenistic age: now the text itself has
cemented its place as possibly the most marvellous object of all.
Far from being a manifestation of decline, the emergence of
paradoxography as a mode of writing in the third century BCE
attests to changing attitudes concerning the effects and causes of
wonder itself.

60 See Bing (1995) 115–31 on Ergänzungsspiel in relation to Hellenistic epigram; cf. also
Hunter (1992) 114 on the use of literary epigrams as ‘a provocation to speculation’; this
speculation becomes a hallmark of the genre as a whole; see also Meyer (2007) 187–
210. For the act of supplementation as an essential aspect of the aesthetics of Hellenistic
art as well as poetry, see Zanker (2004) 72–102.
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