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5 ‘Wonders’ and the natural world: natural
philosophy and historie

This chapter turns from the human world to the world of animals, mar-
vels and the intersection between natural philosophy, medicine and Ais-
torie, or, literally, ‘enquiry’. In some parts of the Histories the audience is
offered information, tales or theories concerning the natural world —
animals, geology, biology — which at first glance seem to be very much
the preserve of the physiologoi, those natural philosophers, at least, who
speculated about the animate and visible parts of the natural world. Yet
to pin it down so specifically is clearly unwise, since it is virtually impos-
sible to separate subjects dealt with by certain physiologoi (Anaxagoras,
Democritus, Diogenes of Apollonia) and those treated by writers of the
Hippocratic Corpus. There was considerable interaction and sharing of
ideas and concepts between them; in terms of methodology, the medical
writers can be integrated into a continuous investigation of the develop-
ment of Greek philosophical and scientific method, though there is debate
on the extent to which Greek medicine was based on observation and
empirical methods (see pages 153—61). Moreover, not only do we find a
community of interests and ideas between physiologoi and doctors, but a
continuity also between certain Herodotean descriptions and those of
writers of the late fifth century and early to mid-fourth century, which is
suggestive and exciting. Herodotus® debts to the geographical theories of
the early physiologoi. are well known: for instance his pointed curiosity
about the significance of fossils which obviously played a part in earlier
attempts to uncover the development of the world,' his theory that the
northern part of Egypt was once a gulf of the sea, backed by observations
about the silting up of river valleys,” and his assured and impressive
discussion of theories about the flooding of the Nile itself. But it would
be implausible to regard these interests simply as intellectual relics of

1 11 12.1, combined with other factors for the example of Egypt; cf. Xenophanes on fossils,
DK 21, a 33. A. Lloyd, comm. ad loc. suggests perhaps Anaximander; also Xanthos,
FGrH 765, ¥12; cf. Brown (1965) on the geographical theories (68—72 on Hecataeus).

2 y1 10; Hecataeus was interested in sedimentation FGrH 1, F301: see A. Lloyd, Commentary
ad loc. and 36f.; cf. Thomson (1948), 103 ff.
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136 ‘Wonders’ and the natural world

iﬁ:;l older Ionian science, still less as a fossilized preservation of a younger
erodotus who was soon to turn to higher historical questions.3
Let us consider for a moment one subject where Herodotus’ 'discussion
has close affiliation with other ideas of the time, the section on the ANiIe
flood. The very length of his section on the flooding of the Nile (i1 19-27)
suggests. that the problem attracted a contemporary fascination, and th
section is replete with the language of enquiry (e.g. u 19).* Th;: lon esi
rebuttal is devoted to the theory of Anaxagoras, a conteml')orary or ngear
contemporary (I 22), and while Herodotus offers a critique of Thales’
solthn of probably more than a century earlier,> as well as Home y
belle.f in Ocean adopted by Hecataeus (x 21), his o’wn solution — that tfls
sun is the root cause — has elements which would have been famili :
t0. some earlier Presocratics as well as later fifth-century writers such s
Dlogene§ of Apollonia and Oinopides of Chios (11 24ff, ). His stress : X
evapore_mon' and more especially that the sun ‘pulls’ (§7\K.Elj the water u y
recurs 1n.D10genes’ slightly different explanation.® And he reverses tl?e’
question in such a way as to present the problem as one about why th
river level should be so low in winter, rather than so high in summe}r, N
trait shared _by Oinopides of Chios.” Whether contemporaries ave— .
equal at’Fentlon to the Ister, as Herodotus himself does. is ungknow:;n
Meaanmle t.he Anaxagorean theory involving melting sn’ow was resur-.
rected in a different context by Democritus who thought melting snow i
northern gountries created clouds and later rain, which with thge hel Hfl'
l-;‘tesmn vymds, then fell in the south.® Not only were these still live ves
tions which continued to fascinate, but the manner and ideas with vtlllllliesll
Herodotus approached them sits easily amongst these other contel(l:l
porary — and later — theories. Similar suggestions may be made ab ¢
Herodotus’ forays into biology. s aon

3 As Jacoby (1913).

* For analysis of the ar i
gument itself, ch. 6 below. See detailed comm
1 i t:
;.,:Vz);g f(‘)c;‘rctcl:etwhole section, who comments (p. 104), ‘H., as usual exslhacl)rgsal(liirlrfsce'lfP gul?y
ntemporary scientific doctrines’; and B ' ]
s modern explanation has nothing to do with melting ;n(:lv:au (1964) Foucart (1943). The
6 ]II) 20, Etesian winds: DK 11, A 16. )
K 64, A 18: also involves ikmas being * ’ (& i
3 8 g ‘drawn up’ (8 i i
) glo(u%‘l'i not ;ri the fragment here). See also ch, 2,113.(52‘(;[; ;s)z);;g:me ord of Diogenes
D Oino’pﬁie S _(E FGrHO§47, _Fl (6), Anon. MS). A. Lloyd sees Herodotus as closest
i e, ;ztg; atl?t(;l:)slgz:c'e:h(;}llghtdﬂ:;e sun passed below the earth in winter, to
ce. Herodotus’ complex argument about th Ve,
of the sun between summer and winter would have been shared by other phyf‘ilol;:;:?l g}t

also Breaths, ch. 3.3 J, whi i ‘wind i i
e reails, ch. , which thinks the ‘wind is responsible for the movement of the sun,

® DK 68, o 99 (= FGrH 647, ¥1 (4)).
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So the argument of the first part of this chapter will have two prongs:
firstly it will try to show that, in his treatment of the animal world, Hero-
dotus sometimes works along lines similar to those visible in contempo-
rary and later Greek natural philosophy and medicine, the quest for the
nature of the natural world and of man. Secondly, our detailed study will
illustrate quite how closely intertwined are the separate disciplines, as they
became later, of philosophy, medicine and the enquiry into nature (i.e. of
the physiologoi). This is not, of course, an unfamiliar notion,® but its ap-
plication and relevance to Herodotus’ Histories could be explored more
fully than it has been. While it is always important to bear in mind that
there was no separate discipline such as history when he wrote, it is harder
to imagine exactly what that meant in practice in the mid to late fifth
century. The interaction of ideas, as well as the rivalry between incipient
disciplines (or technai) may do something to illuminate the kind of pre-
disciplinary world in which Herodotus wrote. Accordingly the second
section of this chapter looks more closely at some elements of this inter-
action and community of ideas. The final section brings the implications
to bear upon Herodotus’ Histories and our interpretation of his descrip-
tion of his work as an historie.

Two further points will lie behind much of the discussion and deserve
high-lighting here — both related to the nature of early Greek natural
philosophy and medicine. As we have seen occasionally in earlier chap-
ters, early Greek natural philosophy and medicine combines empirical
and theoretical methods in varying degrees. Observation and observable
phenomena are brought into play but often interpreted by means of the-
oretical or abstract considerations or unvoiced assumptions about what
should be the case.!® One may even suspect that such enquirers into
nature often saw what they thought they should see, observations being
theory-led (cf. the notorious modern example of theories about race and
intelligence linked to skull size, which were clothed in the impeccable
language of science and scientific experiment). Herodotus® enquiries are
no different. It is hard to credit his ‘description’ of the hippo, a creature
often inconveniently submerged under water, or the phoenix, a mythical
bird he admits he has never seen, except as descriptions borrowed from
Hecataeus,'! but in other controversial examples the problem may be

9 See works on relation of philosophy and medicine, n. 57 below.

10 For the degree of observation and experiment in Greek science, n. 57 below; and for a
particularly controversial case of ‘autopsy’, Nat. Child. 13, p. 165 below, with n. 98. Ex-
pressed rather differently, Corcella’s stress on gnome in Herodotus (1984, 63-7) touches
upon this general issue.

11 As Porphyry: FGrH 1, ¥ 324a for the accusation of plagiarism.
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more complex. The propensity even of early Greek science to combine
schematic theory with visible phenomena needs constantly to be borne in
mind.
This brings us to Herodotus’ ‘wonders’ or thaumata (Bcoucra in the
Ionian dialect), his descriptions of marvels and wondrous things. If we
tend to see Herodotus mainly within a lineage of historians, and part of
the line of historical development from Hecatacus who begins to ‘ratio-
nalize’ Greek myths (that is, remove some of the more far-fetched ele-
ments) to Thucydides who is rigorously rationalistic, the presence of
marvels in Herodotus is somet ing that calls for some apology — and
possibly mild patronizing. Of course marvels often do take their place in
the Histories simply because they are marvels, as Herodotus says of his
reason of extending his coverage of Egypt (u 35.1), not to mention some
of the more fabulous descriptions. But wonders also play an important
part in early Greek natural philosophy; they are not simply the tools of
the story-teller anxious to keep his audience. Democritus for instance is
said to have written about ‘the most wondrous and paradoxical things of
nature’ (t& favpooTd kal T TapaAoywTaTa Tiis pUoews), 2 and a work
appears under the name of Aristotle, which may be genuine, with the title,
‘On marvellous things heard’. This forms a list of odd and inexplicable
phenomena mostly of the natural world, though it also includes elements
from human society, from springs, natural fires, metals, to dangerous
animals and multiple births. The unusual, the wondrous, the marvellous
might well provide exotic phenomena which need explaining as part
of physis — the phenomena of silphium, for instance, and of bitumen,
brimstone (theion), and alum (stypteria) were apparently discussed by
Democritus (DK 68, A 99a; cf. chapter 2, p. 52 for other connections),
just as those medical curiosities, the Scythians with the ‘female disease’,
the Anaries discussed by Airs, also demanded to be explained by the laws
of natural philosophy. Indeed as with these last people, fantastic “facts’
might be created by a priori assumptions — as the author of Ajrs asserts
that the Scythians cauterize themselves in several places ‘simply because
of their moistness and softness’. 13 Or as Aristotle declares, ‘males have
more teeth than females, not only in men, but also in sheep, goats and
pigs’ (HA 1 3, 501b19f.) - there was no need to check. A perusal of early
‘scientific’ theories and questions about nature leaves one in no doubt

12 DK 68, A 99a.

3 Ch. 20.2 J. Cf, the statement of Airs (ch. 22) that they attempt to cure their condition by
cutting a vein behind the ear; Airs points out that this would not help, because of the
notion that semen starts in the head.

T-
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about the role of a priori assumption rather than observatlor} bmdn];anyucs)i
these ideas.'# So the remoter parts of the world may be ‘desc':rl ?5 bec;anot
they are remote, exotic, marvellous and the':refore.fasc1na;lmg, t uThe
solely for entertainment value and fgr t.helr quality as 4 h;u;lmlc; gi.a ! a};
might also be interesting for the enquiry }nto nature, in w (;: dia ls as
important as Libya, the Nile as interesting as t.he Maean e;. e Nile
constituted a ‘marvel’, so did its cgqnteriintg{g‘::ezmgth;)fo fngiher
ts it, its nature ( physis) is quite di .
Ir_iI\?;:*)sdg:ul;%l;. Yet Herodotus tries t'o show at len_gtl} thalt1 there 12?112:3
planation which would fit the Nilfeulvlwthoutt Fonttf?;éullftér e(;cé(pjeor)l oot
i — he gives equally attention .
(s)sgljirng‘:zf)nformiy to v;lhat are effectively universal laws (Lf naturc:,[,o atllll(i
he reinforces this by explaining how exactly the same would2 al;;pgp o
Ister were the heavens and winds reversed ('II 24-7, esp. 26.2). 1r1tn s Z
Democritus mentioned Arabian catFle with good horr}s asf%a o
wider discussion of the growth of animal horn, the ﬂowmg of un} 1—0:
ikmas, and phlebes,!” Libyan asses (évol) as part of a dlscufs511<in 0 pn :
lific creatures.!® Later, Aristotle picked up _the theme of the mari gd
formed’ animals of Libya and sought to explau} why thf:y vyeri stc)) va e
by considering the consequences1 of( :In es/s4en‘t1al VII)Iré(l\clzltlllc)e610n6 bl17 y;é. cf
i nimals at waterholes (Hist. Anim. m) —28: cf.
gﬁ;};fslrng,s Iif;é). Marvels were clearly part of the enquiry into the natural

world.

Oligogonia and polygonia, and the Arabian snakes

Let us turn to the fascinating case of the Arabian snak?s apd tllle Ilr(1atter of
prolific birth and its opposite that occur in Herodotus t‘hn'df ook. o

In Book m, Herodotus moves from the remarkable list of satrapie %
the Persian empire (89-97) to an equally reme_lrkable excursus on sci{:ll:ethe
the peoples at the far edges of the Persian kingdom, beginning w.

14 See Viastos (1970); Mansfeld (1980a); G. E. R. Lloyd (1979); and works cited below, .

15 gZ;e Redfield (1985); Romm (1992). Cf. Greenblatt (1]29112]for ‘;’ ralx(lig?n ott;1 ;eg;llzsjeszaa:g;
i i g ing the ‘wonder’ of the New Wor :
interpretative strategies surrounding e et o estosation

d eriod — mostly, however, as a prelu .

16 ;I(l)(: fl?éliydz? szizl}ll) right, that he is underlining the uniformity of nature, Corcella (1984),
80-1. '

17 DK 68, A 1535, from Ael. Nat. Hist. xu 18-20.

18 4 151: from Ael. NH xu 16.
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India}ns — a series of exotic and marvellous tales. The initial excuse is that
hf’ will explain how the Indians acquire the gold which goes to the Persian
king. ‘Of all those we know about in Asia, and about which we can speak
t@tMully’, the Indians lie furthest east (98.2). Finally we reach the noto-
rious tale of how the Indians acquire gold dust in the face of opposition
from terrible giant ants (m 102-5), which always intrigues apologists and
F:ynics alike, though Herodotus seems to want to distance himself from
it.'® Then he declares, ‘It is the farthest reaches (eschatiai) of the earth
that have the most beautiful things, while Greece has by far the best mix
of §e§tsons’ (m 106.1), both summing up what he said about India and
anticipating more on Arabia. For, Herodotus continues, India is very far
east, ‘as I said earlier’, the animals are bigger than elsewhere, they have
plentiful gold, and the wild trees grow something better and softer than
wool. As for Arabia, it has wonderful spices, though the Arabians can
only get at them with great difficulty. There follows a detailed description
of the Arabian snakes (3gies, chs. 107-9; 110 ff. continues with the
ex_traordinary methods used for gathering the spices). These snakes are
winged and guard the frankincense trees. They would overrun the whole
world were it not for the fact that they, like the vipers, procreate in such a
way that when the male and female come together, the female bites clean
through the male’s neck. The male dies, but he is avenged by the unborn
young who make their entry into the world by eating through the moth-
er’s womb. Hence they do not multiply as fast as their nature (physis)
would allow (m 109.1).

The whole section is a wonderful description of ‘marvels’, thaumata
(u'sc?d of cinnamon at ch. 111.1). The flying snakes themselves have
elicited particular scepticism, especially as they have already made their
appearance in highly questionable circumstances in Book 11.2° Herodotus’

19 Cf m 105.1: ‘as it is said by the Persians’, and finally again, d Mépoau paot. Note that the
tale also requires explanations about climatic heat and camel behaviour! See Fehling
(1989), 97-8 for a different view. Pritchett (1993), 90 ff.,, mentions various ‘explanations’
for the ants; marmots resurrected by Michael Peissel, anthropologist and explorer of
:l"lbet (T.zmes, 4 Dec. 1996). Perhaps a mistranslation: the Persian calls these creatures
mountain ants’.

n 75. Cf. Fehling (1989), 24-7 for scepticism on the snakes (whi

share): whether or not Herodotus or his informants believed Eh;n t‘;l;es};reil};vgle(zfsetr W(;)ulﬁg
fmother matter. There have been many ideas on the presumably garble& origin oi‘ these
sr_lakes’: Rawlinson favoured locusts; cf. A. Lloyd, Commentary on Book 1 pp. 75f.: he
thinks I 75 ‘may owe something to Hecataeus’; he favours flying lizards and ;uggests .t.hat
ISILyllO7 v:as the result of elaboration of tales about them from the East, travellers like

ax etc.

20
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statement about the eschatiai has been seen, surely rightly, as part of his
over schematic division of the world, a tendency to see geography in
terms of binary opposites, and a schematic apportioning of the world
into the extreme and atypical on the margins, and the mixture in the
centre.>! Romm suggested that Herodotus is at times working with two
slightly contradictory models of world geography, one in which the
furthest places are deserted (eremoi), the other, more mythical, in which
they contain wonderful or idyllic peoples like Ethiopians and Hyper-
boreans.?2

But wonders turn out to be important for an understanding of the nat-
ural world. In the remarkable and rather neglected section following the
statement about the eschatiai on the one hand, and the snakes in Arabia
on the other, we are treated to what is almost a lecture on biology in
miniature, and an almost Darwinian theory about the survival strategies
of different species of animal.23> We move in other words from one ‘theo-
retical’ or schematic framework to another.

The flying snakes guard the trees of frankincense (x 107). “The Ara-
bians also say this’, that the whole land would be filled with them, if they
were not checked, as Herodotus adds, ‘in the way I know happens with
the vipers’ (108.1). It is not till later (ch. 109) that we learn precisely how
the snakes’ and vipers’ breeding habits manage to reduce their numbers
spectacularly in a horrible example, as Herodotus points out, of animal
‘retribution’ between male and female.?* But first, he continues:

21 See particularly Redfield (1985), esp. 110-12 (‘We place the fabulous beyond the edges of
the known world, he [Herodotus] suggests, not only because they are beyond our knowl-
edge, but because, as we move toward the edges, we encounter more extreme conditions
and therefore atypical forms, both natural and cultural’, p. 110). Cf. also Romm (1992),
38 ff,, 68-70, on the eschatiai producing the best, and on the difficulties of getting at
these benefits (but see n. 22); also Romm (1989). Heinimann (1945), 22-3, stressing the
schematization, talks in terms of the scheme of classification of Ionian historie. On
Hdt. 11 106 see also: Immerwahr (1966), 49f. (antithesis), 102f.; Detienne (1972), 20f., 36f.
(ch. 1); Romm (1987) — for the five stories about acquiring the gold etc.; Nesselrath
(1995).

22 Romm (1992), 38; he is over-schematic: he sees Herodotus® account of how Arabians and
Indians obtained these valuable products as ‘hard primitivism’, in which ‘a bare living has
to be wrested at great cost’ (p. 68): the rough distinction (‘hard” and ‘soft’) is often useful
(see Redfield 1985), but the point here in Herodotus is that these fabulously rich or valu-
able commodities can only be obtained with difficulty and pertinacity — he is not talking
about scraping a living.

23 Nestle (1908), 16-18, discussed an aspect of this (see below). Note esp. Demont (1994a) -
concentrating on Plato’s Prot., Herodotus and providence (less on wider context). Romm
(1992), 38 ff., 69—70, on ‘hard primitivism’, and geographical schemata. Falus (1977) has
strikingly little to say about content or context.

24 Cf. Demont (1995) on motif of revenge.
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The god’s fore_:sight is v_vise, as is likely (domep kai oikds omi), for it has ensured
that those animals which are cowardly and edible are all prolific (TroAUyova),

while all those which oA
(108 2025 se which are savage and troublesome, have few progeny (dAryéyova).

So it is by the ‘foresight’ of the divine that timid animals are prolific
(polygona), the others are oligogona, they have few offspring. He then
gives detailed examples to back up this statement: the hare is the example
qf the timid creature (to which we return), the lion is the opposite. For the
!loness conceives only once in her life and ‘the reason is’ that the lion cub
in the womb has such sharp claws that the womb is ripped to shreds with
t%le‘one birth (108.4). Vipers (echidnai) and the winged snakes have a
similarly self-destructive way of procreating (see 109 and above).

‘ Th'ere is much in this surprising passage which suggests a serious phys-
iological angle in the midst of what seems to be a typical section of merely
exotic wonders. Let us start with the concepts of oligogonia and polygonia.

Herodotus is the first writer in extant Greek literature to use the word
f)ligogonos, the first in which the dual concepts appear together.2® This in
itself is interesting (though the limitations of ‘extant’ literature should be
stressed: both appear in Plato’s Protagoras: we return to this below).
However, Airs, Waters, Places has a brief section on the same phenome-
non, and in connection with the Scythians. The Scythians are charac-
terl_zed by their moistness, ‘their bodies grow relaxed and squat’, and
various other physical characteristics follow from this moistness (ch. 20).
They are characterized as ‘least prolific’ (ch. 19.1 J), and at ch. 21.1, ‘Such
a nature cannot be prolific (ToAUyovov)’ — because of the moistness of
their physis, the men have no desire to have intercourse; also they indulge
constantly in horse-riding. The women have fat and moist flesh, which
means the womb cannot absorb the seed: ‘Because of these necessary
causes (UTd ToUToov Tév dvarykéwv), fecundity (roAUyovov) is absent from
the Scythian race’ (21.3). The author continues with this miserable cata-
logue of Scythian traits; we then hear about the Scythians suffering from
the female disease, the Anaries (ch. 22).

It is interesting that this passage in Airs on Scythian lack of polygonia
was noted and discussed by Heinimann, but Heinimann did not notice the
Herodotean interest in the same matter.2” Heinimann combined Airs ch.
21 with a passage in Aristotle, Gen. Anim. (v, 770a34f.), where Egyptian

25 ¢ = Am. a NP )
Kai Kkews 1ol feiov 1) Tpovoin, doTrep kad oikés EoTt, tolioa gogh, Soa by [y&p] yuxhv Te

§El7\6( ‘Kod ’éSo'o&ua, TodTa pEv TAVTa TTOAUyova TeTToinke, fvar uf EmIAITT KaTeotidpeva
5 20 8¢ oxérhia kad dvinpd, SArydyove. ‘ ,
- I(_)In cg)nventl?lnga;‘l;;hr;znology; polygonos occurs in Aesch. Suppl. 692, of plants.
einimann , 22-3, suggesting that Egyptians in Airs al ;
rr— %Y irs also were polygonos; also
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women are mentioned as prolific (polygonos), and speculated that both
derived from Ionian historie. The implication that Egypt featured in this
way in the lost part of Airs is certainly strong. But such a suggestion
about Tonian historie is impossibly vague: Heinimann seems to imply a
long distant source, since he also mentioned the possible derivation of
schematic geography from Hecataeus. Indeed he contrasted nearby the
doctor’s ‘scientific’ thinking?® and Herodotus’ supposedly archaic idea
that the ends of the earth had the most beautful objects (Im 106). But the
omission of Herodotus in the discussion of polygonia in any case under-
mines his suggestion. What we can see from other Greek discussions
enables us to refine the picture and make some suggestions about Her-
odotus’ intellectual affiliations and milieu.

Prolific birth or its opposite was a subject of interest to some of the
most serious thinkers on the subject of generation in the second half of the
fifth century (contrast the slightly patronizing tone one senses in Heini-
mann’s use of ‘Tonian historie’). Thus the author of On the Nature of the
Child, dated by its most recent editor to c. 420, turns in ch. 31 to the cause
of multiple births and how twins can result from one act of intercourse
(answer: the womb has a number of pockets). Animals who produce large
litters are mentioned, both wild and domestic; the dog, pig and ‘other
animals which produce two or more offspring from one act of intercourse’
are produced as evidence that twins are, in fact, born from one act of in-
tercourse (31.2). This was clearly an issue of importance, though we may
note that the Hippocratic author concentrates on the physical cause of
multiple births, not the significance of this in the wider scheme of animal
survival, as does Herodotus.

The antecedents of this view are problematic and complex, but it is
clear that the Hippocratic writer was not the first to discuss this. He seems
to be using ‘an account which is definitely ascribed to Democritus in the
tradition’, though as a recent commentator admits, the same explana-
tion might have been used by Anaxagoras or by Diogenes, since its ele-
ments are pre-Democritean.?® Thus according to Aelian (DK 68, A 151):
‘Democritus says that the sow and the bitch are prolific and he adds the
explanation that they have many uteri and places to receive the seed’
(then follows more on the seed itself). Empedocles also had an explana-
tion for twins or triplets, again apparently for the biological process itself

28 Heinimann (1945) 22; ‘Der naturwissenschaftlichdenkende Arzt’, p. 23.

29 See Lonie (1981), 63 (both quotations); 2525 for further discussion. Cf. Diller (1934), 45
and esp. n. 78, on Hdt. mx 108 (also 1v 29) and Democritus to show that the questions
asked by Democritus in A 150a—155 were older: concerned with Democritus’ Aitiai, he
seems to see Herodotus as evidence for Ionian origin of aetiological literature.
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(DK 31, A 81: superabundance of its divisi
DK 31, : sperm and its divi itus’
view lies closest to that of Nature of the Child.3° sion). Democritus
F: Herodotus obviously apprgaches the question of prolific birth from a
ifferent angle: 1}6 dqes not give us a general biological theory for how it
occurs, the physical, internal mechanism, that is, which would apply to all
aIIImnals. Indeed he seems rather uninterested in the general mechanics,of
the plrocess. But two elements of his account are crucial: firstly, he d(;es
f;v;:v eﬁnfsht}}; (andkgruesome) biological detail for the hare and’the lion
¢ snakes, so he does not gloss over i tai imal
. : precise details of ani
bllcl)logy altog_ether, secondly, he asks, indeed he begins with, the quesggﬁ
w g s;)lme animals have polygonia, others have oligogonia. ’
o c:ltIW:re brfought together neatly in the Pseudo-Aristotelian Problem
, ys a ascinating treasure-trove for what are i i i
able questions of a pseudo-scientific nature: 1€ 10 s wildly fmprob-

UV hy are some hVIng Creatures pI'OhﬁC Ilke the SOwW the bltCh aIld the haIe, bl.lt
£l 2
OtheIS, llkC man and the hOll not? IS it that the tomler have many WombS and

places which the sperm hastens t i ioh it i dive
oo the opposite?3? stens to fill and into which it is divided, while the latter

:le(l:t (1; r:;lﬁékazlle is bot1.1 that this is precisely the question Herodotus
) T, the question to which he offer

the author covers some of the Tion and. the b

the same examples: the li
Herodotus’ main exam: ® habinn fiying s
ples apart from the Arabian flyi
the vipers, feature here as pri 1 o e
' , prime suspects.>? It would seem th
. - . . . en, fr

tlﬁls (I:é)mblnatlon of: ancient discussions that Herodotus’ few paragra 01111;
should also belong in the thick of discussions of Iate fifth-century sperc)u-

Any degree of certainty is, of course, impossible. But there are inter-

10 ., Sy
3:mg>:;t1;i rﬁz;f;s:chi ;gld hi?ge(lf he I;Vas 40 years older than Anaxagoras; he had a long
A c or see D.L. x 41); at any rate he will coinci i
;c;:grjaele Izjntg;al g(l)lﬂosophers; Jouanna sees him as contemporarzlv1 wi}:ﬁvfli;(;gz;gii Wétttl
2 B0 15(') o ] 8192 :;)811 twins; ch. 31 on cause of superfetation in women (here *Eni Vo).
sectio.ns) X ! - laaM—li);. g?l‘l.ea:l(l) A;'lst. Gen. Anim. v 4. 771627 ff. (uterus with d}’g:rae)lit
s . T: i i
) iause f;(;rn‘monotokia’, ‘polytokia’}_, or elaborate discussion of whether there is a single
ater, Aristotle is still trying to combat the i i
. ; idea that the lioness gives bi i
E/;n.’)plé) 5579)b§'—z11, _he declares that Fhe idea about the lioness losingg1 the unt:i'lu(s)rig r(l)(l)llie. HA’
Tk e‘T'])s ’T ﬁl 11.1venfed to explain the scarcity of lions (cf. Herodotus vi 126 on li s
846b{)8;2.2 “:eh:rlpe'::s' mpthods reappear in Arist. On marvellous things heard, choris615n
b, Atreids’ in re 5‘7 is cited as an example of revenge by the young on the mther.(Witl;
the Areid lonrgmdliséu;s‘i:gh C;lytzmliesga’s dream, Aesch. Choeph. 523-50). For what it is
] n ) . . .
aples o cm oS rist. Gen. Anim. has a rather different range of both ex-
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esting respects in which Herodotus stands out. If we can take the question
and answer of the Problemata and Democritus as the fragment stands, we
receive a biological explanation involving the physical character of the
womb which has no place in Herodotus. Herodotus’ gruesome account of
the fate of the lioness explains her single conception by the lion cub’s use
of his sharp claws in the womb: this explanation involves the behaviour of
the unborn rather than the nature of the womb; it is also quite different
from the generalist explanation given in Airs, which simply invoked
moistness. The same can be said of Herodotus’ details about the snakes.
We can perhaps simply guess that Herodotus was aware of other dis-
cussions about animal birth-rates that simply have not survived. For the
hare and the lion were certainly classic examples for the question for the
later author of the Problemata.

In fact it is probably significant that this Herodotean description of the
lion’s birth pangs seems to correspond neatly with the medical view that
the pains of giving birth were produced by the infant struggling to emerge.
This description, implying a passive uterus, has been seen as ‘the most
explicit expression of the notion that a parturient’s pains were due to
blows from her rambunctious infant as it forced its way out from the
maternal womb’,33 though its presence in a complex passage of this kind
should make one wary of taking it simply as a reflection of popular mis-
conceptions about lions.

From the presence of the topic in Democritus, Airs (however dis-
appointing), as well as Nat. Child, one would guess easily that here Her-
odotus was touching an issue of the latter half of the fifth century and a
contemporary one, and certainly not merely harking back to some very
much earlier account of ‘Tonian historie’, perhaps Hecataeus.3* To as-
sume that this kind of detail in Herodotus’ Histories must go back always
to some earlier source implicitly misrepresents the nature of contempor-
ary debates about biology and animal reproduction.

But what makes this even more probable is the presence in his descrip-
tion of the hare as a high producer, of an extraordinarily technical and
unusual word: #mikuioketar, meaning superfetation, or the capacity of an
animal to become pregnant again when it is already pregnant. The hare, a
timid animal, is especially polygonos, for, ‘it alone of all wild animals can
be doubly pregnant’ (¢mikuiokeTar polvov TavVTwY fnpiwov), (108.3). This

33 Hanson (1991), 90; also 94; she mentions Aesop’s fable (257 Perry) — though not wider
intellectual context, and points out similar ideas about the human baby forcing its way
out in Nature of the Child.

34 Pherecydes of Syros, DK 7, A8, is added tentatively by Lonie (1981, 255): ‘an early ex-
ample in mythic form, of the belief that multiple birth is determined by the structure of
the uterus’: but the fragment in its present form is unhelpful.
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verb occurs in Herodotus, in the late Hippocratic treatise Superfetation 1,
where the Greek title is émkUnaois, and in the discussion on the subject in
Aristotle’s Generation of Animals.®> The Hippocratic treatise discusses
superfetation in women, and assumes the presence of a two-horned uterus
for the purpose. Superfetation is also discussed in On Regimen 1 31.36
Herodotus is thus au fait with one of the most technical terms in the dis-
cussions relating to prolific births (to which superfetation is obviously
relevant). One can easily assume that the term so attested in later Hippo-
cratic works was current in medical circles earlier.3” From the way
Herodotus insists that the hare is the only one ‘of all wild animals’, he
may also be aware of ideas that domestic animals, or even humans were
capable of this (perhaps also of ideas that multiple births as such were
results of superfetation). This might imply that he was on the whole closer
here to Hippocratic-related ideas, or at least detailed, quite technical dis-
cussion on this issue, possibly in the more medical writing, than to Dem-
ocritean ideas.>® Certainly the type of explanation provided by Airs was
also quite different (though no more ‘rational’ or scientific than Her-
odotus’). It is worth contrasting the easy comparison made by Heinimann
between Airs on oligogonia in Scythia and (selectively) Herodotus® decla-
ration that the furthest parts of the world have the most beautiful things,
not necessarily the place with the best climate — in which Heinimann says
that the doctor attempts a rational solution to the problems of differences,
Herodotus stands closer to an archaic way of thinking.3° This is a fairly
conventional view, but untrue, as we have seen, to all of Herodotus’ text.

There is yet another strand: the form of the question. The Problemata
asked the question why some animals were prolific, others not, and an-
swered it narrowly in the physical sense, via the nature of the womb (this

3% Gen. Anim. v 5. 773233-774b4; cf. Arist. HA v1 33 (579b-580a) on hares: accepts
superfetation without discussion or much explanation.

% *Erriyova; superfetation also occurs in the case at Epid. v 11. There is a problem whether
multiple birth could be regarded as the result of superfetation: for Lonie (1981), comm.
on 31.2 (p. 256), the author of Nar. Child. in his insistence that twins are conceived from
a single act of copulation, implies that others thought multiple births were result of su-
perfetation; Aristotle ‘regarded multiple birth as a kind of “superfetation”, whether there
was one act of copulation or not’ (Gen. Anim. v 5. 773b6-7).

37 For possibility of earlier material in Superfetation, see Thivel (1981), 94-7; and Lienau
(1973), 37-42, 66f.; and generally on superfetation, Hanson (1994), 161-2, and Lienau
(above). On the general possibility of older practice/knowledge within the gynaecological
treatises, Hanson (1991).

38 Cf. Arist. Gen. Anim. v 5.774 a (c. 32 ff), for example, for a quite different set of ex-
planations for the hare’s prolific nature (physical, e.g. hairiness).

3% Heinimann (1945), 24: ‘Es ist kein Zweifel, dap Herodot mit dieser Auffassung der arch-
aischen Denkweise nihersteht, die jeden Geschépf seine &pets) zuweist, wihrend der Arzt
von &Y. [Airs] nach einer rationaleren Losung des Problems der Verschiedenheit sucht.’

T
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sounds rather Democritean).*® It is significant that Herodotus is effec-
tively addressing the same question: more exactly, he pro‘v1des an ,answer
to the same question, which is on a quite different level: _The god s fore-
sight is wise, as is likely, for it has ensured that those _ammals which are
cowardly and edible are all prolific, while all those which are savage agd
troublesome, have few progeny’ (108.2). Herodotus, then, is mterested' in
the grand overall plan of animal survival, though he also goes on to give
some biological detail. There is a wider pattern here, by which animals
which tend to be a prey for others, and especially thc‘: harc?, have numerous
offspring. The idea that an equilibrium is maintained in nature, in the
world of animals, is new (whether it is ultimately Herodo?ean or Prota-
gorean — for which see below), and is later developed by Aristotle into the
idea that nature itself keeps the balance.*! ‘ .

Finally, there is a possible and fascinating connection with Protagoras.
Characteristically the relevant evidence occurs in a cor}text notoriously
hard to evaluate, within the myth told by Protagoras in Plato’s Prota-
goras. Here, before we reach Prometheus’ and Zeus’ gifts for the preser-
vation of humankind, Epimetheus apportions various ‘powers’ to the
animals, strength or speed, size, ability to fly or burrow in the ground,
and so on, the wherewithal to survive (320d7 ff.):

Ko Tofs pév dAryoyoviav Tpoofiye, Tois 8 dvahiokougvols UTTd ToUTwy ToAvyoviav,
cwTnpiav TE yével wopiLeov.

And some he made have very few young (oligogonia), while those who were
their prey were very prolific (polygonia), and in this way the race was preserved.
(321b5-6)

The similarity with Herodotus’ opening statement is. striking, but it is
hardly a verbatim record of the sophist himself. Besides, Pro‘tagora's is
better known for his theories about human society than the gmmal klng-
dom. It is generally assumed that Protagoras was not much. interested in
‘natural philosophy’, though Cicero did remark that Prodicus, Thrasy-
machus and Protagoras wrote ‘even about nature’ (etiam de natura rerum:
De Orat. 3.32. 127-8).*? Protagoras may, then, have had somethm'g to
say on natural philosophy, but the evidence, inadequate though it is,

40 g0 does Aristotle, asking whether there is a single cause.

41 1994a). ] . )

42 g‘? gflrtnh(x)'ir: ((1971),)46, sceptical, on natural philosophy among soph1§ts: the 1ntc;_res‘§ c;ln
‘nature’ is merely for the further aim of being able to answer all questions. Eupolis ri %
culed Protagoras for ‘pretending an interest in the heavens but eating .what came o;lllt o
the ground’ (DK Al1), but Guthrie thinks this has as httle. value as Apgtophanes c 1fng
Socrates and Prodicus ‘meteorosophists’; Kerferd (1981a) is more positive. See below for

other sophists.
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spggests that the intricacies of nature were far from the centre of hi
vision. This is borne out by Plato’s portrayal of his aims — Protagoras is
;gncerned wi;ch political and moral questions, not arithmetic astr(g;nom}lfs
ometry and mousi i ippi S di ing
g ﬁ',ose areasﬁfe, he says, looking at Hippias who was discoursing
The Protagorean link (to use a neutral term) was noticed by Nestle lon
ago, and he devoted some time to the implications.** He thought that thg
most likely solution was that both Herodotus and Plato derivged the id N
about pronoia from Protagoras’ work, Tlepi Tiis & &pxfi kaTaoTd .y
usually translated as ‘On the Original State of Man’ (D.f,. IX. 55) O(c:rtais’
;?ndthe grounds thitslt was improbable that Plato and Protagoras ilgd fe}-,
ied on Herqdotus. This is not unlikely, though it is unclear how far that
really helps in understanding Herodotus here. For even if the source "
‘certam,’ one would then like to know what Herodotus had done witlfvflie
source’. But there are other problems here. For on present understandi .
of Protagoras, and his scepticism about the divine it seems most i
s‘i::aiglethth;tl I:rot_agoras had been keen to stress di;/ine pronoia ind::c;
. ¢ Platonic version of the myth, there i i , 7
itself, t’hough the elements of the myt}1,1 eﬂ’ecetfse;; r;(;;gf: tiltonsglt:e{)mﬁma
odot11,s46stress on the god and on foresight was his own aﬂd not }l,’ro’f::
g;)ras .® Nor can there be a single source. Nestle, for example, did not
; scluss the full context, the details about snakes, hares and lions" nor the
tlve; y controversy_about polygonia and oligogonia visible in Hi;;pocratic
t;x cs1 and Democritus, npt to mention the later writers (which underlines
o ;m?gnhgtzr tohfe C?:gtm;g::u\:fhz?;y up%n cer;z;in prominent thinkers). It also
ver ideas Her
from Protagoras about the general diStl’ibutiOI(l) il)(;ttllllse :ln?n;}agifl a:;ceptleld
was absorbed also in some of the biological detail: his main exargn (;m, :
cur, _after all, in the list in the Problemata; he knows a highl tef:)hensi rei
medical term which was presumably current in medical djscus}s,ion at tcl?e

*3 Protag. 315c¢5-7; 318¢c. F i
. 5 . For an analysis of the rest of the myth i
tagoras’ division between the gi i ot and poorance of Pro-
) 7o e gifts of Epimetheus, Prometheus and Zeus, see Demont
vljietiﬂfn (13102, 11)6—18; .also Kerferd (.1981a), 150: the prolific v. strong animals contrast fits
o gfr i Cfro]t)ag., Herodotus either (.1rew on Protagoras, or on ‘the source used b
COhergnce o.f He.rodf)l?l_:)sl}tw S;Zti)(;t;:)ndeCIdid’ but stresses plausibly the originality anc}il
n - . ;
) gerodotus and Protaoragy (pp- 149-50 surveys other views on the relation of
m:Irlntz;l; 5)11199;? g;rgsses intertex?uality and Plato’s play on Herodotus’ text. Stein, com
108.2, concentrating on issue of providential divini . ’ .
" l%%ra; asa poss1’ble source for Herodotus, but didpnot note Prcglavéglr;ys’ susgesied Anaxa:
suclil I;::?egr(;r:los ﬂallegnoztlclglt;rrxid (c;l:rrent consensus that he would n.ot have attributed
gods: Guthrie (1971); C. W. Mii ; i
14-16, who connects Protagoras with HZ:rodotus.M Hler (19675 contra, Morrison (1940,

T
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time he was writing, earlier than its first occurrence in our Hippocratic
texts.*’

The simplest solution — given the evidence, it can only be tentative — is
that Herodotus was himself not only familiar with the current discussions
of the day, but using them in his own way to create something of his own.
Hence the Protagorean echo, but no obvious single source. His idea, for
instance, that this is the result of divine pronoia may be his contribution
to the controversy, especially if Protagoras was unlikely to stress this.
Equipped with the examples of biology, he yet concentrates upon the
grand pattern of existence and survival between species, and sees it as part
of a divine ordering. He seems to share certain lines of interest and
knowledge with natural philosophers and medical experts, but offers his
own slant. V

The flying snakes also look like a Herodotean contribution — and it was
the behaviour of the flying snakes and vipers which triggered off the whole
discussion. After all, the hare and the lion were amongst the examples
in the Problemata. But there was nothing there so exotic as the Arabian
flying snakes who threatened to engulf the country had they not been
blessed with such self-destructive tendencies (109.1-2)! Somehow this
example did not enter the later technical literature on generation: the
viper did, but not the winged snakes (note 32). Herodotus does not em-
phasize that this is his own theory as he sometimes does, but it looks like a

Herodotean contribution to the mélange.

We seem to have here, then, a section which at first glance belongs to
the category of Herodotean wonders, originating in or embellished by
fantastic travellers’ tales or merchants’ yarns, but which turns out to be a
reflection on the workings of nature and divine providence through the
habits of animal procreation. It is a fascinating combination of schematic
ordering of the exotic margins, biological knowledge and theory which
belongs in the centre of late fifth-century discussion about procreation
and prolific animals: an example, also, where ‘wonders’ obviously form
part of a serious enquiry into nature as well as material simply to entrance
the audience. The intellectual connections are too complex, too various,
to sort out a neat genealogy of knowledge: Protagoras, Democritus or one
of his predecessors, Hippocratic doctors all have something to say on this
issue. But so does Herodotus, and why should a genealogy of knowledge
be neat in any case? He seems well aware of the general issue of animal
survival. He is asking the same questions, he seeks a general explanation
for these natural phenomena and while his own approach looks more

47 Regimen is dated to end of the fifth or early fourth century by Jouanna (1992). Perhaps
similar problems hold for Demont’s discussion (1994a) of Herodotus and Protagoras.
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akin to the medical writers or Protagoras, he was creating a picture and
an argument that could not be attributed to anyone but himself.

There are other areas where Herodotus treats subjects we know were
dealt with by natural philosophers, subjects which could be classed as
wonders, where we can also see this intermeshing of interests between
groups who might later be placed in separate disciplines. Even with our
fragmentary evidence for the physiologoi, there is an interesting cluster of
common interests around the topics of growth, reproduction, and the
effect of hot and cold upon these animals.

Take, for example, the effect of cold on animals. Herodotus is quite
certain that the area beyond the Ister cannot be overrun with bees, as the
Thracians think, because bees are intolerant of the cold (v 10) — a ques-
tion that recurs in later writings on animals.*® The cold of Scythia affects
otI.ler animals, and he explains which ones can bear it, which cannot; he
points out that there are no asses or mules either (v 28.4).4° Ha\;ing
streised the extreme cold, he offers his own opinion about the hornless
cattle:

It seems to me (Soxée 8¢ pot) that it is because of this that the hornless oxen do not
grow hornsg a verse in Homer’s Odyssey supports my opinion (uapTupéer 8¢ pot
yveouf)): ‘Libya too, where horns grow quickly on the heads of lambs’, and it
expresses cprrectly (6pBcds) that horns grow rapidly in warm countries. But in
countries with severe cold, either cattle do not grow horns, or they grow them with
difficulty. So it is because of the cold that this happens. (v 29-30.1)

The passage is striking. It is introduced with a personal opinion, a
Hor.nenc passage is added in support, though it is not a particularly con-
clusive one, as a marturion of the opposite phenomenon that in warm
countries the opposite holds true, again with a hint of personal opinion
then again the importance of the cold is affirmed in restraining horn:
growth. Why does this issue arouse such a detailed and personal argu-
ment from Herodotus? And where does it come from?

Herodotus’ theories about hornless cattle do not stand in a vacuum, for
the cause of horn growth was a matter of concern to those thinker; in-
terested in physis, linked as it was to the fundamentals of explaining birth
and growth. Democritus discussed the growth of horn — with a different
explanation involving ikmas (humour), the nature of the skull, and the
cold outside the skull which hardens the excrescences into horn Empe-
docles had views on the related matter of the growth of nails,’created

48 :
Cf. Gen. Anim. m 10, 7592}8—761a2 on the ‘puzzle’ of bee-generation. Note Herodotus’
” 'llillzlligual)ge: argument from hllcehhood, first person, combination of animals and humans
s absence returns, crucially, in the great Persian invasi here it i :
“bocsnig of the oo, ol ion where it is a thauma, no less,
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when tendons are hardened by cold,’° and On the Nature of the Child
tried to explain the growth of hair.>! Airs, Waters, Places also mentioned

briefly the hornless cattle, taking the same line as Herodotus, that the lack

of horns is caused by the cold (ch. 18.3 J: ‘they do not have horns because

of the cold’).

Perhaps Herodotus® text bears no relation to these other views, and we

should simply take Herodotus on his own account.? But this does not

really explain why he is so insistent on the importance of cold, and it is

reminiscent of those other passages where one suspects a controversy not

entirely explained in the text: ‘It seems to me’, he says, ‘that the type of
hornless oxen do not grow horns because of this... It is because of the

cold that this happens’. He seems to be presenting a theory of his own, or
contradicting some other view held by others, or both. A clue may be
offered by the way he moves immediately, with slight apology, to the dif-
ferent issue of why there should be no mules in Elis (30.1-2): the absence
of mules, he insists, is not because of the cold ‘or any other clear cause’
(30.1). Mules were another topic we know was discussed by physiologoi,
though admittedly they tried to explain the sterility of the mule. Alc-
maeon’s explanation had involved the cold (again the cold as a funda-
mental cause), and also the thinness of the semen (DK 24, B 3), Empe-
docles had another explanation (DK 31, B 92, A 82). Herodotus is
discussing the absence of mules, but the whole section seems to be based
on some sort of relationship to issues which were matters of controversy
amongst the physiologoi. He moves easily from hornless cattle in Scythia
to the absence of mules in Elis by a train of association — the cold, animals
and animal growth — which is surely made ready by the fact that, in both
subjects, he is dealing with problems which are being debated (with sing-
ular disagreement) by certain physiologoi as well. We seem to be within
a circle of interrelated issues which Herodotus enters with his views on
Scythian cold.

The growth of horns and related substances recurs suggestively in Her-

odotus and again in later discussions about animals. A great many horned

50 DK 68, A 153-5, with excellent discussion by Lonie (1981), 198-200; DK 31, A 78.

51 Ch. 20, through porosity of the outer skin. The author is particularly concerned with
baldness and eunuchs. On this, see Lonie (1981), commentary on Nat. Child. ad loc., pp.
198-200; also Longrigg (1993), 95; cf. Lonie (1981), 200: “Taken together, these passages
imply precisely the same explanation of the growth of hair as Democritus gave for the
growth of horn; this is the explanation which is implied by [Nat. Child] ch. 20 and pos-
sibly by the account of nails in ch. 19’; but cf. p. 63 against influence of a single philoso-
pher: it could have come from Empedocles via Anaxagoras or Diogenes, or via De-
mocritus.

52 Pohlenz used this discussion of horn-growth to argue that Hdt. v 29 was the source of
Airs ch. 18: see Heinimann (1945), 173.
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animals appear in his Libyan logos ~ not surprisingly if horns grow
because of the heat. The preponderance of horned Libyan animals exactly
fits his remarks about hornless cattle in Scythia. We find asses (3vot) with
horns (1v 191.4), and a little later, asses which ‘are not those with horns’
(192.1), also snakes with horns (192.2), and the strange oxen with horns
turned backwards, the &miofovépor Bées (v 183.2). It seems unlikely to be
a coincidence that Libya can offer so many horned animals. The distinc-
tion between Scythia and Libya in terms of horn growth reappears in
Aristotle’s History of Animals, where rams with horns in Libya contrast
with those without in the Pontus®® — we are back again to the Libya—
Scythia axis we looked at before (chapter 2). It does not matter whether
there really are more horned animals in Libya, something no ancient
writer was in a position to verify: surely the observer/enquirer noticed
more horns precisely because of the idea that heat generates horn growth.

Perhaps a similar idea is behind the assertion about the hair growth of
human Egyptians in the notorious section on the skulls at the battlefield
of Pelusium, mentioned before (chapter 2). Egyptians, he said, were least
prone to baldness of any men, and the cause of this is that they have
strong skulls, because they shave their heads, and the bone is thickened
(Taxveton 16 doTéov) by the sun (mm 12.2-3) — the sun again with its
prolific effect now on human hair and skulls as well as animal horns. It is
not entirely clear why thick skulls help hair growth; in any case the
observer could hardly discern luxuriant hair if heads were shaved. But
perhaps the association of thought is that hair, bone and horns all benefit
from the sun. Of course there is also a wider application to humans: the
same basic theories are applied as much to human procreation as to the
animal world. As we saw, the Libyans themselves were thought to be
prolific, just as Egyptians were, and Egyptian women in one later Hip-
pocratic essay are thought likely to have premature births.5*

There are also hints that Herodotus knew something about the growth
of plants and ideas about why some plants might grow in one place rather
than another, another area where information about wonders might mesh
with the pursuit of the workings of nature. We recall how the mysterious

33 Hist. Anim. v (vir), 606a18-21.

34 See On the Seven-months child, a late work (CMG12,1 Grensemann, 122, 11-15) where a
parallel is made with Egyptian women — because of the ‘polyphilia’ of the land and the
heat of the mepioy (enclosure). For modern interpretations of prolificity, see ch. 3, n. 31.
Cf. also David Hume, ‘Of the populousness of ancient nations’, in Essays Moral, Political
and Literary, ed. E. F. Miller (Indianapolis, 1985), 378 n. 1: ‘Columella says [On Agri-
culture], 1ib. iii cap. 8 that in AEGYPT and AFRICA the bearing of twins was frequent, and
even customary; gemini partus familiares, ac paene solennes sunt.” He adds that this is not
the case nowadays: ‘On the contrary, we are apt to suppose the northern nations more
prolific ...’
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substance ikmas was invoked by other writers®® as a way of explaining
why silphium could only grow in Libya. Herodotus also occasionally
points out that a plant grows ‘spontaneously’ (automatos) in certain
places, in such a way as to suggest that he may be partaking in the lan-
guage of scientific, medical or physiological discussion. Thus he offers this
description of ‘sillikypria’, of a millet-like plant in India, of cannabis, and
of roses in the garden of Midas.5®

The descriptions of the food and diet of Egypt, of the Ister and all those
other Scythian rivers, of Arabian spices and Indian exotica, all could be
construed as part of an interest in the wonders of nature as well as an
appetite for marvels in their own right. And Herodotus will interrupt his
main narrative at some of the most crucial junctures to give his audience
a short lecture on some such wonder: just after the narrative of the battle
of Marathon and before the Spartans arrive belatedly at the scene of
devastation, he explains about the bitumen well near Susa (vi 119). At a
momentous point in the invasion of Xerxes as Xerxes enters Thessaly, we
have the long ‘digression’ about the nature of early Thessaly, the rivers
and the effect of what must have been an earthquake (vir 128-30). In his
attention to the wonders of nature, Herodotus seems to partake of a circle
of enquiries which are visible also in the physiologoi where marvels are a
clue in the investigation of nature.

Medicine, natural philosophy and ‘science’

So far, then, we can see Herodotus’ HiSz:;)ries delving into questions of
natural science, particularly into natural wonders, questions of growth
and procreation, which were matters of interest both to those conven-
tionally known as physiologoi, and to the early medical writers. The doc-
tors of course focus on the human species, but the same natural processes
as well as the same questions are often applied to man and animals, and
the categories are often taken from the more abstract philosophers. In
looking at Herodotus’ forays into the natural world, particularly into
prolific birth, it is extraordinarily difficult to separate rigidly borrowing
from physiologoi or from medicine, or common interests, to disentangle
any one strand entirely from the rest. If this was a period in which these
different areas were either not entirely separated or in the process of

35 Dis. IV ch. 34: see ch. 2, pp. 49-50. _

56 m94.1, T& oAMKUTIpIE . . . T &v "EAANGT adTdpaTa &ypia pueTea (castor-oil plant); i 100,
millet-like plant; Iv 74, cannabis (wild and cultivated); vin 138.2, roses (an example which
occurs in the medical work); also for salt forming spontaneously, 1v 53.3; he makes other
observations of ‘wild’ plants (&ypie). He knows, like everyone else, of silphium: 1v 169.2,
192.3.
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attempting to distinguish themselves, it may be useful to outline some-
thing of this interaction, and of the attempts to separate or define the
different fields of enquiry, before returning to Herodotus’ conception of
his ‘enquiry’ as a way towards understanding this pre-disciplinary world.

The interaction between doctors, physiologoi and ‘philosophy’ and the
development of Greek science in the latter part of the fifth century, has
been thoroughly studied by scholars of Greek science, the intense inter-
action of ideas and intellectual debts, and also the incipient rivalry bet-
ween developing technai.>’

It is particularly in the realm of the problem of the nature of man, what
he consists of, how he comes to be (generation, embryology) that the
community of interests and questions — as well as controversies — between
the theories of certain natural philosophers and the Hippocratic works is
most striking. The problems in disentangling the possible lines of influ-
ence.or borrowing between the one or other group illustrate the difficulties
in separating them too strictly.

The belief that man is composed of several humours is a particularly
apt example.>® For the author of Ancient Medicine, health is caused by a
‘coction of the humours’ (e.g. ch. 19); for the author of On the Nature of
Man, the humours are blood, yellow bile, black bile, and phlegm, and
these humours cause either health or illness (and one predominates during
each season).>® The idea of four humours, which eventually became most
popular, bears obvious relation to Empedocles’ theories about man which
involved four constituents, and some influence from Empedocles has been
accepted here.®° Yet the origin and development of this influential idea
seem to have grown out of fundamental ideas and divisions of the world
in earlier thinkers: not simply Empedocles’ idea that man is made of four
elements, earth, air, fire and water, but ideas conventional to Presocratic
philosophy like the importance of opposites, the theory (of Alcmaeon’s)
that health is the result of equilibrium (isonomia), are all involved.®* The
medical writers may have taken over these ideas and assumptions about
the world and adapted their own (probably very early) recognition of the
existence of humours to a model of four constituent humours which could

57 On this interaction and overlap see esp.: G. E. R. Lloyd (1966), (1979), (1987); Jones
(1946), esp. section 1; Jouanna (1992), 366—403 — less inclined than some to see all the
influence coming from ‘philosophy’; Edelstein (1952); Longrigg (1963), and (1993)
(though he tends to separate the two rather categorically). On role of concepts and theory
in observation, cf. also Lloyd (as above), Mansfeld (1980a), who stresses the debt of
medicine to theory; Joly (1966); Bourgey (1953); Diller (1932).

See also ch. 2, on ‘Libya and the humours’.

3% Cf. a further variation in Diseases IV (e.g. ch. 32: phlegm, blood, bile and water).

60 See Jouanna’s edition of Nat. Man, CMG (1975), 43 ff.; Longrigg (1993), 85 ff.

61 See e.g. Lonie (1981), 54 ff.
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only have been developed through the lens of earlier philosophical theory.
In other words, ‘the philosopher provides the categories within which the
medical scientist can order his experience’.52

Yet of course there was a wide spectrum of theories about man. The
author of On the Nature of Man opens his work by objecting to what is
essentially a position taken by philosophical monists, but probably also
by many who regarded themselves as doctors. The atmosphere of intel-
lectual interaction and debate is vividly illustrated here. On the Nature of
Man begins with a full-scale attack on ‘those who talk about the nature of
man’ ("OcTis pév olv elcobev dkovew AeydvToov duel Tiis puatos Tiis dvbpco-
mivns: literally, “‘Whoever is used to listening to people who speak about
the nature of man’), who go further than that which pertains to medicine,
and who talk in terms of a single ingredient, those for instance, who de-
clare that ‘man is all air, or fire, or water, or earth’ (ch. 1.1 J).®3 This is an
obvious attack on the kind of theories used by earlier Greek physiologoi
who saw a single principle as the basis of the world. But it is not an attack
merely on long-past theories, nor simply on ‘philosophers’ as a separate
group: the author could be aiming his polemic at Diogenes of Apollonia,
for instance, a contemporary of the latter half of the fifth century who
believed in air as the goversing principle, declared it to be a god and
thought it an agent of thought.®* Diogenes may well have been a doctor
himself,®* and certainly had an interest in relevant human biology, a re-
minder, if so, that a doctor in the second half of the fifth century could
well look very like an earlier Ionian monist. Or he could be attacking
Hippon of Samos who, similarly, revived the idea that water was the first
principle. He too was active in the latter part of the fifth century, satirized
by Cratinos (DK 38, A 2), and had interests in biology and causes of ill-
ness. Or others of whom we know nothing. The debate here seems to be a
live one between contemporaries or near contemporaries.®® After this ini-
tial attack, the author turns explicitly to doctors and declares what ‘the
constituents of man’ actually are; not simply phlegm, he insists, nor bile or

62 Lonie (1981), 61; cf. also Mansfeld (1980a).

63 For the view that akouein here and elsewhere may mean ‘to read’, that is, to read a text
oneself, or to listen to a slave read, see Schenkeveld (1992a), 137f.: his suggestion that a
live lecture is not necessarily implied by the word is plausible, but there is other evidence
for this period for live lectures, and the opening paragraphs of this essay seem most easily
understood in terms of live debates: see further, ch. 8 below.

64 See Jouanna (1965); Longrigg (1993), 86 ff. further on the Melissos, Diogenes, Naz. Man
relations.

65 Jouanna (1992), 375-6 for clear presentation of the problem, and Diogenes’ biology and
medical competence (NB esp. DK 64, A 4 and A 19). Diller assumes this, (1932), 38-9
(from the presence of medical forms in his work); Longrigg (1993), 76 ff., and n. 101
(p. 238) on the evidence.

66 Cf. G. E. R. Lloyd (1979), 92-5 on background to attack by Nat. Man.
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any single substance (ch. 2), and presents his idea that man is composed
of more than one quality or dynamis, developing the famous theory of the
four humours which eventually became the one most widely accepted.

It is striking that the only individuals named in these earlier medical
texts are thinkers who are not usually considered ‘doctors’ in any sense.
The opening paragraph of Nature of Man (ch. 1) makes one of the rare
mentions in the Corpus to a specific thinker: these mistaken theories,
he declares scornfully, manage only to ‘establish the theory (logos) of
Melissos’. This reference to the Eleatic Melissos, incidentally also a
famous Samian general, evidently needed no further explanation.®’
To this audience, listening to a debate about the nature of man from a
‘doctor’, the theory of Melissos was known and vivid, not a separate
sphere of Greek intellectual enqulry no more separate than the monistic
theories also being attacked here.®

Similar implications arise from Ancient Medicine, sometimes thought to
have been by Hippocrates himself.®® The author opens with an attack on
‘those who have assumed a postulate (hypothesis) as a basis for their dis-
cussion — heat, cold, moisture, dryness, or anything else they might fancy’
(ch. 1.1 J). This attack on ‘hypotheses’ has attracted particular attention
because it is the earliest use of the word itself before Plato; there has been
much debate on which thinkers could be meant, and who was guilty
of basing their theory of disease upon these opposites (below). But on
a general level, the type of theory under attack is again reminiscent
of philosophical speculation on the first principle and it is sometimes
thought that the author is attacking the input of philosophical theory into
medicine. It might seem on one level, perhaps, to be a segment of a debate
between philosophy, so named, and medicine,”® or an attack on the

87 General: Plut. Per. 26 ff. Other allusions in Nat. Man to Melissos: see Jouanna (1965),
and Longrigg (1993), 87-8.

It is partly for this reason that Nat. Man seems to me to belong easily in the late fifth
century; not 400 BC, as is often suggested on the grounds that it is attributed to Polybus,
Hippocrates’ son-in-law — which is a very conservative use of chronology. (Lonie 1981,
55, accepts c. 400; Jouanna in ed. of Nat. Man (pp. 59-61) puts it 410-400.)

Littré and Gomperz attributed it to Hippocrates, largely on the basis of the resemblance
of ch. 20 to Phaedr. 270c—d (with its tricky use of To¥ &Aou (universe or merely ‘the
whole’?) attributed to Hippocrates’ view), but this is much disputed; against, see (e.g.),
Jones (1946), 16 ff. (he dated Anc. Med. to between 430 and 400); Jouanna, Hippocrate
16-19.

See e.g. Longrigg (1963): including discussion on whether Anaxagoras is influenced by
Anc. Med. or vice versa: he believes the former; cf. Longrigg (1993); Jones (1946), 44-7,
on connections with other philosophers (incl. Pythagoreanism); Jones, Introduction to
Loeb, p. 5 takes it as an attack on philosophical theory. Cf. more nuanced discussion by
Jouanna (1992), 366—403, esp. 379 fI.; Jouanna, Budé edn of Anc. Med.
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growing influence of philosophy. The author mentions Empedocles by
name: on the necessity of knowing what the nature of man is, he says,

n o

Teiver 8¢ [Te — J] adoiow 6 7\oyos & q>17\ocro<p1nv, kaB&ep ‘EuTrESOKM]s i &A\hor ol
Trepi puUatos Yeypdgooty € &pxils & Ti doTiv &vBpwTTos, Kol GTTws EyéveTo TPEHTOV
ki 6dBev ouveTTayT).

But the question they raise is one for philosophy, it is the provinpe of Empedoc.les
or those others who have written on physis (nature), what man is from the begin-
ning, how he came into being at the first, and from what he was constructed.

(Ancient Medicine, ch. 20.1 J)

Here we glimpse an explicit separation of medicine from ‘philosophy’,
which seems in this context to denote natural philosophy, the province of
Empedocles and ‘others who write about physis’, in their attainment of
knowledge. But it may be read as an attempt by the author to differentiate
himself from others, rather than a statement of clear and widely accepted
divisions between thinkers. It is perhaps part of a strategy to separate
medicine, to stake out a corner of the intellectiial field and guard it from
encroachment, and thus to claim that medicine is a techne in its own
right.”*

The distinction is not actually that clear cut, even here. For the same
chapter had begun with an attack on both doctors and philosophers
(actually called ‘sophists’) for the same kinds of faults. This again implies
(as we saw was a plausible background to On the Nature of Man) that
doctors at this period were sometimes engaged in intellectual enquiry very
similar even to self-styled philosophers. Thus Anc. Med. ch. 20 begins:

Aéyoust B¢ Tives inTpol kol copoTai dos oUk €in Suvarov inTpikny eidévar doTis ph
0idev 8 T1 EoTiv &vpaTros.

Certain doctors and sophists say that no one can know medicine who does not
know what man is. (ch. 20.1 J)

The author totally disagrees. We have his outburst about Empedocles
(above), then further mockery:

Eyco 8t ToUTo pév Soa Twi epnTon Ay cogioTh # inTPG fi YéypamTan mepl puctos
flocov vopilw TH inTpikf) TéxvH Tpootikew A TH YpoIk.

But I think that everything that has been said either by a sophist or a doctor, or

that has been written about nature, belongs less to the medical art than to the art
of painting. (4nc. Med. ch. 20.2 T)

1 See esp. G. E. R. Lloyd (1979) on development of techne; Jouanna (1992), 398-403 on
insistence on autonomy of medicine.
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Here both the sophistai and the doctors and anyone who talks about
physis are dismissed as woefully irrelevant; sophistes here seems to denote
‘philosopher’ in the widest sense (i.e. sophos), rather than the narrower
group known since Plato as ‘sophists’. He adds immediately that knowl-
edge ‘about physis’ can only be obtained through the medical art; then
states what the doctor should know ‘about physis’ to be a decent doctor.

It has been argued that the main and immediate focus of attack in
Ancient Medicine is Philolaos of Croton rather than Empedocles.”? But
in the opening chapters the author seems to have a wider target and his
opposition is directed to a range of people, ‘doctors’, as well as sophistai,
perhaps in fact a large number who laid much emphasis on the ‘hypoth-
eses” (heat, cold, dryness, moisture) rather than a single individual.”®
Jouanna points out that the object of scorn is reminiscent of the kind of
‘enquiries into nature’ conducted by Socrates as he says in the Phaedo, in
his earliest youth.”* One has the impression that a large range of thinkers
are delving into the question of the nature of man, and Herodotus was
among them with his extensive curiosity about the whole of the known
world — to its limits. Even the ambiguity of Hippocrates’ statement, as
reported by Plato, that one cannot understand the human body without a
knowledge of ‘the nature of the whole’ (fis ToU &Aou pUoews) — the whole
universe or the whole man? — may be expressive of the range of areas
which could be thought relevant to medicine.”>

On the Sacred Disease created its radical theory about the natural
causes of epilepsy with the help of a theory about the centrality of the
brain, a belief held by Alcmaeon and by Diogenes,”® and not universally
accepted; and another about the importance of air in the veins. Alcmaeon
had a theory about disease. Diogenes, we recall, parodied in the Clouds

72 G. E. R. Lloyd (1963). Note that he concentrated on finding specific medical theories in

medically based writers, which fitted the bill, though admitting that a wider target was

possible. Part of the problem is that Anc. Med. talks of the 4 opposites while most medi-

cal theories are more complex.

Jones (1946), 47-8 points out that such objectionable views may be found in Generation

and Diseases IV, plus Affectations, Diseases I, and in Dexippus, Philolaos and Petron: ‘It

is quite likely that the author . .. had no single individual in mind, but was combating all

thinkers who attached undue weight to the effect of the four traditional opposites on

bodily health’ (p. 48). Cf. G. E. R. Lloyd (1963). One might also suggest as targets

Breaths or Nat. Man, or the views they represented. Cf. Longrigg (1963), 152, on Anc.

Med., who may overstate the clarity of the distinction between medicine and philosophy.

Similarly Longrigg (1993): cf. 46, of fifth-century developments, ‘for its influence upon

philosophy here medicine itself had a very heavy price to pay’.

74 Jouanna (1992), 366—403; on Socrates’ remark, p. 402.

75 Plato, Phaedrus, 270c—d: cf. n. 10 above.

76 Diogenes, DK 64, A 19 (= Theophr. De Sensibus 39 ff.), on Dijogenes’ theory of health;
Longrigg (1963), 153—4; Alcmaeon, DK 24, AS; cf. A 10.
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(227 ff.), had re-emphasized the importance of air. He saw air as crucial to
intelligence and therefore to thought, declared that air needed to mix with
the blood. Birds, who might otherwise be the cleverest of all, had flesh too
dense to benefit from the thought-provoking nature of air.””

If Diogenes of Apollonia may have been a doctor (n. 65 above), and the
confusion on this question may be significant, the Hippocratic work On
Breaths also laid stress on air, here as one of the causes of disease. Again,
this is a work long thought to have been written by a sophist rather than
by a doctor, though its medical provenance and milieu is now more
readily accepted.”® But it could be an example .of precisely the type of
discussion about the nature of man and his health that is attacked by
Ancient Medicine (that is, a doctor who talks about physis without proper
attention to the truly important facts the author of Ancient Medicine
thinks necessary for the art). Anaxagoras had a theory about the cause of
acute disease (bile); his speculation about the nature of matter involved as
fundamental elements things such as flesh, bone and nails.”® Empedocles
may have been a doctor himself; he believed at any rate that he could
heal, though we have to admit that his healing had decided mystical
properties.®°

Democritus seems to have written works on clearly medical subjects, if
we can trust the list of titles of his works preserved in Diogenes Laertius:
Prognosis, On Regimen, and Medical Opinion (TTpdyvwars; TTepi Siaitns 1
AcaTnTikdy, InTpikd yveopn).8' At any rate certain fragments attributed
to him overlap significantly with the matters of concern to the Hippo-
cratic texts: for instance the nature of the seed in the womb (B 148), the
causes of the senses.®? Specific Democritean influence has been discerned
in certain Hippocratic works, most notably Generation/Nat. Child, and
closely allied, Diseases IV ®3 (see previous section, pp. 143—4). It is certainly

77 DK 64, A 19 again; see also n. 7 above for general discussions on Diogenes.

78 Cf. Longrigg (1963), 153 for a good example of its dismissal; also Jones’ ed. (Loeb), vol.

1, pp. 221-5 ; contra, Jouanna (1992), 109 ff.,, esp. 116 ff., and (1984b).

DK 59, a 105 (de Partib. Animal. D2 677a5): for similarities between Anaxagoras and

Anc. Med., Vlastos (1955), 67 n. 2; Jones (1946); Longrigg (1963) (cf. n. 70 above);

Jouanna (1992), 373-5, generally, on Anaxagoras’ biological interests and relation to

cosmology.

DK 31, B 112; cf. B 111; Diller (1932), 37; it is often doubted that Empedocles wrote a

separate medical work (e.g. Longrigg 1993, 69) but see DK 31, Al and a2 for work on

medicine, with Jouanna (1992), 371-3, and A3 for Galen’s classification of Empedocles

among ‘the doctors from Italy’.

DK 68, B 26 b, ¢, d. Accepted by (e.g.) Jouanna (1992, 378-9). Other titles attest to his

general interest in the nature of man. Cf. Stiickelberger (1984).

82 Theophrastus, On the Senses 49-50 (cited by Barnes (1987b), 257-8): DK 68, 4 135. Cf.
A 143 (Ar. Gen. An.) on creation of male and female children.

83 See esp. Lonie (1981), 6270, and commentary; Stiickelberger (1984); Longrigg (1993).
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possible that Hippocrates himself and Democritus were contemporaries.34

But the difficulties of separating, for instance, the various affiliations, lines
of influence, between Presocratic philosophers and the theory of embry-
ology in Nat.Child (chs. 12-31), or on the botany of plants (chs. 227,
33-4) tends to indicate not a neat and tidy division of specialities, but a
community of contemporary interest and debate, theory and counter-
theory, in which physiologos, ‘scientist’, ‘doctor’, sophistes, were not
always easy to disentangle. Of course our information is often fragmen-
tary. Yet even with the state of our evidence, the complexity of interaction
between ‘philosophers’, physiologoi, and medical works is striking and
important. In one attempt to isolate various lines of influence in one
particular area, Lonie concluded: “Much of the material of the botanical
theory is the common intellectual property of the age: to disentangle its
separate elements would be rather like attempting to disentangle the sep-
arate influences upon a contemporary writer of the Freudian school. The
botanical theory, like the genetic and embryological theory, bears witness
to lively and complex contemporary discussion.’®> Jouanna’s recent study
puts a strong case for seeing a spectrum of medically inclined philoso-
phers and doctors with more or less philosophical (i.e. cosmological) ten-
dencies and methods even within the Hippocratic Corpus itself.¢

It would be unwise to deny any differentiation between Hippocratic
writers and other physiologoi. Some Hippocratic writers are in the process
of trying to define and determine the separateness of medicine from the
general enquiry into nature — though in part that need for definition may
have been the more acute precisely because there often might not seem to
be any great difference in theory. The detailed observation of symptoms
and discussion of prognosis by the Hippocratic school (e.g. in Epidemics)
were peculiar to the medical treatment of disease — though even there
observations were to some extent formed via certain abstract assumptions
(see n. 57 above). But in some areas of enquiry, it is clearer that the very
structures, basic concepts and assumptions about physis were at work in
medical arguments, and these do not always lie so distant from the con-
cerns of the physiologoi themselves. Some doctors looked like physiologoi,
others (Anc. Med.) rejected that model or posed as rejecting it, and vice
versa. This muddies the water, but offers a plausibly complex picture of
intellectual interaction in the second half of the fifth century. The intel-

84 Jouanna (1992), 378-9.

85 Lonie (1981), 69.

86 (1992), 379 ff. esp. 386-7, eloquent against attempts to find origin of (all) ideas on em-
bryology and related subjects in philosophy.
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lectual circle which knew of certain theories about nature or medicine
may have been wider than the immediately obvious practitioners.

Finally we should add that some sophists (‘sophists’ as designated by
modern scholars) were interested in physical problems and there were
occasional overlaps with the interests of natural philosophers (as also of
sophists and medical writers, as the more rhetorical of the essays clearly
imply). Galen was able to list works with the title wepi @Uosws or ‘On
Nature’, by Melissos, Parmenides, Empedocles, Alcmaeon, Gorgias,
Prodicus, ‘and all the others’ — though they surely treated the topic very
differently.®” Certain sophists did touch on areas of natural philosophy,
though our sources tend to dwell on their other theories, and the subject
of ‘nature’ may have been for some merely part of the general knowledge
necessary for a polymath. Prodicus, for instance, had a theory about
phlegm, and if we can accept any of these titles wrote a work, according
to Galen, On the Nature of Man,%® as well as On Nature; the Clouds even
called him a petewopooopioThs, a ‘meteoro-sophist’ (v. 360). Hippias
answers questions on ‘nature’ and ‘meteorology’, and knew about astron-
omy,®® while Gorgias discussed problems of vision (Men. 76cff.); and
Antiphon’s Truth dealt, among other things, with topics of biology and
meteorology.®® We have mentioned the possibility that Protagoras had an
interest in the study of nature (above, p. 147), though Plato makes Pro-
tagoras set himself aloof from this and from the kinds of subjects that
Hippias taught (Protag. 318e). Some well-known sophists, then, delved
into these areas, but it should be admitted that these forays into nature
seem from our evidence to be just that — forays — amidst many more
dominant interests in politics, ethics and rhetoric.

Historie and the Histories

Where, then, does this leave Herodotus? This chapter has tried to show
how some elements in the Histories bear unmistakeable similarity to con-
temporary ‘science’ of the mid and late fifth century, and that in some
cases Herodotus’ own discussion should be seen more readily as part of

87 DK 24 (Alkmaion), A 2. (Heinimann (1945), however, seems to take it that the title Peri
Physeos is a late fifth-century creation).

88 G. E. R. Lloyd (1979), 87, n. 146 gives refs.; Guthrie (1971), 277 (ambivalent on Prodi-
cus).

89 Protag. 315¢5-7, 318e1-5; Hipp. Mai. 285c1—d2.

%0 Frags. 22-39. G. E. R. Lloyd (1979), 87, n. 146 collects further evidence for sophists’
discussion of physical problems; (1987), 92-5 (with notes) on the ‘permeability’ of the
categories of sophist and natural philosopher; Kerferd (1981a); Guthrie (1971), 46, is
more sceptical.
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that complex of questions. He is not, of course, interested in or informed
about the more abstract philosophical arguments of the Presocratics, in
questions about the first principle, for instance, or the nature of the stars,
the balancing principles of Empedocles, the nature of being, or the details
of the internal workings of matter. He is unmistakeably drawn to the
observable world. But he sometimes covers the very subjects that are
discussed by physiologoi and self-styled doctors. Had we fuller evidence
on the physiologoi — and most particularly on Democritus — we might be
able to say much more; we have concentrated on only a few areas where
there is good external evidence, and perhaps to contemporaries many
more elements of his ethnography and geographical enquiries would have
seemed part of that world — for instance the lengthy description of the
fauna and flora of Egypt (e.g. 1 65-76, 92-7). To regard his remarks on
the natural world as the result of earlier ‘sources’, implying that he bor-
rowed unquestioningly from another source, does not do justice either to
the nature of the language and concepts he uses for it, or to the manner in
which he presents these views as his own. He seems to wish to imply that
he is contributing to a matter discussed by others. While that is by no
means proof that he is being original, we should probably also accept that
his own enquiries involving the natural world were influenced by some of
these ideas and questions discussed by the physiologoi or actually part of
the same milieu.

Yet as we have seen, it is hard — indeed unwise — to specify that one
particular method was peculiar to the physiologoi or to the early medical
writers. We may not be doing justice to the fluidity of boundaries and
expansiveness in the quest for knowledge, the absence of disciplinary
limits, in this period. The interlocking of methods and ideas is striking,
sometimes most striking where the medical writer is particularly anxious
to distance himself from the physiologoi and maintain the distinct identity
of medicine (On the Nature of Man). Even some of the thinkers conven-
tionally labelled sophists shared an interest in the workings of nature;
Socrates also professed to a youthful, but passing enthusiasm, for the
‘enquiry into nature’.

This implies that in this period (broadly to the end of the fifth century),
certain questions concerning the natural world, from cosmology and
astronomy-to the intricate observable details of the animal world, were
more widely discussed by a wider range of thinkers than study of the
physiologoi alone might imply; and perhaps that in this period where
separate fields of enquiry are either not separated or in the process of de-
fining themselves, that the enquiry into nature seemed to lie in the general
realm of the sophos, that is, it was to some extent common property to the
prominent thinkers of the time. We saw above how contemporary sources
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fail entirely to use our own (conventional) categories: and how sophistai
may refer to a vague group who seem to have ideas about nature and talk
about medicine and the nature of man. We shall need to return to this
(last chapter); let us concentrate here upon the character of this enquiry
into the nature of the world, and the resonances of Herodotus’ description
of his own work as historie.

Herodotus’ Histories might also, in this predisciplinary age, be consid-
ered part of this enterprise. His Histories do not cover the nature of the
Nile because it was an element of the older Ionian Aistorie, but because it
was a fascinating subject of contemporary Ionian and non-Ionian historie,
and a topic that everyone who considered himself sophos in the area of
nature should have an opinion on. Similarly, perhaps, with the widely
discussed questions concerning reproduction and growth in the animal
world, and the whole mass of world geography, the attempt to find out
what he could for the furthest parts of the world until all information gave
out completely. As often pointed out, his historie encompassed all subjects
of enquiry.

The ‘wonders of nature’ seem to belong here too, though it is probably
impossible to draw a line between those wonders which can be discussed
as a serious part of scientific enquiry, like the Nile’s summer flooding, and
wonders which cater to a popular love of the sensational, the fantastic,
and might be wheeled out simply to entertain a general credulous audi-
ence (compare the Arabian sheep whose fat tails are carried on miniature
trolleys, m 113). One would like to know how far Herodotus’ ‘enquiries’
about the remote areas, and marvellous ‘facts’ and life and nature on
the margins, were meant to contribute to an earlier version of the later
pseudo-genre of the study of nature represented by the Aristotelian On
Marvellous things heard. After all, the vipers’ horrible birth is mentioned
in this latter work, along with the length of time for which the elephant
carries her young, the behaviour of camels in Arabia, and the ability of
Ligurian women to bear children while they are actually at work.®°! One
of the greatest natural wonders and ‘paradoxes’ of all, the summer flood-
ing of the Nile, could be explained by natural processes — in effect natural
Jaws — which were universally applicable.®>

What is clear, is that Herodotus calls Hecataeus a logopoios along with
Aesop (11 143.1; v 36.2; n 134.3) — rather than a sophist or a sophos or any
other possiblity — and that his use of historie of his own work suggests
that hie wished to present it in a different light. Here we treat an area very

91 All prefaced by Aeyérou or similar distancing device. Refs.: vipers, ch. 165 (846b); ele-
phants, ch. 177 (847b); camels, ch. 2 (830b); Ligurians, ch. 91 (837b).
92 On Herodotus’ quest for uniformity in nature, Corcella (1984), 74—84, and p. 139 above.
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extensively discussed.’® The etymological link of historie with oida,
‘know’ and thence seeing, is obviously of some relevance. Another stim-
ulating approach is to connect Herodotus’ historie with the histor, which
shares the same root. The figure of the histor, who appears in the liad
(e.g. xvir 501, shield of Achilles), the mediator and arbitrator of the
archaic period, would, through the philological link, convey Herodotus as
the histor who sees, hears, and arbitrates®® — thus fitting with Herodotus’
liking for settling controversies, judging between two stories. Yet while
this is suggestive, and the root meaning must retain some force, it tends to
interpret Herodotus in the light of a remote archaic world (perhaps up to
300 years before). Etymology can perhaps only take us so far (compare an
interpretation of the institution of the British Parliament via the French
parler) and there is a danger of missing any contemporary resonances.
When Herodotus famously opens his work by saying he is giving a dem-
onstration of his enquiries, he is the first extant writer to use the word
historie,®* and with this placing one would suppose a deliberate emphasis.
In the few other places where it occurs, method is at stake (m 99.1; o
118.1; 119.3; vor 96.1).°®¢ When he stands aside in Book 1 (ch. 99) and
makes his rather formal statement that ‘Up to this point what has been
said is the product of my own sight (opsis) and judgement (gnome) and
enquiry’ (historie), but from now on he is repeating what he has heard of
Egyptian traditions, he is not using the language of the archaic mediator.
Nor is he using historie about his enquiries about the past, which in this
case are still to come — historie here clearly refers to his enquiries into the

93 Discussions of historie: esp. Snell (1924), 59-71; Jacoby (1913), 396; Sauge (1992); Con-
nor (1993b); Immerwahr (1966), 315 (stressing all-embracing conception of historie in
Herodotus); Weber (1976); cf. Christ (1994); Evans (1968), stressing fairness of the histor;
Erbse (1956) on Herodotus’ first sentence; and further works below.

See most recently, e.g., Connor (1993b), who looks at the histor in later Greek sources,
but the burden of his interpretation still lies in the archaic histor; Sauge (1992), with my
review, CR 45 (1995b), 456—7; Lateiner (1989), 84. A problem with the archaic ‘histor’ is
that it has other associations also: cf. Od. xx1 26 (compound denoting skill), Hom. Hymn
32.2; also II. xv1 695, Bacchyl. 9.44 (all cited by Connor).

Note, however, Heraclitus: B 35 (xpfi y&p €0 pdAa mohAGY ioTopas idecdpous &vdpas
elvat ko® ‘HpaxAertov). Diels-Kranz lists DK 22, B 129, on Pythagoras® historie among
fragments of dubious authenticity. Xenophanes (DK 21, B 18) speaks of ‘searching/dis-
covering’ (cf. é&€eupnion, DK 22, B 18); Parmenides’ word for enquiry is the related (and
older) word &ifno1s (DK 28, B2: B 6, 1-3; B 7, 2; B 8, 6), used also by Heraclitus (8 101),
and Herodotus (e.g. 1 95.1, &m8iZnTau).

vir 96.1 is sometimes seen, unnecessarily, as approaching our word ‘history’. For use of
the verb: of Herodotus’ enquiries, I 19.3 bis (Nile), m 29.1 (Nile sources), 11 34.1, 11 44.5, i
113.1 (Helen), 1v 192.3 (Libya); by various tyrants or kings, 124.7, 1 56.1 and 2 (Croesus),
11 50.3, 51.1 bis (Periander); by others, 1 61.2, 1 122.1, m 77.2 bis; cf. also vir 195 (Greeks).
Almost all of Herodotus’ own ‘enquiries’ (self-styled) concern present geography: but the
priests” enquiries (1 118.1, 119.3) and 1 113.1 concern the Trojan war, 1 44.5 concerns
Heracles.
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land, river, nature of Egypt and its people, not its history.®” Rather, he is
distinguishing precisely his own enquiries and sources of knowledge in
exactly the language that was favoured by the early Hippocratic writers
and no doubt other contemporaries — the distinction between what you
can deduce from gnome, and what you can tell by experience, and via
concepts used by the natural philosophers (for which, see next chapter). A
revealing comparison can be made with the notorious section in On the
Nature of the Child (ch. 13) where the author lays great emphasis on the
fact that he actually saw a six-day embryo — the age is probably provided
by the woman’s testimony, the embryo by the fact that she terminated‘ a
pregnancy — and that he has evidence that what he says is true. Quite
what he can have seen, and how far he saw what he thought he ought to
see, are moot points: but the intense emphasis on the doctor’s own per-
sonal autopsy, his experience and his own inferences from that, are most
striking, and his argument makes careful distinctions between what he
saw, his opinion, and historion, evidence which is seen. 8

If we look carefully at the writers who actually use historie of their own
activity, it seems to be part of the vocabulary of ‘scientific’ activity of the
latter part of the fifth century and early fourth century (I use ‘scientific’
here in its weak sense, as denoting the attempt to find out the truth about
the world without resorting to divine or supernatural explanations). We
may then press this later contemporary milieu far more forcefully than
any earlier association.?® In one of the earliest Hippocratic treatises, On
Ancient Medicine, which we discussed above, the author declares in char-
acteristically dogmatic fashion that it is quite impossible to understand

97 Indeed most of his refs. to historie in Book 1 are not about sifting stories and traditions,
pace Connor (1993b). See previous note. )

%8 See on this Lonie (1981), Commentary ad loc., 158 ff.; and Lonie (1977), who notes the
unusual emphasis on sight; interestingly, he connects this with the term historion, meaning
‘evidence (which is seen)’ (commentary p. 163). See also Hanson (1987),‘esp. 596-9 on the
problem of theory and observation here and in other cases (pregnanmes): A clearer ex-
ample of the distinction between experience and gnome in 4rt, ch. 11, aml(!st muc?h play
on sight, gnome, hearing: where the doctor cannot use opsis, or akoe, he tries logismos —
theory (see further below, ch. 6, pp. 200-11. )

99 Gould implies this, but sees the phenomenon more as one which stretches frpm Herodo-
tus back over a century before: (1989), 11, ‘Perhaps, by using the v.v.or.d hzs{orz.e Hero-
dotus aligns himself, perhaps deliberately, with a traditi.on of' positivist thinking anc}
rational analysis of available data which had been created in Ionia over the past century.
For historie as expression of rational enquiry, natural science: Gould 10-11, who presses
implications of rational analysis etc. (I would reinforce even more the conternporary and
late fifth-century relevance); A. Lloyd (1990), 215-16 (‘as a scmntlﬁc.enqmry with a cle?r
awareness of problems of evidence and a determination, where_: possible, to solve them’);
Cf. A. Lloyd (1975), Introduction, esp. 81—4 on historie (stressing historie as usu‘al.ly ora}l
enquiry, and scientific overtones). On historie and its later development into ‘history’,
Hornblower (1987), 8-12.
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the nature of man by any other means than by medicine — ‘impossible, I
say, to understand this Aistorie (enquiry), what man is, by what causes ile
1§ I’nade, and similar matters, accurately’ (Aéyw 8¢ Tarny THY ioTopiny
eidévan, &vBpwTros Ti éoTi kod 81° olas adtias yiveran kol TEAAa &K piPéeos:
ch. 20_.2 D). Even more striking is the opening of 4r¢ (ch. 1.1 J), for whicﬁ
there is an interesting ambiguity about whether the author wa’s a doctor
or a sophist (or both): he opens by objecting to ‘those who make an art
(techne) of criticizing the arts, who consider that they are making a dis-
play of their own historie’ — their own enquiry, their own knowledge.1°°
Soc'rates’ reminiscence about his early interests in nature refers to t.hat
subject as ‘that branch of knowledge (sophia) which they call enquiry
about nature’ (tatns Tfis cogias fv 1 kool Tepl puoews ioTopiav
Phaedo 96a7-8). Despite his hints at Anaxagoras in the following para:
graph§, he seems also to refer more widely to the whole ‘branch’ of phil-
osophical enquiry belonging clearly to the Dphysiologoi but not confined to
the‘m_. A frag.ment of Euripides also refers to the happiness of life devoted
to ‘historia’ into ‘the ageless order of nature’ (fr. 910 N?). Moreover, none
of t.hese remarks imply an intimate or necessary relationship betweén his-
torie and a resort to visual evidence. 101
These descriptions are clearly not all absolutely contemporary with
Herodptps and scholars have expressed doubts as to their relevance,!°2
but this is the evidence we have, and as our only contemporary evidel’lce
1t suggests unequivocally that historie was a term which in Herodotus:
time and even later, was intimately paired with the enquiry into nature
th? nature of man. In all our fifth-century (and also early fourth-cent 5
evidence apart from Herodotus, it is a term used to express the enquirurgf
the natural philosopher, the doctor, those seeking after the truth ab}:)ut
Fhe natur.e of the world in whatever manner they pursued this. Thus even
if we beh.eved that natural science took its cue from Herod(;tus as the
earlier wrltefr, we would then have to explain why this could occur’ These
methods might range from highly theoretical speculation to the.use of

100 For further ¢ i ith H i i

101 11? llén‘l; ;gifs;?i;fg:bsi E%ogf(i%%g;;:%;i %inllﬁ)gnisee Igzrfl;cl?, 8166630(1;1 ?h?af;l;‘;;n’. For what
;2;1;;% Ellog-rsc;;gjrzvg) Commentaryrz)lil the F;:;;v;lz;lgfo}k};u(c{;;gr?lzr);e%:i).i%;g,nlliiegf
Connor (1993b he Pri i i
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visual evidence, experience, empirical evidence, or logical proof: historie

here is clearly not confined to the process of using personal experience,

visible evidence; it can equally involve theoretical argument; nor is it

necessarily related to enquiry about the past.1°® And as we shall see

(chapter 6) Herodotus himself shares some of the methods and vocabu-

Jary of certain natural philosophers and doctors. Moreover, while Connor
makes an interesting connection between the histor and Herodotus” pen-
chant for controversy, conflicting views and competing stories, and links
the latter with the model of the mediating arbitrator,'®* controversy is as
central to the conflicting and antithetical arguments of intellectual debate
in the late fifth century as it was in the archaic world of early dispute
settlement — and probably considerably more refined. This would tend
to confirm the idea that when Herodotus talked of his work as historie
he was deliberately setting it within the milieu of the philosophical and
proto-scientific enquiries of his time: a signal to his audience, perhaps,
that he was not merely a Jogopoios.*®® The concept of an ‘early Ionian
historie’, of the sixth and early fifth century, and which called itself
historie, is, 1 would suggest, an entirely modern one. For Herodotus’
audience, the word historie would have contemporary resonances; it made
contemporary claims that his work belonged in the world of scientific en-
quiry, whether it be into nature, or the nature of man, or as in Herodotus,
the nature of the conflict between Greeks and barbarians in the widest

possible interpretation of that conflict.

103 Not just personal experience or witnessing, as von Fritz took it (1936, 315), building on
the meaning of histor (historie ‘meant knowledge of all sorts which was not based on
speculation, demonstration, intuition, practice or the like but on personal experience. It
meant all that a man could tell, because he had been a icTwp, a personal witness’, or had
knowledge from other witnesses). Cf. Lateiner (1989), 225, who perhaps assumes historie
is enquiry into past actions; pp. 83—4: ‘Apodexis histories, ... for Herodotus means
serving as a histor: to see, report, compare and arbitrate among contending claims of
truthfulness’; Lateiner (1986), on the other hand, stresses historie as empirical research of
the type visible in the medical writers keen to use visual evidence (e.g. pp. 5, 10, 17).

104 Connor (1993b).

105 1f it is significant that historie becomes less frequent in the Histories, as Connor (1993b)
stresses, then that would reinforce this suggestion.




