CHAPTER 11

Thales of Miletus

DATE

Traditionally the earliest Greek physicist, or enquirer into the nature
of things as a whole (85), Thales predicted an eclipse which took place
in 585 B.c. (74). He was presumably not active, therefore, much
earlier than the beginning of the sixth century.!

! The eclipse took place in Ol. 48, 4 (585/4) according to Pliny, N.H. u, 33
{DK11a5), whe presumably followed Apollodorus; and a year or more later
according to the Eusebian scheme (DK 114 5). Modern calculations put it on 28
May 585 B.G.,i.e.in Ol. 48, 3. Tannery’s view that the eclipse predicted by Thales
was that of 610 is now rejected. Apollodorus according to Diogenes Lacrtius 1,
37-8 (DK 1 tat) put Thales’ birthin Ol. 35, 1 (640), hisdeathin Ol. 58 (548-545)
at the age of seventy-eight. There is a fault in the mathematics here: probably
Ol 35, 1 is a mistake, by the common confusion of § and 8, for OL. 39, 1 (624).
Apollodorus, then, characteristically placed Thales’ death around the epoch-year
of the capture of Sardis, his acme at the time of the eclipse, and his birth the
conventional forty years earlier. This accords approximately with a different and
slightly earlier dating authority: Demetrius of Phaleron, according to Diog. L.
1, 22 (DK 11A1), placed the canonization of the Seven Sages (of whom Thales
was a universally accepted member) in the archonship of Damasias at Athens,
i.e. 582/1 B.c,, the epoch-year of the first restored Pythian festival.

NATIONALITY

62 Diogenes Laertius 1, 22 (DK t1a71 init.) fjv Tolvuv 6 Oaiis,
@ pdv ‘HpdBotos kai AolUpis ko AnpdkpitTds @oor, ToaTpds pév
EEoaiou pnTpds 8t KheoPouhivng, ik Tédv OnaiBawv, of el dolvikes,
elrysvéotaTol TGOV &dwd Kadpou kai *Ayfivopos. . .#ToAlToypagBn Bt
(sc. "Ayfvwp) v MidfTe 67 fiABe oUv Neidew Exmeabvrt Qowvikng.
65 8’ ol whelovs paaiv, iBaryevnis MiAfiatos fiv (sc. Qofis) kai yévous
Aoptrpol.

63 Herodotus 1, 170 {[rom 65) ...OocAéw &vdpods MiAnciov. .. T
&uékabev yévos #ovTos Doivixos. . .

62 Now Thales, as Herodotus and Douris and Democritus say,
was the son of Examyes as father and Cleobuline as mother, from
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the descendants of Theleus, who are Phoenicians, nobles from the
line of Cadmus and Agenor...and he [Agenor] was enrolled as
a citizen in Miletus when he came with Neileos, when the latter
was exiled [rom Phoenicia. But most people say that Thales was
a true Milesian by descent, and of high family.

63 ...of Thales, a man of Miletus... being a Phoenician by
ultimate descent. ..

The story of Thales’ Phoenician ancestry, barely mentioned by
Herodotus in 63 (though 62 makes it appear as though he had said
more; the references in Douris and Democritus are otherwise
aunknown), was later much elaborated, partly, no doubt, to support
the common theory of the eastern origins of Greek science. If Thales
drew the attention of the Milesians to the navigational value of the
Little Bear, used earlier by Phoenician sailors (see %8), this would
add to the force of Herodotus’ comment. The probability is that
Thales was as Greek as most Milesians.?

U (f. 64 Herodotus 1, 146 ... Mo "Opxopévioi ot (sc. the lonian colonists)
dvapepeiyarta ko) Kadpeiol kai ApUores... (... Minyans from Qrchomenus are mixed
with them [the lomian colonists ], and Cadmeians and Dryopes... ). Thus Thales’
‘Phoenician’ ancestors were probably Cadmeians trom Boeotia and not fill-
blooded Semites. His father, Examyes, seems to have had a Carian name,
Herodotus went on to say that even the ostensibly purest Ionian families were
mixed by intermarriage with Carian women.

PRACTICAL ACTIVITIES

65 Herodotus 1, 170 ¥pnoTh 88 xai mwplv §j Sagbapiivan “lwviny
Oartw &avBpds MiAnciov Eytveto (se. fi yvoun), 1O dvékadev yévos
tovTos Doivikos, &5 EkéAeue Ev PouAsuThplov “leovas EkThicbon, 1o 8
glvan &v Téw (Téwv yap péoov elvar leving), Tas 88 &Alas ToAlag
oikeopévas pndtv flooov vopizeohon katd mep &l Sfjuol elev.

66 Herodotus 1, 75 <s 8¢ &miketo &mwl Tov "Aduv ToTaudv &
Kpoicos, TO &vlelimev, G5 piv £y Adyw, katd Tds fovoas yepupas
BiePipace TOV oTpaTdHY, €5 8t O TOAADS Abyos ‘EAAveov, Bakfis ol
& Midfiaios BiepiPaoe. &tropéovTos yap Kpoloov dkws of Siaprioetan
Tov TToTOpdY & oTpaTds (o yap 81 lvai kw TolTov Tév Ypdvov T
YepUpas TauTas) Aéyetan Tapedvra TOV Oaliiv v 16 oTpaTtoméSey
wolfjoan Ty TOV ToTaudy E§ dpioTepiis ¥elpds péovra ToU GTpaToU
kad ek Segifis péety, Trorfjoon 8t OBe: Gvwbev ToU oTpaTomédou &pEhusvov
Bipuya Pabéav dpuooelv &yovTa unvoeidéa, Skws &v TO oTpaTdTESOV
i8punévoy kaTd v TOU AdPol, TAUTT KaTd THY B1kpuxa EKTPOTTOPEVOS
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Ex Tév pyaiov petdpowy, Kol IS TTapauePopevos T aTpaTdTeSoy
& T& dpxaia toPdArol, GoTe emeiTe kai doxiodn TéyioTa & ToTapdS
&ugoTépn StaPaTtds Eydveto.

65 Useful also was the opinion, before the destruction of Ionia,
of Thales, a man of Miletus, being a Phoenician by ultimate
descent, who advised the Ionians to have a single deliberative
chamber, saying that it should be in Teos, for this was in the middle
of Ionia; the other cities should continue to be inhabited but
should be regarded as if they were demes.

66 When he came to the Halys river, Croesus then, as I say, put
his army across by the existing bridges; but, according to the
common account of the Greeks, Thales the Milesian transferred
the army for him. For it is said that Croesus was at a loss how his
army should cross the river, since these bridges did not yet exist
at this period ; and that Thales, who was present in the army, made
the river, which flowed on the left hand of the army, flow on the
right hand also. He did so in this way: beginning upstream of the
army he dug a deep channel, giving it a crescent shape, so that
it should flow round the back of where the army was encamped,
being diverted in this way from its old course by the channel, and
passing the camp should flow into its old course once more. The
result was that as soon as the river was divided it became fordable
in both its parts.

Herodotus provides important evidence for Thales’ activities as
statesman and engineer (also as astronomer, 74). Such versatility
seems to have been typical of the Milesian thinkers, whom it is
tempting to consider too exclusively as theoretical physicists. Thales,
especially, became a symbol for ingenuity of a mathematical and
geometrical kind: &vBpwmos Oahiis (‘the man’s a Thales’), says a
character in Aristophanes (Birds 1009) of Meton the town-planner;
and Plato (Rep. 600a) coupled him with Anacharsis. Herodotus, it
is true, did not believe the story in 66 about Thales diverting the river
Halys, but he did not deny that this is the sort of thing Thales might
have done. There probably were crossings over the Halys, but
Croesus’ army might not have found them: Herodotus was rightly
cautious, although the grounds of his suspicion were not certainly
correct. He went on to mention a variant account by which the river
was totally diverted into a new bed; the story, therefore, may have
been widespread. The circumstantial and restrained nature of the
version of 66 suggests that it contained a kernel of truth.?

! For a far more sceptical account of Thales’ ideas one can refer to D. R, Dicks,
CQ N5 9 (1959}, 294-309.
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TRAD]T]ON OF A VISIT TO EGYPT

67 Aetius 1, 3, 1 OaAfis. .. praooogfioas 88 tv Alyumte HAlev &g
MiAnToV TpeaPUTEpPOS.

Proclus in Euclidem p. 65 Friedl. (from Eudemus) EDK T1ALT)
69?:7\{1; 8¢ wpddTOV eis AlyutrTov EABcw petfiyaryev els THv ‘EAAGSa ThY
gewpiov TOUTHY (sc. THY yewpetplav). ..

67 Thales. . having practised philosophy in Egypt came to
Miletus when he was older. .

68 Thales, having first come to Egypt, transferred this study
[geometry] to Greece. ..

It was the custom to credit the sixth-ccntur?r sages (nota})ly, for
example, Solon} with visits to Egypt, the traditional fountain-head
of Greek science. Thales as the earliest kno‘wn Greek geometer had
a special reason for being associated with the home of land-
measurement.! The implication of 67 that he spent a cqn:ﬂdcrable
time there is unique and not persuasive. That he did visit Egypt,
however, is possible enough; several of his achicvcrr.u:nts ,arc quite
plausibly located there (e.g. 79; see also p. 88), and MllClu.S' relations
with its colony Naucratis were so close as to make a visit by any
prominent citizen, trader or not, perfectly feasible.

1 Cf. 69 Herodotus u, 1og Bokéer 8¢ por evlelirey yewperpin epeBeio eis Ty

‘EARGBa trrawerBeiv. (JI seems to me that geomelry was discovered from this source {sc.
re-measurement of Keldings after the Nile flood | and so came to Greece.)

Further, Thales appears in Aetius as the holder of a theory about
the flooding of the Nile which is one of three already recorded by
Herodotus:

70 Herodotus i, 20 (there are two particularly improbable theories
about the cause of the flood) Té&v 1 étépn ptv Aéyer Tous ETnoios
&vépous elvan adtious TIARBUEY TOV TToTapdY, KewAUOVTES & BdAooou
Ekpéelv TOV Nethov.

71 Aectius 1v, 1, 1 OoAfs Tols ETnoias &véuous <‘>'l'e'r'<xl TrvéovTas
) AlyUrey dvTiTpocwtous Emaipev Tol Ne{kou’ TéV dykov Bk T
1ds ixpods orToU T Toapodfioer ToU &vmimapfikovtoes meAdyous
dvokdmrreadon.

70 Ofthesc, one theory says that the Etesian winds are the cause
of the river flooding, by preventing the Nile from running out into

the sea. ) ' . '
71 Thales thinks that the Etesian winds, blowing straight on to
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Egypt, raise up the mass of the Nile’s water through cutting off
its outflow by the swelling of the sea coming against it.

Aetius probably depends on a lost Peripatetic treatise, of which traces
have survived in other sources (Diels, Doxographi Graeci 226f):
therefore his information may be reliable and not, as is nevertheless
possible, a purely speculative ascription. If Thales did advance this
theory then he may have seen the Nile himself; though it should be
remembered that he could easily have got the relevant information
(that the Etesian winds blow in Egypt too), and even the idea, from
Milesian traders.

ANECDOTES ABOUT THALES AS THE TYPICAL PHILOSOPHER

72 Plato Theaetetus 1744 ... Sowep xai OcAfiy &oTpovopoiivTa,
@ Oedbuwpe, kal Gvw PAémovTa, TesdvTa els ppiap, OpdTTd TIg
EpeANs kad Yapieooa Bepamaivis &rookdyar AéyeTar, 6 T& Hiv dv
oUpav®d mpobuuoiTo eidévan, T& 8 dmodev aliTol kal wapd TéBag
AavBdavor alrdv.

73 Aristotle Politics A11, 125929 dvarSizdvtwy yap aUTd Si& Ty
Teviav s dvogerols Tis prhogogias olong, kaTavofioavtd gaagwy
alUTov EAcnddv gopav Eoopévny ik Tiis &oTpohoylos, ETi xeuddvos
SvTos, edmropficavTta XpnudTwy dAlywy dppafivas Biadolven Téw
EAaiovpyeiwv TV 77 &v MidTe wad Xiw mévTwv, dAlyou mobwod-
uevov &1’ oUSevds EmiPaAiovTos. émedny 8§ & koupds fike, TTOAAGY
3nToupéveoy Gua kai Eaipuns, ExuoBouvta v Tpbdmov APoUAETO
TOAAG Y priHaTa ouAAESavTa emdeifon 8T pddidy EaTi mAovTElv Tols
P1A0oopoIs &V PoUAwvTal, CAA’ oU ToUT  é0Ti Tepl & amouddzouow.
(Cf. also Diog. L. 1, 26 (DK 11 A1), from Hieronymus of Rhodes, and
Cicero Div. 1, 49, 111.)

972 ...just as, Theodorus, a witty and attractive Thracian
servant-girl is said to have mocked Thales for falling into a well
while he was observing the stars and gazing upwards; declaring
that he was eager to know the things in the sky, but that what was
behind him and just by his feet escaped his notice.

73 For when they reproached him because of his poverty, as
though philesophy were no use, it is said that, having observed
through his study of the heavenly bodies that there would be a
large olive-crop, he raised a little capital while it was still winter,
and paid deposits on all the olive presses in Miletus and Chios,
hiring them cheaply because no one bid against him. When the
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appropriate time came there was a sudden rush of requests for the

resses; he then hired them out on his own terms and so made a
Jarge profit, thus demonstrating that it is easy for philosophers to
be rich, if they wish, but that it is not in this that they are
interested.

Neither of these stories is likely to be strictly historical, even though
they originated in the fourth century B.c. at the latest, before the great

eriod of fictitious biography in the third and second centuries. They
well demonstrate how at a comparatively early date Thales had
become accepted as the typical philosopher; though %2, one of the
oldest versions of the absent-minded professor theme, would have had
more point if applied to someone not so notoriously practical in his
interests as Thales. The detail of the witty slave-girl is added to make
the whole situation more piquant; possibly it is a vestige of a separate
and mildly malicious joke at the philosopher’s expense. Plato liked
making fun of the Presocratics, a truth frequently overlooked in the
interpretation of certain less obvious passages.

THE PREDIGTION OF THE ECLIPSE,ANDOTHER ASTRONOMICAL
ACTIVITIES

»4 Herodotus1, 74 Sixpépouat 8¢ ogi (se. Toiol AuBoiot kai Toion
Mndotot) &’ fons TOv WoAepov T IkTw ETer ouPPOATis Yevouévns
ouvfiveike OOTE TS MEX NS cuvesTedons THY fiuépny Efatrivis wikTa
yevéoBon. v 8¢ petadAayfiv TaiTny Tis Auépns Oarfis & MiAoios
Toi01 “lewot wponydpevoe Eoeabal, oUpov podipevos EvicuTtdy ToUTov
v TG BN Ko EyéveTo 1) peTaPorn.

75 Diogenes Laertius 1, 23 Sokel 8¢ kat& Tivas wpdTos &orpo-
Aoyfioan kad MAlaxas ExAelyels kal TpoTds wpoaTEiv, G§ gnow
EiBnuos &v T7) epi Tév doTporoyouvpéva loTopiqr 80ev adTdv kal
Zevopdwms kad ‘HpodBoTos Bosndzer. papTupel 8 a1 kai ‘Hpdikeitos
Kl Anpdkprtos.

76 Dercyllides ap. Theon. Smyrn. p. 198, 14 Hiller EU8nuos
loTopel #v Tais *Acrporoyics 6T Olvonidng eUpe mpdTES THYV TOU
3wdiool Aé§woty [Diels; S1&zwoiv ms)] kai TH ToU peydou viauTot
TepioTaciv, Oahiis 5t AAlov ExAenpiv kal THY kaTd Tas TPoTdS alTOU
mepioBov, ds oux Ton &el oupPadver.

74 In thesixth year of the war, which they [Medes and Lydians)
had carried on with equal fortunes, an engagement took place in
which it turned out that when the battle was in progress the day
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suddenly became night. This alteration of the day Thales the
Milesian foretold to the Ionians, setting as its limit this year in
which the change actually occurred.

75 Some think he was the first to study the heavenly bodies
and to foretell eclipses of the sun and solstices, as Eudemus says
in his history of astronomy; for which reason both Xenophanes
and Herodotus express admiration; and both Heraclitus and
Democritus bear witness for him.

76 Eudemus relates in the Astronomy that Oenopides first dis-
covered the obliquity of the Zodiac and the cycle of the Great
Year, and Thales the eclipse of the sun and the variable period
of its solstices.

The prediction of the eclipse must have been based on a long series
of empirical observations, not upon a scientific theory of the true
cause of eclipses. The cause was unknown to Thales’ immediate
successors in Miletus and therefore, presumably, to him. If the
contrary was implied by Eudemus in 76 (it is asserted by Aetius, e.g.
1, 24, 1, DK 11a174), then Eudemus was guilty of drawing a wrong
conclusion from the undoubted fact of Thales’ prediction. The
Babylonian priests had made observations of eclipses of the sun, both
partial and total, for religious purposes, at any rate since 721 B.C.;
and by the sixth century they had probably established a cycle of
solstices (or less plausibly of lunations) within which eclipses might
occur at certain points. It is overwhelmingly probable that Thales’
feat depended on his access to these Babylonian records; see further
Kahn, Anaximander and the Origins of Greek Cosmology (New York, 1960),
p. 76 n. 2. We know that many cultivated Greeks visited Sardis at
this period,! and relations with Ionia were naturally particularly
close. Some scholars have argued that Thales' information more
probably came from Egypt, with which he had other contacts; but
there is no evidence that sufficiently detailed observations, over a long
enough period, were made and recorded by the Egyptian priests.
Even on the Babylonian data it could not be predicted that an eclipse
would be visible at a particular point. Priests were despatched to
different parts of the Babylonian empire when a possible eclipse was
due, and even within this large area the expected phenomenon was
sometimes not visible. Further, no precise date could be predicted,
only broad limits of time. Thus Thales appears to have said that an
eclipse was likely to occur within a certain year.? It was pure chance
that it happened on the day of the battle and so seemed especially
remarkable, and to some degree a matter of luck that it was visible
near the Jonian area at all.

82

THALES

1 27 Herodotus 1, 29 .. .&mwuavkovton &5 IdpBis drcpogovioas mwholTe &AAot Te
ol wavtes Ex Tiis ‘EANGS0s gogioTal. . .kad B kol SOAwv. .. (.. .there arrived at
Sardis in this bloom of its wealth all the sages from Greece. . .among whom came Solon . .. ).
¢ Some scholars have felt a whole year to be too large a period, and have tried
to restrict the meaning of twicutdv in 94 to the summer solstice (by which the
year-interval could be gauged}; but there is no satisfactory evidence for such a
usage.

The information added by Eudemus in 75 and %6, that Thales
predicted solstices and noted that their cycle is not always equal (by
which is probably meant the slight variations in length of the solar
seasons, as divided by solstices and equinoxes), is more straightfor-
ward. All that would be needed would be a rather long series of
observations with a solstice-marker, a fiAtoTpdiov of some kind, such
as was connected with Pherecydes (47), to mark the bearings of the
sun at its most northerly and southerly points in the year - that is,
the summer and winter solstices. Alternatively a gnomon or stable
vertical rod, by which the length of the sun’s shadow could be exactly
recorded, would suffice. This was said by Herodotus to be a
Babylonian invention (97), and its introduction was credited to
Anaximander and not to Thales (94). However, measurement of
shadows was certainly involved in the computation of the height of
pyramids ascribed to Thales (p. 85), and one cannot be completely
confident that the observation of the sun’s zenith by similar means
was unknown to him. The technique seems obvious to us now, and
might be thought to have occurred to anyone who had reached
Thales’ by no means primitive stage of celestial observation. Diogenes
(1, 24, DK 11A 1) added that Thales discovered the passage of the sun
from solstice to solstice, and the relation of the diameter of sun and
moon to their orbits. The former phrase is very vague, and might
imply no more than the knowledge that the sun moves between the
tropics — which Thales obviously possessed. But it perhaps refers to
the discovery of the inclination of the Zodiac, which Eudemus in 76
ascribed to Oinopides of Chios over a century later. Diogenes’ second
piece of information is quite anachronistic, for Thales cannot have
thought that the heavenly bodies had orbits, since they did not pass
under the earth (which was not made free-swinging until Anaxi-
mander); at the most they had semi-orbits, and the ratio of diameter
to celestial path would be twice that given.!

* The determination of this ratio was a recurrent problem in Greek astronomy,
which might naturally come to be associated with the earliest known astronomer,
The ratio suggested in Diogenes, 1:720, implies a sexagesimal measurement
of the circle of the ecliptic such as was adopted by the Babylonians: so
A. Wasserstein, JHS 75 (1955), 114-16. Cf. Herodotus m, 50g (97), also 1, 4.
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One further observation is attributed to Thales, again with 3
possible implication that he may be indebted to foreign sources:

78 Callimachus Jambus L 52, fr. 191 Pfeiffer (DK 1 I1A3a)
- -fjv ydp 1) vikn
©dAnTos, & 1 v &\ 8e€10s yvcouny
Kad Tfis *Apdéng E\éyeTo oTadufoacto
Tous doTeplorous, § TAtous Dolvikes.

78 ...for the victory belonged to Thales, who was clever in
Judgement, not least because he was said to have measured ou¢
the little stars of the Wain, by which the Phoenicians sail.

This is part of the apocryphal story of the cup (in some versions,
tripod) which had to be presented to the wisest man living: Thales
was the first, and in some versions also the final, choice, but he
modestly sent it on to Bias, and he to others of the Seven Sages. The
‘little stars of the Wain’ are the Little Bear (cf. Aratus Phaen. 39, with
scholion) ; this constellation, because its revolution is smaller, provides
2 more accurate fixed point than the Great Bear or Wain as a whole
{as opposed to the Pole star itself). orafudoda strictly means ‘to
measure’, but sometimes, more vaguely, ‘to mark out, define’ (Zon
Pindar OL 10, 53). The probable meaning is that Thales defined
the Little Bear, and drew the attention of Milesian sailors to its
navigational usefulness. Diogenes Laertius, 1, 23, interpreted the lines
of Callimachus as meaning simply that Thales ‘discovered’ the Little
Bear. Ionian sailors may previously have neglected it, since for all
except long open-sea crossings the more conspicuous Great Bear was
adequate.

Thus the &oTpoloyia, the study of heavenly bodies, mentioned as
characteristic of Thales by Plato (72) and Aristotle (73),! seems to
have comprised these activities: the lucky prediction of an eclipse,
probably with the aid of Babylonian tables; the measurement of
solstices and their variations, possibly undertaken in partfor calendar-

making purposes; and the study of star-groups, perhaps mainly as
a navigational aid.

! Cf. also 75, where nothing is otherwise known of the references to Thales by
Xenophanes, Heraclitus and Democritus.

THALES

clus in Euclidem p. 352 Friedl. (DK 11A20) ‘EOSpuos ot tv

321’; [?::;ue-rplmi's imopigls Ziig eakﬁv_'roﬁ'rq &vdysr TO eprnu? (sc.
hat triangles having one side and its adjacent angles' equa :gtf
:hemsclves equal)" THv y&p 1w &v 0a7\orrl'n;] TAoiwv érirooT’cxow '
ol TpOToU @ooly alTdv Baxviven ToUTw Tpooypiiodal gnow
Fuaykaiov.

79 Hieronymus says that he [Thales] actua.lly measured the

pyramids by their shadow, having observed the time when our own

shadow is equal to our height. '

80 Eudemus in the History of Geometry refers this theorem to

Thales; for the method by which they say he demor}stratcd the

distance of ships out at sea must, he says, have entailed the use

of this theorem.

Hieronymus of Rhodes attributes to Tha!cs the samglest
:)2557&9)1(: metho)(,i of measuring the height of a pyramid. Thales might
conceivably have learned this from the Egyptians; or it flis nl:)t
impossible that the pyramids were merely local colour, to fit the
tradition of a visit to Egypt. Pliny (N.A. XXXVI, 82, DK 1 Azll) ga\l;c
the same account, but a more complex variant appears in P, uta};: ,
Sept. sap. conv. 2, 1474 (DK 11A21), that the height of a pyrar?l is
related to the length of its shadow exactly as the h‘elght of any
mensurable vertical object is related to the length of its shz}dow at
the same time of day. It is probz?ble, though not certain, that
Hieronymus is here dependent on his near-contemporary Eudcmus
{whose book on the history of geometry and mathematics, as oppt?sc
to his history of astronomy, Diogenes hlms'?lf does not appear to a'\:c
used for Thales); if so, there is a probability that Thales qscd t cj
simpler method. On the other hand, the more complex one is bz:ls
on an argument from similar triangles analogous to tl:lat ascribe to
him by Eudemus in 80, as a means of measuring the distance of ships
out at sea. Provided the height of the observer aboye sea-levc.:l were
known, this calculation could be made with the aid of a primitive
theodolite, two sticks {one as a sight-line, the other as an approximate
level-line) pivoting on a nail. It is to bF obsc.:rvcd that Eudemus
credited Thales with a knowledge of similar triangles only on th.c a
priori ground that he could not otherwise hz}vc performed 'thxs kind
ofcalculation. Yet a man may make an empirical use of a rudlmcntgry
angle-measurer without forming an explicit theory about the prin-

MATHEMATICAL DISCOVERIES ciples involved, and certainly without stating those principles as a

i d to Thales by Proclus

i i “lepct fi geometer.! Three other theorems attribute .
Z??Tb\lz)l':)g: 1::: I;ti?gg;lsg:’ :zs cilsa'i- l:f: ‘;"Tuosﬁ?;ﬁgszsgc:\fff ?:ou-; following Eudemus, in the same commentary as 8o (DK 1 IA]l 1)

ueyédns éoiv ° ! ’ e circle bisected by diameter; angles at base of isosceles triangle are
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equal; vertically opposed angles are equal — are, again, probably just
the neatest abstract solutions of particular practical problems
associated with Thales. All this is very much a matter for conjecture;
my own guess would be that Thales did gain a reputation with his
contemporaries for carrying out various far from straightforward
empirical feats of mensuration, without necessarily stating the geo-
metry that lay behind them. This is perhaps confirmed by the fact
that Thales” Milesian successors seem to have paid little attention to
mathematical theory.

! Burnet, EGP, 45f., observed that a knowledge of the Egyptian segt ratio (a
trigonometrical approximation) could have produced a solution of both problems,
In view of the possibility of Thales’ acquaintance with Egypt, and his analogous
use (it is assumed) of an empirical Babylonian formula, this explanation can by
no means be excluded. — Pamphila’s report in Diog. L. 1, 24 that Thales inscribed
a right-angled triangle in a circle ‘and sacrificed an ox’ is entertaining, if not
convincing (cf. pp. 334f. below).

WRITINGS

81  Simplicius in Phys. p. 23, 29 Diels Oafis 58 wpdyTos Tapa-
deBoTau TV wepl QUoEws ioTopiav Tols "EAAncIv &gfivan, TOAADY
pev kai SAAWY TPoyeyovdTwY, ¢S Kai OeoppdaTy Bokel, alTds 8¢
oAU reveykiw Exelvwv s damokpinpon TévTas Tols Tpd aiTou.
AtyeTon 8t tv ypaais undév karadimelv TANY THS KeAoupévns Now-
TIKis doTpoAoYyias.

82 Diogenes Laertius 1, 23 ko katd Tivas piv OUYYPOHRS KOTE-
Mgy oUBev | yop els aUTov dvagepopévny Nautid) &otporoyia
Daxou AbyeTan elvan ol Zapiou. KeARipoyos 8 adrrdv ofSev sUpeTiiv
iis &pkTou Tijs mikpds Aéywv &v Tols “laupois ofrtaws. .. [78, 11 g—4],
KaT& Tvas 8t pova Blo ouviyponpe Tlepi Tpotris ko "lonpepios, T&
AN dxatdAnTrTa elven Sokipdaos.

83 Suda s.v. (from Hesychius) (DK1142) .. .Eyponye Twep PeTE-
wpwv &v Emeo, Tepl lonpepias, xai EAAX TTOAAA.

81 Thales is traditionally the first to have revealed the investi-
gation of nature to the Greeks; he had many predecessors, as also
Theophrastus thinks, but so far surpassed them as to blot out all
who came before him. He is said to have left nothing in the form
of writings except the so-called ‘Nautical Star-guide’.

82 And according to some he left no book behind; for the
‘Nautical Star-guide’ ascribed to him is said to be by Phokos the
Samian. Callimachus knew him as the discoverer of the Little Bear,
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and wrote as follows in his fambs. . .[78, lines 3—4]; while accorc.ling
to some he wrote only two works, On the Selstice and On the Equinox,
considering the rest to be incomprehcnsil:'ble. '

83 ...hewrote on celestial matters in epic verse, on the equinox,
and much else.

These passages show that there was profound doubt in antiquity
about Thales’ written works. It is plain, at all events, that there was
no work by him in the Alexandrian library, except the dubious
{Nautical Star-guide’ (cf. also g6). Aristotle appears not to have seen
any book by him, at least on cosmologic:}l matters; he was e‘xtre.m'ely
cautious in ascribing opinions to him, using the expressions deriving
the supposition perhaps from...’, ‘the account which they say
Thales gave’ (85, 84), and ‘from what they relate’ (89). Aristotle was
not necessarily conscientious in using original sources; Theophrastus,
as a professed historian of earlier philosophy, should hav? been
conscientious (though he was not always so, in fact), but he ev1dcptly
had little to add to Aristotle about Thales (except for the minor
amendment implied by the conjecture in 81 that Thales did have
predecessors). Eudemus made some positive assertions about Thales
as geometer and astronomer (75, 76, 80), but we have seen on 8o
that these were sometimes very speculative; they were perhaps partly
based on the quasi-legendary biographical tradition, and do not
imply that Eudemus had seen writien works by Thales.

Diogenes’ doubt in 82 about the ‘Nautical Star-guide’ was shared
by Plutarch, de Pyth. or. 18, 402 (DK 11B1), who added th?t the
work in question was in verse; we may thus conjecture that this was
the verse work described by Hesychius in 83 as wepl petecopwv. Lobon
of Argos (a disreputable stichometrist of the second century B.C.},
according to Diog. L. 1, 34, said that Thales wrote 200 hcxamc{crs.
Only mild suspicion is expressed in 8, where any uncertainty
implied by xahovpévnys is perhaps restricted to the nature of the title.
But this last sentence almost certainly contains Simplicius’ own
judgement and not that of Theophrastus, the paraphrase of whom
seems to end before Aéyevcn. Diogenes’ information in 82, that the
work was also ascribed to one Phokos of Samos, almost settles the
matter; any astronomical work of archaic appearance might naturally
be credited to Thales, but works actually by Thales would not be
alternatively ascribed to men of comparative obscurity. It is possible
that the ‘Nautical Star-guide’ was a genuine sixth-century work
similar to the hexameter’AoTpoAoyia of Cleostratus of Tenedos (DK
ch. 6) or the so-called Hesiodic 'AcTpovopin (DK ch. 4): so Diels
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and others have assumed. It is also possible that it was a Hellenistic
forgery. Diogenes in 82 is a little worried by Callimachus’ mention
in 78 of a particular nautical star-aid ascribed to Thales; but this need
not have been described by Thales in writing. However, there is
nothing inherently improbable in Thales having recorded such aids
to navigation, a plausible enough activity for a practical sage in a
maritime centre: but it was probably not in the ‘Nautical Star-guide’
known to the Hellenistic world that he did so. The other works
mentioned in 82, on the solstice and the equinox (only the latter in
83), are unlikely, from their similar contents, to have been separate
books. Simplicius in 81, and those recorded in 82 who thought that
Thales left no book, evidently did not accept this work as genuine.
Thales studied the solstices according to Eudemus in 75 and 76, and
it would be on the ground of this known interest that such a work
would be ascribed to him. Once again, however, it must he
remcmbered that observations of solstices and of star-risings and
-scttings werc widely made in the archaic period, and also set down
in verse, partly in the attempt to establish a satisfactory calendar:
see Clcostratus fr. 4 (DK6B4) and the Hesiodic Astronomy
{DK4B1 -5). Observations about the Hyades and the setting of the
Pleiades were also attributed to Thales (scholion on Aratus 172, Pliny
N.H. xvin, 213; DK 1182, 11 A 18); the latter observation, in-
cidentally, was accurate for the latitude of Egypt, not that of
Grecce.

The evidence does not allow a certain conclusion, but the prob-
ability is that Thales did not write a book ; though the ancient holders
of this view might have been misled by the absence of a genuine work
from the Alexandrian library, and also by the apophthegmatic
nature of the wisdem assigned to the Seven Sages in general.

COSMOLOGY
(1) The earth floats on water, whick is in some way the source of all things

84 Aristotle de ceelo B3, 294228 ol § ¢’ Uarros keioben (sc. paoi
THY yfiv). ToUTov ydp &pxaidtaTtov wopeMipauey Tov Adyov, v
paotv ¢imely OaAfly Tov Midfaiov, ds Sik 16 TAwTHY elvan pévouaay
GoTep §UAov i T TooUToV ETepov (ke y&p ToUTwv &’ &épos wiv
oubtv mépuke pével, &M’ kg’ UBarros), doTrep o TOV alitdv Adyov
dvta mept Tiis yiis kad ToU UBartos ToU dxolUvTos THY Yiiv.

85 Aristotle Met. Az, g83b6  Téow By mpddToV PrAogopnadyTeov o
TAcioTol T&S v UANS €ibar pdvas Gifnooav &pxds elvan mévtwv: &€ oU
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&p ko &movta T& SvTa, kal £ o ylyveron mpdTou kad els 8

QefpeTal TeAeuTaiov, TS MEv oUoias UtropevoUons Tois 8t mrédeot
peraPatiovons, ToUTo oTotyeiov kal TauTny &pxriv paoty elvan TV
svTev, kol B1& ToUTo oUTe ylyveoban oUBEv olovran 00T &méAAuaban,
G TS TOIAUTNS PUoEws &el owgopévns. .. Bel yop evad Tva pUaw f
ulow i Aefous wds & dov yiyvetan TEMa owzoubvns dkeivns. 1O pévor
AfiBos kad TO elbos T TolrTns &pX s 0U TO a1d MhvTes Adyouay,
&AM OcAfis pév & Ths TotaTns dpynyos pracoopios U8wp elval pnaw
(516 kol THY Yiv £’ UBaTos &mepaivero elven), AaPcov iows Thv
JTOANYIY TaUTNY €k ToU TrévTeov dpdv TV Tpoghv Uypdv oloav kal
auTO TO Bepuov €k ToUTou yryvouevoy Kai TouTe 3%V (16 8 ol
yiyveran, To0t Eoriv &pxf) wévToov), Bik Te 81) Tolro ThHY ImdAnwIv
AaPiov TaUTNY Kad & 16 whvTev T& omépuaTa THy QUov bypdw
gyewv 70 & UBwp &px ) Tiis gloews kol Tols Uypois.

84 Others say that the carth rests on water, For this is the most
ancient account we have received, which they say was given by
Thales the Milesian, that it stays in place through floating like a
log or some other such thing (for none of these rests by nature on
air, but on water) - as though the same argument did not apply
to the water supporting the earth as to the earth itself.

85 Most of the first philosophers thought that principles in the
form of matter were the only principles of all things; for the
original source of all existing things, that from which a thing first
comes-into-being and into which it is finally destroyed, the
substance persisting but changing in its qualities, this they declare
is the element and first principle of existing things, and for this
reason they consider that there is no absolute coming-to-be or
passing away, on the ground that such a nature is always
preserved. . .for there must be some natural substance, either one
or more than one, from which the other things come-into-being,
while it 1s preserved. Over the number, however, and the form of
this kind of principle they do not all agree; but Thales, the founder
of this type of philosophy, says that it is water {(and therefore
declared that the earth is on water), perhaps taking this supposition
from seeing the nurture of all things to be moist, and the warm
itsell coming-to-be from this and living by this (that from which
they come-to-be being the principle of all things) — taking the
supposition both from this and from the seeds of all things having
a moist nature, water being the natural principle of moist things.

Our knowledge of Thales’ cosmology depends virtually completely
on these two passages, with the cryptic addition of 89—91. Apart from
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Aristotle’s own criticism and conjecture, they assign two propositiong
to Thales: (1) the earth floats on water (like a piece of wood or
something of the sort); (2) the ‘principle’ of all things is water (in
Aristotle’s sense of &py1 as explained in the first half of 85, i.e. the
original constituent material of things, which persists as a substratum
and into which they will perish). (1) was professedly known to
Aristotle only indirectly, on the information of others; further, it is
impossible to tell whether the supporting argument (solid things do
not rest on air, but they do on water, therefore the earth floats on
water) was also derived from the reports of Thales, or whether it was
entirely supplied by Aristotle. His final objection, that Thales has
solved nothing because he would still have to find something to
support the water that supports the earth, shows how little Aristotle
understood the probable nature of Thales’ way of thinking; Thales
would almost certainly still accept the popular conception of the
underparts of earth stretching down so far that the problem almost
disappeared, as in Homer (1) and long after Thales in Xenophanes
(3)- The probable direct origin of Thales’ idea of the earth floating
on water was from non-Greek mythological accounts (pp- 92f.); the
device might have attracted him in part because it provided support
for the earth, but it is by no means certain that Thales felt this to
be a serious problem, and most improbable in any case that he
worked out the theory for himself as a conscious answer to that
problem. As for proposition (2), Aristotle evidently knew nothing
beyond what he wrote, since the reasons given for Thales’ choice of
water are professedly conjectural (AaPcov Tows. . . ). The first half of
85 is quoted to show the kind of analysis and terminology which
Aristotle (and following him Theophrastus! and thus the subsequent
doxographical tradition) applied to the early physicists or natural
philosophers, the puaikof — those who, according to Aristotle, posited
solely, or primarily, the first (material) of his four causes. His
application of a single rigid analysis to his predecessors, while justly
and usefully emphasizing certain resemblances between them, is also
a source of confusion. Thus Thales’ ‘principle’ (in Aristotle’s sense)
and Heraclitus’ ‘principle’ (fire according to Aristotle) were clearly,
for Thales and for Heraclitus themselves, very different kinds of thing.
In fact, all we know about Thales’ views on water (apart from that
the earth floats on it) is that, in a hearsay and probably much
abbreviated and somewhat distorted form, they appeared to the not
over-discriminating Aristotle to fit his own idea of a material &px.
Yet it is possible, contrary to Aristotle’s automatic assumption, that
Thales declared earth to come from water (i.e. to be solidified out of
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. in some way) without therefore thinking that th(; ea'rth and.its
- tents are somehow water, that they have any continuing relation
Co"‘t (beyond the fact that the earth floats on water) except perhaps
:ﬁ;t of a man to his remote ancestors. See further pp. 93f.

rastus’ abbreviated account of Thales’ material principle is given by
ls;l']];‘;i(::;i):s, 1z Phys. p. 23, 21 Diels (= T"hcc_»phrastus Phys. ¢p. fr. 1), }],)K“ 11\13.
It is a close parallel of Aristotle in 85, using in many parts the san;:: phraseo ogy.
1t adds one more conjectural reason for Thales’ choice of: water, that corpses }:y
up {ré vexpoUueva Enpalvetan) : this perhaps came from Hippon (see next n.), who
o robably credited with a similar argument in Anon..Lond.. x1, 22 (DK g8a11),
:scl.) in a Peripatetic source. The addition occurs also in Aetius.

The reasons conjectured by Aristotkz in 85 for the importance
attached by Thales to water as a constituent of things are mainly

hysiological.! From the analogy of his immediate successors we
might have expected Thales to have adduceq n}eteorologlcal reasonsz,
more conspicuously, in support of the cosmic importance of water.
Yet we must beware of exaggerated gc’ncrallzatlons like that zm?hcd
in Burnet’s view that sixth-century thfnkcrs were alm.ost excluswel.y
interested in meteorological (in the strict sense, mcl,ud{mg. astrorl‘omi}
cal) phenomena. It is undoubtedly true that the scunt?‘ic study o
medicine began in the fifth century B.c., and that analogies between
the world and details of human structure become n'mch commoner
then. Yet chapter 1 has shown the strongly genealogical c.olourmg of
much pre-philosophical Greek speculation, and aiso the 1mportanlcc
of the analogy of physiological reproduction. I'n the case of Thales
there are reasons for thinking that his cxplan?.tllon of the world was
influenced not only by this variegated tl‘E!.dlthnal‘ background of
earlier Greek quasi-mythological cosm.ogomcal versions, but als:h by
a specific cosmological idea derived directly, perhaps, from further

east.

! It seers more probable than not that Aristotle took them from Hippon of
Samos (or of Rhegium, Croton, or Metapontum), who in the scq{ond half of t'he
fifth century B.c. revived and modified the idea of water as constituent material
of things. Hippon, whose intellect Aristotle did fxot admire, evidently had sErong
physiological interests, Cf. in particular 86 Aristotle de an. Az, g405b1 | Tév 8%
popTikeTépwy kal UBwp 1ivEs &mepfivarre (se. T wuyfy), xabdorep I‘n'n'cov
TeoBiivon 8" Eolkaotv & Tis yoviis, &1 TévTwy Uypd’ kal yap _éhéy)(el Tous alpe
péoxovtas Ty yuxhy, 81 A you) oty alua. (Of the cruder thinkers some actually
declared it [sc. the soul] to be waler, like Hippon; they seem to have been persuaded by
the seed of all things being moist. In fact ke refutes those who say that t{w soul is Moo‘d 3
because the seed is not blood.) Note that there is a good deal of conjecture in this,
too. Against the assumption that Aristotle’s conjectured reasons for Thales. chonr:e
of water were derived from Hippon is that the additional reason given in
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Theophrastus (see previous note) probably did come from Hippon, and mighe
therefore have been expected to be included by Aristotle.

* As in 87 Heraclitus Homericus Quaest. Hom. 22 1 yé&p Uyp& guarts, eUpapads
els ExaoTa peramAaTropéyn, Tpds TO Toikidov elwde HoppoUoan: 16 Te y&p
arruizopevoy alrTiis depolrat, kal T& AemTéTaov &ird épos alfnp qvérrreTon,
ouvizavov Te 70 (Bwp kol petaBaAidpevov es INv &moyaoltarr 516 51 Tiig
TeTp&Bos TdV oToryeiwy darep alTihTaTov é Bahiis deprivato oToixgiov elvey
76 UBwp. (For moist natural substance, since il is easily formed into each different thing,
is accustomed to undergo very various changes: that part of it which is exhaled is made into
air, and the finest part is kindled from air into aither, while when water is compacted and
changes into slime it becomes earth. Therefore Thales declared that water, of the four elements,
was the most active, as it were, as a cause.) These reasons certainly stem from a Stoic
source - there is much Stoic phraseology — and may well be entirely conjectural,
According to Theophrastus, evidently, Thales used water and its products to
explain earthquakes (88: this depends on the special conception that the earth
rests on water), also winds and movements of stars (Hippolytus Ref. 1, 1) ; but these
would scarcely provide the reason for Thales adopting the theory in the first place.

The near-eastern origin of part of Thales’ cosmology is indicated
by his conception that the earth floats or rests on water. In Egypt
the earth was commonly conceived as a flat, rimmed dish resting
upon water, which also filled the sky; the sun sailed each day across
the sky in a boat, and also sailed under the earth each night (not
round it, as in the Greek legend, e.g. 7). In the Babylonian
creation-epic Apsu and Tiamat represent the primeval waters, and
Apsu remains as the waters under the earth after Marduk has split
the body of Tiamat to form sky (with its waters) and earth. In the
story of Eridu (seventh century B.c. in its youngest extant version),
in the beginning ‘all land was sea’; then Marduk built a raft on the
surface of the water, and on the raft a reed-hut which became the
earth, An analogous view is implied in the Psalms {where also
Leviathan is an analogue of Tiamat), where Jahweh ‘stretched out
the earth above the waters’ (136, 6), ‘founded it upon the seas, and
established it upon the floods’ (24, 2). Similarly Tehom is ‘the deep
that lieth under’ (Gen. xlix. 25), ‘the deep that coucheth beneath’
(Deut. xxxiii. 13)." Against this profusion of parallel material from
the east and south-cast for the waters under the earth, there is no
comparable Greek evidence apart from Thales. The naive Greek
conception of a river Okeanos surrounding the earth (ch. 1§2) is not
strictly comparable (for it is clear that there is no Okeanos under the
earth), although it was probably a much earlier development, in a
different direction, of the widely-diffused near-eastern generic con-
cept of the earth rising in the midst of the primeval waters — a concept
almost certainly not native to the Greek-speaking peoples, whose
home before the migrations into the Greek peninsula lay far from the
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Similarly, although the isolated references in lliad book x1v (8
Sca& g) to Okeanos as origin of all things were also probably based
anon the same near-eastern concept, from a slightly different aspect,
uhey contain no implication of the special idea that the earth floats
tn water, and so are unlikely to have been the origin of Thales’
Zsscrtion of this idea. For any more general contention that the earth
came from, or is maintained by, water, Thales would no doubt l?e
encouraged and gratified to have the apparently native Homeric
precedents. Thus Thales’ view that the earth floats on water seems
to have been most probably based upon direct contact with near-
castern mythological cosmology. We have already seen that he had
associations both with Babylonia and with Egypt. The idea that the
earth actually floats upon water was more clearly and more widely
held in the latter of these countries; and the conjecture might be
hazarded that Thales was indebted to Egypt for this element of his
world-picture.?

¢ These instances are cited by U, Hélscher in his convincing discussion of Thales,
Hermes 81 (1953), 385-91. Some of the material is treated in ch. 1, especially pp.
11fT. For the idea of Nun, the Egyptian primeval ocean, supporting the earth,
see also the remarks of J. A. Wilson, Before Philosophy s9ff., and H. Frankfort,
Ancient Egyptian Religion (N.Y ., 1948), 114.

¢ Thales evidently used the Hoating-earth idea to explain earthquakes: 88 Seneca
Qu. nat. i, 14 {presumably {rom Theophrastus, through a Posidonian sou rce)'f
ait enim (se. Thales) terrarum orbem aqua sustineri ct vehi more navigii
mobilitateque eius fluctvare tunc cum dicitur tremere. (For he [ Thales] said that
the world is held up by water and rides like a ship, and when it is said to * quake’ it §s actuatly
rocking because of the waler's movement. )

The cosmological scope of the idea is, however, limited; and it
seems reasonable to conclude from Aristotle’s information in 85 that
Thales also thought that the world originated from water, since this
is implicit in the near-eastern mythologies and is stated in the
Homeric Okeanos-passages which are thought to be based on those
mythologies. Thales may have rationalized the idea from a Greek
mythological form like the Homeric one; he may also h:’wc beep
directly influenced (as he seems to have been for the special detail
that the earth floats on water) by foreign, perhaps Egyptian versions.
Even more uncertainty attaches to a problem that has already been
foreshadowed: are we justified in inferring from the Peripatetic
identification of Thales’ water as ‘ material principle’ that he believed
the visible, developed world to be water in some way? This is the
normal interpretation of Thales; but it is important to realize that
it rests ultimately on the Aristotelian formulation, and that Aristotle,
knowing little about Thales, and that indirectly, would surely have

93




PRESOCRATIC PHILOSOPHERS

found the mere information that the world originated from water
sufficient justification for saying that water was Thales’ material
principle or &pyn, with the implication that water is a persistent
substrate. It must be emphasized once more that no such development
was necessary, and that it was not implicit in the near-eastern
concepts which were ultimately Thales’ archetype. Thales might
have held that the world originated from an indefinite expanse! of
primeval water, on which it still floats and which is still responsible
for certain natural phenomena, without also believing that earth,
rocks, trees or men are in any way made of water or a form of water.
There would be a remote ancestral connexion, no more. On the other
hand Thales could have made the entirely new inference that water
is the continuing, hidden constituent of all things. Certainly his near
successor Anaximenes believed that all things were made of air (but
he had thought of a way in which this could be so: air takes on
different forms when compressed or rarefied), and it is invariably
assumed that he was extending and refining a line of thought
initiated by Thales. It would be imprudent entirely to reject this
assumption, which goes back to Theophrastus and Aristotle. The
physiological reasons instanced by Aristotle, that all living things
depend on water for nourishment, that the sperm is moist, and so
on, although conjectural, are of a kind that might well have struck
Thales. With other indications (e.g. the Homeric statement that the
surrounding Okeanos is the source of all springs and rivers, 6) they
could have led him to the conclusion that water, as well as being the
cosmogonical source, is also involved in the very essence of the
developed world. On the other hand one must remain aware of the
possibility that Aristotle was simply making his own kind of inference,
in the absence of other information, from Thales’ belief that the world
originated from water and that water still plays a major part in the
cosmos by supporting the earth,

' Thales would have accepted Simplicius’ judgement (in Phys. 458, 23,
DK 114 13) that water was, for him, &weipov; though for Thales this would mean
‘limitless’, i.e. of indefinite extent, and not ‘infinite’, and be a natural assumption
rather than a consciously propounded theory. Simplicius was more seriously
misleading in asserting (in Phys. 180, 14) that Thales, like Anaximenes, generated
by means of the condensation and rarefaction of his material principle. This is
a purely schematic judgement based on an over-rigid dichotomy in Aristotle
(104). Theophrastus only found the device explicitly used in Anaximenes; see
142.

Two things, then, have emerged from the present discussion: (i)
‘all things are water’ is not necessarily a reliable summary of Thales’
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cosmological views; and (ii) even if we do accept {\rist.otle’s account
(wjth some allowance, in any event., for his inevitably altf:red
viewpoint), we have little idea of how things were felt t0 be essentially
related to water.

(ii) Even apparently inanimate things can be *alive’ ; the world is full of gods

8g Aristotle de an. A2, 4os5arg #oike B¢ kai G)cx?\ﬁsx, ¢€ (I‘)v
AOUVTIHOVEUOUTL, KIVNTIKGY Tv THY Wwuyxhy UmoAaPeiv, eimep THv
AiBov Epn Wux v Exew &1L TOV oidnpov Kivel.

go Diogenes Laertius 1, 24 ‘ApiotoTéAns Bt kat ‘lirrios Qqclv
ooy Kol Tols &yuxols peTadidovan yuxfis, Texpaipduevoy &k Tiis
ABou Tiis HayviiTi8os kai ToU fAEKTpOV.

g1 Aristotle dean. A5, 41127 koi&v TR SAw B€ Tives axUTHY (se. THY
yuxiv) uepeixBal pagiy, 88ev fows kol Ooifis @wnidn TavTa TAfEN
decov elvan.

89 Thales, too, seems, from what they relate, to have suppgsed
that the soul was something kinetic, if he said that the [Magnesian]
stone possesses soul because it moves iron.

go Aristotle and Hippias say that he gave a share of soul even
to inanimate [/i2. soulless] objects, using Magnesian stone and
amber as indications. _ )

91 And some say that it [soul] is intermingled in the universe,
for which reason, perhaps, Thales also thought that all things
are full of gods.

The two passages from Aristotle’s de anima allow us to conjecture, l?ut
no more, about Thales’ vision of the whole world as somehoyv alive
and animated. Aristotle himself was reporting second-hand evidence,
and his statements are jejune and cautious {although in'89 eimep n'ced
not, and probably does not, express doubt, while Tcrmf; in g1 qualifies
48ev and not the assertion that follows). The concluding words of g1,
‘all things are full of gods’, occur also in Plato, in a pr:obably
conscious but unattributed quotation,! go cites the sophist and}
polymath Hippias as an earlier source than Ar1§totlc for Tha!es
attribution of motive power to Magnesian (magnetic) stone, to which
is added amber, which becomes magnetic when rubbed. Presgmabl’y
the addition is from Hippias, who may well have been Aristotle’s
source here.?

! 92 Plato Laws 10, 8ggs €08’ S0TI5 TOUTR éuohoy&_w x‘{wousve'f uhlee&w elven

TAfpn wavta; (Is there anyone who will accept fn‘us and maintain {hql all 'tﬁm.gs are n?t

Sfull of gods?) The context deals with souls being called gods; it is quite in Plato’s
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style to introduce, rather laboriously, a familiar phrase to enlighten an unfamiliay
argument of his own, without naming the author. His use of the words in question
isimportant, in any case, because it shows that they are not simply an Aristotelian
summary. They could (in direct speech) be a genuine quotation from Thales;
they have a totally different appearance from the banal apophthegms hopefully
assigned to Thales in Demectrius of Phaleron’s collection (ap. Stob. m, 1, 172,
DK 10, 3). Aristotle repeated them, with the substitution of Wuxdis for Bedov and
without attribution, at Generation of Animals 11, 762a21.

* Snell, in Philologus 96 (1944), 170-82, showed that Hippias was quite possibly
the source of Aristotle’s other remarks on Thales, including the comparison with
older ideas on Okeanos etc. (11, cf, 12). The fragment of Hippias quoted by
Clement, DK 86386, shows that he made a collection of key passages on similay
topics frorn Homer, Hesiod, Orphic writings, and Greek and other prose-sources,
He was therefore the earliest systematic doxographer.

All that Aristotle seems to have known in 89 was that Thales
thought that magnetic stone possesses soul because it is able to move
iron; but the further inference, that for Thales the soul was something
motive, is clearly legitimate. Soul, whether it was associated with
breath, blood, or spinal fluid, was universally regarded as the source
of consciousness and life. A man is alive, he can move his limbs and
so move other things; if he faints, it means that his soul has withdrawn
or become incapacitated ; if he dies, it has become permanently so,
and the ‘soul’ that goes squeaking down to Hades in Homer is a mere
shadow, because it is dissociated from the body and can no longer
produce life and movement. It is a common primitive tendency to
regard rivers, trees and so on as somehow animated or inhabited by
spirits: this is partly, though not wholly, because they seem to possess
the faculty of self-movement and change, they differ from mere stocks
and stones. Thales® attitude was not primitive, of course, but there
is a connexion with that entirely unphilosophical animism. It should
be noted, however, that his examples are of a different order;
magnetic stone looks as unalive as could be, and cannot move or
change itself, only a certain kind of external object. Thus Thales
appears to have made explicit, in an extreme form, a way of thinking
that permeated Greek mythology but whose ultimate origins were
almost prearticulate. Now it is possible that our second piece of
specific information, gx, is a generalization based on this very
conclusion that certain kinds of apparently inanimate object are
alive, possess soul, because they have a limited power of movement.
“All things are full of gods’:! the chief distinguishing marks of the
gods are that they are immortal, they enjoy perpetual life, and that
their power (their life-force, as it were) is unlimited, it extends both

over the animate and over the inanimate world. Thus the assertion
may well imply (since even apparently dead things like stone may
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ossess soul of a kind) that the world as a whole manifests a pow;tr
of change and motion which is cerFalnly not even predgmmant);
human, and must, both because of its permanence and because ':)
its extent and variation, .bc regarded as2 divine, as due to the
inherence of some form of immortal yux.

i according to the paraphrasc in Aetius afuzr Theophrastus: 93
:quifl,d ;T?ns’etx?\ﬁ; vogv ToU xép;uou TOV Bedv, '76 4] whv !"WU‘XOV'&WZE l‘(Gl
Sounéveov TAfipes Sikew B kal Bk ToU oToixedBous Uypou B;Jvc;w IC:}
kvn Tkt aUTol. { Thales said that tlu mind of the world is god, ‘and tMal ¢ s:::: J
things ts besouled, and full of datmons ; right !{zrough the elemental motsture there ﬁaz.e 1
a divine power that moves it.) The juxtaposiu?n. of the two statements {from rlsiwt e
is not significant, The last sentence is Stoic in tl'orm and content; the first ¢ ause
lsea?\ﬁs. ..8e6v), too, is entirely anachronistic, and probably due to Stoic
Linterpretation. It was repeated by Cicero, de natura deorum L, 10, 2 ir,, who igde::_
that god, as mind, made the world out of water. A cor{s!derab ¢ ':[L':nl rb
recognizably fictitious opinions, like this one, were atiributed to l ales Lhy
puzzled or unscrupulous doxog;aph;rls) and bnographcrs. Compare, perhaps, the

imons of Hesiod Works and Days 252fl. _
?o"lf)i?co (fll:im by Choerilus of Tasus (3rd-2nd cent. 8.c.) and others, re‘corded 1;1
Diog- L. 1, 24 (DK11a1), that accordir_lg to Thal_cs t'hc soul was lmmorctla',
obviously arose as an illegitimate conclusion from this kind of argumentl,dag l:
again due to Stoic perversion (primarily) of the type of ”._Th?_];s fcou s e:;c
distinguished clearly between the llumap W)(‘I‘] and the fli}llnt ife- orc; |r]1 ¢
world as a whole, at the same time as implicitly recognizing their underlying

connexion.

The precise nature of Thales’ belief that all tl}ings are full of g?ds
is obviously not determinable. Even along th? line of 1nterpretat1ci;‘n
suggested above there is one notable_ uncertainty: did _Thales ma dc
the bold induction, from the observation about Magnesian stone an
amber, that all apparently inanimate things really possess soul‘to
some degree? Or was Burnet right in maintaining (EC.?P 50} thathto
say the magnet and amber are alive is to imply, if apyt!nngt that o}i her
things are not’? In itself the fragmentary obs.crvauon implies nothing
either way. Nor does the assertion that all t.hmgs are full of gods, even
if it is closely connected with the observatlgn about magnetic stone,
necessarily imply that the universal induction was made; f"or Just as
one can say in English ‘this book is full of absurdities .w1th0ul:
meaning that every single thing in it is absurd, so ﬂ?\ﬁpr]s in Gree
could mean ‘containing a great number of”, as well as ‘absolutely
filled out by’. 4 priori, it perhaps seems more prol?able th‘at Thales
meant that all things in sum (rather thaln each single thing) were
interpenetrated by some kind of life-principle; although there would
be many kinds of matter from which this life-principle, with its kinetic
power, might be absent. The point was that the range of soul, or of
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life, was much greater than it appeared to be. Thales was giving an
explicit and individual statement of a broad presupposition common
to all the early physicists, that the world was somehow alive, that it
underwent spontaneous change, and (what irritated Aristotle) that
there was therefore no need to give any special account of natural
change. This presupposition is still sometimes called * hylozoism’; but
this name implies too strongly that it is something uniform,
determinable, and conscious. In fact the term applies to at least three
possible and distinct attitudes of mind : (a) the assumption (conscious
or not) that all things absolutely are in some way alive; (b) the belief
that the world is interpenetrated by life, that many of its parts which
appear inanimate are in fact animate; (¢) the tendency to treat the
world as a whole, whatever its detailed constitution, as a single living
organism. (a) is an extreme, but in view of the universalizing
tendency of Greek thought not an impossible, form of the general
presupposition; in a way it might be said to be exemplified by
Xenophanes. Thales’ belief, it has been suggested, approaches close
to (b). (¢) is implicit in the old genealogical view of the world’s history
described in chapter 1, which still persisted to some extent under the
new rationalized form of philosophical cosmogony. Aristotle is seen
at his most perspicuous in 116, where, perhaps with Thales especially
in mind, he shows himself aware of the possibility of this kind of
attitude.!

! The spears in the liad (x1, 574 etc.) which are ‘cager to devour flesh’, and
other similar cases, are sometimes cited as an indication that the animistic view
was an old one. Animism is, of course, as old as man himself, and it arises out
of the failure to objectify one’s experience of the outside world, a technique which
requires some practice. The Homeric expressions are better described as a literary
conceit, like the pathetic fallacy — a deliberate rejection of the technique.

CONCLUSION

Thales was chiefly known for his prowess as a practical astronomer,
geometer, and sage in general. His prediction of the eclipse was
probably made feasible by his use of Babylonian records, perhaps
obtained at Sardis; he also probably visited Egypt. His theory that
the earth floats on water seems to have been derived from near-eastern
cosmogonical myths, perhaps directly; water as the origin of things
was also a part of these myths, but had been mentioned in a Greek
context long before Thales. His development of this concept may in
itself have seemed to Aristotle sufficient warrant for saying that
Thales held water to be the &px1), in its Peripatetic sense of a
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rsisting substrate. Yet Thales could indeed have felt th§t since
water is essential for the maintenance of plant and annlma] 11["6 - u.;e
do not know what meteorological arguments he us_ed — it remains still
as the basic constituent of things. Although these ideas were strf)ng!y
affected, directly or indirectly, by mythological precedents, Thales
evidently abandoned mythic formulano?s; this alone justifies the
claim that he was the first philosopher, naive though his thought still
was. Further, he noticed that even certain kinds of stone cquld _hzjwe
a limited power of movement and therefore, he thought, of life-giving
soul; the world as a whole, consequently, was somehow permeated
(though probably not completely) by a life-force which might
naturally, because of its extent and its persistence, be caIlefi divine.
Whether he associated this life-force with water, the origin and
perhaps the essential constituent of the world, we are not told.
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CHAPTER Il

Anaximander of Miletus

DATE, BOOK, AND SCIENTIFIC ACTIVITIES

94 Diogenes Laertius 11, 1-2 (DK12a1) ’AvaEipavspos Mpa&i-
&Bou MiAfioios: olros Epaokev &pyfv kal ororyeiov Td &reipov, ol
Biopizeov &épa f) USwp fi &AAo T1. . . elpev St kal yvddpovar TPAOTOS Kad
gotnoev Emrl &Y okiobfpwv Ev Aakedaipovi, kab& ¢not DaPwpivog
tv Tavrodami) loTopig, Tpomds Te kal lonuepias onuaivovTa, kol
dpookoTEia kaTeokeUaoe. kad yiis kol BaAdoons TepipeTPOV TPDTOS
Eypayey, &M kal ogaipav KaTeokelooe. TGV 5t &peakdyTaov aUTR
memoinTon KepoAcudn Thv Ebeov, §) mou TrepéTUXEY Kod "ATTOANS-
Bwpos 6 "Abnvaios: s kal enov atTdv dv Tois Xpovikois TG SeuTépw
Erer Tfis TevrTnKooTiis dydéns dAupmidSos (547/6 B.C.) ETGV €lven
gnKkovTa TeTTépwv kal pet’ SAfyov TeAeutiioon (bxpdoavtd TN
HéAioTa katd TMoAukpdrn Tov Sduou TUpavvov).

95 Sudas.v. ‘Avagipavdpos Mpa€iddou Midfaios PAS6COPOS CUYy-
yevis kal palfinTis kad S1é8oyos OdAnTos. mpddTos Bt ionuepiav elpe
kal Tpomds kai dpoloyeia, kal THY yijv #v HEoOITATE KeloBa.
yveouovd Te elofiyaye kod dAws yewpetpioas YmoTUTwoty £de18ev.
Eypaye Tlepl uoews, IMis meploSov kal TMepl Tédv &mAavév Kal
Zoaipav kol SAAa TIvé,

94 Anaximander son of Praxiadcs, of Miletus: he said that the
principle and element is the Indefinite, not distinguishing air or
water or anything else. . . he was the first to discover a gnomon, and
he set one up on the Sundials(?) in Sparta, according to Favorinus
in his Universal History, to mark solstices and equinoxes; and he also
constructed hour-indicators. He was the first to draw an outline
of earth and sea, but also constructed a [celestial] globe. Of
his opinions he made a summary exposition, which I suppose
Apollodorus the Athenian, also, encountered. Apollodorus says in
his Chronicles that Anaximander was sixty-four years old in the
second year of the fifty-eighth Olympiad [547/6 B.c.], and that he
died shortly afterwards (having been near his prime approximately
during the time of Polycrates, tyrant of Samos).
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95 Anaximander son of Praxiades, of Miletus, philosopher, was
a kinsman, pupil and successor of Thales. He first discovered the
equinox and solstices and hour-indicators, and that the earth lies
in the centre. He introduced the gnomon and in general made
known an outline of geometry. He wrote On Nature, Circuil of the
Earth and Or the Fixed Stars and a Celestial Globe and some other
works.

(i) Date

If Thales earned the title of the first Greek philosopher mainly
because of his abandonment of mythological formulations, Anaxi-
mander is the first of whom we have concrete evidence that he made
a comprehensive and detailed attempt to explain all aspects of the
world of man’s experience. He was younger than Thales, but
probably not by much. Burnet (EGP 51) inferred from the latter part
of 94 that the chronographer Apollodorus found definite evidence,
perhaps in a summary version of his book, that Anaximander was
sixty-four in 547/6 B.c.; and that his death ‘soon afterwards’ was
placed by Apollodorus in the next year, the epoch-year of the capture
of Sardis. (The last clause of 94 is presumably a mistake: Polycrates
did not come to power until ¢. 540 B.c. and died ¢. 522.) If this is
so, then Thales and Anaximander died in the same Olympiad, and
Anaximander was only fourteen years younger than Thales (n. on
p- 76).! Anaximander was called the ‘successor and pupil’ of Thales
by Theophrastus (xox a), also his kinsman, companion, acquaintance
or fellow-citizen in the later doxographical tradition. In most cases
this kind of statement need only imply that the one was thought to
come from the same city as, and to be somewhat younger than, the
other.? If there were fixed dates both for Thales (the prediction
of the eclipse in 585/4) and for Anaximander (for the information
that he was sixty-four in 547/6 was presumably available also to
Theophrastus), the a priori basis for Theophrastus’ conjecture would
be a reasonable one.

! That Thales and Anaximander are not separated by the conventional Apollo-
doran go-year interval (sec next note) is in favour of 547/6 being a non-arbitrary
date. It is true that, if Anaximander could be made the master of Pythagoras,
then his birth should be eighty years earlier than the latter’s floruit (which
Apollodorus placed in 532/1), and he would be very close to 64 (in fact 65) in
547/6. According to the evidence of Hippolytus (Ref. 1, 6, 7, DK 12a11) even
Apollodorus was wrong by one year, since Hippolytus gives the birth-year as Ol.
42, 3 (610/9 B.c.) instead of Ol. 42, 2. What is significant, however, is that
Anaximander’s age was known for a particular year which was not his floruit and
not necessarily that of his death, although it was close to his death. Further, no
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connexion of Pythagoras with Anaximander is known in the great majority of
our sources (only in Porphyry Life of Pythagoras 2, after Apollonius, presumably
of Tyana, and in Apulcius Florida 15, 20). Nevertheless, the possibility cannot
be entirely excluded that Apollodarus’ dating of Anaximander was arbitrarily
hinged to his Polycrates-Pythagoras system. This might help to account for the
last clause of g4.

? The arrangement of the early philosophers into *schools’, and into masters and
pupils within these schools, was initiated by Theophrastus and systematically
applied in the Successions of Sotion, ¢. 200 8.c. Apollodorus used the latter work,
and normally aseumed a 4o-year interval in age between master and pupil.

(1) Anaximander’s book

The book-titles ascribed to Anaximander in g5, presumably from
Hesychius, should be regarded with reserve. It was the custom with
Alexandrian writers to supply titles, in the absence of definite
evidence, to suit an early thinker’s known interests. ‘On nature’ was
a standard comprehensive title which tended to be assigned to all
those whom Aristotle called guowoi, that is, to almost all the
Presocratics.! That Anaximander certainly wrote a book of some kind
is shown both by Theaphrastus’ incontrovertible quotation in 1ot a,
and possibly by Diogenes’ information in g4 that there was a
‘summary exposition’, which he took to be by the philosopher
himself. What Diogenes knew of may have been a later summary
(produced either by a pupil or, more probably, in the fourth century
B.C. or later); or it may have been the original work, whose short,
perhaps discontinuous, and apophthegmatic nature was not what
was normally expected of a philosophical book.? It is not clear
whether it was from this source that Apollodorus determined the year
in which Anaximander was sixty-four; it seemed probable to
Diogenes, though that age is considerably greater than the average
for authorship.® Theophrastus had access to at least one original
sentence, but seems to have lacked full information about Anaxi-
mander’s originative substance. The possibility cannot be ignored
that he, too, used a summary or handbook, partly at least in the form
of a collection of excerpts, and one which concentrated on cosmology,
anthropology and so on rather than on the nature of the parent-
material. On the other hand, Anaximander himself might have
offered little information on the originative substance.

! Cf. g6 Themistius Or. 26 p. 383 Dindorf  ("AvaiuavBpos) E&ppnoe TpidTtos
év Topev ‘EAMvawv Abyov Eeveyreiv mepi @Uoews ouyyeypappévov. ([ Anaxi-
mander | was the first of the Greeks whom we know who ventured to produce a writlen account
on nature.) Thales was thought not to have written a book, at any rate one of
a general cosmological kind: see pp. 87f. One of the objections to MMepl PUoEws
as a genuinc sixth-century book-title is that giois is probably not used in the
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collective sense, ‘Nature’, before about the middle of the fifth century (c[‘.‘Ki‘rk,
Heraclitus, the Cosmic Fragments {Gambridge, 1954), 227ff.). Gorgias’ sardomc_ utlf:
TMepi pUoEws 7| wepi ToU wi) OvTos implies that Tlepi choews_vya.s common ia :’ns
time, but no more than that. On the other hand, the addition ?f a word like
xpnpéTwy or dméwtwy to gUoews would make the usage possible. The fact
remains that Tlepi pUosws was indiscriminately applied to any work of a vaguely
physical nature: ef. e.g. pp. 166f. for Xenophanes’ poetty; also Kahn, Anaximander
and the Origins of Greek Cosmology (New York, 1960} p. 6 n. 2.

¢ For Pherecydes’ roughly contemporary book see p. 51. - .Wc do not know how
many words a papyrus roll is likely to have held in the sixth century B.c. T}'xe
letters were probably large {papyrus should have been relatively cheap in
Miletus, from Naucratis}, and the total product quite short. See p. 356 and
n. 2 for Anaxagoras’ baok.

3 The elder Pliny (N.H. 1, 31, DK 12a5) stated that Anaximander discovered
the obliquity of the Zodiac in this same Olympiad, the filty-eighth; but the
ascription of this discovery is prabably false (p. 104 n.), and Pliny perhaps merely
misapplied Apolloderus’ dating,

(iii) Scientific aclivities: (a) the gnomon
Anaximander did not discover the gnomon, as 94 claims (the gnomon

is a set-square or any vertical rod whose shadow indicates the sun’s
direction and height}: compare

97 Herodotusi, 109 oAV pév yap kad yvapova kel T& Suddeka
pépeax Tiis Huépns Tapa BaPuiwvicwy Epadov of "EAAnves.

97 The Greeks learned from the Babylonians of the celestial
sphere and the gnomon and the twelve parts of the day.

95 may be correct, nevertheless, in suggesting that Anaximander
introduced the gnomon into Greece. We cannot be sure, however, that
Thales did not use some form of the instrument {p. 83), and it is
possible that Anaximander gained the credit by accident, or because
his use of the gnomon was more sophisticated. No special discoveries
involving its use were assigned to him which were not also assigned
to Thales; but he may have gained notoriety by the incident referred
to by Favorinus in 94. The statement that Anaximander set up a
gnomon in Sparta &l Tév okio8npowov is mysterious. A oxiddnpov (or
ckiofnipns) was a sun-dial, but the prepositional phrase cannot mean
anything like ‘for a sun-dial’ or “for the benefit of the sun-dials’, and
perhaps there was a prominence in Sparta later known as ‘the
sun-dials’, from the gnomon or gnomons that existed there; émi, then,
would be local. &pookotreix in 94 and wporoyeia in g5 imply that
the ground near the gnomon was calibrated so as to give the time
of day, as well as the position of the sun on the ecliptic and so the
season of the year. For another association of Anaximander with
Sparta see n. on p. 105.!
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' Pliny N.H. n, 187 (DK 13A144), held that it was Anaximenes who first
demonstrated in Sparta the ‘horologium quod appellant sciothericon’, and whe
discovered the use of the gnomon. This is probably a mistake by Pliny, who tended
to confound his facts in writing about carly astronomy. He attributed the
discovery of the obliquity of the Zodiac to Anaximander (p. 103), but Eudemus
in 76 probably assigned this to Ocenopides. The full comprehension of the ecliptic
doubtless belonged to the fifth century; that the sun moves from north to south
and back was known much earlier — and certainly, for example, by Thales.

(i1} Seientific activities : (b) the map

98 Agathemerus I, I ’Ava&(ucvapos 6 Mirfoios dxouoThs Ootée
TPWTOS ETOAUNGE THY olkoupéuny Ev Trivaxt ypdyou: ped’ 8v ‘Exarraiog
6 Mirioios &uip ToAuTACVNs SinkpiBwoey, doTe Baupaodijvan T
MPAY .

99 Strabo 1, p. 7 Casaubon ...ToUs TPWTOUS Ued” "Opmpov S
nciv "Eparocdévns, “AvagtuavBpédy e ool YEYOVOTA yvdpipoy
kol ToAlTav Kkai ‘Exartedov Tov MiMjolov. Tév piv odv éxSoUvon
TPOTOV Yewypagikdy Trivaka, 1oV 8t ‘Exaraiov KOTOAITTEV ypdpupa
MoToUUeVoV Exeivoy elvan #k Tiis &AANS alTol Y po@iis.

98 Anaximander the Milesian, a disciple of Thales, first dared to
draw the inhabited world on a tablet; after him Hecataeus the
Milesian, a much-traveliced man, made the map more accurate,
so that it became a source of wonder.

99 ...Eratosthenes says that the first to follow Homer were two,
Anaximander, who was an acquaintance and fellow-citizen of
Thales, and Hecataeus the Milesian. The former was the first to
publish a geographical map, while Hecataeus left behind a draw-
ing believed to be his from the rest of his writings.

These passages are obviously based on the same one statement by
Eratosthenes, as is Diogenes’ remark in 94 that ‘Anaximander first
drew an outline of land and sea’. Diogenes’ addition, ‘but he also
constructed a sphere’ {that is, a map of the heaven), isunsubstantiated
and, in the light of Anaximander’s theory of the heavenly bodies (pp-
1341}, improbable. The general nature of his map can probahly he
inferred from the following passage:

100  Herodotus 1v, 36 yeAd 8¢ Spédv yiis mep1dSous Yp&yavTas
TOoAAOUS 1181 kai oUSéva véov ExOvTwS EEnynoduevov: of *Oxeavdy e
péovTar ypdgouot TrépIE ™V yfjv, toloay KukAoTepéa <os &rd Tépvov,
Kkal T *Aginy T EUpcrmn Tolelvrwv Tonv.

100 I smile when [ see that many have drawn circuits of the
earth, up (o now, and none of them has explained the matter
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sensibly: they draw Okeanos running around the earth, which is
drawn as though with a compass, and make Asia equal to Europe.

It is a reasonable assumption that the (probabl}.l Ionian) maps
referred to here resembled that of Anaximander as improved by his
fellow-citizen Hecataeus; and therefore that Anaximander produced
a circular plan in which the known regions of the world formcsi
roughly equal segments; see further Kahn, op. cit., §1—4. His
empirical knowledge of geograp.hy was presumably bailsed in part on
seafarers’ reports, which in Miletus, as a cqmmercxal centre and
founder of colonies, would be both acccsmblc' and varlef:l.. The
philosopher himself was said to have led a colonizing expefimon to
Apollonia (the city on the I'ilack_ Sea, presumably),. cf. Aelian V. H.
m, 17 (DK 1243). Otherwise his only known foreign contacts are
with Sparta.!
! Apart from the sun-indicator story in g4, Cicero related (a:e divinat. 1, 50, 112,
DK 124 54) that Anaximander warned the Spartans to move into the ﬁclds_ w.hcn
an earthquake was imminent. One is reminded of miraCt.xl?us pl:edl‘cnons
assigned to Pherecydes and Pythagoras (pp- 52f.); but as a citizen 91 Mlle’(us,
in the earthquake belt, Anaximander would have had special experience. The
modern Thessalians, for example, know that an carthquake is imminent when
the storks become agitated. At all events Anaximander seems to have visited
Sparta, otherwise two separate anecdotes about him would hardly be located
there.

THE NATURE OF ANAXIMANDER’S ORIGINATIVE SUBSTANCE,
T &TElpov (THE INDEFINITE)

Part of Theophrastus’ account of Anaximander’s origina_tiyc matt':rial
is preserved by Simplicius. It is disputed whether Simplicius derived
this and similar doxographical extracts direct from a version of
Theophrastus, or by the medium of Alexander’s lo:?t commentary on
the Physics; some extracts certainly came from this source. A more
important question is whether Simplicius, or Alexander, was using
the full edition of Theophrastus, or the two-volume summary, or an
even shorter compendious account. The long surviving fragment on
sensation, also in Simplicius, is on a very much l'f\rger scz.ile than the
extremely cursory extracts on the material. principle, which suggests
that they were derived from different versions of T‘h‘eophrzfstus; the
latter probably do not come from the complete edmon: Hippolytus
and the author of the pseudo-Plutarchean Stromateis also have
doxographical summaries of Anaximander; they follow Theophrastus
less closely than does Simplicius (whose text in 101 A ‘can be treated
as largely identical with that of Theophrastus’ according to Kahn,
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op. cit., 33), but provide confirmation and expansion at certain points,
They also cover a greater range of subjects, some of which (e.g.
zoogony, astronomy) arc dealt with at greater length than the
question of the &px1). Simplicius’ extract is printed in the left-hand
column of 101, with the corresponding parts of the two subsidiary
versions alongside. Briefer and less accurate versions of this doxo.
graphy appear in 94 and in Aetius (1, 3, 3, DK 12414). It should be
remembered that the passagesin ro1 are versions of Theophrastus’ view
of Anaximander; it will be seen that, so far as the material principle
was concerned, he differed little from Aristotle, from whom some of
his phraseology is directly derived. He quoted one original sentence
(bold type in 1014; see pp. 117ff.); this need not imply that he had
seen the whole of Anaximander’s book, as is almost invariably
assumed. If he did see the whole, either it was very obscure about
the originative stuff or he was untypically obtuse.

101 Versions of Theophrastus’ account of Anaximander’s origin-

ative substance:

A, Simplicius in Phys. 24,
13; DK12ag

v 8 bv kal kivolpevoy
kel &wepov  Aeydvrwy
‘Avagiuavdpos kv Tpat-
&Sou  Midoios Barol
yevopevos 8idBoyos kal
Mabn iy

dpxfv = Kkad
oToixeiov  elpnke T
vty T &mapov,

TpRTOs TOUTo Tolvopa
kopioas Tiis dpxs.

Atyer 8 orriyy phiTe
Wbwp pfiTe &Ako T1 TéWV
kaAoupévwy elvan ool
Xeleov, &AX" trépav Tivk
QU &mreipov,

& s

&rovras  ylveobon  Tols
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Of those who say that it is
one, moving, and infinite,
Anaximander, son of
Praxiades, a Milesian,
the successor and pupil of
Thales,

said that the prin-
ciple and element of exist-
ing things was the apeiron
[indefinite, or infinite],

being the first tointroduce
this name of the material
principle,

He says that
it is neither water nor
any other of the so-called
elements, but some other
apeiron nature,

from
which come into being all
theheavensand the worlds
in them.

B

Now Anaximander was
the disciple of Thales.
Anaximander, son of
Praxiades, of Miletus: . ..

he said that
the principle and element
of existing things was the
apeiron,

being the first to use this
name of the material
principle.

(In addition to
this he said that motion
was eternal, in which it
results that the heavens
come into being.)

...he  said
that the material principle
ofexisting things wassome
nature coming under the
heading of the apeiron,
from which come into
being the heavens and the
world in them.
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...Anaximander, who
was the companion of
Thales,

said that the
apeiron  contained  the
whole causeofthe coming-
to-be and destruction of
the world,

from which he says
that the heavens are sepa-
rated ofl,and in generalall
the worlds, being apeirous
[innumerable].
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And the source of
coming-to-be for existing
things is that into which
destruction, too, happens
‘according to necessity;

This nature is
cternal and unageing, and
it also surrounds all the
worlds.

He talks of Time
as though coming-to-be
and existence and destruc-
tion were limited.

He declared that destruc-
tion, and much earlier
coming-10-be, happen
from infinite ages, since
they are all occurring in

cycles,
for they pay penalty

and retribution to each
other for their injustice
according to the assess-
ment of Time’,

as he de-
scribes it in these rather
poetical terms.

(He talks of Time.,.)

(i) Did Anaximander call the originative substance &py¥?

Most modern critics (including Kahn, op. cit., 2g-32) think that
Theophrastus named Anaximander as the first to have used &pyH
(literally ‘ beginning’ or ‘source’) as a special term for the originative
substance. They infer this from Tp&Tos TolTo Tolvopa kopicas THis
dpxfis in ro1a, its equivalent in 1018, and one further context in
Simplicius (in Phys. 150, 23) where Anaximander is described as
TPp®dTOS aUTds Gpytv Svopdoos TO Utrokelpevov. Burnet, however
(EGP 54 n. 2), maintained that what Theophrastus said was simply
that Anaximander was the first to call the material principle (&pxH
in its normal Peripatetic sense) by the name 16 &weipov, without
further qualification. This, indeed, is the most obvious sense of
the extract from Theophrastus, 1014, while in 1012 ToUTo has
presumably dropped out by haplography before Toivopa. The other
passage of Simplicius is more difficult: its most obvious meaning is
‘being the first to call the substratum of the opposites &pxf’, but
Burnet explainedit as meaning * being the first to name the substratum
of the opposites as the material cause’ (that is, because according to
Aristotle the opposites in Anaximander were specifically produced
from the originative stuff). Burnet’s interpretation, while admittedly
not the most apparent meaning of the clause in isolation, is certainly
more relevant to the trend of Simplicius’ argument. Further (a point
ignored by Kahn in his discussion), Theophrastus had used the word
&pxh in his remarks on Thales as already reported by Simplicius (in
Phys. 23, 23, DK11a13), with no special note that Thales himself
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did not actually use this word - a note that would perhaps have been
patural if Theophrastus had gone on to assert that Anaximander was
jts originator. It is possible, of course, that Simplicius misunderstood
Theophrastus’ comment about &py1) and &meipov. The whole ques-
tion is of limited importance; it still seems probable, however, that
no technical use of &pxr by Anaximander was implied by
Theophrastus — the use he referred to was of 16 &meipov.

(it) What did Anaximander mean by 16 &meipoy?

102 Anstotle Phys. T4, 203ar6 ol 88 mepl pUoscs mévTes Grmo-
Tiftocy ETEpav TIVG QUOW TQ Ameipw TOV Aeyouévwv oTotysic,
olov G8wp 1) &épa fj TO peradl ToUTwY.

10z All the physicists make the infinite a property of some other
nature belonging to the so-called elements, such as water or air
or that which is intermediate between these,

First, it is advisable to isolate the Peripatetic, and so also the
doxographical, interpretation of vd &mepov. Aristotle, curiously
enough, mentioned Anaximander by name onty four times, but made
several probable references to his prilnary substance (e.g. 109 fin.).
There is little doubt that he took &mweipov in Anaximander, and in
the monists in general, to mean primarily ‘spatially infinite’. This
is suggested in 102, In 108, part of his discussion of the concept of
infinity, Aristotle attributes some specific quality, presumably that
of the intermediate in the case of Anaximander (pp. 171ff.), to the
matcerial principles of all the guowol who recognize the infinite.
Theophrastus seems to have felt that Anaximander had given his
primary substance a name which described its spatial property, but
which said nothing except by implication (that it was not identified
with any of the later ‘elements’) about its qualitative properties.
Thus in 101 A line 2, and in other such classifications, &waipov means
‘infinite’; it is ‘neither water nor any other of the so-called cicments,
but some other infinite nature from which come all the heavens. ..’
(Anaximander’s heavens being infinite in number for Theo-
phrastus).!

* The words érépov Tivk Uoiv &mapov seem to echo Aristotle’s radically
different Etépav Tvd gUow Té dmelpw in xoz, especially since the wider
contexts of the two phrases have much in commeon. This superficial similarity
of phraseology suggests that Theophrastus had made himself familiar with his
master’s discussion of infinity in the Physics before he set about summarizing the
theories of Anaximander.

It is, however, uncertain that Anaximander himself intended 16
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&meipov to mean precisely ¢ the spatially infinite’. Wemay legitimately
doubt whether the concept of infinity was apprehended before
questions of continuous extension and continuous divisibility were
raised by Melissus and Zeno. ameipov means ‘without boundary,
limit, definition’; this indefiniteness is spatial in early usages, as in
the &melpova wévrov of Homer (Anaximander’s &mweipov is presuin-
ably from &mweipos, of which &melpwv is a more poetical equivalent),
and as in Xenophanes (3}, who said that the earth went down &
&mepov, indefinitely, i.e. beyond the imagination or the concern of
men., Now Anaximander certainly assumed the original stuff to have
been indefinitely huge in extent; but he perhaps gave formal
expression to thisidea by saying that this stuff ‘surrounded all things’
{108), and might not have felt this characteristic (which must have
been assumed as a matter of course by Thales, see n. on p. 94) to
be sufficiently remarkable to be applied as sole description, that is
as ‘the spatially indefinite’. We might expect any such single
description to refer first to the kind of substance, not to its commonly
assumed vastness of extent. Thus Cornford and others argued that
1o &merpov meant ‘that which is internally unbounded, without
internal distinctions’, i.e. that which is indistinct, indefinite in kind.
There is no need to stress internal divisions,! but the general point
seems not improbable: for Anaximander the original world-forming
stuff was indefinite, it resembled no one kind of matter in the
developed world. Yet no parallel early use of &wepos in a certainly
non-spatial sense can be cited, and this is in favour of retaining the
interpretation ‘spatially indefinite’. In any case the lack of positive
identification was conspicuously implied. Either T &méeipov meant
‘the spatially indefinite’, and was implied to be indefinite in kind
because it was not formally identified as fire, air, water or earth (to
use Theophrastus’ terms of 1014); or Anaximander intended it to
mean primarily ‘that which is indefinite in kind’, but naturally
assumed it also to be of unlimited extent and duration -- properties
which, when expressed, would be expressed in terms of all-
inclusiveness and divine immortality.?

! Nor is it easy to accept the suggestion of Diels and Cornford that the &weipov
was conceived as circular or spherical, cf. &mapov dppipAnorpov at Aeschylus
Ag. 1382, &weipos of a ring in Aristophanes and Aristotle, etc. It is impossibic
to prove that any particular application of the word that was feasible in the
archaic period was entirely absent from Anaximander’s mind ; but the intention
seems to have been to deny any fixed determination. Sce further Kahn, op. «it.,
2311f.

* Cherniss, dristotle’s Criticism of Presocratic Philosophy (Baltimore, 1935}, 3771,
maintained that Anaximander mecant &wepov (Td TAfifos), i.e. ‘with an
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indeterminate number of intcrnal divisions’. But in this case &meipov would have
to be expressly qualified by a word implying number, as in Anaxagoras fir. 1

and 2 (467, 488).

(iii) The Indefinite as an inlermediate substance in Aristotle

ro3 Aristotle de gen. et corr. Bs, 332a19 ...oUk £oTv &v TOUTWOV
(s¢. TTUPdS, &épos, Udarros, YNs) E§ ol T& whvTar o piv oUd” &Ado i

¢ opd TaUTa, ofov péoov T &épos kad Udaos f &épos kai Tupds,
&tpos HEv TTaxUTepov Kal Trupds, TV 8 AemrtéTepov” EoTan yop &ifyp
kol TUp EkEivo peT EvavmidtnTos GAA& oTépnols TO ETepov TV
wovTiwow HoT ok EvbéxeTten povolobo Ekeivo oUdémoTe, Dowep
paoi Tves TO &meipov ke TO TrEPIEXOV.

104 Aristotle Phys. Agq, 187a12 s 8 ol guokol Aéyovor, Buo
TPOTIOL gioiv. ol ptv yap Ev momgavres 10 odpua TO UTToKEipevoY,
1&v TPV T | SANo & dom Trupds ptv mukvdTepov &épos Bt AemwTo-
Tepov, TEAAX Yewdol TTUKVOTNTI Kad HOvOTNTL TTOAA& TroIoUVTES
...0l & & ToU dvds dvoUoas Tds EvavTidTNTOS Ekkpiveofon, datep
*Ava€ipavBpds pnot kal dooi § v xal ToAA& gaowv elven, domep
EumeborAls kai "AvaSoydpas &k ToU piypaTtos ydp kel oltor
Exkpivoust TEAAX.

103 ... Thereis no one of these things [firc, air, water, earth] from
which come all things; and certainly nothing else¢ beside these, such
as something half-way between air and water, or air and fire, being
thicker than air and fire and finer than the others: for that will
be air and fire, simply, together with contrariety; but one of the
two opposites is a privation —so that it is impossible for the
intermediate ever to exist in isolation, as some say the infinite
[apeiron] and the surrounding does.

104 Two types of cxplanation are given by the physicists. Those
who have made the subsisting body one, either one of the three or
something else which is thicker than fire and finer than air,
generate the rest by condensation and rarefaction, making it into
many...But the others say that the opposites are separated out
from the One, being present in it, as Anaximander says and all
whosay there are one and many, like Empedocles and Anaxagoras;
for these, too, scparate out the rest from the mixture.

Anistotle, when listing various monistic theories of the puaiol, on a
number of occasions speaks of a substance between the elements -
normally between fire and air or between air and water.! In three
or four of thesc passages it looks as though Anaximander is meant
as the proponent of an intermediate substance, not because he is
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directly named but because the substance is implied to have been
called simply 76 &meipov. In rog the people who said that the
&meipov and the surrounding” existed on its own, in isolation from
the elements, appear from the terminology (cf. 108) to be Anaxi.
mander and followers; see also 109, where the intermediate between
water and air is said to ‘surround all the heavens, being boundless’,
Now Aristotle in 102 declared that all the guoioi who envisaged it
gave some specific description of the infinite (13 &meipov); we may
ask what description Anaximander was deemed by Aristotle, when
he wrote those words, to have given, if not as an intermediate ~ which
is, indeed, actually mentioned in that passage as a typical description,
Were it not for one passage, namely 104, there would be no difficulty
in accepting that Aristotle had Anaximander in mind in most, at any
rate, of his references to an intermediate material principle. One of
Aristotle’s most acute ancient commentators, Alexander of Aphro-
disias, did in fact accept this; so, usually, did Simplicius. Yet in 104,
on the only possible interpretation, Aristotle placed the intermediate
substance and Anaximander in opposed groups.? Various unenlight-
ening guesses have been made about the historical author of the
intermediate-substance theory; but a careful study of all Aristotle’s
relerences indicates that Anaximander was, after all, in his mind —
although Anaximander in fact held nosuch theory. Aristotle evidently
felt that Anaximander’s (for Aristotle) ‘infinite’ &pyf must have had
some expressible relationship to the so-called elements; and there are
some passages (e.g. 105) in which he wrote simply of T Tapd &
gToixeia, ‘that which is beside the elements’, not identifiable with
any one of them, and not of T& petafl or T6 péoov. By this
formulation one possibility was that it was intermediate between two
elements; another, that it was a mixture of them all. In 104 Aristotle
seems to take the latter view; but he elsewhere considered the former
possibility, and had arrived at the theoretical hypothesis of an
intermediate (a hypothesis which he himself, of course, regarded as
untenable: cf. 103) as a by-product of his reflections on Anaximander.
That he had no explicit historical example in mind, however, is
shown by his variation of the elements between which the inter-
mediate came. Usually when he mentioned an intermediate in lists of
possible primary substances he had Anaximander in mind, though
he aiso tended to add the intermediate indiscriminately to any such
list for the sake of exhaustivity. It is so added in 104, where, as the
result of a different type of critique, he applies the mixture-
interpretation to Anaximander by name; see also pp. 113f;
Kahn, op. cit., 44-6; Hussey, The Presocratics (London, 1972),
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p. 71; Kirk, ‘Some problems in Anaximander’, CQ ~.s. 5 {1955},
24fF.; M. Whitby, Mnemosyne 35 (1982), 225-47.
! Apart from 1oz, 203, 104, rog, cf. Mo, A7, 988a30; g8gar4; Phys. A6, 18gb1;
de gen. ¢ corr. Bi, 328bgs.
* It might be argued that 16 v, the One, is common to both groups, therefore

that Anaximander might occur in each. But the contrast is really between those
who retain the One as a substratum, and those who (like Anaximander) do not.

(iv) Why “the Indefinite’ and not a specific originative substance?

105 Aristotle Phys. 5, 204b22  &AA& piyv oSt &v kod &mrholy elven
bbéxeTon TO &mreipov odua, olite ¢os Aéyouoi Twes TO Topd T&
oToixeia, £§ oU Taltar yewdov, ol &mAdss. elol ydp Tives ol ToUTo
motoUo1 1O &meipov, &AN ok &épa f UBwop, dos uh) TEAAa pBeipnTan
Yo ToU &melpou ardov: Eyouot yép Tpos EAANAa EvavTiwoty, ofov
6 pev &np Yuxpds, 16 8’ Udwp Uypdv, T Bt wUp Bepudv: v el fv By
&mreipov EpOapTo &v 1181 TEAAa. vV & Erepov elvad paot £€ ol TaTar.

106 Aristotle Phys. T4, 203b15 ToU & elval T1 &meipov 1) TioTig
tx mévTe udA1oT” &v oupPalivor okomolow. . . ETi T® 0UTws &v péves
un) UmroAeiTre yéveow kad Bopdv, el &meipov ein 30ev &paupeitan TO
Y1y VOUEVOV.

105 Butyet, nor can the infinite body be one and simple, whether
it be, as some say, that which is beside the elements, from which
they generate the elements, or whether it be expressed simply. For
there are some people who make what is beside the elements the
infinite, and not air or water, so that the rest be not destroyed by
their infinite substance; for the elements are opposed to each other
(for example, air is cold, water moist, and fire hot), and if one
of those were infinite the rest would already have been destroyed.
But, as it is, they say that the infinite is different from these, and
that they come into being from it.

106 Belief in infinity would result, for those who consider the
matter, for the most part from five factors. . -further, because only
so would generation and destruction not fail, if there were an
infinite source from which that which is coming-to-be is derived.

These passages present two possible motives for the idea of the
In.deﬁnite as primary substance. The reason in 105 — that the infinite
primary substance, if identified with a specific world-constituent,
would swamp the other world-constituents and never allow them to
fievt?lop— is assigned to those who posited an &meipov substance
bt?mde the elements’, i.e. not identical with any of them. When
Aristotle used this formulation he usually, though not necessarily

113




PRESOCRATIC PHILOSOPHERS

invariably, had Anaximander in mind (§(iii)), and Simplicius in his
comment on the passage (in Phys. 479, 33} ascribed this reason to
Anaximander. On the other hand the totally different reason
suggested in 106 — that an infinite source-material ensures that
coming-to-be within the world shall not fail for want of material - ig
given as Anaximander’s by Aetius {1, 3, 3, DK1244) and by
Simplicius eisewhere (de caelo 615, 15, DK 12 A 17). Aetius’ attribution
suggests that Theophrastus applied the motive of 106 to Anaxi-
mander; but we cannot be sure that he did not apply that of 1o5
also, and in either case he was probably working from what Aristotle
had said.

Most modern critics have accepted 106 as giving Anaximander’s
true motive, and many have rejected 105 as not (in spite of
appearances) applying to Anaximander. Thus Cherniss called the
argument in 105 ‘the peculiarly Aristotelian argument of the
necessary equilibrium of contrary forces’. It is true that it is
expressed, naturally enough, in an Aristotelian form. But Anaxi-
mander had postulated a comprehensive balance between opposed
substances (see r10 with discussion), and might well have reasoned
in some such way as this: ‘Thales said that all things originated from
water; but water (which we see in the form of rain, sea and rivers)
is opposed to fire (the sun, the fiery aither, volcanoes etc.), and these
things are mutually destructive. How then can fire have become such
a prominent part of our world, if it were from the beginning
constantly opposed by the whole indefinitely-extended mass of its
very opposite? How, indeed, can it have appeared at all, for a single
moment? The warring constituents of our world, then, must have
developed from a substance different from any of them — something
indefinite or indeterminable.’ (Aristotle’s interpretation of &meipov
as ‘infinite’ does not affect this issue.)

As for 106, Aristotle himself pointed out its fallacy:

107 Aristotle Phys. 8, 208a8 olre ydp, Wva 1y yéveois uf EmiAeit,
dvarykaiov tvepyelg &meapov elvon odpa alodnTdv: EvéxeTron yap TiHY
Borépou glopav 8atépov slvon yévegwv, Temepaouévou Svtos ToU
TovTds.

107 Nor, in order that generation may not fail, is it necessary for
perceptible body to be actually infinite: for it is possible for the
destruction of one thing to be the generation of the other, the sum
of things being limited.

But this was precisely Anaximander’s view of physical change — that
there is no wastage : opposed substances make retribution to each other

114

ANAXIMANDER

for their encroachments (pp. 11gfl.). Provided the balance is
maintained, all change in the developed world takes place between
the same original quantity of separate, opposed substances. (It may
pe noted that 105 gives a reason for positing a gualitatively indefinite

rimary substance, 106 [or a spafially indefinite, or infinite, substance;

o pp- 109f.)
(v) The Indefnite i5 all-enfolding and all-controlling(?), divine and immortal

108 Aristotle Phys. T4, 203by ... ToU 8 &melpoy ok ésTiv &pxn
AN a0Tn Tév SAAwv elvon Sokel, kai mepiEyev &mroavta kel
mévta kuPepvdv, @S paciv dool pf) Torolor Topd TO &meipov EAAGS
arlas ofov volv i giMayv kai ToUT €lven 16 Beiov: dBdvaTov yap
xai dvdAedpov, Gomep noiv & "Avaipavdpos kal ol TAgicTOl THY
pUOIOASY WV

109 Aristotle de caelo I'5, 3o3b10  Evior yép &v pévov YrroTifevrat,
ki TOUTO of wiv UBwp, ol & &épa, of 8t mip, of & USoros uiv

AeTtTOTEPOV &épos BE TUKVATEpovt 8 Tepiéxelv oot TéuTas Toug
oUpavous &meipov Sv.

108 ...of the infinite there is no beginning. ..but this seems to
be the beginning of the other things, and to enfold all things and
steer all, as all those say who do not postulate other causes, such
as mind or love, above and beyond the infinite. And this is the
divine; for it is immortal and indestructible, as Anaximander says
and most of the physical speculators.

109 For some posit one substance only, and this some posit as
water, some as air, some as fire, some as finer than water and
thicker than air; which they say surrounds all the heavens, being
infinite.

The assertion in 108 that the primary substance “enfolds all and steers
all’ is assigned to those who according to Aristotle imagined an
infinite primary stuff but no separate cause of motion — certainly,
therefore, to the Milesians, Heraclitus, and Diogenes of Apollonia.
‘Steers all” obviously reproduces Presocratic terminology, and the
whole phrase ‘enfolds all things and steers all’ may form a single
rhythmical unit. Anaximander, who is mentioned below in connexion
with another phrase describing the same subject, and who is probably
refe}:re:dl to in 109 in connexion with mepiéyev, could have been its
author.,

: nepnéxgu is presumably genuine in Anaximenes fr. 2 (160), even if some of its
context 1s reworded; Anaxagoras (who is not in question in the Aristotelian
passage) certainly used 16 wepiéxov in fr. 2 (¢488). kuPepvdv, of the steering of
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cosmic constituents or events, occurs in Heraclitus fr. 41 (227), Parmenides fr,
r2, 3 (306), Diogenes of Apollonia fr. 5 (603). The two words could, of course,
have been combined by Aristotle from different sources.

It is not easy, however, to sece what manner of control could be
exercised on all things by Anaximander’s Indefinite. The Greek does
not necessarily mean that the steering is due to the enfolding — both
properties independently are natural ones for something conceived
as divine — but it probably implies it. Again, the metaphor of steering
does not necessarily entail a conscious and intelligent agent, for the
steering of a ship can be regarded as a purely mechanical process,
with reference to changes of direction imposed by the steering
mechanism and not to the intentions of the navigator. Yet if the
Indefinite was envisaged as somehow divine (108 ad fin.), this favours
the assumption of purposeful action. Possible methods of control are
the following: (1) by means of surrounding or enfolding: either (q)
by preventing the further expansion of the differentiated world (“all
things’), or () by making good the waste involved in change in the
world; (2) by being immanent in all things, or some things, and
providing either (a) motive power or life-force, or (4) a principle or
rule or law of change; (3) by having initiated the world in such a
way as to provide a continuing rule or law of change. (1, b) was
implied in 106, but it was argued on pp. 114f. that this is unlikely
to be valid for Anaximander; the same argument applies to (1, a).
(2, @) would perhaps apply to Thales; (2, b), rather than (3), to
Heraclitus (pp. 187-8, 199). (2), as well as (1), seems unlikely for
Anaximander, for the Indefinite clearly cannot have been imagined
as immanent in the developed world, even in the way that Thales’
world was somehow interpenetrated with a divine life-substance; the
Indefinite was probably so named because it was not identical with
anything in nature. (3), however, could apply to Anaximander: it
is feasible that the control exercised on all things was through the
law of retribution between opposites, a law (or manner of behaviour)
which was initiated when the first opposed substances appeared
within the Indefinite and which still governs all change in the world.
Nevertheless, it remains true that Aristotle could have had in mind
someone other than Anaximander - Heraclitus, perhaps, or Diogenes
of Apollonia — in the first part of 108, and particularly, perhaps, in
the phrase ‘steers all things’.

The ascription of the idea of mepiéxew to the monists is repeated
in 109; here again the infinite material suggests Anaximander,
though it surrounds not ‘all things’ but ‘all the heavens’. This
statement seems to have been taken up by Theophrastus (1o1), who
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cvidently thought thatitimplied separate first heavens, each enclosing
a separate world: see pp. 122ff. for the idea of innumerable worlds.
But Aristotie’s phrase could be due to his using opavoi in a special
sense, as the spheres of the sun, moon and stars (cf. de caelo Ag,
278b9); he might naturally apply his own analysis pf the cosmos
(based on the Eudoxan-Callippean scheme) to Anaximander, with
his separate circles for the heavenly bodies (pp. 134ff.), and intend
pothing more than one complex world.

In the latter part of 108 we are told that the enfolding stuff ‘is
the divine; for it is immortal and indestructible, as Anaximander
says and most of the physicists’. It is legitimate to suppose that the
words ‘immortal and indestructible’ were intended to belong to
Anaximander himself, though others said something similar.
According 10 Theophrastus as reported in 101 B, however, the phrase
was &iSiov xai &yfpw. There is a Homeric formula used of gods or
their appurtenances, ‘immortal and free from old age’: so at 04d. v,
218 (to Galypso), fy uév y&p Ppotds éai, oU 8° ddwaros kal &ytfipws
(cf. also Ii. 1, 447). Short epic formulas often found their way into
archaic prose, and it seems likely that this, rather than the somewhat
repetitive equivalent in Aristotle, was the original form.! At all events
Anaximander seems to have applied to the Indefinite the chief
attributes of the Homeric gods, immortality and boundless power
(connected in his case with boundless extent) ; it seems not improbable
that he actually called it ‘divine’, and in this he was typical of the
Presocratic thinkers in general.

! Especially since the two words are applied to the structure of the natural world,

in a description of philosophical contemplation, by Euripides (fr. g10 Nauck?):

‘observing the unageing structure of immortal Nature’, dBavérou kaBopév

PUOEWS koopov &yrpw.

(vi) The Indefinite is not in eternal metion, nor is it a mixture

{These further points concerning the Indefinite are discussed under
‘Cosmogony’, pp. 126f.)

THE EXTANT FRAGMENT OF ANAXIMANDER

rxo  Simplicius in Phys. 24, 17 (repeated from xoxa) ...étépav
TW& pUow &meipov, € fis &mavtas yiveohon Tols oUpavous kod Tous
&v aUTols kbopous. EE v Bt 1 Yéveais ot Tois oUot, kad THv plopdw
els TaUTa yiveoBou ‘kortd TS Xpecdv Si186vau ydp ot Sikny kad Tiow
dAMo1s THs &Bikias kaTd THY ToU Xpévou T&EW’, ToInTIKWTEPOIS
oUTWS dVOPATIV aUT Aéywv.
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110 .. .some other apeiron nature, from which come into being
all the heavens and the worlds in them. And the source of
coming-to-be for existing things is that into which destruction, too,
happens, ‘according to necessity; for they pay penaity and
retribution to each other for their injustice according to the
assessment of Time’, as he describes it in these rather poetica]
terms.

(1) Extent

Simplicius is undoubtedly quoting from a version of Theophrastus’
history of earlier philosophy, and from the section on the material
principle, wept &pxfis. The concluding clause, a judgement on
Anaximander’s style, shows that what immediately precedes is a
direct quotation. Thus katd THv To¥ Xpdvou T&Ew, which many have
held to be a Theophrastean paraphrase of kaT& T0 Xpéwv, should
provisionally be accepted as original.! 818évar — &Bwkias is certainly
original, and well exemplifies the poetical style noted by Theo-
phrastus. xaTd 16 xpedv, too, should probably be accepted as by
Anaximander: xpecv retained a marked poetical colouring (except
in the special usage xpecov éoTt) until the expression 16 xpecov became
popular in the Hellenistic period as a circumlocution for death. It
is the most plausible restoration in Heraclitus fr. 8o, kaT Epw kal
ypewv (for xpecopeva), to give a similar phrase to the one under
discussion. The preceding words, & v ~ efs TaUTa yiveoBou, have
been much disputed. The use of the abstracts yéveois and ¢fopd, well
established in Peripatetic but not (from the other extant evidence)
in Presocratic vocabulary, suggests that these belong to Theophrastus.
The sentiment, too, looks Peripatetic: it is a close restatement of one
of Aristotle’s basic dogmas about the primary substance of the
physical monists, ‘all things are destroyed into that from which they
came-to-be’ (Phys. I's, 204b33; cf. also 85 1. 3). Theophrastus was
given to quoting single words or phrases; thus he could have quoted
the concluding phrase of a sentence, the rest of which he had
paraphrased, in order to emphasize the connexion with the following
sentence which he quotes in full. See further under §{v).

! Theophrastus certainly used similar phraseology himself, notably T&§w Tvé

Ko xpdvoy Gpiouévov (of Heraclitus). But this is very different from the bold
personification of v ToU Xpévov Té§wv, on which see also §(iv).

(ii) The meaning of the main assertion

The context shows that Theophrastus regarded the quotation as
appropriate 1o the view he had just attributed to Anaximander, that
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<41l the heavens and the worlds in them’ came from the Indefinite.
¢£ &ov. . - (the pluralis presumably generic) adds that, since they came
from the Indefinite, they will also return to it ‘of necessity; for they

ay penalty and retribution to each other...’ It appears from the
yersion of ps.-Plutarch, 1o1¢, that by ‘the heavens and the worlds
in them’ Theophrastus was referring to &weipor kéapol, innumerable
worlds. But there is a very strong objection to understanding the
words quoted from Anaximander to refer to innumerable worlds
coming-to-be from, and being destroyed into, the Indefinite. &AAH-
aois shows that retribution is made mutually between the parties
who are the subject of the sentence. Can we really believe that the
divine Indefinite commits injustice on its own products, and has to

ay them recompense? This, surely, is intolerable; but if so, then
Theophrastus (whatever he meant by the ‘heavens’ and ‘worlds’)
mistook the proper application of Anaximander’s dictum.! It has
long been observed that the things which commit injustice on each
other must be equals, different but correlative; and that these are
most likely to be the opposed substances which make up the
differentiated world.?

! Kahn, ep. cit., 34f, considers the mistake to belong just to ps.-Plutarch, not to
Theophrastus; but his suggestion (p. 50) that kéopos in the latter might refer to
some lower ‘arrangement’, of earth or atmosphere, is hardly convincing,

* G, Viastos, CP 42 {1947), 1711, following Cherniss, tried to show how the
ultimate balance betwcen opposites could be reconciled with the reabsorption
of the world into the Indefinite: when this happens, he said, the opposites finally
settle up accounts with each other (not with the Indefinite}. But if the principle
of justice applies in the present world, it is not easy to see how such a drastic
change, affecting all its constituents, as the return of the world to the Indefinite
could ever come about.

(ili) The opposites

It will be seen later (118, 121) that the production of something that
could be described as ‘opposites” was an essential stage of cosmogony
for Anaximander; it is therefore reasonable to assume that they
played an important part in the developed world. The interplay of
opposites is basic in Heraclitus, who seems to have deliberately
corrected Anaximander by his paradox *strife is justice’ (fr. 80, 211).
Anaximander is the first in whom the concept of opposed natural
substances (which recurs in Heraclitus, Parmenides, Empedocles,
Anaxagoras, and in the Pythagoreans certainly as early as Alcmaeon)
clearly appears. Doubtless he was influenced by observation of the
main seasonal changes, in which heat and drought in summer seem
to be pitted against cold and rain in winter. The constant interchange
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between opposed substances is explained by Anaximander in g
legalistic metaphor derived from human society; the prevalence of
one substance at the expense of its contrary is ‘injustice’, and »
reaction takes place through the infliction of punishment by the
restoration of equality — of more than equality, since the wrong-doer
is deprived of part of his original substance, too. This is given to the
victim in addition to what was his own, and in turn leads (it might
be inferred) to xépos, surfeit, on the part of the former victim, who
now commits injustice on the former aggressor. Thus both the
continuity and the stability of natural change were motivated, for
Anaximander, by means of this anthropomorphic metaphor. The
main opposites in cosmogony were the hot substance and the cold
substance — flame or fire and mist or air. These, with which are
associated dryness and moisture, are also the main cosmological
opposites, most notably involved in the large-scale changes in the
natural world. They were probably isolated by Heraclitus (fr. 126)
before ever they were elevated to the form of standard irreducible
elements by Empedocles. Caution must be shown, to be sure, about
the opposites in Anaximander: it is possible, for example, that the
Peripatetics substituted their own more abstract formulations, the hot
and the cold and so on, for more concrete expressions used by
Anaximander himself. For him, the world may have been made up
of substances which, while they each possessed individual tendencies
contrary to those of some of the others, need not have been formally
described as opposites, that is, for example, as the hard and the soft;
but simply as fire, wind, iron, water, man, woman and so on.

(iv) * The assessment of Time’

The concluding phrase of the quotation, ‘according to the assessment
of Time’, elaborates the injustice-metaphor. What kind of assessment
does Time make? The word T&€is suggests the ordaining of punish-
ment by a judge-or, more aptly, the assessment of tribute as in the
Athenian tribute-lists. In these cases what is ordained or assessed is
the amount of the punishment or payment; this can hardly be the
primary purpose of Time's assessment. Time must presumably
control the time-limit for payment; the amount would be fixed, as
total restitution plus a proportionate amende. The idea of a time-limit
is appropriate: the injustice of summer has to be made good within
the roughly equal period of winter, that of night during the period
of day, and so on. No uniform period can be meant; Time makes
the assessment to meet the particular case. That the additional idea
of inevitability is implicit in the remarkable personification of Time
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here may be indicated by the strikingly similar ‘trial conducted by
Time’ in Solon, roughly a generation before Anaximander:

Solon fr. 24 Diehl, lines 1—7
tyo 8t Tév pév olveka Euvnyayov
dfjuov, Ti ToUTwY TPV TUYXEY ENauoduny;
ouppapTupoin TaUT &v v Bikn Xpovou
unTp peyioTn Sanudveov *OAvpTricov
&prata, TR wéhava, Tiis tyd moTe
Opous &veihav Todday i) TetnydTas
Tpdabev 8t SouAevouoa, viv Ereudépa.

111 Why did T cease before I gained the objects for whose sake
I brought together the people? The great mother of the Olympian
deities would be my best supporting witness for this in the court
of Time — black Earth, whose boundary-stones, fixed in many
places, I once removed; formerly was she enslaved, now is she free.

1

Here Earth justifies Solon’s claim because with the lapse of time she has
become free; that is what Time’s trial signifies. No pre-deterr.mned
time-limit is intended here. Elsewhere in Solon, too, it is tk}e
inevitability of retribution that is stressed again and again; so in
Anaximander, we may infer, injustice must irevitably be punished,
sooner or later in time — but here the periods, since they are those
of the great seasonal changes, as well as other less important ones,
must be supervised and assessed appropriately to each case.

(v) The original of Theophrastus’ paraphrase

It has been suggested on pp. 118f. that (literally) ‘from what things
coming-to-be is for the things that are, destruction, too, takes.plat::e
into these’ may be a paraphrase by Theophrastus of something in
Anaximander which Theophrastus thought could be recast in terms
of thecommon Aristotelian formula. Ifthatstatementin Anaximander
immediately preceded Anaximander’s dictum about the retribution
of opposites (as the transitional phrase xerrd T6 Ypecov may sqggest),
then it too was presumably concerned with the behaviour of
opposites in the developed world. One sentiment, [ suggest, which
Anaximander might have expressed in this context, and which could
have deceived Theophrastus in the way indicated, was that opposing
substances pay recompense each to its own opposite and to na other; for example
the hot substance to the cold, and not to the heavy or the hard. This
is a necessary hypothesis for Anaximander’s theory of cosmic stability,
obvious to us but not so obvious then, since Heraclitus also had to
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emphasize it for his own special purposes. The axiom may have been
stated in terms so general, and possibly in a context so incomplete,
that Theophrastus was able to mistake its proper reference,

INNUMERABLE WORLDS
(1) Successive rather than coexistent

Plural worlds of some kind were attributed to Anaximander by
Theophrastus: *...some other substance of infinite spatial extent,
from which come into being all the heavens and the worlds in them®
(ro1a). The fragment, about things paying to each other the penalty
for injustice, was adduced as somehow relevant to this process; in
this Theophrastus seems to have been mistaken (p. 118f.). In the
doxographical versions of Theophrastus we learn that these plural
worlds were &meipo, i.e. infinite or innumerable. There has been
much controversy as to whether these innumerable worlds were
successive in time (so that our world will eventually pass away, to
be succeeded by another, and so on), or coexistent. Zeller supported
the former interpretation, Burnet the latter; Cornford demonstrated
the fallacy of many of Burnet’s arguments and reinstated the
Zellerian interpretation in general favour (see CQ 28 (1934), 1ff,, and
Principtum Sapientiae, 17711.).

(11) But are even successive worlds plausible in Anaximander?

I have elsewhere suggested (CQN.s. 5 (1955), 28f.) that Anaximander
may in reality have believed in no type of innumerable worlds; and
this suggestion {which receives support from Kahn, op. cit., 46-53) is
further argued here.

If coexistent worlds might be suggested to some people (though
not, as it happens, to Anaximander, who saw them as apertures in
rings of fire, pp. 135ff.) by the heavenly bodies, there is nothing
whatever in ‘the appearance of nature’ to suggest successive worlds -
successive separate worlds, that is {for such are clearly meant by both
Theophrastus or his successors and his modern followers), as distinct
from successive changes in the state of the one continuing world.
These last are envisaged in the mythical catastrophes by fire and flood
described in Plato’s Timaeus, 22c—€, or in Deucalion’s lood, and were
to some extent suggested by natural phenomena; cf. pp. 139f. But
there was no reason to assume that the whole world was going to be
destroyed, or that if destroyed it would be succeeded by another. It
would be contrary both to the whole mythical background of Greek
thought and to the dictates of common sense to believe in a cycle of
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separate w?x:lds; and their appearance in Anaximander would be
most surprising. But to anyone already familiar with Empedocles’
radical changes of the ogaipos (pp. 295ff.) and with the atomist
theory of Leucippus and Democritus, of innumerable worlds coming-
to-be and passing away throughout infinite space (pp. 416ff.), and
already perhaps prone to misinterpret Heraclitus as having postulated
asuccession of worlds (p. 200n.), the oddity would not be conspicuous.
Given a specific motive Theophrastus or his reproducers might,
therefore, have made a false and anachronistic attribution. Such a
motive, it is suggested, was provided by the atomists’ arguments for
innumerable worlds, as succinctly and influentially restated by
Aristotle in the following passage.

(iii} Atomust arguments applied by Theophrastus to Anaximander?

112 Aristotle Phys. 4, 203b2g ...5wk y&p TO &v Tf) vofioel pd
GrrohetTre kel & &piBuos Sokel &mreipos elvan kad T& podnuaTikd peyédn
xal 6 8§ 1ol oUpavolr &meipou 8§ dvtos ToU Ew, kai addpa &meipov
elvon Bokel kad kbopor Ti yap pdiiov Tol kevol évralba f Evratfa:

112 ...through not giving out in our thought, number seems
to be infinite, and also mathematical magnitudes and what lies
outside the heaven. But if what lies outside is infinite, body also
seems to be infinite, and worlds too: for why should they exist more
in one part of the void than in another?

This passage gives the fifth and most important motive, according
to Aristotle, for the development of a concept of infinity. The
argument that if what is outside the heaven is infinite then body is
infinite, and that if body is infinite then worlds are infinite, is derived
from the atomists, of whom Aristotle was undoubtedly thinking here.
But the infinite worlds are necessitated by the hypothesis of infinite
body, whether or not this is in turn argued (as by the atomists) from
infinite void. On this reasoning Theophrastus might have been
impelled to assume that the first and most notable believer in infinite
body (as he thought 16 &meipov to imply) — namely Anaximander —
also posited infinite worlds. These would behave like the atomists’
in that they would be coexistent and also successive — that is,
coming-to-be and passing away continually, The assumption that all
innumerabie worlds are of this kind appears to be made by Aristotle
in the latter part of 116. If we find evidence that Theophrastus
treated Anaximander’s worlds as both coexistent and successive, this
will suggest strongly that he was applying atomistic reasoning to
Anaximander.
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(iv) The doxographical evidence may suggest that Theophrastus applied
atomist-type worlds to Anaximander

If one turns to the doxographical sources for further elucidation of

Theophrastus® views, the evidence is found to be confused and to some
extent corrupt. Thus one of our twin sources for Aetius (ps.-Plutarch;
cf. Actius 1, 1, 3, DK 124 17) assigns innumerable worlds only to the
atomists, while the other {Stobaeus) assigns them in addition to
Anaximander, Anaximenes, Archelaus, Xenophanes(!), and Diogenes
of Apollonia. Neither version can correctly represent Theophrastus;
but both could have arisen {rom a generalization of the atomistic
arguments. There was a further confusion in Aetius (1, 7, 12,
DKi2a1y7) between the innumerable-world hypothesis and the
common opinion that the stars were gods. These confusions (which
are seen also in Cicero} are unlikely to have been caused by a simple
statement in Theophrastus that Anaximander postulated successive
worlds. Two important witnesses had quite definite views:

113 Simpliciusin Phys. 1121,5 ol ptv y&p dmeipous 76 TTAOe1 Tous
koopovs Utrobéuevol, o of mepi ‘AvafipavBpov kai AelKITrTov Kai
AnudkpiTov kai UoTepov ol mepi “Emrikoupov, yivopévous alTols kai
plespopévous Umedevto ET° &melpov, SAAWY pev del yivopéveov dAAwy
B¢ pleipopévaov, kai Ty kivnow &iBiov fAeyov. . ..

113 For those who suppused the worlds to be infinite in number,
like the associates of Anaximander and Leucippus and Democritus
and afterwards those of Epicurus, supposed them to be coming-
to-be and passing away for an infinite time, with some of them
always coming-to-be and others passing away; and they said that
motion was eternal.. ..

This comment on 112 is probably Simplicius’ own, and does not
directly reproduce Theophrastus. Simplicius might, however, be
expected to be influenced by the Theophrastean interpretation; and
indeed the same interpretation appears in a source earlier than
Simplicius, and one which is dependent on the Theophrastean
tradition through a different channel (there is a confusion with
Anaxagoras in the first part):

114 Augustinus de civ. dei vi, 2 non e¢nim ex una re sicut Thales
ex umore, sed ex suis propriis principiis quasque res nasci putavit
(sc. Anaximander). quae rerum principia singularum esse credidit
infinita, et innumerabiles mundos gignere et quaecumque in eis
oriuntur; eosque mundos modo dissolvi modo iterum gigni existi-
mavit, quanta quisque aetate sua manere potuerit.
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114 For he [Anaximander] thought that things were born not
from one substance, as Thales thought from water, but each from
its own particular principles. These principles of individual things
he believed to be infinite, and to give birth to innumerable worlds
and whatsoever arises in them; and those worlds, he thought, are
now dissolved, now born again, according to the age to which each
is able to survive.

Worlds coming-to-be and passing away throughout space (or the

[ndefinite] are surely intended here; ‘quanta. .. potuerit’ suggests an

irregularity which is fureign to the idea of a sequence of single worlds,
but which is essential to the atomistic conception.!

1 A passage in Cicero {de natura deorum 1, 10, 25, DK 124 17) which ascribes to
Anaximander worlds rising and setting ‘ lengis intervallis’ might point in the same
direction, though certainty is impossible because of the ambiguity of ‘intervallis’
(spatial or temporal?).

Thus two sources independent of each other, the one indirectly and
the other directly influenced by the tradition from Theophrastus,
assigned atomistic worlds to Anaximander. Further, such an ascrip-
tion by Theophrastus himself, of worlds both coexistent and success-
ive, would provide a reason for the confusion between the two In
some parts of the doxographical tradition on Anaximander.

(v) Further considerations against and for the hypothesis

Two difficulties in this interpretation must be mentioned.

{a) Itis possible from 109 that Aristotle meant to attribute plural
worlds to the monistic physicists in general; the infinite primary
substance, they said, ‘surrounds all the heavens {oUpavous)’. To meet
this, it was proposed on p. 117 that Aristotle was using oUpavoi in
his special sense of ‘celestial spheres’; he meant ‘everything enclosed
by the first heaven’ and (perhaps because of the analogy of Anaxi-
mander’s circles) expressed this concept in language appropriate to
his own cosmology. Certainly in 108 the infinite primary substance
is said to enclose simply ‘all things’, and there is no suggestion
elsewhere in Aristotle of innumerable separate worlds before the
atomists.

(6) If Theophrastus thought that anyone who posited infinite
material should also posit innumerable worlds like the atomists, why
did Simplicius write in 147 (the continuation of 113) that Araximenes,
whose primary substance was described as infinite by Theophrastus
and Simplicius, believed in successive single worlds? The distinction
from Anaximander is puzzling on any interpretation. But Heraclitus
and Diogenes are mentioned as sharing the belief; Simplicius
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certainly ascribed successive worlds to Heraclitus, and he may have
thought that Anaximenes should be classed with him, as a believer
in a specific primary substance, rather than with Anaximander and
the atomists, whose &pxfi was undifferentiated. There is also a
possibility that Anaximenes does not betong here at all: see n. on
p.151. Nevertheless these two pieces of evidence, puzzling as they are,
cannot be regarded as neutralized. On the other side there were three
special characteristics of Anaximander’s cosmology which might wel
have encouraged an innumerable-world interpretation: (1) the
theory that the earth was surrounded by a number — perhaps an
indefinite number  of rings of the celestial bodies {pp. 134ff.}; (2)
the theory that the earth was drying up, which was probably part
of a wider theory of cycles of change on the earth’s surface —a
succession of kéopol in the sense of local arrangements (pp. 1381} ;
(3) the potential ambiguity of the [ragment known to ‘Theophrastus.
This fragment seems properly to have described the interaction of
substances within the world, but Theophrastus misapplied it to
interaction between the world and the Indefinite. Thus (1) might
help to suggest coexistent worlds, (2) and (3) successive ones. Theo-
phrastus may have applied atomistic arguments and imposed upon
Anaximander worlds that were both,

COSMOGONY
(i) * Eternal motion’ and vortex: are they relevant lo Anaximander?

115 Hippolytus Ref. 1, 6, 2 (from 1018) ...kivaow &iSiov elvan,
tv ) ounPadver yiveaBon Tous olpavous.

3

116  Aristotle Phps. ©1, 250b11  TéTEpOV yéyové TTOTE Kivnols. . .
oUT" tybveto oUte beipeTcn AN &el fiv kol &el EoTon, kod TOUT
&BdvaTov Kai &avoTov Umdpyer Tols oUov, ofov 3wi Tis olga Tois
PUTEl QUVESTROOL TT&OY; . .. &AN oot utv &melpous Te koauous elvad
ouol, kai ToUs ptv yiyveoBa TolUs Bt pOelpecfon TGV KOopwV, &el
gagty slvan kivnow. ..8cor 8 Bva, (fi &) fi un &el, ka mepi THS
KIvAosws UToTiBevran kaTé Adyov.!

117 Aristotle de caelo B13, 29527 &AA& piv €f ye Eom kivnois Tis
kot Uotv, ouk &v 1) Ploios gin pop& pdvov oUd’ Npéunais’ ot el
Big vOv 1) yf pével, kal ouvijABev Eml 1O péoov pepopévn Bk TRV
Stvnow. TauTtny y&p THy altiav évTes Aéyouotv &k TGV év TolS
Uypois kal Tepl Tov dépa oupBaivévTwy: v TouTols Yap &el pepeTon
T& peizw kad T& PapUTepa TTPdS TO péoov Ths Sivns. 816 81 TTHY Yhv
TrévTes Bool TOV oUpavdy yewdoy ¢l 1O péoov ouveABEV paciv.
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115 ...motion was eternal, in which it results that the heavens
come into being.

116 Did motion come into being at some time. ., or did it neither
come-to-be nor is it destroyed, but did it always exist and will
it go on for ever, and is it immortal and unceasing for existing
things, being like a kind of life for all natural objects?...But all
who say that there are infinite worlds, and that some of them are
coming-to-be and others passing away, say that motion always
exists. ..while all who say that there is one world, whether
eternal or not, make an analogous supposition about motion.
117 Yet if indeed there is some kind of natural motion, there
would not be enforced motion only, or enforced rest; so that if the
earth now stays in place by force, it also came together to the centre
by being carried there because of the voriex. (For this is the cause
that everyone gives, through what happens in water and in air;
for in these the larger and heavier objects are always carried
toward the centre of the voriex.) Therefore all who generate the
heaven say that the earth came together to the centre.

V(R &) (Ross) is supported by the comments of both Themistius and
Simplicius. The sense is that those who postulate one eternal world also postulate
eternal motion; those who postulate one non-eternal world do not. Note that
sucvessive single worlds {which would require cternal motion) are not included
in this analysis.

Theophrastus evidently stated that the Indefinite was characterized
by an eternal motion, which was somehow responsible for the
innumerable worlds. He likewise attributed eternal motion to Anaxi-
menes, presumably because, like Anaximander, Anaximenes did not
specify anything that could obviously act as a cause of change.
Aristotle frequently rebuked the monists for this very lault; but 116
shows that he could on occasion understand their ways of thinking
better than his pupil Theophrastus. There he considers an ungener-
ated motion which is ‘deathless’, which inheres in things as a kind
of life. He was thinking of Thales, perhaps (p. g8); hut the phrase
‘immortal and unceasing’ reminds one of the phraseology which he
attributed to Anaximander, among others, in 108; he probably
realized, then, that for Anaximander change in the cosmos was bound
up with the divinity, the power of life and movement, of the
Indefinite. What Theophrastus had in mind as Anaximander’s
‘eternal motion’ was probably some more explicit, mechanical kind
of motion like that of the atomists, who are mentioned indirectly in
the latter part of 116; we have seen (pp. 124f) that Theophrastus
may well have grouped Anaximander with the atomists over the
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question of innumerable worlds. Some modern scholars (e.g. Burnet)
have held that Anaximander postulated a confused agitation like the
winnowing motion in Plato’s Timaeus; others {e.g. Tannery) have
assigned a circular motion to the Indefinite. Both are equally
unlikely. It is highly improbable that Anaximander himself ever
isolated this question of motion; the Indefinite was divine, and
naturally possessed the power to move what and where it willed. To
define its properties further would defeat Anaximander’s purpose.

One often reads of a vortex or vortices in Anaximander. There is
in fact no evidence for this apart from Aristotle in 117, a highly
involved piece of a priori reasoning. But in any case Anaximander was
presumably not in Aristotle’s mind when he wrote this passage; for
shortly afterwards (123) he is distinguished from the majority of the
physicists on the ground that his earth remained at the centre by
equilibrium and not by conventional kinds of “ force’. This distinction
and the subsequent discussion come as an appendix to the discussion
of vortex-action, which is no longer under consideration ; thus it may
be accepted that Aristotle was talking loosely in saying in 117 that
‘all who generate the heaven say that the earth came together to the
centre’, if this implies more than accretion. Vortices are not associated
in our doxographical sources with anyone before Empedocles, though
Aristotle’s generalization in 117 would surely have led Theophrastus
to mention earlier occurrences, had he heen able to find them. It is,
nevertheless, just possible that what was separated off from the
Indefinite in the first stage ol Anaximander’s cosmogony was a
vortex, see p.132; what is quite out of the question is either that the
whole Indefinite was in vortex-motion, or that the diurnal movement
of the heavenly bodies is due to this cause (which would not suit the
earth’s equilibrium in 123). The tendency of heavy bodies to the
centre is assumed in most early cosmogonies. This may have been
due in part, as implied in 117, to the observation of vortex-action
in everyday experience; but in part it simply reflected the obvious
arrangement of the components of the visible cosmos,

(i) How did the opposites come from the Indefinite?

118 Aristotle Phys. A4, 187220 (from 104) of 8" & ToU fvds év-
ouaas Tas EvavTidTnTas Ekkpivesbal, damep "Avaginavdpds onot kai
dool &' &v kai TTOAAY gagiv elvan, Momep 'EpmeSokAfis ked Avafa-
yopos & TOU piypaTos yap xai oUTot ékkpivoust TdAAa.

119 Simplicius in Phys. 24, 21 {continuing 1014) &fAov 3¢ &1 THY
els GAANAC peTaPoAfiy TV TETTApwY oToIXEIwY oUTos Beagduevos
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oUk HEicwaey & T TOUTWY UTrokelpevoy Toifjoal, &AAG T1 &AAo Trapa
ol oUtos 8t oUk dAAolovpévou TOU aTolXeiov Ty yéveowv TToiel,
AN ATrokpivopévwy TOV EvavTicov Sik Tiis dudiov KiviioEws.

118 But the others say that the opposites are separated out from
the One, being present in it, as Anaximander says and all who say
there are one and many, like Empedocles and Anaxagoras; for
these, too, separate out the rest from the mixture.

119 Itisclear that he [Anaximander], sceing the changing of the
four elements into each other, thought it right to make none of
these the substratum, but something else beside these; and he
produces coming-to-be not through the alteration of the element,
but by the separation off of the opposites through the eternal
motion.

It is almost certain from the first sentence of 119 that Simplicius is
no longer quoting Theophrastus, but giving his own paraphrase of
what he has just quoted. In the second sentence he partly depends
on the analysis by Aristotie in 104. There are two notable differences
between his comment and the Aristotelian original: {a) the opposites
are separated out (ExkpiveoBean) in Aristotle, separated of (&mokpivo-
pévov) in Simplicius; (b) Simplicius, but not Aristotle, said that the
separation was due to the eternal motion. Now it has been argued
by U. Hélscher (Hermes 81 (1953), 258fl.} that Simplicius in the
second sentence of 119 (as at in Phys. 150, 22) is simply and solely
enlarging on Aristotle, and reproduces no Theophrastean interpre-
tation whatever; this passage, therefore, is not good evidence for
Anaximander unless Aristotle is reliable in 118. But, the argument
continues, Aristotle was prone to read his own simple bodies, and two
pairs of basic opposites, into everything, and he perverted Anaxi-
mander by substituting separating out for separating of from the
Indefinite, thus making this into a mixture of opposites. Theophrastus
attributed separating of to Anaximander, but of the innumerable
worlds and not of opposites (&fokexpiofon in rexc); and this,
according to Hélscher, was the proper application of the word.
Against this ingenious theory the following points may be made. The
mention of the eternal metion by Simplicius is Theophrastean and
not Aristotelian in source (see 115); so, apparently, is his use of the
verb for separating off. Therefore, while it is agreed that he was not
here quoting Theophrastus, he probably did have Theophrastus’
assessment of Anaximander in mind. Further, Hélscher has not
succeeded in convincingly destroying a most damaging piece of
evidence, passage 121. Thiscontinuation of ps.-Plutarch’sdoxography
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in 1o1¢ states that ‘ the productive from the eternal of hot and cold
was separated ofl at the beginning of this world’, and continues
with details of the cosmogony. This, though garbled, represents
Theophrastus, and shows that Theophrastus accepted separation off
from the Indefinite, and opposites, as involved in Anaximander’s
cosmogony. Since the extant fragment (110) suggests that the world
is still composed of opposites, it seems legitimate to accept from
both Theophrastus and Aristotle that opposites were involved in
cosmogony.

Nevertheless, we may accept the warning about #kpiveoBon in
Aristotle; it seems quite likely that this is a distortion of &mokpiveofan.
And according to 121 what was separated off was not opposite
substances (flame and mist) but something that produced them. This
might have been a kind of seed, it might have been a vortex; there
was perhaps a confusion in the tradition (see p. 132). At all events
we have no right to assume with Aristotle that the opposites were in
(tvovoas) the Indefinite, and were separated out of it; still less may
we define the Indefinite as a mixture, as Aristotle perhaps did.! The
Indefinite was not clearly defined and analysed by Anaximander; but
this does not mean, of course, that he might not have been making
it behave, in respect of its products, in some way like a compound —
either a mechanical mixture or a fusion.? If the opposites arose
directly from the Indefinite by being separated off, as Simplicius
states in 119, then the Indefinite was being unconsciously treated as
unhomogeneous; for separation off cannot simply imply the isolation
of one part of the Indefinite, that part which becomes the world: it
implies this and some change in the isolated part. If this change was
not the appearance of opposites, but of something productive of them,
then one might infer that the Indefinite was the kind of thing that
contained, for example, sperms or embryos; but that still does not
mean that Anaximander thought of it as being of a specific character.

! Cf. 120 Aristotle Met. A1, 106gb20 ...kal ToUT toTi T "Avagaydpou Ev
(PéATIOV Yap 1) dpol TrévTa) kal *EprreBorAéous T ulypa xad *Avagindvdpou, kol
s Anpékpités naow (...and this is the One of Axaxagoras ( for this is a better
description than “ all things together’ ) and the mixture of Empedocles and of Anaximander,
and what Democritus describes). If 118 is doubtful, this passage certainly seems
to attribute a mixture to Anaximander; although G. Calogero suggests 'Avagi-
udvSpou (1o &meipov).

* Assuggested by Cornford and by Vlastos (CP 42 (1947), 170-2). Theophrastus
is quoted by Simplicius (492) as saying that the mixture of all things in
Anaxagoras could be regarded as ‘one substance indefinite both in kind and in
size’, and that he would resemble Anaximander — but whether in the idea of
mixture is not clear.
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(iii) The actual formation of the cosmos

121 Ps.-Plutarch Strom. 2 (continuing 1oxc and 1224; DK 124 10)
gnot 8t 16 & ToU &udlou yévipov Beppol Te kad WuxpoU Kard THv
yéveorv ToUde ToU kdopou &rrokpiffjvan kad Tiver &k ToUTou PAoyods
ogaipav mepipuijvan TG Tepl THY yiiv &épt dos TG BévBpey pAo1bY:
floTivos &moppayeions kad els Tivas &mrokAeiofelons kUkAous Urro-
oTiiven TOV filov kai THY oeAfvny kod Tous &otépas. (Continues at
134.)
121 Hesays that that which is productive from the cternal of hot
and cold was separated off at the coming-to-be of this world, and
that a kind of sphere of flame from this was formed round the
air surrounding the earth, like bark round a tree. When this was
broken off and shut off in certain circles, the sun and the moon
and the stars were formed.

This passage (supplemented, for the heavenly bodies, by Hippolytus
in 125) is virtually our only authority for Theophrastus’ report of the
details of the cosmogonical process in Anaximander. The Stromateis
are usually less accurate than either Simplicius or Hippolytus in
reproducing Theophrastus (cf. 101); but it cannot be doubted that
the present passage is based on him, and the citation of the bark-simile,
which looks as though it is derived from Anaximander himself,
suggests that in places, at least, the passage follows Theophrastus
fairly closely.

The phrase i ToU &i8iov, ‘from the eternal’, perhaps means *from
the Indefinite’, which was described as immortal.! * The productive
from the eternal of hot and cold. . . was separated off” is still difficult.
yévipos (productive) was a favourite Peripatetic word, which usually
retained some flavour, if only a slight one, of biological generation.
In the fifth century, on the other hand, yévipos only occurs twice,
in Euripides and Aristophanes — the latter use being a weakened
metaphor — except for a special medical-technical use (of critical
periods in disease; the biological meaning is almost suppressed) in
the Hippocratic Visits. It seems unlikely, therefore, that it is an
Anaximandrean term; and in view of occurrences of the word,
especially in Plutarch, as a dead metaphor with no biological
implications we cannot be sure that it was here intended to represent
generation of a biological kind, however remotely. This must be
emphasized because of the popularity of Cornford’s suggestion that
this stage in Anaximander corresponds with the production of a
cosmogonical egg in ‘Orphic’ accounts (on which see pp- 23-9). It
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would not be surprising to find that Anaximander resorted to the old
mythological medium of sexual generation to account for the most
difficult stage in world-formation — the production of heterogeneous
plurality out of a single source, and that, here, an Indefinite one. One
would not, however, expect a crude and explicit device like the egg;
and the evidence is not certainly in favour of any such sexual device,
however metaphorical. A completely different suggestion was made
by Vlastos (CP 42 (1947), 171 n. 140), that TO ydéviyov was not a
thing so much as a process. A vortex, for instance, might well account
for the appearance of opposxtes for the phraseology we may compare
Democritus fr. 167, 8ivov &md ToU Tavtos &mokpiBfjven (‘a vortex
was separated off from the whole’).? Yet, apart from the consider-
ations raised under § (i) above, why did Theophrastus not simply use
the word 8ivos or 8ivn to describe a process completely familiar to
him, and one which would further have emphasized the resemblance
of Anaximander and Anaxagoras (n. 2 on p. 130)? If he had used
the word, we should not have this vague circumlocution in ps.-
Plutarch. It is at least a possibility that Theophrastus himself was in
doubt about this first stage, perhaps through lack of full information,
and used a vague expression to cover himself; but he would not have
invented an intermediary between the Indefinite and the opposites
(which could have been more easily produced, as in 118, directly),
and judgement must be reserved on its character.

1 Another possibility is that the whole phrase means ‘that which was capable
from all time of producing. ..’ In this case we should expect & &8iou, without
the article. But the insertion of & ToU &i8iou between T6 and ydévipov, on the
other interpretation, is almost as strange. In any case, the tortuosity of expression
is not immediately due to Anaximander, and the obscure meaning is not greatly
affected either way. On Anaximander’s possible vagueness, see the neat analysis
by J. Barnes, The Presocratic Philosophers (London, 1979) 1, 43.

2 That ‘separating off’ can be applied to the products of a vortex, as well as to
the vortex itself, is demonstrated by Anaxagoras fr. g nit., oUTw ToUTwV
TEPIXWPOUVTwY Te Kol &Trokpivopévewy Utd Pins Te kad TaxuThiTos... (‘these
things thus revolving and being separated off by force and speed...”).

The nature of the hot (substance) and cold (substance) thus
cryptically produced appears from what follows in ps.-Plutarch: they
are flame and air-mist (the inner part of which is assumed to have
condensed into earth). The ball of flame fits closely round the air,
as closely as bark grows round a tree; this can be the point of the
simile, which does not necessarily suggest that the flame is annular
(though the eventual shape of the earth is cylindrical, see 122). So
far, then, something has been isolated in the Indefinite which
produces flame and air-mist; earth condenses at the core, flame fits
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closely round the air. Now the ball of flame bursts, breaks up into
circles which are enclosed by mist which has also expanded (cf. 125),
and forms the heavenly bodies. From 132 we learn that the moist
earth is dried by the sun, the remnants of the moisture being sea.?

! Ttis possible that 121 contains other signs of biological-embryological language,
apart from the dubious yévipov. H. C. Baldry (CQ 26 (1932), 27ff.) pointed out
that &mokpiois was used in embryological treatises to describe the separation of
the seed from the parent; pAoids could be used of a caul, and was perhaps used
in a similar sense by Anaximander — see 133; &mwopptiyvucfai is sometimes used
of a new growth detaching itself from the parent body (which it can hardly mean
here, contra Heidel and Baldry). But none of these words has an exclusively
embryological sense; they are common terms (except ¢Aoids, which most
frequently means ‘bark’) which would naturally be applied to both embryology
and cosmogony.

COSMOLOGY: THE PRESENT STRUCTURE OF THE WORLD
(1) The earth

122 (A) Ps.-Plutarch Strom. 2 (B) Hippolytus Ref. 1, 6, 3

TO 8¢ oxfiua aUThs (se. TS yis)
YUpoV, o TpoyyUAov, kiovos Aibuw
TapamAnolov! T&dY B¢ Emi-
TESwV & pév EmiPePrikapey, & 8¢
&vTifeTov Utrdpyer.

Utrdpxev 8¢ pnot TG pév oxn-
paTlt TRV YRy KUAvdpoeldi,
gxewv 8¢ TOoOUTOV PB&Bos Soov
&v €in TpiTov TPds TO TA&TOS.

1 Uypov, xiovi MSS; xiowt Aetius 11, 10, 2 (DK 12425). yupdv (Roeper) is
plausible for the impossible Uypév; originally meaning ‘curved’ (e.g. of a hook,
or of hunched shoulders), it came to mean also ‘round’. oTpoyyUAov, then, may
be an interpolated gloss. I have emended xiow to kiovos, exempli gratia; perhaps
we should read kiovi AiBivep (cf. Diels, Doxographi Graect, 218) ; in any case the sense
is not in doubt. (Kahn, op. cit., 55f., is unconvincing.)

123 Aristotle de caelo B3, 295b1o  €iol 8¢ Tives ol S1& THv Spo1dTnTd
Pacv xUTNV (s¢. THY yfjv) uéve, Goep TéV &pyaicwv ’Avagiuavdpos.
MEAAOV pEv y&p olbev &vw 1) k&Tw 7 els T& TA&y1x Pépecdan Tpoo-
Nkel TO éml ToU péoou iSpupévov kai Spoiws Tpds T& EoxoTx
gxov' &ua & &dUvaTov eis TdvavTia Troigicfan TV kivnow, oot &€
&vérykns PEVELY.

124 Hlppolytus Ref. 1, (precedmg 122B) TNV 8¢ yfjv elvan
METEWpPOV UTTO pndevos Kpa'rouusvnv, pévoucav 8¢ Six THV Suoiav
T&VTWV &TTOCTACIV.

122 (A) He says that the earth is cylindrical in shape, and that
its depth is a third of its width. (B) Its shape is curved, round,
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similar to the drum of a column; of its flat surfaces we walk on
one, and the other is on the opposite side.

123 There are some who say, like Anaximander among the
ancients, that it [the earth] stays still because of its equilibrium.
Forit behoves that which is established at the centre, and is equally
related to the extremes, not Lo be borne one whit more either up
or down or to the sides; and it is impossible for it to move simul-
taneously in opposite directions, so that it stays fixed by necessity.
124 The earth is on high, held up by nothing, but remaining on
account of its similar distance from all things.

The earth is shaped like a column-drum; men live on its upper
surface, There is no question of the meaning being (as Kahn thinks)
that the earth’s surface is concave - or convex for that matter. The
term yupos refers to its round section, in accordance with the
wraditional view {see p. 11 above on Okeanos); cf. LS] s.v. yUpos.
Nor does the mention of an undersurface in 1228 imply that it, too,
was inhabited (contra Kahn, 56 and 84f.). It is three times as wide
as it is deep ~ a ratio which is analogous to the distances of the
heavenly bodies (pp. 135[.). Its evident stability is explained in a new
way which represents a radical advance on Thales’ idea that it floated
on water {an idea revived and modified by Anaximenes, p. 153).
What the earth is at the centre of, presumably, is the rings of the
heavenly bodies, of which the sun’s is the largest (125). Anaximander
was not talking of the world as a whole, or saying that it was at the
centre of the Indefinite, though he would doubtless have accepted
this il the idea were put to him. At all events he completely broke
away from the popular idea that the earth must be supported by
something concrete, that it must have ‘roots’; his theory of equili-
brium was a brilliant leap into the realms of the mathematical and
the a prieri — one which he would not have been tempted to take, it
might be suggested, if vortex-action had been applied in his cosm-
ogony and was at hand, asit were, to explain the stability ol the earth.
On the broader implications of Anaximander’s theory see further
Kahn, op. cit., 76-81.

(ii) The heavenly bodies

125 Hippolytus Ref. 1, 6, 4-5 7& 8& &oTpa yiveaon xikhov Trupds
&rrokpifévTa Tol KaTd TOV KOGUOV TrUpdS, TTepIANPdévTa § UTrd &épos
{(cf. 121). &kmrvods 8 Utrdplon, moHpous Tiwvds alAdBers, kad ol
paivetan T& doTpar Bid kai EmiQpacooutvey TV Ekmvody TS
thelpsis yiveoBat. THy 88 oeAfiumy oTE pév mAnpoupévny gaiveoBan
moTE 8 pelovpévny Trapd THY TV Tropwv Emippadiv ) dvorw.
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dven 8& TOV kUikAov ToU mjAiov EmTaxasikocamiaciova {15 yiis,
SrTokenBskatmicgiova BE TOV) Tfis oeAfuns, kal dveoTdTw piv elven
TOV NALOV, KXTOTAT B8 ToUs T&OV &drhavév daTépwv KUKAOUS.

126  Aetius 11, 20, 1 "Avaglpavdpos (sc. TOv HAdy ¢na1) kUKo
glval  OkTwkangikogamAaciova TS yfis, &ppaTeiw Tpoxd Tapa-
mAfiaiov, Thy &yiBa ExovTa koiAny, TAfPn TUpds, KT Tt Hépos
txpadvovsay 81 gropiov 1o TUp Gomep Si&k TpnoTHpos aUAol.
(Cf. Aetius i, 25, 1, DK 12422, for the moon.)

127 Aetius 1, 21, 1 "Avaivaw8pos (se. pnoil) TOV piv Aoy isov
elvan Tf Y7, TOV BE kUkhov &’ oU Thv éxmveny Exel kai U@’ ol
TEPLPEPETA ETTTAKAEIKOTATTAGT W TS YTis.

128 Aetius 1, 16, 5 ‘Avoa§ipavdpos Umd TOV KUKAwY KAl TV
opaipidv Ep’ Qv EkaoTos PEPNKe pépeation (sc. Tous doTépas enoiv).

125 The heavenly bodies come into being as a circle of fire
separated off from the fire in the world, and enclosed by air. There
are breathing-heles, certain pipe-like passages, at which the
heavenly bodies show themselves; accordingly eclipses occur when
the breathing-holes are blocked up. The moon is seen now waxing,
now waning according to the blocking or opening of the channels.
The circle of the sun is 27 times the size of {thc earth, that of)
the moon {18 times) ; the sun is highest, and the circles of the fixed
stars are lowest.

126 Anaximander [says the sun] is a circle 28 times the size of
the earth, like a chariot wheel, with its fclloc hollow and full of
firc, and showing the fire at a certain point through an aperture
as though through the nozzle of a bellows.

127 Anaximander [says] that the sun is cqual to the carth, but
that the circle from which it has its breathing-hole and by which
it 1s carried round is 27 times the sizc of the earth.

128 Anaximandcr [says that the heavenly bodies) are carried by
the circles and spheres on which cach one goes.

The sun and moon are each an aperture in separate solid rings like
the felloes of cartwheels. These rings consist of fire surrounded by air
(regarded as concealing mist), and out of the single aperture in each
of them fire emerges like air from the nozzle of a bellows; the similes
of the cartwheels and the bellows perhaps derive from Anaximander
himself. Eclipses, and phases of the moon, are due to a total or partial
blocking of the aperture; typically, no motive is given for this
blockage. The aperture of the sun is the same size as the surface
(presumably) of the earth (127) — a remarkable view contradicted by
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Heraclitus in fr. 3; the diameter of its wheel is twenty-seven times
as great as this (twenty-eight times in 126).! The moon-wheel is
nineteen earth-diameters (or eighteen, presumably) across; the
obvious lacuna in x25 has been filled after Aetius i, 25, 1, which gives
the corresponding information to 126 for the moon, only adding that
the circles of sun and moon lie obliquely. The star-wheels (on which
see below), although we are not told so, were presumably of nine (or
ten) carth-diameters, being nearest to the earth (125 fin.). Thus
Anaximander gave the structure of the world a mathematical basis,
developing the assumption (seen already in Homer and Hesiod, cf.
t with comment) that it is orderly -~ even then in a crudely
quantifiable way — and determinable. His proportionate distances
may have influenced Pythagoras.
! This larger figure (28x) cannot represent the distance from the outer, as
opposed to the inner, edges of the celestial circle if diameters are meant; for 2,
not 1, should then be added to the multiple, to give 2gx. If the radius and not
the diameter were intended the figures given would hold: but “the circle of the
sun is twenty-seven times that of the earth’ (125, 126) - the earth whose
‘breadth’ is specified in 122 — implies clearly enough that the diameter is really
meant. In that case the larger figure might represent the diameter from outer
edge to outer edge, the smaller one that from points half-way between the outer

and inner edges of the actual felloe of air — assuming, what seems reasonable, that
the felloe is one carth-diameter thick.

The stars present certain difficulties. (a) 125 fin. mentions the fixed
stars as closest to the earth. Possibly, as Diels thought, there is another
lacuna here and the planets were mentioned too. That the fixed stars
and the planets were at the same distance from the earth is perhaps
implied by Aetius 1, 15, 6 (DK 124 18), and is suggested by the series
of proportionate distances: 1 (diameter of earth)—x—18 (moon-ring)-
27 (sun-ring). Here x, the missing distance, must be that of the stars
and planets: it must be g, to fit into the series, and there is no vacant
number to allow a different distance for stars and planets. (b) 128
mentions both circles and spheres of the stars (while 125 has a circle
ofstars at the beginning, circles at the end). The two are incompatible;
possibly a sphere for the fixed stars, rings for the planets were meant.
But this is inconsistent with the argument that fixed stars and planets
must be at the same distance from the earth ; there would not be room
for both a sphere and rings. Indeed a sphere, although the simplest
explanation of the fixed stars, is impossible: the cosmogonical
account (121) showed that a ball of flame broke up, or broke away
from the mist round the earth, and was then shut into circles
(obviously of air-mist) which composed sun, moon and stars. There
is no possibility, let alone any mention, of part of the sphere of flame
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remaining as a sphere after it had broken away. Thus it must be
assumed that each star, including the planets, hasits own wheel; these
wheels are equal in diameter and are inclined on countless different
planes. They do not obscure the sun and moon (cf. e.g. Homer {i.
xx, 4441T.; xx1, 549). If their centre is the same as the centre of the
earth, the circumpolar stars (which do not set) are unexplained - as
they would be even by a sphere; and yet if their centres were at
different distances up and down the earth’s axis, which could account
for some stars not setting, they would be likely to infringe the
equilibrium described in 123 and 124. Probably Anaximander did
not think of these difficulties. The movement of the sun on the
ecliptic, the declination of the moon, and the wanderings of the
planets were probably explained as due to wind (see 132); the
east-to-west movements were due to rotation of the wheels (cf.
gépeada in 128) in the planes of their circumferences,

It is plain that much of Anaximander’s astronomy is speculative
and aprioristic — which is not to say that it is mystical or poetical
exactly {see Kahn, op. cit., 94f.). Rather, the symmetry of the universe
that was already assumed in Homer and Hesiod is developed further,
made morc precise, and more closely related to ‘commonsense’
observation of a somewhat incomplete and casual kind.

(in) Meteorological phenomena

129 Hippolytus Ref. 1, 6, 7  &vépous 8¢ yiveoBan Tév AemrrotéTwov
&rpav ToU &épos dmokpivopéviy kai dTav &Bpoiofiat kivoupdvay,
UeToUs B¢ ik Tils &TpiSos Tiis ¢k TV U’ HAlov dvadiBouévns: doTparrds
St OTav Gvepos EkTriTrTov SnoTd TS vepéras.!
! Ek T &TuiBos — &vadiBopévns Cedrenus; the MSS give an obviously corrupt
reading (DK 1 p.84n.) which implies if anything that the exhalation is from the
earth. A dual exhalation was imposed also on Heraclitus {(p. 202 n. 1); it was
probably a refinement by Aristotle. Cedrenus (11th cent. a.n.) is sometimes
correct: e.g. his &mimTwv in 129 is shown by 130 to be correct against MSS
EUTTITTOOV.

130 Aetius i, 3, -2 (Tepi PPovrddv &aTPATTOV KEPOUVEV TIPNO-
THPWY Te Kal TUPDVEY. ) " Avaipavdpos &k Tol TrvelpaTos TauTi TévTa
suuPaive dTav yap TepIAngBev vépe Taysl Proodpevoy Ekméon TH
AemTouepeiq kad koupdTNTI, TOTE fy pev PRSS TOV woeov, 1 Bt Sia-
JTOAT) map& THY pedaviav Tol vépous ToOV Blovyaopdy &TroTehel.

131 Seneca Qu. nat. 1, 18 Anaximandrus omnia ad spiritum
rettulit: tonitrua, inquit, sunt nubis ictae sonus. ..(see DK 12423).

129 Winds occur when the finest vapours of the air are separated
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off and when they are set in motion by congregation; rain occurs
from the exhalation that issues upwards from the things beneath
the sun, and lightning whenever wind breaks out and cleaves the
clouds.

130 (On thunder, lightning, thunderbolts, whirlwinds and
typhoons.) Anaximander says that all these things occur as a
result of wind: for whenever it is shut up in a thick cloud and then
bursts out forcibly, through its fineness and lightness, then the
bursting makes the noise, while the rift against the blackness of
the cloud makes the flash. ~

131 Anaximander referred everything to wind: thunder, he said,
is the noise of smitten cloud. . .

These passages suggest that Anaximander shared in, and perhaps to
a large degree originated, a more or less standard ITonian way of
accounting for meteorological (in our sense) events. The chief
elements of this scheme are wind, the evaporation from the sea, and
the condensed masses of vapour which form the clouds. All testimonies
on the subject are, of course, based on Theophrastus, whom we may
suspect of not always resisting the temptation to supply ‘appropriate’
explanations, where none existed, of certain natural phenomena
which he thought interested all Presocratics. The explanation of wind
in 129 (cf. also Aetius 11, 7, 1, DK 12A 24) is very involved; note that
it is somehow due to ‘separation off” of the finest part of air. Rain
is caused by the condensation (presumably) of moist vapours
evaporated by the sun; wind causes most other phenomena (130,
131), including, probably, the movements north and south of sun and
moon. 132, with 133, is ambiguous on this point - it could be the
exhalation (as Kahn thinks, op. ¢it., p. 66) rather than the winds
themselves, that cause these movements, although 131 suggests that
the latter is what Aristotle meant. The emphasis on wind, a product
of air, might in any case suggest a degree of conflation with
Anaximenes; he gave the same explanation of lightning as Anaxim-
ander but in an appendix to 130 is distinguished as having cited a
special parallel (oars flash in water; see 158). On this and § (iv) see
further Kahn’s interesting discussion, op. cit., 98-109. On p. 102 he
stresses the parallel between the meteorological fire of lightning,
emanating from wind, and that of the celestial rings.

(iv) The earth is drying up

132 Aristotle Meteor. Bi, 353b6 elvon yap 1o mpddTov Gypdv
&mavta Tov mepl T yHiv TémOV, UM 8 Tl AAiou Enpoavduevoy To
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pév SraTpioay wvebpaTa kol TpoTds HAiov Kal FEATYIS pac oy,
7 &t Aapléy BéAaTTav elvanr 516 kel EA&TTW yivesBai Enpouvopévny
ofovtan kai Téhos foeodai moTe &oav Enpév. . . Alexander in Meteor.
p. 67, 1t (DK12427) .. .7todrng Tis 868ns tydveto, g ioTopel
QeéppaoTos, "AvatipavBpds Te kad Aroyévngs.

132 For first of all the whole area round the earth is moist, but
being dried by the sun the part that is exhaled makes winds and
turnings of the sun and moon, they say, while that which is left
is sea; therelore they think that the sea is actuaily becoming less
through being dried up, and that some time it will end up by all
being dry ...of this opinion, as Theophrastus relates, were
Anaximander and Diogenes.

Itis helpful to have Theophrastus’ attribution reported by Alexander
(and confirmed by Aetius 11, 16, 1), although it must be noted that
the only name mentioned by Aristotle in connexion with the drying
up of the sea is that of Democritus ( Meteor. B3, 356b10, DK 684 100).
Aristotle had previously mentioned (Meteor. A14, 352a17) that those
who believed the sea to be drying up were influenced by local
examples of this process (which, we may note, was conspicuous
around sixth-century Miletus); he himself rebuked them for their
false inference, and pointed out that in other places the sea was
gaining; also, there were long-term periods of comparative drought
and flood which Aristotle called the ‘great summer’ and ‘great
winter’ in a ‘great year’.!
! Here Aristotte may be aiming particularly at Democritus, who thought that
the sea was drying up end that the world would come lo an end. Anaximander need
not have thought this any more than Xenophanes did; in fact Aristotle might
have been rebuking Democritus in terms of the earlier cyclical theory. ~ There
may well be a special reference to Anaximander in Aristotle’s words (Meteor. B2,

355222} ‘those who say. ..that when the world around the earth was heared by
the sun, air came into being and the whole heaven expanded. ..’ (cf. 121).

It is clear that if Anaximander thought that the sea would dry up
ounce and for all this would be a serious betrayal of the principle
enunciated in the extant fragment (110), cthat things are punished
for their injustice; for land would have encroached on sea without
suffering retribution. Further, although only the sea is mentioned,
it is reasonable to conclude that, since rain was explained as due to
the condensation of evaporation (129), the drying up of the sea would
lead to the drying up of the whole earth. But could our whole
interpretation of the fragment as an assertion of cosmic stability be
wrong ; could the drying up of the earth be the prelude to reabsorption
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into the Indefinite? This it could not be, since if the carth were
destroyed by drought that would implicitly qualify thc Indefinite
itsell as dry and fiery, thus contradicting its very nature; and, in
addition, the arguments from the form of the fragment still stand.
The principle of the fragment could, howcver, be preserved if the
diminution of the sea were only one part of a cyclical process: when
the sea is dry a ‘great winter’ (to use Aristotle’s term, which may
well be derived from earlier theories) begins, and eventually the other
extreme is reached when all the earth is overrun by sea and turns,
perhaps, into slime.

That this is what Anaximander thought is made more probable
by the fact that Xenophancs, another Ionian of a generation just after
Anaximander’s, postulated cycles of the earth drying out and turning
intoslime:see pp. 176-8. Xenophanes was impressed by fossils of plant
and animal life embedded in rocks far from the present sea, and
deduced that the earth was once mud. But he argued, not that the
sea will dry up even more, but that everything will turn back into
mud; men will be destroyed, but then the cycle will continue, the
land will dry out, and men will be produced anew. For Anaximander,
too, men were born ultimately from mud (133, 135). The parallelism
is not complete, butit is extremely close: Xenophanes may have been
correcting or modifying Anaximander. Anaximander, too, was
familiar with the great legendary periods of fire and flood, in the ages
of Phaethon and Deucalion; impressed by the recession of the sea
from the Ionian coastline he might well have applied such periods
to the whole history of the earth.

ZOOGONY AND ANTHROPOGONY

133 Aectius v, 19,4 "AvaipavSpos Bv Uypd yevwnbivan & pddTa
3« pAolois Tepieydpeva dravidddeon, TpoPavolons 8 Tiis HAikias
&rroPoivey el 1O npdTepov xai Tepippnyvuévoy ToU @hotol Em’
SAlyov ypovov peTaPiddval.

134 Ps.-Plutarch Strom. 2 ¥ gnolv dm1 ko’ &pxds €6 dMhoeidiv
3wy & &vlpwos Eyewnbn, &k Tol T& utv S\ 81° EauTdV Tayy
vépeoBan, povov 8¢ Tov &vlpwmov moAuypoviou SeioBor TiIBnvTigEwLs:
816 kad xar” &pyds oUk &v ToTe ToloUToV SvTa Biacwdijva.

135 Censorinus de die nat. 4, 7 Anaximander Milesius videri sibi
ex aqua terraque calefactis exortos esse sive pisces seu piscibus
simillima animalia; in his homines concrevisse fetusque ad puber-
tatem intus retentos; tunc demum ruptis illis viros mulieresque qui
iam se alere possent processisse.
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136 Hippolytus Ref. 1, 6, 6 7& 8t 3¢a yiveoSon (E Uypol)
tearwzopnévov [Diels, -opeva MSS] Uréd ot fAiov. Tov 8t &vBpuotrov
trtpw IWW Yeyovéuen, TouTéoT Ix8, apamAnciov ket &pxds.

137 Plutarch §ymp. viu, 7308 (DK 12a30) 816 kad ofBovran (sc.
Tupor) Tov ixBUv G dpoyeviy kal oUvTpogov, EmeikéoTepov "Avagi-
pdvdpou prhocopolvTes: o yép &v Tois alTols éxeivos Ix8Us kai
&vBpcdTous, AN’ dv IxBUow ¢y yeviohal 1 rpdiTov &vBpdotrous &ro-
galveTan kai Tpoévtas, omep ol yoheol,! kal yevopévous ixavous
touTols Ponleiv exPiivar Tnvikalta kal yiis AaPéode.
1 Emperius’ yaheof for the impossible MSS madauol is a brilliant emendation
based on another passage in Plutarch, de soff. an. 33, giea, where the shark is
said to produce an egg, then to nurture the young inside itself until it is bigger;
Aristotle had noted this at Hist. animalium Z1o, 565b1. Budt ‘like sharks’ may well
be a parenthetical remark by Plutarch (note lhe case: nominative not accusative),

who knew about them indirectly from Aristotle; he would naturally quote them
as an illustration of Anaximander’s idea.

133 Anaximander said that the first living creatures were born
in moisture, enclosed in thorny barks; and that as their age
increased they came forth on to the drier part and, when the bark
had broken off, they lived a different kind of life for a short time.
134 Further he says that in the beginning man was born from
creatures of a different kind; because other creatures are soon
self-supporting, but man alone needs prolonged nursing. For this
reason he would not have survived if this had been his original
form.

135 Anaximander of Miletus conceived that therc arosc from
hcated water and earth either fish or creatures very like fish; in
these man grew, in the form of embryos retained within until
puberty; then at last the fish-like creatures burst and men and
womcn who were already able to nourish themselves stepped forth.
136 Living crcatures came into being from moisture evaporated
by the sun. Man was originally similar to another creature — that
is, to a fish,

137 Therefore they [the Syrians] actually revere the fish as being
of similar race and nurturing. In this they philosophize more
suitably than Anaximander; for he declares, not that fishes and
men camc into being in the same parents, but that originally men
came into being inside fishes, and that having been nurtured
there - like sharks — and having become adequate to look alier
themselves, they then came forth and took to the land.

This is virtually all the information we have about Anaximander’s
evidendly brilliant conjectures on the origins of animal and human
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life. The first living creatures are generated from slime (elsewhere
called iAUs) by the heat of the sun: this became a standard account,
and even Aristotle accepted spontaneous generation in such cases,
The observation behind the theory was perhaps that of mud-flies and
sand-worms which abound in the hot sand at the edge of the sea. Yet
the first creatures were not of that kind, but were surrounded by
prickly barks — like sea-urchins, Cornford suggested. Aetius (133)
seems to preserve special information about these first creatures,
which presumably were prior to the fish-like creatures in which
men were reared. The use of pAoids here reminds one of the bark-
simile in the cosmogonical account (x2x); both ball of flame and
prickly shell broke away from round the core (here Tep1- not
&moppriywuoba).

The meaning of the concluding words of x 33 is disputed ; but pera-
in new late-Greek compounds usually implies change rather than
succession, and the sense is probably that the creatures, emerged from
their husks, lived a different life (i.e. on land) for a short time longer.
Possibly Anaximander had some conception of the difficulties of
adaptation to environment.! This would be no more startling than
his intelligent observation that man (with nine months’ gestation and
many years’ helplessness) could not have survived in primitive
conditions without protection of some kind. This consideration led
to the conjecture that man was reared in a kind of fish — presumably
because the earth was originally moist, and the first creatures were
of the sea.

! Kahn, 0p. cit., 69, may be right in saying that a short life was the consequence
of their difficult mode of birth,

Anaximander’s is the first attempt of which we know to explain
the origin of man, as well as of the world, rationally. Moreover the
general principles of the development of birth are similar (see x2x
in particular) : moisture is contained in a bark-like covering, and heat
somehow causes an expansion or explosion of the husk and the release
of a completed form within. Not all Anaximander’s successors
concerned themselves with man’s history (they were more interested
in his present condition), and none surpassed him in the thoughtful
ingenuity of his theories. Incomplete as our sources are, they show
that his account of nature, though among the earliest, was one of the
broadest in scope and most imaginative of all.
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CHAPTER IV

Anaximenes of Miletus

HIS DATE, LIFE AND BOOK

138 Diogenes Laertius 11, 3 "Avo€ipévns Edpuotpdroy Miafigog
fikouoev "Ava§ipdvBpou, Evion B xod Mapuevibov gaoiv &kotoa
aUTév. oUTos &pyhv &épa eltre kod T &merpov. kiveioBan 8 T& &oTpa
oUx Umd yiiv dAA& mepl yhv. wkéxpnTod Te Aé€er ’l&d1 &mAf kad
&mepiTTE. Ko yeyévnTan pév, kab& pnotv "ATroAAGBwpos, TEpL THY
Zhpdewv GAwotv, EreAeUTnoe St ™ &nkooT TpiTy SAupmdSs:
(528-525 B.C.).

138  Anaximenes son of Eurystratus, of Miletus, was a pupil of
Anaximander; some say he was also a pupil of Parmenides. He
said that the material principle was air and the infinite: and that
the stars move, not under the earth, but round it. He used simple
and economical Ionic speech. He was active, according to what
Apollodorus says, around the time of the capture of Sardis, and
died in the 63rd Olympiad,

Itmay be doubted whether the chronographical tradition knew more
about Anaximenes’ date than the statement of Theophrastus (x40)
that he was an associate of Anaximander. The Succession-writers
would establish him in the next philosophical generation to Anaxi-
mander, and Eratosthenes, followed by Apollodorus, would choose
a suitable epoch-year for his acme, i.e. the age of forty. The obvious
epoch-year was that of the capture of Sardis by Cyrus, 546/5 B.c.
(= OL 58, 3; Hippolytus Ref. 1, 7> 9 DKt3ayz, gave Ol 58, 1,
complicated in the Suda, 134 2). This puts his birth around the acme
of Thales, his death around the commonly-chosen age of sixty, and
makes him twenty-four years younger than Anaximander. This is all
quite hypothetical; but we may accept what seems likely from his
thought, that he was younger than Anaximander; while his active
lifc can scarcely have continued far into the fifth century (Miletus
was destroyed in 494 B.c.).?

! The MSS of Diogenes in 138 reverse the position of wepl Thy ZdpBecwv Fhwaoiv
and 77} #nkoaTf TpiTy SAunmiadi. Diels ermended {as printed here). G, B.
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Kerferd points out (Mus. Helvet. 11 (1954), 117f1.) that if the capture of Sardis
were that of 498 B.c., and yeyévntan meant (as it certainly can, and perhaps
should) ‘was born’ rather than ‘flourished”’, then the MS text could be correct
if Anaximenes died at the age of 30 or less. But it is unlikely that Apollodorus
would have ignored Theophrastus’ connexion of Anaximenes with Anaximander
(who according to Apollodorus was dead by 528); or that he would have used
two separate captures of Sardis as epochs (he certainly uses that of 546/5).
Further, Hippolytus (DK 13 7) supports a floruit at or near 546/5.

About Anaximenes’ life and practical activities we know practically
nothing (cf. n. on p. 104). From the stylistic judgement in 138,
however, it is clear that he wrote a book, a part of which at least
must have been known to Theophrastus, from whom the criticism
presumably emanates. The ‘simple and unsuperfluous’ Ionic may be
contrasted with the ‘rather poetical terminology’ of Anaximander
(xx0).

AIR IN ANAXIMENES

(i) Air is the originative substance and basic Jorm of maiter; it changes by
condensation and rarefaction

139 Aristotle Mer. A3, g84a5 "Avagipévng 8¢ &épa kad Aoyévng
TpOTEPOV USarTos ket pdAioT’ &py v TiBéact Téw EmAdY TWUETWY.

140 Theophrastus ap. Simplicium in Phys. 24, 26 ’Avouévns 5t
EVpuoTpdTou Mirfjoios, éTalipos yeyouvdos "AvagipdvBpou, piav piv
Kad aUTods THY Umokeévny guoy xai &meipdv pnow domep xeivos,
oUKk &dpioTov Bt dhomrep Ekeivos dAA wpropévny, dpa Aéyv alrhv:
Siapépeiv B¢ pHavdTNTI Kol TUKVOTNTI KaTd TS ovofas. kol &pai-
oUpevov iy mUp yiveoha, TukvoUuevoy St &vepov, elta vépos, ET1
8¢ udAAov U8wp, el yfiv, o Aifous, T& 8¢ &AM £k ToUTwWY. kivnow
B¢ kai oUtos &ibiov motel, 81” fiv Kkal TV peTaPoAdv yiveoBa.

141 Hippolytus Ref. 1, 7, 1 "Avagipévms. . &épar &mreipov fon TV
&pxnv elvaa, 2§ o T& ywdpevor ked T YEYOVOTA Kati T Eddpevar kadd
BeoUs kai Beia yiveoBou, T& 8% Ao &k TV ToUTOU &moydvwy. (2)
7o 8¢ elSos Tol &épos Tololrov: Staw piv SpoAcoTaTos f), Sye &8nAov,
Snholofon 8¢ T Wuxpd Kad T® Oepudd kol TG voTepd Kai T®
KIVOUREVe. KiveiaBan 8t el ol ydp HeTaBEAAeW Soc peTaPEANer, &f p)
KIVOTTO. (3) TrUkvoUpevov yép kod &pooUpevov Sidpopov pafveodan:
Srav y&p €ls 16 &poubTepov Siayubi), Up yiveoBau, &vépous 8¢ éAy
elvar &épor TrUkvoUpEvo, &€ &épos (B¢) vEpos droTeAsiobon Kot THy
miAnow, Er1 8¢ udAdov Udwp, Emi TAgiov TuKkvBEvT Yfv kad eig
T pdAioTa TUKvéTaTOV Afflous. doote T KUpKOTOTA TiiS Yevéoews
gvavtia elva, Bepudv Te kad Wuxpov.
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139 Anaximenes and Diogenes make air, rather than water, the
material principle above the other simple bodies.

140 Anaximenes son of Eurystratus, of Miletus, a companion of
Anaximander, also says, like him, that the underlying nature is one
and infinite, but not undefined as Anaximander said but definite,
for he identifies it as air; and it differs in its substantial nature by
rarity and density. Being made finer it becomes fire, being made
thicker it becomes wind, then cloud, then (when thickened still
more) water, then earth, then stones; and the rest come into being
from these. He, too, makes motion eternal, and says that change,
also, comes about through it.

141 Anaximenes...said that infinite air was the principle, from
which the things that are becoming, and that are, and that shall
be, and gods and things divine, all come into being, and the rest
from its products. The form of air is of this kind: whenever it is
most equable it is invisible to sight, but is revealed by the cold and
the hot and the damp and by movement. It is always in motion;
for things that change do not change unless there be movement.
Through becoming denser or finer it has different appearances;
for when it is dissolved into what is finer it becomes fire, while
winds, again, are air that is becoming condensed, and cloud is
produced from air by felting. When it is condensed still more, water
is produced; with a further degree of condensation earth is
produced, and when condensed as far as possible, stones. The result
is that the most influential components of generation are opposites,
hot and cold.

139, together with 150 and 159, is all that Aristotle had to say about
Anaximenes by name, and our tradition depends on Theophrastus,
who according to Diogenes Laertius v, 42 wrote a special monograph
on him (see pp. 3f.). A short version of Theophrastus’ account of the
material principle is preserved by Simplicius in 140. In the present
case Hippolytus’ version is longer than Simplicius’, but inspection of
141 shows that this is mainly due to wordy expansion and additional
(sometimes non-Theophrastean) interpretation. However, the ex-
pression TiAnos (mAeioBeu), ‘felting’, for the condensation of air, 15
found also in ps.-Plutarch’s summary (148) and probably comes from
Theophrastus; it was a common fourth-century term and need not
have been used in this form by Anaximenes himself, contrary to what
Diels and others say.
For Anaximenes the originative stuff was explicitly the basic form

of material in the differentiated world, since he had thought of a way
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in which it could become other components of the world, like sea or
earth, without losing its own nature. It was simply condensed or
rarefied — that is, it altered its appearance according to how much
there was of it in a particular place. This met the objection which
Anaximander may well have felt against Thales’ water {105 and
PP llgf), and which encouraged him to postulate an indefinite
ongmatwe material. Anaximenes’ air, too, was indefnitely vast in
extent — it surrounded all things (108 and 16e), and was thus des-
cribed as &mweipov, infinite, by Theophrastus. It is questionable
exactly what he meant by air. &fip in Homer and sometimes in later
Ionic prose meant ‘mist’, something visible and obscuring; and
Anaximander’s cosmogony included a damp mist, part of which
congealed to form a slimy kind of earth {pp. 132, 142). Anaximenes
probably said (160) that all things were surrounded by mvelpe xad
&fp, ‘wind (or breath) and air’, and that the soul is related to this
air; which suggests that for him &fp was not mist but, as Hippolytus
in 141 assumed, the invisible atmospheric air. This is confirmed by
the fact that he evidently described winds as a slightly condensed
form of air (140, 141).

Now atmospheric air was certainly not included as a world-
component by Heraclitus (e.g. 218}, and its substantiality — that is,
corporeality ~ needed to be emphasized by Anaxagoras (470). It
looks, then, as though Anaximenes simply assumed that some part,
at least, of the atmospheric air was substantial, and indeed the basic
form of substance; although he did not offer any notable
demonstration of its substantiality and so convince his immediate
successors. This assumption would be a very remarkable one ; though
it must be remembered that mvetpa in the sense of breath was
certainly regarded as existing, and yet it was invisible. It was not,
however, totally insensible; its presence was revealed by tangible
properties - in Hippolytus’ terms by ‘the cold and the hot and the
moist and the moving’. Atmospheric air, on occasions, makes itself
known by none of these things.

The main forms assumed by air as a result of condensation and
rarelaction were outlined by Theophrastus. They are obvious
enough, and were ciearly based on observation of natural processes -
rain coming from clouds, water apparently condensing into earth,
evaporation, and so on. Such changes were accepted by all the
Presocratics; it was only Anaximenes who explained them solely in
terms of the density of a single material.! It may be asked why air
was specified as the normal or basic form of matter; from the point
of view of natural change within the world, water, equally, might
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be basic, with air as a rarefied variant. In view of 160 (pp. 158ff.),
where cosmic air is compared with the wvelpa or breath which is
traditionally conceived as the breath-soul or life-giving wuy, it seems
that Anaximenes regarded air as the breath of the world, and so as
its ever-living, and therefore divine, source; see also p. 161, Moreover
air might have seemed to possess some of the indefinite qualities of
Anaximander’s originative stuff {not being naturally characterized
by any particular opposite); in addition it had the advantage of
occupying a large region of the developed world. Anaximenes seems
at first sight to have abandoned the principle of general opposition
in the world (it was shortly to be revived in a more Anaximandrean
form, though with some modification, by Heraclitus), and so to have
lost even the metaphorical motives, of injustice and retribution, for
natural change. Yet one pair of opposites, the rare and the dense,
took on a new and special significance, and it could legitimately be
argued that all changes are due to the reaction of these two: see
further p. 149. In addition, no doubt, Anaximenes shared Thales’
assumption that matter was somehow alive, which would be con-
firmed by the constant mobility of air — especially if this was only
accepted as being air when it was perceptible. Theophrastus, as usual,
reduced these assumptions to the formula of * eternal motion’, adding
that all change would depend on this motion.

' Cf. 142 Simplicius in Phys. 149, 32 Eml yép Tolrou (sc. *Avafipévou) pdvoy
Geéwuc-ros v 77} lovopla My pdvwaw epnke kal mokvwoy, SijAov Bt ds kal
ol &hAot T} novdTATY kel TuKvSTITLEXpGOVTO. (For in the case of him { Anaximenes |
alone did Theophrastus in the History speak of rarefaction and condensation, but it is plain
that the others, alvo, used rarily and density, ) There is no difficulty here (and no need
for drastic expedients like the supposition that uovov mecans pcToV): ‘the
others’ (e.g. Hippasus and Heraclitus in DK 2245) were loosely described by
Theophrastus as using condensation, but only Anaximenes explicitly used the
rare and the dense as an essential part of his theory. Simplicius then slightly
misunderstood Theophrastus’ comment on Anaximenes.

It appears that according to Thcophrastus (‘the other thmgs, from
these’ in 140 fin., also in a vague and inaccurate paraphrase in 141
wit.; cf. Cicero Acad. pr. u, 37, 118, DK 1349) Anaximenes did not
think that every kind of natural substance could be explained as a
direct form of air, but that there were certain basic forms {fire, air,
wind, cloud, water, earth, stone) of which other kinds were
compounds. If true, this is important, since it makes Anaximenes the
pioneer of the idea that there are elements from which other objects
are compounded - an idea first formally worked out by Empedocles.
Yet it seems questionable whether this interpretation is justified.
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There is no other evidence that anyone before Empedocles tried to
give a detailed account of any but the main cosmic substances; having
invented a device to explain diversity, it would be more in the
Milesian character for Anaximenes to have adhered to it; and
Theophrastus was prone to add just such generalizing summaries,
often slightly misleading, to a specific list." Yet the difficulty of air
turning into rocks or myrtle-bushes might indeed have struck
Anaximenes, and suggested the advantages of mixture as an ad-
ditional mechanism (see Guthrie, HGP 1, 122f.). In any event, J.
Barnes has a point when he rejects the idea of Anaximenes as a ‘Pre-
socratic Boyle’ and of his physics as ‘fundamentally quantitative’
{op. cit., 1, 45( ).
1 A more certainly false interpretation is that which makes Anaximenes the
forerunner of atomism. He cannot have conceived of matter as continuous, it is
argued; therefore, since there can be more or less of it in the same space, it must
have been composed of particles which can be more or less heavily concentrated.
But it seems unlikely that anyone before Heraclitus bothered about the formal
constitution of matter, or about precisely what was involved in condensation,
which could be simpty an cbjective description of certain observed processes.

(ii) Hot and cold are due to rarefaction and condensation

143 Plutarch de prim. frig. 7, 947F (DKi13B1) ...fi xaBémep
*Avafipévns & Tahauds GeTo, WTE TO Wuypov tv oloiq pijTe TO Bepudv
&morsiwpey, SAAX wédn kowd Tis UAns Emyrywvdpeva  Tais
peTaBoAais TO ydp ouoTeAAGpevov aTiis kal TrukvoUpevov Yuxpdv
elvad pnot, 16 8 &poudy kad T “xahapdv’ (oUTw s dvopdoas ko
T PprinaTt) Bepudv. dbev olk &mreikdToos AbyeoBan TO kal Bepude TdV
&vBpwTTov EK TOU oTéHarTos Kal Wuypd peBiévan’ wuyeTon y&p 1) Trvor
meodeioa kal TukvewBeioa Tols YefAeotv, &veipévou Bt ToU oTOMATOS
txmrimTouca ylyvetan Seppodv Urd powdTnTos. ToUro piv olv &yvénua
TroweiTen ToU &vbpds & "ApioToTéAns. . . (CE. Problemata 34,7, 964a10.)

143 ...or as Anaximenes thought of old, let us leave neither the
cold nor the hot as belonging to substance, but as common
dispositions of matter that supervene on changes; for he says that
matter which is compressed and condensed is cold, while that
which is fine and ‘relaxed’ (using this very word) is hot. Therefore,
he said, the dictum is not an unreasonable one, that man releases
both warmth and cold from his mouth: for the breath is chilled
by being compressed and condensed with the lips, but when the
mouth is loosened the breath escapes and becomes warm through
its rarity. This theory Aristotle claims to be due to the man’s [s.
Anaximenes’] ignorance. ..

148

ANAXIMENES

Plutarch seems to have had access to a genuine citation from
Anaximenes: the word xoAapds, ‘slack’, if no more, is definitely said
to be his, and there is no reason to doubst it. Conceivably Plutarch
depends on a lost passage of Aristotle; the passage from the Aristo-
telian Problems discusses the phenomenon in the manner suggested
in the continuation of 143, but without naming Anaximenes. The
example of breath was evidently cited by Anaximenes as showing that
rarefaction and condensation of air can produce, not merely obvious
variations like those of hardness and softness, thickness and thinness,
but a variation of the hot and the cold which seems to have little
directly to do with density. On this evidence alone one would expect
the instance to be part of an argument that condensation and
rarefaction can produce quite unexpected alterations, and so could
be responsible for every kind of diversity.

Hippolytus in 141, however, suggests that hot and cold play a vital
part in coming-to-be; in other words Anaximenes still attributed
special importance to the chief cosmogonical substances in Anaxi-
mander, the hot stuff and the cold stufl. There is no mention of this
m Simplicius’ extract from Theophrastus {140), but Hippolytus or
his immediate source is unlikely to be entirely responsible for it. It
is, however, difficult to sce how these opposed substances could be
basic in Anaximenes’ scheme of things, and it seems highly probable
that Theophrastus, seeing that some prominence was given to hot and
cold in Anaximenes, suggested that they were for him, as they were
for Aristotle and for Theophrastus himself, one of the essential
elements of yévecis. (The Peripatetic simple bodies were composed
of prime matter informed by either hot or cold and either wet or dry.)
This interpretation is anachronistic, and leaves us free to accept the
natural one suggested by Plutarch himself, expressed though it still
is in Peripatetic terms. But can even Anaximenes have thought that
temperature varied directly with density? There is such a thing, for
example, as hot stone or cold air. This difficulty might not have
occurred to him, since in general it is true that the ascending scale
of density represents also a descending scale of temperature, from fire
down to stones; air itself normally not striking one {(at any rate in
the Mediterranean) as consistently either hot or cold. Alternatively,
the instance of breath compressed by the lips might seem to illustrate
that density can affect temperature, without implying that it always
does so to the same degree.?

! The instance of the breath is one of the first recorded Greek uses of a detailed
observation to support a physical théory. Note, however, (i) that it is not strictly
an ‘experiment’, i.e. the deliberate production of a chain of events the unknown
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conclusion of which will either confirm or deny a prior hypothesis; (ii) that
because of lack of control and of thoroughness the conclusion drawn from the
observation is the exact opposite of the truth; {iii} that the word AfyeoBal may
suggest that the observation was a common one, not made for the first time by
Anaximenes.

(iii) Ay s divine

144 Cicero de natura deorum 1, 10, 26  post Anaximenes aera deum
statuit eumgue gigni esseque immensum et infinitum et semper in
motu, quasi aut aer sine ulla forma deus esse possit...aut non omne
quod ortum sit mortalitas consequatur.

145 Aetius 1, 7, 13 “Avafwiévns Tov &épa (sc. Beov elvai pnon)-
861 & UmekolUev Eml TGOV oUTws Aeyopivwy TS EvdinKousas Tols
oTorxeions i Tols gopaot duvépels,

146 Augustinus de civ. dei vin, 2 iste (s¢. Anaximander) Anaxi-
menen discipulum et successorem reliquit, qui omnes rerum causas
aeri infinito dedit, nec deos negavit aut tacuit; non tamen ab ipsis
aerem factum, sed ipsos ex aere ortos credidit.

144 Afterwards, Anaximenes determined that air is a god, and
that it comes into being, and is measureless and infinite and always
in motion; as though either formless air could be a god...or
mortality did not attend upon everything that has come into being,.
145 Anaximenes [says that] the air [is god]: one must under-
stand, in the case of such descriptions, the powers which inter-
penetrate the elements or bodies.

146 He [Anaximander] left Anaximenes as his disciple and
successor, who attributed all the causes of things to infinite air, and
did not deny that there were gods, or pass them over in silence;
yet he believed not that air was made by them, but that they arose
from air,

The first and third of these passages assert that according to
Anaximenes a_god or gods came into being from the primal air;
Hippolytus also, in the first sentence of 141, wrote that ‘gods and
things divine’ arose from air. Theophrastus, therefore, probably said
more than that Anaximenes’ primal air itself was divine (cf. Aristotle’s
assertion in 108 that Anaximander and most of the physicists
considered their originative stuff to be divine), It is probable, then,
that Anaximenes himself said something about gods; it may be
reasonably inferred that this was to the effect that such gods as there
were in the world were themselves derived from the all-encompassing
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air, which was truly divine. If so, Anaximenes might be a precursor
of Xenophanes and Heraclitus in their criticisms of the deities of
conventional religion; though there is no evidence that Anaximenes
went so far as actually to deny their existence, any more than
Heraclitus did. That air itself was divine is implied both by Aristotle’s
generalization and by Actius in 145, who gives a Stoicizing description
of the kind of divinity involved as ‘powers permeating elements or
bodies’, i.e. a motive and organizing capacity that inheres in varying
degrees in the constituents of the world.?

! Ithas sometimes been maintained (e.g. by Burnet, EGP, 78) that Anaximenes’
gods are innumerable worlds. This is because according to Aetius 1, 3, 12 and
Clicero de natura deorum 1, 10, 25 Anaximander's innumerable worlds were called gods
{DK12a17}. These statements scem to have arisen from a confusion of the
innumerable worlds with the stars; and Cicero cannot possibly have had the same
kind of evidence for Anaximenes, since in the very next sentence, 144, he only
mentions one god as coming into being (and confusedly describes it as infinite,
i.e. as primal air). There are in fact only two doxographical indications that
Anaximenes postulated innumerable worlds: Aetius 1, 1, 3 (Stob. only; see
p-124} and 147 Simplicius in Phys, 1121, 12 yevn1dv 5¢ xai @lapTdV TOV Evar
kdopov ooty daol &el pév paow lvan kdopov, ol pfy Tév aliTov e, dAAX
GAAoTe HAAOV yivbpevoy KaTd Twvas xpovwy TepIdBous, s "Avabiuivng Te kai
‘HpdharTos kai Atoyéungs kal Uorepov of &md Tiis STods. { Ail these make the one
world born and destructible who say that there is always a world, yet it is not ahways the
same but becoming different at different times according o certain periods of fime, as
Anaximenes and Heraclitus and Diogencs said, and later the Stoics.) Here Simplicius
appears to assign successive worlds to Anaximenes. One possible reason for this
is given on p. 126; but Simplicius’ passage is very closely based an Aristotle de
caelo A10, 279b12 (DK 224 10), in which Empedocles, not Anaximenes, precedes
Heraclitus; and the possibility of contamination cannot be excluded, There is
far less reason to assign innumerable worlds to Anaximenes than to Anaximander,
from the state of the doxographical cvidence; though something was probably
said on the subject by Theophrastus, on the grounds that Anaximenes, too,
poslu]a;;;:l;l what Theophrastus considered to be an infinite originative stuff (see
pp. 1231L.).

COSMOGONY

148 Ps.-Plutarch Strom. 3 (cf. DK 13A6) ...yewéo8al T¢ mévta
chrré: TIVQ TIUKVWO1Y ToUTov (sc. &épos) kod e &padwoty. THv YE
unv kivnow &€ aldvos Umrdpyev: miAouptvou St ToU &Epos TTPWTNV
yeyevijoBon Aéyel THv yfiv Aateiav pdar $16 kai kaerd Adyov alrriv
Emoyeiofan T¢ &épr- kal TOV AAov Kal THYV oeAfvny kol T& Aot
GoTpa THY &pxhv Tiis yevéoews ik yiis Exetv. dmopaiveTan yoUv Todv
fidlov yfjv, 81 8¢ v deiav kivnow kel pdA’ Ixawéds feppoTnTa
AoPeiv [Zeller; eppuotérny kivnow AaPeiv codd. plurimi].
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149 Hippolytus Ref 1, 7, 5 yeyovévan Bt té& &oTpa ik yiis Six 1
THy ikpéde & TauTns dvioTacBan, fis dparoupévng T TUp yivesa,
bk 88 ToU Tupds peTewopizopévou Tous doTépas ovvioTaadal.

148 ...and all things are produced by a kind of condensation,
and again rarefaction, of this [sc. air]. Motion, indeed, exists from
everlasting; he says that when the air felts, there first of all comes
into being the earth, quite flat — therefore it accordingly rides on
the air; and sun and moon and the remaining heavenly bodies
have their source of generation from earth. At least, he declares
the sun to be earth, but that through the rapid motion it obtains
heat in great sufficiency.

149 The heavenly bodies have come into being from earth
through the exhalation arising from it; when the exhalation is
rarefied fire comes into being, and from fire raised on high the stars
are composed.

Anaximenes presumably gave an account of the development of the
world from undifferentiated air; as with Anaximander, only ps.-
Plutarch summarizes the subject in general, and he does little more
than apply the obvious changes of air (outlined by Theophrastus with
reference to continuing natural processes, cf. the present tense of
yiveoBai in 140) to what could be an a priori cosmogonical pattern.
Only in the case of the formation of the heavenly bodies is there
detailed information ; here Hippolytus in 149 is almost certainly right
as against the last sentence of 148, which seems to impose on
Anaximenes ideas from Xenophanes (ignition through motion) and
Anaxagoras (the same, and sun made of earth; cf. pp. 155f. for a
similar confusion with Empedocles). The heavenly bodies (GoTpa)
certainly originate from the earth, but only in that moist vapour is
exhaled or evaporated from (the moist parts of) earth; this is further
rarefied and so becomes fire, of which the heavenly bodies are
composed. The formation of the earth had occurred by the con-
densation of a part of the indefinitely-extended primal air. No reason
is even suggested for this initial condensation, except possibly the
‘eternal motion’; as with Anaximander, this was Theophrasws’ way
of expressing the capacity of the divine originative stuff to initiate
change and motion where it willed.!

L As with Anaximander, there is no ground for positing a vortex in Anaximenes
except Aristotle’s generalization in 1x7; in Anaximenes’ case there is not even
the mysterious ‘producer of the hot and the cold’ to be accounted for. Yet
Anaximenes was not implicitly excepted from the generalization, as Anaximander
may have been (p. 128). However, Aristotle had reason a few lines earlier, 150,

152

ANAXIMENES

to class Anaximenes with Anaxagoras and Demacritus (they all assumed that the
carth remains stable because of its breadth); the two others certainly pustulated
a vortex, and so Aristotle might have been content to class Anaximenes with them
in this respect (00 — il he was not simply being careless in his use of ‘all’, mwévres,
in 117. Of course, as Zcller pointed out, vortex-action would produce the
vanations of pressure required for a cosmos; though Anaximenes did not in fact
explain the heavenly bedies by direct rarefaction of the extremities.

GOSMOLOGY
(i) The earth is flat and rides on air

150 Aristotle de caclo B13, 294b13 (DK13a20) AvaSipévng 5t
kal "Avagayoépas kal Anudkprtos T& TAGTos odTiov elved aot 1ol
pévaw oty (se. THy yfiv): ol yép Téuve AN dmimwopaTizew Tév
dépa ToV KGTwhey, dmep gadveTan T& WAGTOS ExovTa TGOV SwRdTWY
TOIEW” TalTa ydp Kkai Tpds Tous dvépous Exel Suaavtws Sik ™V
&vtépero.

150 Anaximenes and Anaxagoras and Democritus say that its
[the earth’s] flatness is responsible for it staying still: for it does
not cut the air beneath but covers it like a lid, which flat bodies
evidently do; for they are hard to move even for the winds, on
account of their resistance.

Anaximenes seems to have consolidated the conception of the earth
as broad, flat and shallow in depth - “table-like’ according to Aetius
ut, 10, 3 (DK 134 20) — and as being supported by air. This idea was
closely followed by Anaxagoras and the atomists (502 init. and
P- 419), who in detaiis of cosmology conservatively selected from the
earlier Tonian tradition. That the earth was supported by air was
obviously an adaptation, encouraged no doubt by the observation
of leaves floating in the air, of Thales’ idea that the earth floated on
water. Aristotle in the continuation of 150 was wrong in suggesting
that support is provided because the air underneath is trapped
and cannot withdraw; for Anaximenes the surrounding air was un-
bounded in any way, and was doubtless unthinkingly supposed to
support the earth because of its indefinite depth — and because leaves
do float on air. Theophrastus, judging from 148, 151, and Aetius m,
15, 8 (DK 13A20), wrote that according to Anaximenes the earth
rides, ¢woyeiofon, on air; the verb occurs in Homer and could well
have been used by Anaximenes. Aristotle’s ‘covers the air below like
a lid’ is probably his own expression, an improvement perhaps on
Plato’s reference (Phaedo 99 B) to an unnamed physicist — Anaximenes
or Anaxagoras or the atomists or all of them —who ‘puts air
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underneath as a support for the earth, which is like a broagd
kneading-trough’,

(ii) The heavenly bodies

151 Hippolytus Ref. 1, 7, 4 Tiv 8¢ yfiv mAareiav elvan ¢’ &épog
oxouutvny, Spoiws 8t kai HAlov kod oeAfvny kal T& SAA &oTpa
mwévTa TUpva Svte Eroxeiodan 16 &épr Bid mA&TOS.

152 Aetius 11, 13, 10 ‘Ava§wévns Trupiviy piv TV @Uow Téw
&GoTpwv, Tepiéxsv B Tva kal Yeddn: cdpaTa CUPTTEPIPEROMEYY
TouTols &dpaTa.

153 Aetius 1, 23, 1 "Ava§ipéuns Umd memukvepévou &épos kal
&vmiTUmrou Ewlolpeva T& &oTpa T&s TpoTrds Tolciofa.

154 Actiusi, 14,3 4 Ava§ipévns HAwy Siknv karamemnyévar T
doTpa TG wpuoTaAAceiBelr Evior Bt TéToda even TmUpwa domep
3wypagpfipare.

155 Actius 1, 22, 1 "Ava§ipévng TAaTUY Qg TéTaAOY TOV RAiov,

156 Hippolytus Ref. 1, 7, 6 0¥ wweioBo Bt Ud yiiv t& &otpa
Aéyet, keBios Erepor Urekfgasiv, dAA& Trepl yiiv, doepel Trept THy
flueTépay KepaAny oTpépeTon TO MAiov. kpUTrTeoBad Te TOV AAioy
oUy UTd yiiv yevduevov &N Umd Téw Tiis Yiis UynAoTépwv pepdov
TKeTTOPEVOY Katl B1d THY TAtiova fiuddv adTol yevouédvny &mdaTag,

157 Aristotle Meteor. Br, 354228 twoARous meaochivoan Tév
&pyaicy eTewpordywy TV Aoy uf eépeodan Yo iy AN Trep
™Y yfiv kai TOov Témov TouTov, &povizeofan 8t wkad Toliv wikTa
S1& 1O UynAf elvan pds &pxtov THY Yiv.

15t The earth is flat, being borne upon air, and similarly sun,
moon and the other heavenly bodies, which are all fiery, ride upon
the air through their flainess.

152 Anaximenes says that the nature of the heavenly bodies is
fiery, and that they have among them certain earthy bodies that
are carried round with them, being invisible.

153 Anaximenes says that the heavenly -bodies make their
turnings through being pushed out by condensed and opposing air.
154 Anaximcnes says that the stars are implanted like nails in
the ‘ice-like’; but some say they are fiery leaves like paintings.
155 Anaximencs says the sun is flat like a leaf.

156 Hec says that the heavenly bodies do not move under the
earth, as others have supposed, but round it, just as if a {elt cap
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turns round our head; and that the sun is hidden not by being
under the earth, but through being covered by the higher parts
of the earth and through its increased distance from us.

157 Many of the old astronomers were convinced that the sun
is not carried under the earth, but round the earth and this region
and that it is obscured, and makes night, through the earth being
high towards the north.

That the heavenly bodies were created by the rarefaction into fire
of vapour from the earth was asserted in 149. Like the earth, they
ride on air (x51); though since they are made of fire, as 151 and 152
confirm, and since fire is more diffuse than air, there is a difficulty
which Anaximenes may not have seen in making them rest on air
in the same way as the denser earth does. That the movements of
the sun on the ecliptic, of the moon in declination, and perhaps of
the planets, are caused by winds (which are slightly condensed air,
cf. 140) is suggested by 153; Aristotle had referred at Meteor. B1,
353b5 and Bz, 355221 (609) to old writers who had explained the
first two of these three celestial motions in just this way. 154 creates
a difficulty, however, in stating that the & Tpa (which can mean all
the heavenly bodies, or the fixed stars and the planets, or just the
fixed stars) are attached like studs to the ice-like outer heaven (which
according to 156 would be hemispherical), and not floating free. This
could only apply to the fixed stars; but we hear nothing more about
the ‘ice-like’, and indeed the concept of a solid outer heaven is foreign
to the little that is known of Anaximenes’ cosmogony and to the other
details of cosmology. The same term was applied three times by
Aetius to Empedocles’ heaven (which would be spherical), and at 1,
13, 11 hesaid that Empedocles’ fixed stars were bound to the ‘ice-like 2
while the planets were free. It appears that this concept may have
been mistakenly transferred to Anaximenes. The second part of 154
is introduced as an opinion held by ‘some people’; but since
Anaximenes certainly held the heavenly bodies to be fiery, and since
155 compares the sun to a leaf, it looks as though he is the author
of the opinion that they were fiery leaves, and as if the text is astray.
What the comparison to paintings implies is quite uncertain. If
Anaximenes is meant, the &oTpa in question could be the heavenly
bodies in general, or (if the first part is accepted) they could be the
planets, which would be distinguished, as by Empedocles, from the
fixed stars on the ‘ice-like’. Presumably this last term refers to the
apparent transparency of the sky; it represents an improvement, from
the empirical point of view, on the Homeric solid metal bowl (p. 9).
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Such an improvement would not be uncharacteristic of Anaximenes;

but the attribution of this view to him remains very doubtful.!
' W. K. C. Guthrie (HGP 1, 136f.) ingeniously suggested that the simile might
be a physiological one, since in Galen’s time, at least, ixos could be used for a
spot or lump growing on the pupil of the eye, while the cornea itself was
sometimes described as ‘ the ice-like membrane’, This membrane was regarded
as viscous, not as solid; which removes one difficulty of the attribution to
Anaximenes. Yet the confident statement (gp. ¢it., p. 137) that Anaximenes
‘regarded the world as a living and Lreathing creature’ surely goes too far.

The inaccuracy of doxographical attributions, particularly in
Aetius, is probably demonstrated by the second part of 152. It is
usually assumed that Anaximenes postulated these invisible celestial
bodies in order to explain eclipses; but according to Hippolytus 1,
8,6 (DK 59A42) Anaxagoras, too, believed in them. Yet Anaxagoras
knew the true cause of eclipses, therefore he cannot have postulated
the invisible bodies for this purpose. The previous sentenee in Aetius
explains all: Diogenes of Apollonia invented these bodies to explain
meteorites like the famous one which fell at Aegospotami in 467 B.c.
(608). Anaxagoras, too, had probably been persuaded by this
notable event 1o account for meteorites; but Anaximenes had no such
good reason, and the theory was probably projected on to him from
his assumed follower Diogenes. In any case the theory concerned
meteorites and not eclipses.’

! Eudemus(?) in the sequel to 76 (DK 13416} assigns to Anaximenes the

discovery that the moon shines by reflected light. This is incompatible with the

belief that the moon is fiery, and is probably due to another backward projection,
this time of a belicf common to Parmenides (DK 284 42), Empedocles {370), and

Anaxagoras (500).

The heavenly bodies do not pass under the earth, but (as in the
pre-philosophical world-picture, where the sun, at least, floats round
river Okeanos to the north: see pp. 12f.) they move round it, like a
cap revolving round our head as Hippolytus adds in 156. This image
is scarcely likely to have been invented by anyone except Anaximenes.
The cap in question is a close-fitting, roughly hemispherical felt cap;
conceivably it supports the dubious implication of 154 that the
heaven can be regarded as a definite (though perhaps a viscous)
hemisphere, carrying the fixed stars. As has been remarked, this is
merely a refinement of the naive view of the sky as a metal bowl. The
second part of 156 adds that the sun is hidden (that is, in its passage
from the west back again to the east) ‘ by the higher parts of the earth’
{also by its greater distance; this may be a doxographical addition).
If the sun does not go under the earth, some explanation has to be
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given of why it is not visible at night. But do the ‘higher parts’ refer
to high mountains in the north — the mythical Rhipaean mountains,
that is — or to the actual tilting of the flat earth on its horizontal axis?
The latter explanation was certainly ascribed to Anaxagoras,
Leucippus, and Diogenes, who were strongly influenced by
Anaximenes in cosmological matters. This tilting would explain how
the stars could set, supposing that they are somehow fixed in the
heaven: they rotate on the hemisphere (whose pole is the Wain) and
pass below the upper, northern edge of the earth but not below its
mean horizontal axis. Yet attractive as this interpretation is, it is
made very doubtful by 157; here Aristotle refers to the theory of
‘higher parts’ (again, in ambiguous terms) as being held by many
of the old astronomers. But his context, which is concerned with
showing that the greatest rivers flow [rom the greatest mountains, in
the north, makes it quite clear that he understands the earth being
high to the north” to refer to its northern mountain ranges. It must
be assumed that Aristotle was thinking in part of Anaximenes, details
of whose cosmological views were known to him (cf. 150, 159):
Anaxagoras and Leucippus, then, either made an advance on
Anaximenes here or were themselves misinterpreted later. A serious
difficulty in the tilted-earth hypothesis is that the earth would not
thus float on air, but would slip downwards as leaves do; this applies
also to Leucippus’ earth. The cap-image must illustrate the
hemispherical shape of the sky, not its obliquity; it is difficult, indeed,
to see why the cap should be imagined as being tilted on the head.
Thus Anaximenes appears to have accepted the broad structure of
the naive world-picture, but to have purged it of its more obviously
mythological details like the sun’s golden bowl {which presumably
helped to conceal its light during the voyage north).

(1) Metegrological phenomena

158 Aetiusuy, 3, 2 "Avaiuévng TauTd ToUTe (sc. "AvaginévBpw ),
TpooTifels To Emri THis Boddoars, iTis axizouévn Tois ko Trapo-
oviABel. 11, 4, 1 'Ava§inévns végn wdv yiveaBou Taxuvlévtos &
TA€iov ToU &épos, udAAov 8’ EmicuvayBévros ikOAiBecBon ToUs SuPpous,
XGAxzav B¢ Fraddv TO kaTagepduevov Udwp oy, Xidva 5 Stow
oupTEpIANPIT) T TG Uypdd TTvevpaTikd.

159 Aristotle Meteor. B7, 365b6 Ava€iuévns 8¢ pnan Ppexoutvny
T yiiv kai Enpawopévmy priyvuofar kal Umd TouTmv T &op-
PRYVUREVWY KoAWVEY ERTITITOVTWY oeicafon’ 816 xal yiyveoBo Tols
geIopoUs &v Te Tois ayuois kal T v Tais UmepopPpians: Ev Te Yap
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Tols axpois, coomep eipnTal, Enpavopévny pfiyvuaban kai UTe Tév
UB&TwY UTepuy pouvopévny BlamriTTeav.

158 Anaximenes said the same as he [Anaximander], adding
what happens in the case of sea, which flashes when cleft by
oars. — Anaximenes said that clouds occur when the air is further
thickened ; when it is compressed further, rain is squeezed out, and
hail occurs when the descending water coalesces, snow when some
windy portion is included together with the moisture.

159 Anaximenes says that the earth, through being drenched
and dried off, breaks asunder, and is shaken by the peaks that are
thus broken off and fall in. Therefore earthquakes happen in
periods both of drought and again of excessive rains; for in
droughts, as has been said, it dries up and cracks, and being made
over-moist by the waters it crumbles apart.

Anaximenes is said to have given the same explanation of thunder
and lightning, in terms of wind, as Anaximander; see 130 and
comment. The oar-image may be original. Clouds, rain, hail and
snow are mainly due to the condensation of air, as one would expect;
this was indicated by Theophrastus in 140, and Aetius (also
Hippolytus, Ref.1, 7, 7-8, DK 13A7) adds further details. Winds, too,
are slightly condensed air (140), and according to Hippolytus the
rainbow was due to the reflexion of different sun-beams by air.
Aristotle in 159 gives a relatively full account of Anaximenes’
explanation of earthquakes, and it is notable that air plays no part
in this whatever.

THE COMPARISON BETWEEN COSMIC AIR AND THE BREATH-
SOUL

160 Aectiust, 3,4 Ava€ipévns Ebpuotpdrou Midfiolos &pxiv Tév
Svtwv &épa &mephvator ik y&p ToUTtou TvTta yiyvesBan xai el
aUTdV TéAW dvadUeoBa. ofov 1) yux, pnotv, 1 fuetépa &np oloa
ouykpaTel fuds, xai dAov TOV KOopoV TVEUpa Kol Gfp TrEPIEXEL

AéyeTan BE ouvevUpws &np kail Tvedpa. &uopTéver Bk kal oUTos €€
&mAolU kai povosidoUs &épos kal TrvelpaTos Sokdv ouveoThvan TX
36&a. .. (For continuation see DK 1382.)

160 Anaximenes son of Eurystratus, of Miletus, declared that air
is the principle of existing things; for from it all things come-to-be
and into it they are again dissolved. As our soul, he says, being
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and homogeneous air and wind. ..

The underlined words here are often accepted as a dircct quotation
{rom Anaximenes. There must, however, have been some alteration
and some rewording; for the sentence is not in Ionic (cf. 138), and
it contains one word, ouykpaTel, which could not possibly have been
used by Anaximenes, and another, kéauov, which is unlikely to have
been used by him in precisely this sense.! That the sentence does,
however, represent some kind of reproduction of a statement by
Anaximenes is shown by Aetius’ comment that “air’ and ‘wind [or
breath]’ have the same meaning here, and also by the fact that the
comparison with the soul complicates the simple Aristotelian criticism
which Aetius is reproducing, that Anaximenes did not specify a
moving cause. On the other hand the use of gnai, ‘he says’, does not
guarantee a direct quotation in this kind of writing. wepiéxet, of air
enfolding all things, is quite likely to be Anaximenean, cf. t08; while
the concept of the soul as breath (one suspects that Tvebpa, not &np,
originally stood in thc first clause) is certainly an archaic one -
compare the Homeric distinction between the life-soul, which
normally seems to be identified with the breath, and the sensory and
intellectual soul normally called 8upés. Tov koopov could have
replaced e.g. simply &movta, ‘all things’. The degree of rewording,
then, is probably not very great; unfortunately we cannot determine
whether, or how far, it affected the exact point and degree of
comparison.

! guykpaTéiv is otherwise first used in Plutarch (twice), then in second-century
A.p. medical writers and Diog. L. (of restraining the breath etc.); also in the
Geoponica and the Christian fathers. It is an unnatural compound which could
only have occurred in the Kown; it is really a compendium for ouvéxew kal
kpeereiv. This is illustrated in Plutarch Phocion 12, ouvekpd&Tel TO ROXIMWOTATOV
TisBuvépews: he kept control of his troops by keeping them together (ona hill-top).
kéouos originally means ‘order’, and it is probably not established in the meaning
‘warld-order’ until the middle of the ffth century B.c. It must have been used
in descriptions of the order apparent in nature much before then, and probably
by carly Pythagoreans; Pythagoras himself is credited with using kéopos =
oUpavés, but this is perhaps an over-simplification (Diog. L. viir, 48). Heraclitus'
kéopov TéVBE (217) is probably transitional to the later and widely accepted
usage, which appears unequivocally for the first time in Empedocles fr. 134, 5
{(397). For a full discussion of kéopos see Kahn, op. cit., 219-39; and see n. t on
p. 161 below for the possibility of (later) influence from Diogenes of Apollonia.

As it stands the comparison is not very clear: ‘Breath and air
enclose (surround) the whole world in the way that our soul, being
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breath, holds us (i.e. our bodies) together and controls us.” The
similarity in the two cases cannot just be that of the subject, air,
without further implication; it would be pointless to say, for example,
‘Just as air dries moisture, so does it fill balloons’. Four possibilities,
out of many, may be mentioned : (i) ouykparrei in Aetius has replaced
asimple notion like cuvéxe, and the meaning is ‘air holds us together,
from inside, and the world together, from outside, {and therefore
man and the world are more alike than at first appears), or {and
therefore air is operative in the most diverse kinds of object)’. (ii)
Tepiexel carries with it the implication of kai kuPepvd, cf. 108. The
meaning would then be ‘as our soul holds the body together and so
controls it, so the originative substance (which is basically the same
stuff as soul) holds the world together and so controls i, (iii) ‘The
soul, which is breath, holds together and controls man; therefore
what holds together and controls the world must also be breath or
air, because the world is like a large-scale man or animal.’ (iv) ‘The
life-principle and motive force of man is, traditionally, TveUpcet or the
breath-soul; {Tvedua is seen in the outside world, as wind ;) therefore
the life-principle of the outside world is Tvelpe; (therefore wind,
breath, or air is the life and substance of all things).’

Now it has been seen that the form ovykparTsi is impossible for
Anaximenes, but the question also arises whether even a verb like
ouvexel could, for him, have described the relation of the soul to the
body. The fact is that the idea of the soul Aelding together the body has
no other paraliel in a Presocratic source, or indeed in any Greek
source before Aristotle. The concept involved is admittedly not a
complex one; for when the life-soul departs, the body, or most of it,
obviously disintegrates, it is no longer held together. Nevertheless the
absence of parallels, together with the knowledge that Anaximenes’
terminology has certainly been tampered with at this point, makes
it unwise to accept the sense even of ouvéxer here. This damages (i),
but not (i) and (iii}; their main arguments can be restated with the
substitution of ‘ possess’, for example, in place of ‘hold together (and
contrel)’; for Anaximenes could certainly have held that the soul
possesses, Exel, the body, meaning that it permeates the whole of it (cf.
e.g. Heraclitus fr. 674); and possibly, even, that it controls it. (iv)
avoids emphasizing ovykpaTel, and depends in part on the fact that
Anaximenes’ is the first extant use of the word Tvelpa, which became
common {both for breath and for gust of wind) with the tragedians;
its posstble dual application coul/d have led Anaximenes to the
parallelism of man and the world. Indeed all three remaining
interpretations, (iv} and the revised forms of (i) and (iii), express this
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parallelism in one form or another; it is the essence of the statement
to be interpreted.

Beyond that, to the particular form of the inference that must have
been based upon it, we can hardly hope to penetrate with certainty.
Yet the fully developed and clear-cut use of the inference from the
known microcosm, man, to the unknown macrocosm, the world as
a whole, does not otherwise appear until the latter part of the fifth
century, under the influence, it is thought, of the new interest in
theoretical medicine at that time; it is perhaps unlikely to occur in
such a plain form as (iii) so early as Anaximenes. It is possible,
moreover, that he did not argue so logically as even (i) or (iv) suggest;
rather that a conjecture about the world was ¢lustrated by reference
to man and the soul, just as a dogma about the cause of lightning
was illustrated by the example of the oar-blade, or that about the
heavenly bodies by that of the cap on the head. This would be more
plausible as the first stage in the development of the man-world
argument, and accords with Anaximenes’ known use of imagery.

All this is necessarily very conjectural. It remains uncertain to what
extent Anaximenes was tending to treat the world itself as alive, as
a kind of huge animal organism; it has been noticed that, although
he introduced a thoroughly rational description of change, Anaxi-
menes in some respects clung to the framework of the popular,
non-philosophical world-construction, and so might retain more of
the old anthropomorphic attitude than at first sight seems probable.
However, his perception that air is the cosmic equivalent of the
life-soul in man goes far heyond that attitude; it must, in fact, have
been an important motive for his choice of air as the originative
substance.! The mention of soul is important in itself; apart from 8¢
it is the first Presocratic psychological statement to survive — though
the actual structure of the soul envisaged, as breath, belonged to an
age-old popular tradition. Another conception of the soul, as made
of the fiery aither which also fills the outer sky, was accepted from
another channel of the popular tradition by Heraclitus, who was also
to develop the assumption, probably implicit in Anaximenes, that
man and the outside world are made of the same material and behave
according to similar rules.

¥ Itis perhaps odd that Aristotle did not name Anaximenes at de an. A2, 405221,
where ‘ Diogenes and some others’ are named as holding the view that the soul
is air; Aristotle is arguing that the Presocratics made the soul out of their &pyf.
Plato, Phaedo 968 (what we think with is air), was probably referring to Diogenes
(cf. pp. 444f), who held that soul was warm air, thus perhaps conjoining the
view of soul as aither or fire. There is no reason to think with Vlastos {47P 76
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(1955) 364 and n. 56) that Diogenes was here exclusively indebted to Anaximenes;
nor is it probable (as Karin Alt argued, Hermes 101 (1973), 129ff.) that Aetius
in 160 has confused Anaximenes with Diogenes, at least in the olov & Wuxf. ..
statement. That is very different, in tone and sophistication, from e.g. 602, even
if Aetius’ further comment (...Bokdv guveoTévar T& 36a) could apply to
Diogenes.

CONCLUSION

Anaximenes is the last of the great Milesian thinkers. He was
obviousiy indebted to Anaximander, but alse probably to Thales, to
whose concept of the originative stuff as an actual component of the
world he was enabled to return by his great idea of condensation and
rarefaction — an observable means of change by which quantity
controls kind. This idea was probably accepted by Heraclitus and
submerged in a system of a rather different nature; for after the
Milesians the old cosmogonical approach, according to which the
most important object was to name a single kind of material from
which the whole differentiated world could have grown, was both
enlarged and moderated. New problems, of theology and of unity in
the arrangement, rather than the material, of things, exercised
Anaximenes’ successors Xenophanes and Heraclitus — although they
too (even though the former migrated) were Ionians. Still more basic
departures from the Milesian tradition were made in the west. But
when the fifth-century thinkers of the east and the mainland
(Anaxagoras, Diogenes, Leucippus and Democritus) had recovered
from the western elenchus of the Eleatics, it was to the Milesians, and
particularly to Anaximenes, that they chiefly turned for details of
cosmology; not so much because of the great intuition of a kind of
cosmic breath-soul, as because those details had been in part adapted
from, and were still protected by, the popular, necn-scientific
tradition,
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CHAPTER V

Xenophanes of Colophon

DATE AND LIFE

161  Diogenes Laertius 1x, 18 (DK 21A1) Zevogduns Aefiou 1, ds
’AToAAOBwpos, 'Opfionévous Koropawios. . .oU0Tos Exmeadw TS
TaTpidos &v ZaykAn Tiis ZikeAias SiETpiPe xad év Katéwy. . .. yéypoge
&t &v Emecl kai EAeyeias kai iGuPous ko ‘Howbddou kal ‘Outypov,
EMKOTI TV aUTOV TA Tepi Beddv eipnuéva. dARK kol adlrtds Epponpade
T& tauTol. dvTibodoo Te AdyeTon Oahf) kai MuBaydpgr, kabduwacban
5¢ xal "Emipevidou. poxpoPiridTaTds Te yEyovev, ds Tou kol adTds
naw:
¥ (Fr. 8) 7151 &' émrd& T Baol kai EEfkovT” EviauTol
PAncTpizovTES EuNY ppovTid’ &v' “EANGSa yijv:
K yevetfis 8¢ TOT fioav Eeikool MEvTe Te TIPdS TOIS,
elrep Eyco Tepl TEOVE ofba Aéyev ETUpcs.
...(20) kai fixpoge kaTd THY EEnkooThy SAupmdda.

162 Clement Strom. 1, 64, 2 T 6t "EAearixiis &ywyfiis Zevogpduns
6 Korogpamos kardpye, dv gnot Tipaios xatd ‘lépuva Tév ZikeAlas
BuvdoTny ki Emixapuov 1oV oty yeyovéval, "AToAASBwpos Bt
kaTd THY TeogapakooThy SAupmdda yevopevoy TapaTeTakévan &y pt
Acpeiov Te kad KUpou xpdveov.

161 Xenophanes son of Dexios or, according to Apollodorus, of
Orthomenes, of Colophon...he, being expelled from his native
land, passed his time in Zancle in Sicily and in Catana...He wrote
in epic metre, also elegiacs and iambics, against Hesiod and
Homer, reproving them for what they said about the gods. But he
himself also recited his own original poems. He is said to have held
contrary opinions to Thales and Pythagoras, and to have rebuked
Epimenides too. He had an extremely long life, as he himself
somewhere says: ‘Already there are seven and sixty years tossing
my thought up and down the land of Greece; and from my birth
there were another twenty-five to add to these, if [ know how to
speak truly about these things.”...And he was at his prime in the
6oth Olympiad.
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