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Paradoxography and the pseudoAristotelian Problemata
Abstract: This chapter discusses in what terms, and on the basis of which epistemic principles, the ‘wondrous’ is signalled within the pseudo-Aristotelian collection of Problemata Physica, and how this concept informs the Problemata’s selection and treatment of medical and naturalistic topics. The chapter will argue
that if we wish to comprehend the Problemata’s notion of the ‘wondrous’ we need
to look beyond aspects of its content that seem to conform to our own concept of
the ‘paradoxon’ – a concept that is partly shaped by the fact that we perceive
paradoxography as a distinct form of writing, or genre. As this chapter demonstrates, there is an intimate link between the Problemata’s notion of the ‘wondrous’ and its investigation of causes in nature: far from being collected for their
own sake (as in the pseudo-Aristotelian collection De Mirabilibus Auscultationibus), wondrous phenomena function within the work as propellers of scientific
enquiry, serving to categorise empirical reality and helping to discover the full
range and complexity of the mechanisms that govern physical bodies’ interior
workings and their interactions with the natural environment.

1 Introduction
The 38 books of medical-natural problems that comprise the pseudo-Aristotelian
collection of Problemata1 yield rich insights into the common background that
informed the relationship between medicine and paradoxography in the ancient
Greek and Roman world. This is because, as genres of writing, medical-natural
problems and paradoxography share a similar fascination with nature, including
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I would like to thank George Kazantzidis for his excellent work on the Medicine and Paradoxography in the Ancient World conference, which provided the stimulus for this chapter, and his
encouragement. I would also like to thank all the participants in the conference for the many
illuminating discussions and comments that helped give shape to this chapter.
||
1 On the Probl., see detailed introduction, translation and commentary in Flashar 1962; also valuable are the French translation and comments by Louis 1991–1994 (3 vols) and the new Loeb
translation by Mayhew 2015 (2 vols); on its medical books, see Marenghi 1965 (Italian translation
and commentary); also Ulacco 2007 and Oikonomopoulou 2015.
https://doi.org/10.1515/9783110661774-003
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the place of humans in it, and the wondrous inner workings of their bodies.2 The
aim of this chapter is to shed light on key aspects of this shared background, as
well as highlight some important differences in approach, by discussing the
pseudo-Aristotelian Problemata’s concept of the wondrous, and the way it interacts with its scientific outlook. I will be primarily concerned with the ways in
which the Problemata render wonder instrumental to scientific investigation, and
I will discuss the main epistemic notions that inform its notion of the ‘wondrous’
(a concept that is key to ancient paradoxography but also to ancient science, as
we will see). Moreover, I will draw comparisons between the Problemata and a
Peripatetic collection that falls squarely within the field of ancient paradoxography. This is the pseudo-Aristotelian Περὶ Θαυμασίων Ἀκουσμάτων (De Mirabilibus Auscultationibus),3 a work which, like the Problemata, is rich in heterogeneous scientific observation but, as we will come to see, does not yoke its own
concept of the wondrous to scientific enquiry as an overarching aim.4

2 The Problemata and the ‘Wondrous’
In a collection of such vast scope as the Problemata, one would expect to find
ample space reserved for our notion of the ‘wondrous’. However, its books make
relatively sparse mention of exotic places or animals, or substances of extraordinary properties. Most of the examples are found in books 12–14, 20 and 23–26,
and are concerned with the fragrance that is emitted from spices, lands, or animals (12.7, 12.11, 13.4); the curious impact of the environment on human anatomy
or ethnic characteristics (14.1–2, 14.4–5); and plants and vegetables with remarkable properties, such as the ability to offer a cure for βασκανία (20.21, 20.34).
Other examples discuss unusual meteorological phenomena and their effects on
the environment (23.5, 23.6, 23.9, 23.15, 23.32, 23.37, 23.40, 25.2, 25.6, 26.22, 26.37,
26.44, 26.49, with most instances involving discussions of the unique or unusual
properties of the sea, e.g. why it burns, or why its colour changes according to the
weather or geographic region).5 Not accidentally, these are also the books in
||
2 See Kazantzidis in this volume, on the conceptual overlap between medicine and paradoxography in antiquity.
3 On other variants of the title in the MSS (Περὶ παραδόξων ἀκουσμάτων, Θαυμάσια, Συναγωγὴ
Ἀκουσμάτων), see Vanotti 2007, 5.
4 See edition, translation and commentary by Flashar 1990 (in German); Vanotti 2007 (in Italian).
5 See Wilson 2015.
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which we find references to exotic lands such as Egypt and Ethiopia (14.4), Libya
(23.21), Syria and Arabia (14.4), the Pontic region (14.2, 23.6, 25.6), Scythia (20.21)
and lands of the north (14.1, 23.9).6 Only one mention of an exotic animal is made
overall, and this is the panther (πάρδαλις), which is discussed as an exceptional
case of an animal whose skin is fragrant (13.4).
Wondrous they may be for us, yet there is nothing in the examples listed
above to mark them as such for the reader. Put slightly differently, there is nothing in their treatment that serves to distinguish them from problems that do not
conform to our notion of the ‘wondrous’. In fact, the very terms that one might
say serve as markers of the paradoxographical genre in antiquity, namely θαῦμα
(‘wonder’), θαυμάσιον or θαυμαστόν (‘wondrous’),7 are almost entirely absent
from the Problemata as a whole. There is only one instance within the entire collection where a phenomenon is described as ‘amazing’ or ‘wondrous’, using the
term θαυμάσιος:
Διὰ τί αἱ μὲν βάσεις τῶν πομφολύγων λευκαὶ ἐν τοῖς ὕδασι; καὶ ἐὰν ἐν ἡλίῳ τεθῶσι, σκιὰν οὐ
ποιοῦσιν, ἀλλ’ ἡ μὲν ἄλλη πομφόλυξ σκιὰν ποιεῖ, ἡ δὲ βάσις οὐ ποιεῖ, ἀλλ’ ἡλίωται κύκλῳ.
τὸ δὲ ἔτι θαυμασιώτερον, ὅτι οὐδ’ ἐάν τι τεθῇ ξύλον εἰς τὸ ὕδωρ ἐν τῷ ἡλίῳ ... τέμνεται ὑπὸ
τοῦ ὕδατος ταῦτῃ. [...]
Why are the bases of bubbles in water white? And if they are placed in sunlight they do not
produce a shadow, but the rest of the bubble produces a shadow, whereas the base does
not, but is like sunlight in a circle. But what is still more amazing is that even if a plank is
placed into the water in the sunlight there isn’t ... 8 it is cut by the water at that point. [...]
(Problemata 16.1, 913a18–24,
transl. R. Mayhew)

Unfortunately, the missing part of the text only permits an incomplete understanding of the natural phenomenon that is characterised as θαυμασιώτερον (‘yet
more wondrous’) in this problem. Water bubbles must certainly have featured in
the discussion somehow, given that they are the main topic of the problem. Nevertheless, the use of the comparative for the adjective θαυμάσιος suggests that the
reader is meant to reflect on the problem in its entirety based on the notion that
it describes something wondrous (that is, the adjective applies to the opening
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6 On such ethnographic information in the Probl., see Leunissen 2015.
7 See LSJ s.v., for the adjectives θαυμάσιος and θαυμαστός (both translated as ‘wonderful’, ‘marvellous’). It would be worth noting that θαυμαστός, in view of the fact that it is, grammatically,
a verbal adjective, puts the interpreter of θαῦμα to the fore (i.e. it denotes something ‘worthy of
admiration’).
8 Part of the text is missing. See Mayhew 2011, 480 n. 1.
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discussion of the bases of bubbles and the fact that they do not produce a shadow
as well). Overall, by invoking the concept of θαῦμα, the problem invites its readers to share in its own fascination with nature’s workings, involving, besides animate beings, also minute inanimate objects or formations (the subject of book 16
as a whole, entitled ‘Problems concerned with inanimate things’) such as bubbles.
In striking contrast to what we observe in the Problemata, within the pseudoAristotelian collection Περὶ Θαυμασίων Ἀκουσμάτων the term θαυμάσιος occurs
not only in the title (which can be rendered in English as ‘On wondrous things
that have been heard’), but also, together with the related term θαυμαστός, at
several other places within the work.9 The frequency of both terms’ occurrence is
probably tied to the fact that they are used as generic markers, directing the
reader towards a response to nature and its extraordinary workings that is emotional as well as intellectual, in that it triggers feelings of awe and amazement.10
So much can be gleaned if we compare Problemata 16.1 with a discussion of lead
and its behaviour when it is poured into cold water in the Περὶ Θαυμασίων
Ἀκουσμάτων:
Θαυμαστὸν δέ τί φασιν ἐν Ἰνδοῖς περὶ τὸν ἐκεῖ μόλυβδον συμβαίνειν· ὅταν γὰρ τακεὶς εἰς
ὕδωρ καταχυθῇ ψυχρόν, ἐκπηδᾶν ἐκ τοῦ ὕδατος.
Among the Indians an extraordinary occurrence is told of the lead there; for when it is
melted and poured into cold water it leaps out of the water.
(De Mirabilibus Auscultationibus 61, 835a,
transl. W.S. Hett)

The concept of θαυμαστόν is strategically placed at the very beginning of this
wondrous ἄκουσμα, which reports that melted lead miraculously leaps out of
cold water when it is poured into it. The cause or mechanism is not explained,
however. This is typical of the collection as whole: the Περὶ Θαυμασίων
Ἀκουσμάτων does not, as a rule, seek to provide explanations for the various
θαύματα that it collects, but seeks to entice its audience precisely through the
inexplicable or curious nature of the phenomena that it describes. In effect, the
||
9 See Mir. 832b, 833a, 835a, 836a, 836b, 837b, 839a, 844b. See also 838a, 839a, 841b for the use
of the verb θαυμάζειν.
10 Cf. Nightingale 2004, 253–268, who argues that the archaic concept of wonder ‘is never confined to cognitive experiences: archaic wonder is both cognitive and affective, intellectual and
emotional, ranging from the feelings of reverence and awe to admiration and amazement.’ (ibid.,
256). She contrasts this concept to the Aristotelian notion of wonder, which is tied to the investigation of causes and the search for scientific explanations.
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reader of this collection is invited to treat amazement as a key lens through which
nature can be experienced (namely, as a collection of miraculous phenomena
which exceed, perhaps even preclude, human understanding, and thus effectively render nature an object of admiration).11 This approach is the reason why
the Περὶ Θαυμασίων Ἀκουσμάτων readily conforms to our concept of the ‘paradoxographical’ and is, hence, quite unproblematically labelled as a work of paradoxography.12
The pseudo-Aristotelian problem 16.1 similarly lacks an explanation for the
physical attributes and behaviour of bubbles (e.g. why their base has no shadow,
when the rest of the bubble does), but in its case it would be reasonable to assume
that an attempt to explain the phenomenon might well have featured in the missing part of the text. So much is suggested by the opening question (‘Why…?’,
seeking the causes of a natural phenomenon), which sets the tone for the problem’s overall approach; and also by the last segment of the problem (913a24–29,
not cited here), which refers the reader to works on optics. The development of
an explanation would, moreover, have been in tune with the Problemata as a
whole, where natural phenomena are not collected for their own sake, but with a
view to understanding their causes or so that they can contribute to the investigation of the causes behind other phenomena.13
Another important difference is worth noting: Περὶ Θαυμασίων Ἀκουσμάτων
61 locates the wondrous phenomenon that it describes in a far-off place (India),14
and attributes its knowledge to hearsay (underscored through the use of the verb
φασίν, ‘they say’, cf. the term ἀκουσμάτων in the title). By contrast, in pseudoAristotelian problem 16.1, the phenomenon described is presented as something
anyone can observe in nature, at every place where there is water. No claim to
exclusive or exotic knowledge is made, apart from the fact that the ability adequately to explain the phenomenon requires a scientific manner of thinking (I
will discuss this below). This difference in approach reveals the Problemata’s
placement of wonder squarely within the practice of science instead of locating
it predominantly in the remote, unusual, or exotic.

||
11 Cf. Porter 2016, 411–536, discussing wonder’s instrumental role in treating nature as a sublime object in a wide range of ancient scientific writings.
12 See detailed discussion of the work’s provenance and sources in Flashar 1990, 39–68; and
Vanotti 2007, 5–53. See also Kazantzidis 2018 and in this volume.
13 See Menn 2015.
14 See also commentary by Flashar 1990, 97; Vanotti 2007, 159.
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Revealing of the Problemata’s approach is the fact that, in one instance,
namely, the third problem of book 12, it even goes so far as to question the truthfulness of a report concerning a phenomenon that ancient paradoxography
would unreservedly characterize as miraculous. The problem enquires:
<Διὰ τί> λέγεται [γὰρ ὡς] ‘εὐώδη γίνεται τὰ δένδρα εἰς ἅπερ ἂν ἡ ἶρις κατασκήψῃ’; πότερον
[οὖν] ἀληθές ἐστιν ἢ ψεῦδος; καὶ εἰ ἀληθές, διὰ <τίν’> αἰτίαν ἄν εἴη τὸ συμβαῖνον; ὅτι μὲν
οὖν οὔτε πάντα οὔτε ἀεί, δῆλον· πολλάκις γὰρ ἡ ἶρις μὲν γέγονε, τὰ δὲ δένδρα οὐθὲν ἐπίδηλα
φαίνεται. ὅταν τε γένηται τοῦτο, οὐκ ἐν πάσῃ γίνεται ὕλῃ, ἐπεὶ συμβαίνει γέ ποτε· διὸ καὶ
λέγεται. τὸ δ’ αἴτιον κατὰ συμβεβηκὸς τῇ ἴριδι ἀποδοτέον, ἄλλως τε καὶ εἰ μή ἐστί τις φύσις
ἡ ἶρις, ἀλλὰ τῆς ὄψεως πάθος ἀνακλωμένης. [...]
<Why> is it said: ‘The trees upon which the rainbow has fallen become fragrant’? Now is
this true or false? And if it is true, through what cause would there be this occurrence? Now
it is clear that this is true neither for all (trees) nor always; for often the rainbow has come,
but nothing noticeable appears with respect to the trees. And when this does occur, it does
not occur in every wood (since it does happen sometimes, and this is why it is said). But the
cause should be assigned to the rainbow only incidentally, especially if the rainbow is not
a certain nature, but is an effect of refraction of the organ of sight. […]
(Problemata 12.3, 906a36–b6,
transl. R. Mayhew)

The characteristic formulation λέγεται is also common in the Περὶ Θαυμασίων
Ἀκουσμάτων, where wondrous tales about places, exotic plants and animals,
stones, or substances are as a rule cited as reports or as ‘stories that people say’,
using the verbs φασί (as in the example above) or λέγουσι, as in the following
example:
Λέγεται καὶ τοὺς γῦπας ὑπὸ τῆς τῶν μύρων ὀσμῆς ἀποθνήσκειν, ἐάν τις αὐτοὺς χρίσῃ ἢ δῷ
τι μεμυρισμένον φαγεῖν. ὡσαύτως δὲ καὶ τοὺς κανθάρους ὑπὸ τῆς τῶν ῥόδων ὀσμῆς.
Vultures are said to die from the scent of myrrh, if anyone smears it on them, or gives them
anything steeped in myrrh to eat. In the same way beetles are said to die from the scent of
roses.
(De Mirabilibus Auscultationibus 147,
845a35–b3, transl. W.S. Hett)15

Questions of truthfulness such as the one problem 12.3 poses (πότερον [οὖν]
ἀληθές ἐστιν ἢ ψεῦδος;) do not enter the equation in the Περὶ Θαυμασίων

||
15 See Flashar 1990, 144; Vanotti 2007, 211. Fragrance emitted from substances is also discussed
in Mir. 831b, 832a, 841a. Cf. Probl. books 12–13 (whose topics are fragrant and malodorous things,
respectively).
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Ἀκουσμάτων. By contrast, for Problemata 12.3 the investigation of causes for the
phenomenon would only be meaningful if the phenomenon were true, and the
answer, part of which I have quoted, devotes considerable space to clarifying precisely this issue. As it argues, the phenomenon is only partly true: as it explains
later on, it happens primarily to trees that have a great quantity of internal heat
and which grow in hot and dry places that are renowned for their fragrant plants,
such as exotic eastern locations like Syria and Arabia (906b12–20). Notably, the
answer employs a logical distinction between accidental cause (κατὰ
συμβεβηκὸς) and true cause, which testifies to its commitment to the Aristotelian
theory of causality.16 According to this distinction, the rainbow cannot be considered to be the real cause of the phenomenon, since it is not ‘a certain nature’ (τις
φύσις), but a refraction of the organ of sight. Rather, the true cause is rainwater,
which causes the trees to concoct (πέττειν) the water with their internal heat, and
thus release fragrance (906b26–34).17 Far, then, from being excluded from scientific investigation, miraculous phenomena within the Problemata appear to be
fully ‘normalised’, in the sense that they are fully integrated into the wide gamut
of natural phenomena whose causes the collection’s various problem-type enquiries seek to explain by employing scientific observation and scientific reasoning.
The examples just discussed make it clear that, if we wish to comprehend the
Problemata’s concept of the ‘wondrous’, we need to look beyond aspects of its
material that seem to conform to our own notion of the natural wonder – a concept that is partly shaped by the fact that we perceive paradoxography as a distinct form of writing, or genre. In the remainder of this chapter, I will seek to discuss specifically in what terms, and on the basis of which epistemic notions the
wondrous is marked within the Problemata, and how this concept informs its selection and treatment of medical and naturalistic topics.

||
16 On accidental causes in Aristotle, see Freeland 1991; Frede 1992.
17 See also the discussion by Flashar 1962, 552–553.
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3 Wonder, Science and Paradoxical Problems
The Problemata’s notion of natural wonder must first and foremost be related to
Aristotle’s own concept of the wondrous and its connection to scientific investigation.18 At several places within his works Aristotle treats θαῦμα as the main motive and propeller of scientific enquiry.19 As he remarks in the treatise On the Parts
of Animals:
Διὸ δεῖ μὴ δυσχεραίνειν παιδικῶς τὴν περὶ τῶν ἀτιμοτέρων ζῴων ἐπίσκεψιν. Ἐν πᾶσι γὰρ
τοῖς φυσικοῖς ἔνεστί τι θαυμαστόν· … πρὸς τὴν ζήτησιν περὶ ἑκάστου τῶν ζῴων προσιέναι
δεῖ μὴ δυσωπούμενον ὡς ἐν ἅπασιν ὄντος τινὸς φυσικοῦ καὶ καλοῦ.
Therefore we must avoid a childish distaste for examining the less valued animals. For in
all natural things there is something wonderful … we should approach the enquiry about
each animal without aversion, knowing that in all of them there is something natural and
beautiful.
(Aristotle, De Partibus Animalium 645a15–24,
transl. D.M. Balme)

This is analogous to the notion of θαῦμα that, as Stephen Menn argues, runs
through the Problemata as well. As he puts it:20
Every problem in our Physica Problemata takes up something capable of causing θαῦμα,
brings out the θαῦμα that it involves, and then tries to resolve this θαῦμα by offering an
explanation … The process of raising and resolving θαῦμα helps call our attention to the
differences we are capable of perceiving in things, and helps lead us to knowledge of their
causes. The more the θαῦμα is intensified, the more we will be motivated to seek causes,
and the less likely we are to rest content with too vague and general an explanation.

Moreover, according to Hellmut Flashar, the notion of θαῦμα is underscored
within the Problemata through a characteristic formulation in the enquiries,
which he calls ‘the paradoxical form’. He describes its typical format as follows:
‘Why does phenomenon x have the effect xa, when one would expect it to have the effect
ya, analogous to phenomenon y’?

or:

||
18 See Mansfeld 1992 on physical problems as a genre of scientific writing.
19 See detailed discussion in Llewelyn 2001; Nightingale 2004, 253–268; Menn 2015. See also
Kazantzidis in this volume.
20 Menn 2015, 28.
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‘Why does phenomenon x have the effect y, when one would expect the opposite?’ 21

This formulation is indeed very common throughout the Problemata. The paradoxical nature of certain phenomena is additionally highlighted through the use
of key phrases, namely, ἄτοπον (‘curious’) and [οὐκ] εἰκός/[οὐκ] εὐλόγως (‘[not]
reasonable/ [not] with good reason’), and sometimes even with the simple contrast μὲν… δὲ…22 All such phrases underscore the fact that certain phenomena
contravene or violate certain logical expectations in terms of the physical processes that seem to underpin them or the physiological responses that they elicit.
Their use, instead of the terms θαῦμα/θαυμάσιος/θαυμαστός, foregrounds the
cognitive rather than the affective aspect of θαῦμα within the Problemata. At the
same time, the terms pose broader questions about the deeper epistemic beliefs
which underpin the Problemata’s perception of the natural world, in terms of its
mechanisms. To put it slightly differently, they urge us to consider on what conceptual grounds, and based on what sort of pre-existing categories or preconceptions about how the natural world ought to behave, the Peripatetic scientists who
contributed to the Problemata considered certain phenomena to be more ‘curious’ or strange than others.
The three examples that I quote below can help us detect the first principle
that underpins the notion of the ‘wondrous’ within the Problemata: namely, that
a sort of intuitive physics informs our perception of the world. Processes or phenomena that are counterintuitive are those that generate ἀπορία and call for investigation. Notably, all three underscore the counterintuitive nature of the phenomena that they describe, by using the key terms ἄτοπον, εἰκός, and εὔλογον
(all underlined below):
Διὰ τί φρίττουσι καὶ τῷ θερμῷ καὶ τῷ ψυχρῷ προσχεόμενοι; ἄτοπον γὰρ τὰ ἐναντία τοῦ
αὐτοῦ εἶναι αἴτια. ἢ διότι ὑπὸ μὲν τοῦ ψυχροῦ προσχεόμενοι τὸ ἐντὸς θερμὸν σβεννύμενον
ποιεῖ τὴν φρίκην, ὑπὸ δὲ τοῦ θερμοῦ τὸ ἐκτὸς ψυχρὸν ἀντιπεριιστάμενον εἰς ἓν καὶ
ἀθροιζόμενον τῇ φυγῇ ἔσω; ὥστε ὑπὸ τοῦ αὐτοῦ ἄμφω γίνεται, ἀλλ’ ὁτὲ μὲν ὑπὸ τοῦ ἔσω,
ὁτὲ δὲ ὑπὸ τοῦ ἔξωθεν.

||
21 Flashar 1962, 299: ‘... Ganz fest ist dabei die Form: “Warum hat das Phänomen x die Wirkung
y, nicht aber entsprechend das Phänomen xa die Wirkung ya?” Oder: “Warum hat das Phänomen x die Wirkung y, obwohl doch eigentlich das Gegenteil zu erwarten wäre?” Oft verbindet
sich in den Problemata gerade mit dieser Form inhaltlich der Charakter des Mirakulösen
(θαυμάσιον)’; and ibid., 342, when discussing the relationship between question-format and explanations within the Probl.: ‘Am häufigsten is die paradoxe Form gewählt: “Warum liegt das
Phänomen P vor, obwohl das Gegenteil zu erwarten wäre?”’
22 On these phrases, see Flashar 1962, 342–345. On μὲν… δὲ…, see, e.g. Probl. 10.6, 891b4–13;
Flashar 1962, 343.
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Why do people shiver when they are soaked in either hot or cold water? For it is strange that
contrary things should be the causes of the same result. Is it because, in being soaked by
cold water, the extinguishing of the internal heat produces shivering, but (in being soaked)
by hot water, the external cold is enclosed in one place and gathered together by its flight
inward? So both are brought about by the same thing, but in one case the cause is internal,
in the other external.
(Problemata 8.11, 888a31–38,
transl. R. Mayhew)
Διὰ τί ἀλγεινοτέρα ἡ πληγὴ τοῦ νάρθηκος ἢ ἐνίων σκληροτέρων, ἐάν τις κατὰ λόγον σκοπῇ
τύπτων; εὐλογώτερον γὰρ τὴν τοῦ σκληροτέρου εἶναι ἀλγεινοτέραν· μᾶλλον γὰρ τύπτει. ἢ
ὅτι ἡ σὰρξ ἀλγεῖ οὐ μόνον τυπτομένη ἀλλὰ καὶ τύπτουσα; ὑπὸ μὲν οὖν τῶν σκληρῶν
τύπτεται μόνον (ὑπείκει γὰρ διὰ τὴν σκληρότητα αὐτῶν), ὑπὸ δὲ τοῦ νάρθηκος ἄμφω αὐτῇ
συμβαίνει, τύπτεσθαί τε καὶ διὰ κουφότητα τοῦ βάρους τύπτειν μὴ εἴκουσαν, ὥστε διπλασία
γίνεται ἡ πληγή.
Why is the blow from a fennel stalk more painful than from some harder things, if one considers it in proportion in delivering the strike? For it is more reasonable (to expect) that the
blow of the harder thing would be more painful, for it delivers more of a strike. Is it because
the flesh feels pain not only when being struck, but also when delivering the strike? Therefore, by the hard things it is only struck (for it yields owing to their hardness), but by the
fennel stalk both effects are produced in it – it is struck, and owing to the lightness of the
weight it also delivers the strike without yielding, so that the blow is double.
(Problemata 9.8, 890a36–b7,
transl. R. Mayhew).
Διὰ τί τῶν γλυκέων ὄντων ὁμοιοτέρων ἡμῖν ἢ τῶν δριμέων, θᾶττον πληρούμεθα ὑπὸ τῶν
γλυκέων; εἰκὸς δὲ ἦν ἧττον· ὑπὸ γὰρ τῶν ὁμοίων ἧττον ἦν εἰκὸς πληροῦσθαι. ἢ ὅτι οὐχ
ὁμοίως τό τε ἀγγεῖον πληροῦται ταχύ, ἐξ οὗ πληρούμεθα, καὶ τὸ τρεφόμενον, ἀλλ’ ἐνίοτε ἡ
μὲν κοιλία πλήρης ἐστίν, οἷον τῶν διψώντων, τὸ δὲ δίψος οὐδὲν ἧττόν ἐστιν. οὐ γὰρ τῷ
ταύτην εἶναι πλήρη παυόμεθα διψῶντες, ἀλλὰ τῷ ἕκαστον τῶν τοῦ σώματος τὸ αὑτῷ
οἰκεῖον ἐσπακέναι, καὶ ὅταν ἐκεῖνα ἀπολάβῃ ἱκανῶς, τότε παυόμεθα διψῶντες. καὶ
πεινῶντες δὲ ὡσαύτως.
Why, although what is sweet is more akin to us than what is acrid, are we filled more quickly
by what is sweet? It seems natural that we should be less so, since it seems natural to be
filled less by what is akin to us. Is it because the vessel from which we are filled and the
body that is nourished are not filled equally quickly, but sometimes the stomach is full, for
example in those who are thirsty, but the thirst is no less? For we do not cease being thirsty
through the stomach being full, but through each part of the body having drawn in its own
proper liquid, and when they have received this sufficiently, then we cease being thirsty.
And it’s the same way with being hungry.
(Problemata 22.2, 930a14–23,
transl. R. Mayhew)
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Starting with the first problem (8.11), what is at issue is the fact that two opposing
processes (hot and cold baths) bring about the same result in the body, namely,
shivering. The second problem (9.8) next puts into question the presumption that
heavy bodies produce greater pain in the body when they strike it than light bodies. The third problem (22.2) finally wonders how we can feel more quickly sated
by nourishment that is sweet, when in fact we should seek more of it, since it is
more akin/similar to us (if ‘akin/similar’ is understood here in the sense of more
compatible with/acceptable by the body, by virtue of being more pleasant). In all
three cases, we are dealing with bodily responses to the external environment
that confound intuitive expectations about how nature should work: shivering is
normally associated with cold, not with heat; light objects are not expected to
cause more pain to bodies when they strike them than are heavy objects; one
should like sweet things and want more of them.
The explanations provided in each case demonstrate that these are phenomena to which causes can be attributed, provided that one goes beyond common
intuition and seeks to understand their actual mechanism: thus, the first problem
(8.11) employs scientific concepts, such as internal heat (τὸ ἐντὸς θερμὸν),23 and
the notion that substances collect in one place when pressured by opposite forces
(ἀντιπεριιστάμενον), so as to call attention to the precise mechanisms that regulate the body’s interaction with or reaction to changes in the external environment. The explanation resolves the apparent contradiction by stating that the
cause is the same (ὑπὸ τοῦ αὐτοῦ) – meaning that the body becomes cold either
when its internal heat is extinguished (because of the cold water) or when the
external cold that surrounds it resists (through the mechanism of ἀντιπερίστασις), so to speak, the influence of external heat by ‘fleeing’ inside the body
and thus cooling it.24 The approach is similar in the second problem (9.8), which
emphasises the counterintuitive nature of the physical mechanism according to
which the flesh reacts to blows: when hit by harder things, the flesh simply yields
(and therefore hurts less); when hit by a fennel stalk, which is a light object, it
resists, and this feels like a double blow. Last but not least, the third problem
(22.2) attempts to answer its question (in a rather unsatisfactory fashion) by formulating a general theory about the nature of thirst and hunger: thus, it argues

||
23 Cf. the concept of heat in Aristotle’s biology, with Freudenthal 1999, esp. 7–73. See also
Ulacco 2007, on heat in connection to disease within the Probl.
24 See Flashar 1962, 295–383, on the main scientific concepts that appear within the Probl. and
their provenance (including the Peripatetic concept of ἀντιπερίστασις).
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that the body is nourished through the stomach but takes longer than the stomach to feel full. This explains why thirst and hunger may persist even after we
seem to have satisfied them through nourishment or drink.
On the basis of these case-studies, one can argue that a key aim of the socalled ‘paradoxical form’ in medical-natural problems within the Problemata is
to illustrate how science can explain mechanisms in nature that intuitive thinking cannot – provided that one follows rules of scientific reasoning, is in command of a rich arsenal of scientific knowledge, and can utilise key scientific concepts flexibly and effectively. Further, the three paradoxical problems share a
broader goal of placing the body in nature, by discovering the full range and complexity of mechanisms and principles that govern its interaction with the natural
environment. Thus, each offers the opportunity to reflect on key points of contact
between medicine and naturalist enquiry.25
Secondly, the Problemata’s notion of the ‘wondrous’ is predicated on the
presence of unique or exceptional features in bodies or substances that belong in
certain categories. When an animal or a substance differs in various respects from
animals or substances in the same category, these differences trigger an investigation of their causes,26 as seen in the following examples:
Διὰ τί ἡ θάλαττα μόνον τῶν ὑδάτων κάεται, τὰ δὲ πότιμα καὶ ποτάμια οὔ; πότερον ὅτι γῆν
πολλὴν ἔχει; δηλοῦσι δὲ οἱ ἅλες. ἢ διότι λιπαρά; δηλοῖ δὲ τὸ ἐν τοῖς ἅλασιν ὑφιστάμενον
ἔλαιον.
Why does the sea alone of waters burn, whereas fresh water and river water do not? Is it
because it contains a lot of earth? The salt proves this. Or is it because it is oily? The oil
forming on salt proves this.
(Problemata 23.32, 935a5–8,
transl. R. Mayhew, cf. 23.15)
Διὰ τί ἄνθρωπος μόνον ἴσχει λεύκην; πότερον ὅτι λεπτοδερμότατον τῶν ζῴων ἐστίν, ἅμα δὲ
καὶ πνευματωδέστερον; σημεῖον δέ, ὅτι ἡ λεύκη ἐν τοῖς λεπτοδερμοτάτοις μάλιστα καὶ
πρῶτον γίνεται μέρεσιν. ἢ διὰ ταῦτά τε, καὶ ὅτι μόνον πολιοῦται τῶν ζῴων; ἐν γὰρ ταῖς
λεύκαις πολιαὶ γίνονται αἱ τρίχες, ὥστε ἀδύνατον, ὅσα μὴ πολιοῦται, λεύκην ἴσχειν.
Why does the human alone have the white disease? Is it because he is the thinnest-skinned
of animals, and at the same time very full of breath? Now a sign of this is the fact that the
white disease occurs most and first on the parts where the skin is thinnest. Or is it for this
reason too, i.e. that the human alone of animals turns gray? For in cases of the white disease

||
25 See Menn 2015 and Oikonomopoulou 2015.
26 Cf. the importance of difference in Aristotle’s classification of animals. See esp. Balme 1961
and 1987; Lennox 1999.
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the hair becomes gray, so that those animals whose hair does not turn gray cannot have the
white disease.
(Problemata 10.5, 891a35–b3,
transl. R. Mayhew, cf. 10.33)

The first problem (23.32), from book 23 of the Problemata, which is concerned
with sea water, enquires after a strange property of sea water (the fact that it is
flammable) that differentiates it from drinkable water or water from rivers (ἡ θάλαττα μόνον τῶν ὑδάτων κάεται, τὰ δὲ πότιμα καὶ ποτάμια οὔ). The difference is
attributed to the sea’s unique properties, namely, the presence of earthy matter
(as evinced by the presence of salt) and of oiliness.27 Analogous examples can be
found in book 10 of the Problemata, entitled ‘Epitome of natural things’, which
heavily draws on Aristotle’s zoological works.28 There, uniqueness is in the overwhelming majority of cases attributed to humans. Thus, the second problem
(10.5) asks why humans alone of all animals have the white disease (λεύκην, 10.5,
cf. 10.33).29 The emphasis on the uniqueness of this feature is what triggers the
enquiry, as humans appear as an anomaly or a notable exception in the animal
world.30 The explanation explores the cause by referring to other unique features
of humans (they have the thinnest skin among all animals; they are the only animal whose hair turns gray) – thus underscoring their distinctness even more.
Human uniqueness is highlighted in other enquiries as well, which stress various
features, in terms of which humans stand out: they are the only animal whose
nostrils can bleed; their offspring do not resemble their parents; they have the
smallest distance between their eyes; they sneeze the most; they don’t have a
mane; they can emit many voices; they stammer; they can be born lame; they
have gallstones, large navels, and so on. It is clear from both examples that
uniqueness is construed in terms of the possession of unusual or remarkable features, and less in terms of differences in basic physiological functions or attributes shared across animals.
In fact, it is notable that when such basic physiological functions or attributes are mentioned, humans are not found to be unique, but usually to share features with some animals. So much is clear from problem 10.6, in which humans

||
27 On problems pertaining to the properties of the sea within the Probl., see Wilson 2015.
28 Also in the books that are concerned with the human body (31–38). On book 10, see Stoyles
2015.
29 See Flashar 1962, 507 on the likely source of this problem (Arist. De Gen. Anim. 784a27 f.).
30 Cf. Kazantzidis 2018 on the relative absence of human oddities in early paradoxography (including the De Mirabilibus Auscultationibus).
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and cattle are compared to sheep and goats in terms of a specific feature, namely,
the production of milk:
Διὰ τί αἶγες μὲν καὶ πρόβατα ἀμέλγονται πλεῖστον γάλα, οὐ μέγιστον σῶμα ἔχοντα, ἄνθρωπος δὲ καὶ βοῦς ἔλαττον ὡς κατὰ λόγον; πότερον ὅτι εἰς τὸ σῶμα ἀναλίσκεται, τοῖς δὲ ἄλλοις
εἰς τὸ περίττωμα, τοῖς δὲ προβάτοις καὶ ταῖς αἰξὶ τὸ περιγινόμενον τοῦ περιττώματος γάλα
γίνεται πᾶν; ἢ ὅτι πολυτοκώτερά ἐστι τῶν μεγάλων, ὥστε πλεῖον σπᾷ περίττωμα διὰ τὸ
πλείω τρέφειν; ἢ δι’ ἀσθένειαν τῶν σωμάτων πλεῖον περίττωμα γίνεται κύουσιν αὐτοῖς; τὸ
δὲ γάλα γίνεται ἐκ τοῦ περιττώματος.
Why do goats and sheep provide the most milk, though they do not have the largest bodies,
while humans and cattle give proportionally less? Is it because (in humans and cattle) it is
used up on the body, and among the other animals it is used up on residues, but in sheep
and in goats all of what remains of the residue becomes milk? Or is it because (sheep and
goats) have a greater number of offspring than the large animals, so that they draw off more
residue because they have more (offspring) to nourish? Or is it that, owing to the weakness
of their bodies, more residue is formed during their gestation period? And the milk comes
from residue.
(Problemata 10.6, 891b4–13, transl. R. Mayhew)

The criterion for grouping animals together in this problem is their relative similarities and differences, all marked through the employment of a series of contrasts, each applying to a different feature (goats and sheep, vs. humans and bovines, small vs. large body, large vs. small production of milk), and highlighted
through the use of the μὲν… δὲ… formulation, itself indicative of the so-called
‘paradoxical’ form of scientific problem, according to Flashar (see above).31 What
groups humans together with cattle, according to the question, is their comparatively low production of milk, as well as the fact that they are relatively large animals. The problem compares them with smaller animals, such as goats and
sheep, which produce comparatively more milk, in order to formulate a paradox,
at the root of which lies the presumption (itself based on common sense reasoning) that the quantity of milk an animal produces should be proportionate to the
size of its body. The explanation offers a sound (scientific) basis for considering
these similarities and differences by attributing them to shared underlying physiological processes. According to this understanding, in humans and cattle the
leftover residue (περίττωμα) is used up in the body, when in other animals it is
converted either into milk (in the case of goats and sheep) or into more residue.
Other enquiries in the same book compare humans to pigs, sheep, horses and

||
31 See also Flashar 1962, 507–508 for a detailed discussion of the problem’s concepts and argument.
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asses, or birds on the basis of similar reasoning, and employing analogous explanations.
It is clear from all the examples that have been discussed in this section that
the wonder that is caused by unique or exceptional attributes in animals or substances serves as a tool for categorising reality. Once more, our intuitive classification of the world in terms of fundamental categories such as ‘animal’, ‘liquids’,
‘plants’ forms the basis for issuing further divisions and sub-divisions: thus, the
fact that sea water possesses unique attributes such as flammability means that
it constitutes a special category of water – and this aspect is in fact reflected in
the Problemata’s book-divisions, which reserve a special book (23) for the sea and
another one for hot water (24) – but no separate book for fresh waters. Similarly,
when we look at the case of humans and animals in book 10, the emphasis on the
uniqueness of humans forms a special point of focus for the Problemata: where
Aristotle sought to develop a systematic method of classifying all animals in his
zoological works, the Problemata appears to foreground the investigation of humans over that of the other animals. This is, once more, reflected in its book-divisions: book 1 treats medical topics, and the last 8 books (31–38) topics dealing
with various parts of the human body (the eyes, the ears, the nostril, the mouth,
the face as a whole).32

4 Paradoxical Problems vs. Non-paradoxical Ones
Is the so-called ‘paradoxical form’ of problems the only way to conceive of and
locate the ‘wondrous’ in nature and in animal bodies within the Problemata? This
question is inevitable once a reader has taken in the collection’s vast scope, extending over 38 books, and immense variety of subject-matter, devoted to almost
all aspects of nature. In fact, most books of the Problemata contain a mixture of
problems that have the simple form ‘why is x so?’ and those that have the ‘paradoxical form’. The choices of the collection’s compilers may become clearer if we
examine cases of parallel or reduplicated problems, which occur at several places
across the Problemata’s books.33 Such cases are problems 22.2 and 22.3, the first
of which we have already discussed above.
||
32 See Oikonomopoulou 2015, on the Problemata’s medical books.
33 The presence of parallel problems or replicated problems is a feature that stems mainly from
the fact that the collection is a collective work, in which successive Peripatetic scientists provided input, often revisiting enquiries from a fresh perspective. See Jacob 2004 and Oikonomopoulou 2015 for an overview.

Brought to you by | University of Groningen
Authenticated
Download Date | 8/25/19 8:32 PM

68 | Katerina Oikonomopoulou
As we already saw, problem 22.2 is formulated as a paradox (‘Why, although
what is sweet is more akin to us than what is acrid, are we filled more quickly by
what is sweet? It seems natural that we should be less so, since it seems natural
to be filled less by what is akin to us.’). The enquiry is introduced in such a way
that the emphasis falls upon the unreasonableness of the fact that we acquire the
feeling of fullness more quickly from sweet foods than by acrid foods. The followup problem, 22.3, on the other hand, poses the same question in a simpler format,
yet in such a way that it puts into sharper focus the fundamental question of difference that lies at the heart of the problem:
Διὰ τί θᾶττον πληρούμεθα ἀπὸ τῶν γλυκέων ἢ ἀπὸ τῶν δριμέων;
Why are we full more quickly from what is sweet than from what is acrid?
(Problemata 22.3, 930a24, transl. R. Mayhew)

This is a question format that invites equal consideration of the properties of
sweet and acrid foods and their respective value as nourishment, and indeed the
three alternative answers that follow (930a25–38, not cited here) attempt to address precisely these issues. They distinguish between actual fullness and the
fulfilment of desire for food (in the second answer); and they discuss acrid and
sweet foods in terms of their respective nourishing properties (the third explanation stating that acrid things are not nourishment proper: τὰ μὲν οὖν δριμέα οὐκ
ἔστι τρόφιμα, ἀλλὰ τροφὴν μὲν ὀλίγην ἔχει, τὸ δὲ περίττωμα πολύ, 930a31–32).
Therefore, it is reasonable that one never feels full by eating them (εἰκότως οὖν
πολλὰ ταῦτα ζητοῦμεν ἐσθίειν, 930a32). Moreover, the answer seeks to address
issues raised by the first question, for example by affirming the premise of the
problem 22.2 that sweet foods are more akin or similar to us (they constitute nourishment proper, as it says: τὰ δὲ γλυκέα ἅπαντά ἐστι τροφή, 930a34). Seen together as a unit, problems 22.2 and 22.3 illustrate how wonder as an initial response to nature’s hidden mechanisms can lead to a persistent line of scientific
enquiry, its principal goal being to provide as satisfactory an explanation as possible for these mechanisms.
Clearly then, the so-called ‘paradoxical form’ that Flashar identifies does not
fully account for the Problemata’s rich and varied ways of conveying its wonder
at seemingly inexplicable aspects of nature, nor does it always guarantee the satisfactory treatment of medical or naturalist topics in the explanations afforded by
the collection’s compilers. It does, however, achieve the goal of drawing the
reader into the scientific observer’s world of curiosity, as well as drawing attention to the conceptual principles that guide scientific investigation.
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5 Conclusion: Problemata and Ancient
Paradoxography
The association of wonder with scientific enquiry that runs through the Problemata was bequeathed to the subsequent tradition of medical-natural Problemata-writing represented by imperial authors such as Plutarch (particularly in
his Αἴτια Φυσικά)34 and pseudo-Alexander of Aphrodisias.35 These authors too include a blend of topics, some of which fall under our own notion of the paradoxographical, while others convey the notion of wonder at the workings of nature
through their treatment of topics from everyday life or the sciences. The role writers of Problemata played in shaping the paradoxographical genre in the ancient
Greek and Roman world remains to be investigated.36 Similarly, the role the
pseudo-Aristotelian collection Περὶ Θαυμασίων Ἀκουσμάτων played in this tradition deserves to be accounted for in more detail. To return to the earlier comparisons I drew between the Problemata with the pseudo-Aristotelian Περὶ
Θαυμασίων Ἀκουσμάτων, they seem to suggest that the two collections’ differing
treatments of the miraculous, in the case of the Problemata being close to Aristotle’s own notion of θαῦμα, and in the case of the Περὶ Θαυμασίων Ἀκουσμάτων
collecting θαυμάσια for their own sake, might represent divisions of knowledge
that existed within the Peripatetic school. At the moment, and while there is still
no systematic investigation of the relationship between the two works, this too
remains an open question.
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