
·I 

ANAXIMENES' ASTRONOMY 

by P.J. Bicknell 

(Monash University, Australia) 

A 

In the following paper I have attempted to deal comprehensively with the 
astronomical theories of Anaximenes. I hope to show that these are less 
naive and inconsistent than would appear from many previous over-brief and 
piecemeal treatments. I argue, or rather reargue, that Anaximenes postulated 
two kinds of celestial body; the fixed stars attached to a solid heaven and the 
floating, air-borne sun, moon and planets. The floating luminaries, as Zeller 
rightly saw, were composite, consisting of a mineral core and a fiery coating. 
Apropos of discussion of these topics I make a new suggestion as to Anaxi
menes' account of eclipses. Next are considered Anaximenes' views con
cerning stellar and planetary formation. Finally, I deal with the shape of the 
Anaximenean universe and the obliquity of his earth to the celestial equator. 

B 

The Pseudo-Plutarchean epitome of Aetius contains the following two 
notices. 
Pseudo-Plutarch, Epit. 2.14.3-4 (Diels, Doxographi 344) (rmpi O"XTJJ.ux:~:rov 
am;s prov): 
3. 'AvastJ.!EVTJ~ f]A.rov 8iKTJV Ka·mrcsrcT]yf:vat 1:cp Kpucr"taA.A.ost8ci. 
4. EVlOl 8f: TCE'tUAU dvat rcuptva &crrcsp ~roypaqri]JlU'tU 
Also according to Pseudo-Plutarch,l Aetius wrote that Anaximenes comp
ared the sun to a rc81:aA.ov. It is difficult to suppose that different thinkers 
would hit upon the same unusual simile, and, in view of this, and of the 
frequent appearance of vivid comparisons in the doxography of Anaxi
menes,z we are forced to conclude that !:vwt is wrong3 and that 2.14.3 and 
2.14.4 apply to Anaximenes. In Aetius' opinion, it would appear, Anaxi
menes distinguished two sorts of heavenly body, a leaf and painting like 

1. Pseudo-Plutarch, Epit. 2.22.1 (D.352); Stobaeus' version (Eclog. 1.25) omits the word. 
2. Besides the comparison at Aetius 2.14.3, we find the path of a heavenly body com

pared to a mA.iov- a ribbon, or band (Hippolytus, Ref 1.7.6- Diels-Kranz, Vorsokratiker 
13.A.7); the earth likened to a table top (Aetius 3.10.3- D.377; DK.l3.A.20); lightning to 
a splash of foam (Aetius 3.3.2.- D.310; DK.13.A.17). Note also Aetius 2.2.4. (Theodoretus 
4.16; D.329; DK.l3.A.12) where a further Anaximean simile may be preserved. 

3. The most obvious remedy is to change &vtot to eviouc;. However, if the text is wrong, 
the corruption must have been rather early for Achilles of Byzantium (Isagoge l33C -
D.344), who wrote late in the third century A.D. and therefore less than two centuries after 
Pseudo-Plutarch, whose epitome of Aetius he probably used, evidently read &vtot. 
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kind, and another kind attached to a solid heaven. That Aetius indeed 
attributed two types of celestial body to Anaximenes is confirmed by 
another notice based on his doxography, this time from the epitome of John 
of Stobi. 

Stobaeus, Eclog. 1.24. (ncpi oucria~ am:prov KtA.): 'Ava~tJ.leVT]~ 1tUptVT]V 
J.lEV tl)v <pUcrtV t&v ucrteprov, 7tcpteXEtV 8i: nva KO.i YEIDOT] O"llJ.lO.ta O"UJ.l-
1tcpt<pcp6J.lcVO. tOUtot~ u6pata· t]A.rov 8i: OtKT]V KO.ta1tE1tT]YeVat tU acrtpa 
tcp Kpucrta.A.A.oct8ci. 

Stobaeus does not mention two of the similes preserved by Pseudo-Plutarch, 
but it is even more plain from this passage that Aetius was under the im
pression that Anaximenes postulated two types of heavenly body. To bring 
out the distinction Stobaeus refers to the objects attached to a solid heaven 
as acrtpa, and to the other kind as ucrtepc~ . 4 

The bodies attached to the ice-like heaven can only be the fixed stars 
which always move in the same planes and maintain the same relative 
positions. This means that the other class, the leaf-like, painting-like acrtepc~ 
are the sun, moon and planets,s whose apparent movements are complex. 
It is they which are the Anaximenean heavenly bodies, which, according 
to Hi ppolytus, 6 float on the air because of their flatness just like7 the central, 
flatS table-top-like9 Anaximenean earth. By making them free-floating, as 
distinct from the fixed stars, Anaximenes was able to explain the motion of 
the sun between the solstices, declination of the moon and whatever 
planetary motions were known to him, as the result of the pushing about of 
the bodies concerned by currents of dense air.IO It was no doubt the wafting 

4. Whether Anaximenes himself adopted this terminological distinction we cannot say. 
It is not impossible for it appears in the Theogony. At lines 381-2 we are informed that 
Erigineia bore iicr1:epa 'Eromp6pov- the planetary morning star, and acr1:pa "tE A.UJl7tE1:6-
rona 1:ci 1:' oi.Jpav6!; ecr1:Ecpcivro1:at. 

5. D. R. Dicks, ('Solstices, Equinoxes and the Presocratics', JHS 86(1966) p. 30) doubts 
whether the planets were recognised as such before the fifth century. However, although it 
is doubtless true that not even by Democritus' time were all five observable planets (Mer
cury, Venus, Mars, Jupiter, Saturn) recognised (see Seneca, NQ.7.3.2.; at DK.68.A.92), it 
is hard to believe that none had been distinguished. I see no reason to doubt the evidence of 
Aetius (2.15-6; DK.12.A.18; - only in the Pseudo-Plutarchean version, not that of Sto
baeus is Anaximander associated with Metrodorus and Crates) that planets were distin
guished from the fixed stars by Anaximander. These would at least include the morning and 
evening stars (not recognised as one planet until Parmenides- Aetius 2.15.4 at DK.28.A.40 
a; cf. Diog. Laert. 8.14) which are very brilliant and whose movement relative to the fixed 
stars is conspicuous even over a short period, and Mars which is very bright at perihelic 
opposition and which will be the 'mesonux' of Stesichoros (frag. 87 Bergk). 

6. Hippolytus, Ref. 1.7.4. 
7. Floating earth in Anaximenes- Aristotle, de Caelo 294.B.l3.ff.; Aetius 3.15.8 (D.380; 

DK.13.A.20); Pseudo-Plutarch, Strom. 3 (DK.l3.A.6); Hippolytus, Ref. 1.7.4. 
8. See the passage cited in note 7 above. 
9. See note 2. 
10. Aetius 2.23.1 (D.352; DK.l3.A.15). 
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to which sun, moon and planets were subject, as well as their fl.atness11 and 
the lack of depth12 which inspired Anaximenes to liken them to leaves,13 

Many scholarsl4 have maintained that there are severe difficulties in the 
way of accepting that Anaximenes believed in a solid heaven of fixed stars. 
Hippolytus,IS it is pointed out, appears to know nothingl6 of an ice-like 
heaven in Anaximenes, and yet his account of Anaximenes' doctrines is a 
relatively ample one. He states quite bluntly: f]A.wv Ked crsA.T]vTJV Kai 'ta 
aA.A.a ampa navra m'.>pwa ovra Enoxstcr8at 'tQ> aept. Similar unawareness 
of an Anaximenean solid heaven studded with luminaries is apparently dis
played by the Pseudo-Plutarch of the Stromateis. Longrigg17 has further 
objected that since Anaximenes connected solidity with cold and rarity 
with heat, the persistence, let alone the formation of a solid heaven in the 
region of celestial fire is out of the question. He surmises that Aetius' attrib
ution of a solid heaven to the Milesian is by way of a backward projec
tion from Empedocles. Empedocles too is credited with a 'crystalline' 
heaven18 to which the fixed stars, again distinguished from airborn heavenly 
bodies, are attached.19 

Against Longrigg's objection militates the improbability of a backward 
transfer of material from Empedocles to Anaximenes. The system of the 
Westerner Empedocles in general bears no obvious resemblance to that of 
Anaximenes as does that, for example, of Diogenes of Apollonia. Again, 
while Theophrastus asserts20 that the views of Anaxagoras are affiliated to 
those of Anaximenes, not a single writer alleges a link between Anaximenes 
and Empedocles. All but crushing for any view that imputes the credibility 
of Aetius' ascription to Anaximenes of a star-studded, solid heaven is a 

11. Aetius 2.22.1: nJ.a-rvv m<; 1tE"CUAOV -cov f]A.wv. 
12. Achilles, Isagoge 133.C (D.344; the passage is inexplicably omitted from DK). 
13. It is most often autumn leaves which are seen wafting. Did Anaximenes have their 

goldenness in mind also when making his comparison? 
14. So, for example, Burnet, EGP p. 77, note 4, and more recently J. Longrigg, 'KpU<H

aA.A.oetliill<;', CQ.59(1965) pp. 249-251. 
15. Hippolytus, Ref 1.7.4. 
16. Some, for example G.E.R. Lloyd (Polarity and Analogy, p. 319 and note) have been 

inclined to detect a hint of it in the mA.iov of Ref 1. 7 .6. If this were right, the clash with 
1.7.4 would be intolerable; the heaven was probably a sphere and not a hemispherical 
vault (see text below), and it is the motion of the heavenly bodie-s, not a dome that carries 
them, that appears to be the subject of comparison. For more plausible "iews of the mA.iov 
which do not involve a celestial dome, see T.B.L. Webster, Greek Art and Literature, 
700- 530 B.C., p. 89 and p. 105 note 32; Guthrie, HGP p. 138 with note 1; also my 
'Anaximenes Simile', Apeiron 1 (1966) pp. 17-18, where I argue that the diurnal circle of 
rotation of a heavenly body is compared to a ribbon or fillet wound around the head. 

17. Longrigg, 'Kpucr-caA.A.oetliro<;', p. 249. 
18. Aetius 2.11.2. (D.339; DK.3l.A.51); see also the derivative passages at DK.3l.A.5l. 
19. Aetius 2.13.11 (D.342; DK. 3l.A.54). 
20: Theophrastus at Simplicius Phys. 27.2-3 (DK.59.A.4l). At Strabo 14.645 (DK. 59. 

A 7) the doctrinal affiliation is exaggerated to actual contact. 
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r consideration adduced by Kathleen Freeman.21 She has pointed out that 
while, in the case of the Empedoclean heaven, we are told simply and co
lourlessly that that thinker held the fixed stars to be 'attached' ( cruvoso€cr8at22) 
to it, Aetius credited Anaximenes with a striking comparison of the stars in 
his heaven to rivets or nails (t]A.ot). The comparison is characteristically 
Milesian,23 and even if it were not, it would be hard to explain why the simile 
occurs only in a supposedly retrojected or spurious version. The force of 
this argument outweighs, I feel, the absence of any reference to a solid 
heaven and stars attached to it in the defective notice of Pseudo-Plutarch 
and even the fuller one of Hippolytus. Longrigg's further objection that 
Anaximenes' association of the hot and the rare and the cold and the dense 
renders it impossible for him to have located a solid heaven in the region 
of celestial fire (an objection that would appear even more applicable to the 
view argued below that certain of his celestial bodies contained solid, earthy 
cores) will be dealt with in full, below. 

c 
Having ascertained what kinds of heavenly body Anaximenes postulated 
we may proceed to consider their structure. In the case of the fixed stars, 
-ra licr-rpa, there seems to be no particular problem. Each of them is a portion 
of fire consistently adhering to a particular part of the solid heaven. Dis
cussion of the exact nature of that heaven may be deferred until a later 
section. 

The floating ncr-reps~ present a rather more complex problem. The 
difficulty arises principally from part of a Stobaeus extract already quoted 
in full and from a parallel notice in Hippolytus. 

Stobaeus, Eclog. 1.24: nupiv11v !lEY TtlY <pucrtv -r&v ucr-rsprov, nsptEXEtv 
OE nva Kai ysffioll O"W!lU'tU O"U!17t€pt<psp6!1EVU 'tOU'tOt~ u6pa-ra. 

Hippolytus, Ref 1.7.5 (DK.l3.A.7): ... dvat of: mi ysffiost~ <pucrst~ ev -rcp 
't07t(!l 'tWV ucr-rsprov O"U!17t€pt<p€p0!1EVU~ SKdvot~. 
The most naturaJ24 sense of the Stobaeus passage is that Anaximenes' ncr-reps~, 
the sun, moon and planets, were composite bodies consisting of an 'earthy' 

21. K. Freeman, The Presocratic Philosophers; A Companion to Diels-Kranz, p. 72. 
22. Aetius 2.13.11. 
23. See note 2. 
24. Sir Thomas Heath, Aristarchus of Samos (AS) p. 43, who does not agree with Zeller's 

interpretation, admits that 'It is not unnaturally suggested by the Aetius passage.' He 
further admits that Hippolytus is also consistent with the composite body explanation. 
Guthrie (HGP p. 134 note 1), while more critical, has to admit that on any view other than 
Zeller's, Aetius' neptEXEtV is 'difficult'. Earlier, P. Tannery (Pour I'Histoire de Ia Science 
Hellene, p. 157), although also finally deciding against the Zellerian interpretation, stated 
even less hesitantly that 'c'est bien le sens qui se presente le plus naturellement a !'esprit.' 
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core surrounded by a fiery exterior. Although Hippolytus' words are rather 
more ambiguous, they too are easily understood in a similar way. Few 
scholars, however, have felt able to follow Zeller25 in accepting this inter
pretation. Recalling that both Anaxagoras26 and Diogenes of Apollonia27 
are said to have postulated the existence of special celestial bodies carried 
around the earth in addition to the regular luminaries, they have supposed 
that Aetius and Hippolytus are, both a little confusedly, reporting the invocat
ion of similar bodies by Anaximenes. In support of their view are adduced, 
first, a similarity of vocabulary in Aetius' description of Anaximenes' 
earthy bodies on the one hand and Hippolytus' reference to the invisible, 
independent bodies of Anaxagoras on the other;28 second, Theophrastus' 
testimony that Anaxagoras was influenced by the teaching of Anaximenes;29 
third, the obvious influence of Anaximenes on Diogenes. Either or both of 
these thinkers, it is felt, may have taken over a special kind of heavenly 
body from an earlier thinker to whose doctrines many of their own were 
affiliated. 

If Anaximenes postulated the existence of a special 'invisible' category of 
heavenly bodies he must have done so for some reason. The fact that the 
doxography of Anaximenes, unlike that of Anaxagoras and Diogenes, 
contains not a hint of any function for them weighs heavily against the cur
rent interpretation of Aetius-Stobaeus and Hippolytus. The commonest 
conjecture, inspired by the fact that Anaxagoras' special bodies were held 
responsible for certain lunar eclipses,30 is that Anaximenes introduced 
independent earthy bodies in order to account for eclipses, and held that an 
eclipse took place when one of them occluded the sun or moon. The objec
tions to this speculation are collectively overwhelming. 

In the first place, it is quite out of the question that Anaximenes explained 
lunar eclipses in this fashion. In order for this to become clear, we must 
first remind ourselves of Anaximenes' conception of the source of the 
moon's illumination. Although Boll31 and Zeller 32 thought otherwise, it is 
highly unlikely that Anaximenes knew that the moon shines with reflected 

25. E. Zeller, Die Philosophie der Griechen in ihrer geschichtlichen Entwicklungs, p. 250. 
26. Hippolytus, Ref 1.8.6 (DK. 59.A.42): dvat i'lrtoKU'l'ffi 'l'WV acr'!'prov ... crOOJlU'l'U 'l'tVU 

crUJ..!rteptcpep6J..!eva itJliV ii6pa'ta. 
See also Aetius 2.29.7 (D.360; DK.59.A.77) and Hippolytus, Ref 1.8.9. 

27. Aetius 2.13.9 (D. 342; DK. 64.A.12): cruJ..!rteptcpEpecr9at ... 'l'Oi~ cpavepoi~ acr'!'pot~ 
iicpavei~ A.i9ou~. 

28. In both passages the words ii6pa'!'a and crUJlrteptcpEpecr9at appear. 
29. See note 20. 
30. Anaxagoras' theory oflunar eclipses is dealt with in appendix 1 with special reference 

to the view there disputed that his special body theory of lunar eclipses can only be a 
fossilised relic taken from Anaximenes. 

31. Boll, F., col. 2342. 
32. Zeller, Die Philosophie usw. i. p. 250. 
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sunlight. We have Plato's33 testimony that this discovery was made by 
Anaxagoras and his weighty evidence is reinforced by the fact that Anaxi
mander,34 Xenophanes,35 Heracleitus,36 even Parmenides,37 the thinkers who 
were most nearly contemporary with Anaximenes, all clearly held that the 
moon's light is its own. The Theophrastean tradition certainly attributed a 
similar view to Anaximenes. It is true that Stobaeus'38 version of a notice 
in Aetius, according to which Anaximenes held the moon to be nupiVTJV, is 
not probative, since we learn from both Stobaeus39 and Pseudo-Plutarch40 
that Aetius made a similar report about the moon of Anaxagoras. Anaxa
goras41 taught that as well as reflecting light from the sun, the moon also 
possessed some illumination of its own, and therefore as far as the wording 
of Stobaeus' extract on Anaximenes' moon goes, the same assumption could 
have been made by Anaximenes. It is true also that in another Stobaeus 
extract from Aetius,42 Anaximenes is excluded from a list of physicists 
(Anaximander, Xenophanes and Berossus) who believed the moon i:8tov 
EXEtv <pm<;. However, a scholium to Aratus43 removes all doubt. 

33. Plato, Cratylus 409a: 6 EKeivoc; (Anaxagoras) Verocrti EAeYeV Ott i] creA.i]VT) uno 
toil i]A.iou E;>:et to q>ii'Jc;. See also appendix 1. 

34. Aetius 2.25.1 (D. 355; DK. 12.A.22); 2.28.1 (D. 358; DK. 12.A.22); 2.29.1 (D.354; 
DK. 12.A.22); Hippolytus, Ref 1.6.4-5 (DK. 12.A.ll). 

35. Aetius 2.25.4 (D.356; DK.2l.A.43); 2.28.1 (D.358; DK.21.A.43). 
36. Aetius 2.27.2 (D.358; DK. 22.A.12); 2.28-6 (D.359; DK. 22.A.12); 2.29.3 (D.359; 

DK. 22.A.12); 2.13.8 (D. 342; DK. 22.A.ll); Theodoretus 4.23. 
37. Boll, (F., col. 2342) and others (for example Burnet, EGP p. 177 note 1) have felt 

that DK. 28.B.14 and 15 make it certain that Parmenides was aware that the moon was lit 
by the sun. However, as Heath argues (AS, pp. 76-7), since this interpretation goes against 
the evidence of Plato (see note 36 above), who was of course familiar with Parmenides' 
teaching, some other should be sought. In fact neither fragment need be taken in the sense 
understood by Boll. Aetius, perhaps confronted with rival Theophrastean and Posidonian 
interpretations, was evidently confused about the issue; compare Aetius 2.25.3 (D.356; 
DK. 28.A.42); 2.7.1. (D. 335); (DK. 28.A.37) and Theodoretus 4.23 with Aetius 2.26.2 
(D.357; DK.28.A.42). 

38. Stobaeus, Eel. 1.26 = Aetius 2.25.2 (D.356). 
39. Stobaeus, Eel. 1.26 = Aetius 2.25.9 (D. 356). 
40. Pseudo-Plutarch 2.25 = Aetius 2.25.0 (D.356); compare Theodoretus 4.23. 
41. See especially Olympiodorus, Meteor. 67.32 ff.: exoucrt, q>ctcriv (Anaxagoras and 

Democritus), ta acrtpct tO tOLOV q>ii'Jc; Kcti eniKtT)toV to uno i]A.iou Kcti OT)AOi i] creA.i]VT). 
tctUtT)c; yap Etepov 1-u':v to iowv q>ii'Jc;, Etepov oe to uno i]A.iou· to yap iowv ctutf]c; q>ii'Jc; 
uv9pctKiiJOEc; ecrnv, roc; OT)A.oi iJ!-liv i] EKA.et\jltc; (this must surely be read for the ilA.A.et\jltc; 
of the MSS. The moon's appearance during eclipse is often referred to elsewhere as uv9pu
KOOOEc;; see Plutarch, de Fac. Orb. Lun. 933 ff., Philoponus, Meteor. 30.37- 31.1 and 
106.9- 13. Gershenson and Greenberg, Anaxagoras and the Birth of Physics, p. 275, 
wrongly keep ilA.A.etljltc; and understand a reference to earthlight, which Anaxagoras regar
ded as residual solar illumination; Plato, Cratylus 409a). 

42. Stobaeus, Eel. 1.26 = Aetius 2.28.1 (D. 358); the version of Pseudo-Plutarch 2.28 
mentions only Anaximander. 

43. Schol. Arat. p. 515, 27M (DK. 13.A.18). 
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According to Anaximenes, we are told, daytime rainbows appeared 
when the sun's rays fell on densified air. The scholiast then continues: 
Kai VUK'tO~ 8t <pllCrt yiveaem -c'l']v tptV U7t0 'tfj~ crcA1lV11~. aA.A.' ou 7tOAAUKt~ 
8ta 'tO J..L'l'] 7tUVC>SA11VOV dvat 8ta 7tUV'tO~ KUi acresvtcr-cspov UU't1lV <pro~ 

sxsw -coli iJA.iou. The last clause incontestably implies that Anaximenes held 
that the moon shone with its own light.44 The passages' dependence on the 
Theophrastean tradition is guaranteed by the correspondence of its account 
of ordinary rainbows with that in the notices by Aetius45 and Hippolytus.46 
In view of his evidence and that of Plato, the apparently contrary indication 
of citation of Eudemus can be confidently rejected. According to Theon of 
Smyrna as excerpted by Dercyllides,47 Eudemus, peripatetic historian of 
astronomy and colleague of Theophrastus, reported i';v -cat~ 'Acr-cpoA.oyim~ 
on Oi.voni811~ si3ps nprow~ -c'l']v wu 1;;co8ta.Kou Ml;cocrw ... 'AvastJ..LSVll~ 
8f; on TJ crsA.iJvll EK 'tOU iJA.iou sxst 'tO <pro~. Either Eudemus himself blun
dered or, more probably, an error was made by Theon or Dercyllides or a 
copyist and we should understand 'Ava1;ay6pa~ for 'AvastJ..LSV11~·48 Theon 
went on to state that Eudemus also credited Anaximenes with the discov
ery of the mechanism of lunar eclipses. According to Hippolytus49 this too 
was the achievement of Anaxagoras. 

Having ascertained that Anaximenes believed that the moon shone with 
its own light, we may now pass to the second step of the demonstration that 
Anaximenes cannot have explained lunar eclipses by interpositions of special 
earthy bodies. This is to recall the facts of observation about lunar eclipses. 
There are three types of eclipse of the moon: penumbral, partial and total. 
During the first, the moon passes through only the penumbra of the earth's 
shadow and is only faintly dimmed. In fact, if the penumbral eclipse was not 
expected, it might pass entirely unnoticed. During partial eclipses a part of 
the moon passes through the umbra of earth's shadow, the rest of it passing 
through the penumbra only. The portion within the umbra is conspicuously 
dimmed, that within the penumbra again only faintly . When the eclipse is total 
the moon first passes into the penumbra and then begins to enter the umbra, 
at which stage the eclipse is partial. Eventually, the whole of the lunar disc 
falls within the umbra, and the phase of totality is reached; this may last for 
up to two hours. At the penumbral stage once again the dimming of the 
moon is scarcely perceptible; when the eclipse proceeds to the partial phase 

44. It seems clear that Heracleitus' view (Aetius 2.28.6) that A.aJ.mp61:Epov J.!EV 1:6v f)A.t
ov· tv OE Ka9apC01:Ep(j) yap aept cpepecr9at, 'ti]V OE crEA.i]VT]V EV eoA.C01:Ep(j)• Ota 'tOi:ho Kai 
UJ.!UUPO'tepav cpaivecr9at, was derived from Anaximenes and this represents his explana
tion too of why the moon has acr9Evecr1:Epov cpiiJ<; 1:oii i)A.iou. 

45. Aetius 3.5.10 (D.373; DK. 13.A.18). 
46. Hippolytus, Ref 1.7.8. 
47. Theon of Smyrna p. 198, 14 Hill (DK.l3.A.16). 
48. So Tannery, Pour l'histoire etc., p. 153; for criticism see Boll, F., col. 2342. 
49. Hippolytus, Ref 1.8.10. 
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the portion within the umbra is considerably obscured, if not almost in
visible, in comparison with that portion still within the penumbra. By 
the time totality is reached however, the whole of the moon's face is usually 
far more clearly visible than those portions of it within the umbra during 
partiality. It is only in the two years following a minimum of sunspot 
activity that the moon is normally dim and obscure during totality, appearing 
dark grey or brown. As the minimum is left behind, the eclipsed moon 
becomes steadily ruddier and more conspicuous, sometimes exhibiting a 
grey, yellow or blue border. so Occasions when the moon is totally invisible in 
eclipse (subsequently referred to as 'absolute' lunar eclipses) are extremely 
rare. 51 It may be that some special factor is always involved; for example, the 
presence in the atmosphere of unusually large amounts of volcanic ash and 
dust. 

We are now ready to assess the idea that Anaximenes accounted for lunar 
eclipses by interpositions of special, earthy opaque bodies. Since he believed 
that the moon shone with its own light and not with the reflected light of the 
sun, there is only one way in which these bodies could have acted. This is 
by passing across the moon, standing between it and the earth, and so cutting 
off its light. The obvious immediate difficulty is that if Anaximenes supposed 
that this was indeed what occurred, then it is curious that the eclipse causing 
bodies should be referred to as a6pa-ra. Obviously they are seen whenever 
they cause an eclipse. At a pinch, however, we might implausibly suppose 
that what he meant was that the bodies are unseen at all ordinary times. 
Equally weighty is the obvious objection drawn from what has been said in 
the previous paragraph about the observational facts of lunar eclipses. 
Clearly an explanation of lunar eclipses by direct interposition is quite in
capable of accounting not only for penumbral and partial, but even for 
almost all total eclipses of the moon, for during all of them the eclipsed 
moon remains visible. To judge by the similes52 and certain other details53 
recorded by the doxographers, Anaximenes was a keen observer. In the 
course of his lifetime he was in a position to observe more than one, probably 

50. The average period between sunspot minima is slightly over eleven years. On the 
connection between the solar cycle and the degree of visibility and the colour of the moon 
in eclipse, see F. Link on lunar eclipses in Physics and Astronomy of the Moon (N.Y. 1962) 
ed. Kopal, p. 219. A remarkably comprehensive ancient list of observed colours of the 
eclipsed moon is to be found at Plutarch, de Fac. Orb. Lun. 934B ff. 

51. Link, Physics and Astronomy of the Moon, p. 217, gives as examples the lunar eclipses 
of 5 May 1110; 14 April 1492; 18 May 1761; 10 June 1816. The only recorded ancient 
example would appear to be the eclipse of the moon which was observed on June 21 168 
B.C. before the battle of Pydna; see my note, CR 82 (1968) p. 22. 

52. See note 2. 
53. Note, for example, Anaximenes' empirical justification of his connection of the rare 

with the hot, and the dense with the cold; Plutarch, de Prim. Frig. 997F (DK. 13.B.l). Also 
significant is the fact that he had apparently observed the rare night rainbow (Schol. Arat. 
p. 515, 27M). 
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several, eclipses of the moon. It is inconceivable that he could have proposed 
as his sole contribution to lunar eclipse theory an explanation of the pheno
menon which, on his view of the nature of moonlight, was incompatible 
with the observational facts of all ordinary occurrences. Nor is it likely that 
he invoked direct occlusion by special heavenly bodies as a subsidiary 
explanation designed to cope with 'absolute' lunar eclipses. It would be 
remarkable if Anaximenes had witnessed such an event and, in any case, the 
theory would be unable to explain the dimming of the lunar disc which 
occurs as it enters the earth's penumbra. 

The basis of the above arguments has been empirical. The following ob
jection applies not only to the common view concerning Anaximenes' lunar 
eclipse theory, but also to his supposedly similar explanation of eclipses of 
the sun, which, provided that a6puta is, unconvincingly, explained away, is 
less susceptible to attack on observational grounds. Anaximander,54 
Xenophanesss and Heracleitus56 all held that an eclipse is the result of some 
process occurring in, or directly affecting the eclipsed body. It is hard to be
lieve that Anaximenes, whose work was done earlier than that of Heracleitus 
and possibly of Xenophanes too, had views that were so radically different 
from theirs. Almost certainly, as Hippolytus57 implies, the explanation of 
solar, as of lunar eclipses by interposition was an innovation by Anaxagoras. 
It is worth noting that although he was immediately followed by Empedocles, sa 
Metrodorus of Cios, a fourth century thinker, appears, like Xenophanes, 
to have regarded the sun as an incandescent cloud whose eclipse was due to 

54. Compare Aetius 2.24.2 (D. 354; DK. 12.A.21)- solar eclipses- (the last sentence of 
Stobaeus' version- Eclog. 26.1 -of Aetius 2.51.1 = D. 355 refers to the moon;s setting, 
not to its eclipse; for a similar confusion see Aetius 2.24.4- D. 354- and note 66 below). 
Compare also Hippolytus, Ref 1.6.4 (DK.12.A.ll). On the hoops whose fire-breathing 
vents are stopped up, see Aetius 2.13.7 (D. 342; DK. 12.A.18), 2.20.1 (D. 348; DK. 12.A . .!l), 
2.25.1. (D. 355; DK. 12.A.22) and Hippolytus, Ref 1.6.4. Kirk (G.S. Kirk and J.E. Raven, 
The Presocratic Philosophers ( KR), p. 136) complains that Anaximander did not explain 
how the eclipse causing obstruction of the fire-breathing openings was caused. Freeman 
(C.P. p. 61) is surely right in supposing that, as during the phases of the moon (on which 
see Hippolytus, Ref 1.6.5), although more rapidly, the airy substance composing the 'outer 
tube' of the solar or lunar hoop expanded to close up the opening and then contracted to 
leave it free again. 

55. Only Xenophanes' account of solar eclipses is mentioned in the doxography; at 
Aetius 2.24.9- D.355; DK.21.A.41 a; Aetius 2.24.4- D. 354; DK. 2l.A.41- clearly reports 
Xenophanes' account of the sun's setting, not another view of solar eclipses; for a similar 
mistake see Aetius 2.25.1. It is unlikely that he explained eclipses of the moon, an incandes
cent cloud like the sun, differently. I have dealt at length with Xenophanes' eclipse theory 
in 'Xenophanes' Account of Solar Eclipses', Ermzos 65(1967) pp. 73-77. 

56. Eclipses of the sun- Aetius 2.24.3 (D. 353; DK. 22.A.12); Diog. Laert. 9.10 (DK.22. 
A.l). Lunar Eclipses - Aetius 2.29.3 (D.359; DK.22.A.12). 

57. Hippolytus, Ref 1.8.10 (DK. 59.A.42); see appendices 1 and 2. 
58. Aetius 2.24.7 (D. 354; DK. 3l.A.59). It has often been maintained on the basis of 

Aristotle, Met. 984all ('Ava~ay6pac; .. . 1:1] llEV i]A.tKiq. 1tPO't€poc; rov 'tOll'tOU - Empedo
cles - 1:otc; 8' epyotc; ucr't~>poc;) that Empedocles produced his work before Anaxagoras. 
C. Kahn (Anaximander and the Origins of Greek Cosmology, pp. 163ff.) has ably refuted 
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a temporary quenching of the fire.s9 The sophist Antiphon60 also rejected 
the Anaxagorean account and went back to the view of Heracleitus that 
eclipses occurred when a bowl carrying the solar or lunar fire across the 
heavens overturned.61 Their observation of eclipses evidently suggested very 
strongly to the Greeks that the cause was local, and the true explanation was 
only accepted with difficulty. 

However strong the above arguments are, they are all negative. It would be 
particularly satisfying if there were some positive indication of an Anaxime
nean theory of eclipses that did not invoke interpositions. I believe there to be 
a reasonable probability that Anaximenes' explanation of eclipses of all 
types lurks in one of Pseudo-Plutarch's excerpts from Aetius. After reporting 
the theories of solar eclipses of Anaximander and of Heracleitus, and a view 
that Aetius mistakenly took to represent one ofXenophanes' accounts of the 
same phenomenon, Pseudo-Plutarch continues with the following extract. 

Pseudo-Plutarch, Epit. 2.24 = Aetius 2.24.5 (D.354) (ncpi BKAd\jlcffit; 
l'JA.iou): EVtot 1tUKVOl!1U 'tiDY aopU'tOlt; B1tEPX0!1EVOlV 'tql oicrK(fl Vc<p&v. 
There follow notices dealing with the solar eclipse theories of Aristarchus 
and Xenophanes. In Stobaeus' version of Aetius62 there is nothing to 
correspond with the above item, and his collection further differs from that 
of Pseudo-Plutarch in that he records Aetius' accounts of the views of 
Pythagoreans and Empedocles. 

Since all thinkers after Anaxagoras and Empedocles, with the above
mentioned exceptions of Metrodorus of Chios and Antiphon, gave the 
correct explanation of solar eclipses, this theory that eclipses occurred when 
clouds reached and temporarily blotted out the fire of the eclipsed body must 
be assigned to the period before them. It is unlikely that it originated with 
some thinker so obscure that his name was lost. Even on those rare occasions 
when Pseudo-Plutarch or Stobaeus do not ascribe a view to a particular 
thinker or groups of thinkers (for example oi ano I1u9ay6pou or oi L't(J)tKOi 
it is almost always possible, on the basis of other evidence, to assign it to 
some well-known thinker.63 Assuming then that this item, too, originates 

this view and his contentions are supported by Hippolytus' (Ref. 1.8.10) witness to An
axagorean priority in discovering the true explanations of eclipses. The correct interpreta
tion of Met. 984all is that of Alexander (Met. 28.1.10). In Aristotle's opinion, Anaxagoras 
was younger than Empedocles and his work was inferior to that of the Western thinker. 
Kahn rightly compares Theophrastus (fragment 9) on Plato. 

59. Pseudo-Plutarch, Strom. 11 (DK. 70.A.4). 
60. DK. 87.B.28. It is reasonable to suppose that Antiphon's theory of solar and lunar 

eclipses was similar. 
61. For references see note 56. 
62. Stobaeus, Eclog. 1.25. 
63. For example at Aetius- Aetius 3.15.9. (D. 380) we are told that o{ o{; cpaow (that the 

earth is supported) ecp' iloawr;;. Fom Aristotle, Metaplz. 983b20 If. and de Caelo 294a28, 
Theophrastus at Simplicius, Phys. 23.28-29 (DK. 11.A.l3), and Seneca, NQ 3.14 (DK. 11. 
A.15) we learn that this was the doctrine ofThales. Its other proponent was Hippon who 
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with such a figure, there are the following candidates- Thales, Anaximander. 
Anaximenes, Pythagoras, Xenophanes, Heracleitus and Parmenides. 

Heracleitus, Xenophanes and Anaximander whose views are well-known64 
can be excluded at once. To judge by the doxography, Theophrastus knew 
little or nothing of the details of Pythagoras' physical theories; hardly an 
astrophysical or meteorological theory is attached to his name.65 It is 
therefore most unlikely that our doxa is to be referred to him. As for Thales, 
Aetius ascribed to him the true explanation of solar66 and lunar 67 eclipses, 
together with the view that the moon receives its light from the sun.68 
As we have seen, we have Plato's unimpeachable testimony69 to the effect 
that it was Anaxagoras who discovered the true nature of the moon's illu
mination, while, according to the Theophrastean tradition,70 the same 
thinker was the originator of the correct explanations of eclipses. Clearly, 
the ascriptions reported by Aetius are the pious retrojections of some late 
author mesmerised by Thales' reputation as the fount of Greek wisdom. 
Thales' real explanations of eclipses, if he had any, were lost by Theophras
tus' time. Otherwise he would have recorded them and Aetius would not 
have had to resort to an inferior source. 

Other major pre-Anaxagorean figures thus excluded, we are left with 
Parmenides and Anaximenes. Parmenides is by far the less likely of the two 
to have been the originator of the theory under review. His original contri
bution was the Way of Truth in which the reality of the phenomenal world 
was denied. The Way of Seeming, in which the world of the senses was 
nevertheless described, shows little sign of independence beyond Parmenides' 

also made water the arche (Simplicius, Phys. 23.22- DK. 38.A.4) and held that the earth 
floated on it (Simplicius, Phys. 23.28-29). Again at Aetius 2.27.4 (D. 358) we are told that 
certain thinkers held that the earth was KuA.wopoctoi'j. This view was held by Anaximander. 
(Pseudo-Plutarch, Strom. 2- DK. 12.A.10). 

64. See notes 54, 55 and 56. 
65. The only apparently important exceptions are Aetius 2.24.4 (D. 357) according to 

which Pythagoras regarded the moon to be KO.T01tTpoctoec; O"OOJ.la. and Aetius2.27.5 (D.358), 
where Pythagoras is included in a list of those who held that the sun was lit by the moon. In 
both cases the contradiction of Plato, Cratylus 409a means that Aetius was not using 
Theophrastus but some inferior source. Theophrastus evidently could discover nothing 
about Pythagoras' view of the moon and he would scarcely have been in a better position 
as regards eclipses. 

66. Aetius 2.24.1 (D.353; DK. 1l.A.170). Even the fact that, according to Theon at 
Dercyllides (198. 14H) Eudemus reported that Thales was the first to discover l'!A.iou 
EKA.EtljfLV cannot weigh against Plato and Theophrastus. Most likely Theon was confused 
and his remark is a garbled reminiscence of a statement by Eudemus about Thales' 
supposed prediction of the eclipse of the sun of May 28, 585 B.C. (Herodotus 1.74). 

67. Aetius 2.29.6 (Stobaeus Eclog. 1.21; D.360). 
68. Aetius 2.27.5 (D.358; DK. 1l.A.176). 
69. See note 33 above. 
70. Hippolytus Ref. 1.8.10. 
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abandoning of monism for dualism.71 In general it would appear, as one 
might expect, to be an eclectic account, combining what Parmenides con
sidered to be the most attractive accounts of physical occurrences in the 
writings of his predecessors. To take examples from his astronomy, Parmeni
des adopts the fire-filled solar, lunar and planetary hoops of Anaximander72 
together with that thinker's sublunar location of the planets, but follows 
Anaximenes in holding that the fixed stars are attached to a solid heaven at 
the periphery of the cosmos.73 Parmenides' account of eclipses is likely to 
have been equally derivative, and was probably the same as that of Anaxi
mander, whose structure of the eclipsable bodies he adopted. 

Anaximenes, on the other hand, was an original theorist with regard to 
the objects of physics, and our excerpt shows striking compatibility with at 
least one known feature of his system. As we have seen, he held that winds, 
which are densified air, 74 caused movement of the sun between solstices, 
declination of the moon, and planetary vagaries by pushing these bodies 
from one plane of diurnal rotation to another. According to Aetius 2.24.5, 
solar eclipses are the result of interference with the solar fire by clouds 
(for Anaximenes, a somewhat denser allotrope of air than wind75) thicker 
than those which normally reach its vicinity. This theory surely in fact 
originated with Anaximenes. Either Aetius himself did not know the source 
of the doctrine, and so ascribed it to vague 'some', or more likely, l:vwt is 
wrongly coupled with it. As noted above, Stobaeus' version of Aetius 
includes reports of the views ofEmpedocles and Pythagoras on solar eclipses, 
and these reports are missing from Pseudo-Plutarch. It could well be that in 
the latter's version the entries for both Empedocles and the Pythagoreans 
together with 'Ava~tllEVTJ<;, the author of 2.24.5, have fallen out between it 
and 2.24.4, and that in the intact version l:vwt went with r&v 11u8ayopdrov, 

71. Even Parmenides' dualism may be second-hand if the earliest Pythagorean theory 
was dualistic as Raven holds, Pythagoreans and Eleatics, Chapter 2 and KR. pp. 236 If .. 

72 For Anaximander's hoops see references at note 64. Burnet (EGP p. 188) was surely 
right in seeing a similar structure in the m:tcpavat of Parmenides (DK. 28.B.12); Aetius 
2.7.1 (D.335; DK. 28.A.37). 

73. Anaximander located both planets and fixed stars below the moon; Aetius 2.15.6 
(D. 345; DK. 12.A.18), Hippolytus, Ref 1.6.5 ... The order of the Parmenidean celestial 
bodies is given at DK. 28.B.10: dcrl] o' aiSepiav 'te q>ucrtv 'tU 't' EV ateEplltUV'tU I <rTIJ..lU'tU 
Kai Ka8apas EUUYEOs i)EA.ioto I AUJ.l1tll00s 6py' aiOT]AU Kai 01t1t08EV i';~eyEVOV'tO I &pya 
'tE KuKA.o)ltos nEucrlJ nEpiq>ot'ta crEA.i]VTJs 1 Kai cpucrtv, eioi]crEts oi'; Kai oiipavov UJ.lq>is 
EXOV't:U I EV8ev J.lEV yap &cpu 'te KUi &s J.llV uyoucra lmEOT]<reV 'AvayKT] I neipa't' EXELV 
acr'tpoov. Highest is the solid heaven (aieepiav q>UO'LV = 'tO ltepLEXOV nacras - sc. <rTEq>U
VUs- 1:eixous oiKTJV cr't:EpE6v of Aetius 2.7.1) studded with the constellations (nav1:a cri]
J.lU'tU) of fixed stars; next is the sun and below the sun the moon; in the sublunary part of the 
heavens which Parmenides, like Philolaus (Aetius 2.7.7.- D. 336; DK. 44.A.16), calls oii
pav6s, are the planets (ucr-rpoov). 

74. Theophrastus at Simplicius, Phys. 24.30 (DK. 13.A.5) and Hippolytus, Ref 1.7.3. 
75. See the references at note 74. 
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as does nve~ in the Stobaeus version76 of Aetius' account of the Pythagorean 
theory of eclipses of the moon. That the view of Anaximenes would have 
followed a notice on Xenophanes is no problem. Often enough the entries 
under a particular heading are not given by the epitomators in chronological 
order. In the self-same section on solar eclipses, the second extract on 
Xenophanes is separated from the first and placed after a notice on Aristar
chus.77 

The cloud theory of eclipses is as applicable to lunar as it is to solar 
eclipses; indeed, as a general explanation of eclipses, it is remarkably 
versatile, being able to cope equally well with partial, annular and total 
eclipses of the sun and penumbral, partial and all kinds of total eclipse of the 
moon. During a total lunar eclipse when the moon is still visible, the clouds, 
it could be supposed, are insufficiently concentrated to obscure it completely. 
During 'absolute' eclipses, supposing Anaximenes knew about them, the 
clouds would be thicker and more dense. Such adaptability of the cloud 
theory is a strong point in favour of its ascription to an early thinker like 
Anaximenes. One of the most striking features of Ionian thought is a ten
dency to make theories as widely embracing as possible. The most obvious 
example is Milesian monism itself, while a remarkable manifestation in 
the field of astronomy plus meteorology is Xenophanes' treatment of all 
luminaries as incandescent clouds78 together with his attempt to explain all 
celestial and atmospheric phenomena by cloud activity.79 

Since independent earthy bodies can have played no part in Anaximenes' 
eclipse theory, those who see allusion to such entities at Aetius 2.13.10 and 
Hippolytus 1.7.5, must find some other role for them to fill. Impressed by the 
fact that Diogenes of Apollonia invoked a<pavet~ A.teou~ carried about 
among the regular celestial bodies in order to explain meteorites, so some 
authorities have felt that the separate bodies which they ascribe to Anaxi-

76. Stobaeus, Eclog. 1.20 = Aetius 2.29.4 (D. 360). 
77. For other examples of violated chronology, taken at random, see Aetius 2.28 (D. 

358-9) -order: Anaximander, Antiphon, Thales, Heracleitus; and 3.8 (D. 376)- order: 
Thales, Hiketas, Stoics, Xenophanes, Metrodorus. 

78. The sun- Aetius 2.20.3 (D. 348; DK. 2l.A.40); Pseudo-Plutarch, Strom. 4 (DK . 
. , . . 2l.A.32); Diogenes Laertius 9.19 (DK. 2l.A.1). The moon- Aetius 2.25.4. (D. 356; DK. 

2l.A.43). The oth,er luminaries - Aetius 2.13.4 (D. 343; DK. 2l.A.38); Pseudo-Plutarch, 
Strom. 4. 

79. Comets and meteors - Aetius 3.2.11 (D. 367; DK. 2l.A.44) Lightning- Aetius 3.3.6. 
(D. 368; DK. 2l.A.45). St. Elmo's fire- Aetius 2.18.1 (D. 347; DK. 2l.A.39). The rainbow
(DK. 2l.B.32). 

80. Aetius 2.13.9 (D. 342; DK. 64.A.12). Stobaeus' (Eclog. 1.24) version reads as follows: 
O"UJ-l7tEpt<pepEcr8at -coic; <pavepoic; ampotc; a<paveic; AHlouc; Kai nap' aim) 'l:OV<' cZVOJVVttOVt;;" 

7tl7t'l:OV'tac; oe 7tOAAUKtc; en:i -cfic; yfic; cr~evvucr8at Ka8an:ep 'l:OV ev Aiy6c; n:otaJ-Loic; n:uprooiilc; 
Ka-cevex:Sevta acrti:pa n:i:tptvov. Pseudo-Plutarch (Epit. 2.13) omits the underlined words; 
his version is a continuation of the luminaries ( = Aetius 2.13.5) at D. 341. 
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menes might have played a similar role.Sl As Mondolfo realised,82 their 
view has more to commend it than the eclipse theory, but again there are 
formidable difficulties which render it highly improbable. 

In the first place, it is not even certain whether Anaximenes would have 
recognised any need for a theory of meteorites. The first thinkers for whom 
an account of them is explicitly attested are Anaxagoras83 and Diogenes.84 
Aetiusss specifically connects Diogenes' theory with the fall of a large me
teorite at Aegospotami in the Gallipoli peninsula in 467 B.C.,B6 and there 
is ample evidence that Anaxagoras also knew of this occurrence.87 It is 
quite possible that the accounts of these two thinkers are the first we have, 
because from the beginning of Greek thought until 467, there occurred no 
meteoritic phenomenon striking enough to draw attention to the subject 
and suggest the need for a new theory. Certainly the absence of any refer
ence to meteorites in the comparatively wide ranging evidence for the as
tronomical theories of Anaximander and Xenophanes (to whom a theory of 
meteors is ascribed88) is hard to explain on any other supposition. 

The second difficulty with the meteoritic theory of Anaximenes' earthy 
bodies is rather more serious. A falling meteorite traces a blazing trail across 
the sky, and often emits a cascade of sparks; it, or its fragments, reach the earth 
in an incandescent state. Such an event could only be explained by the fall of 
something bright and hot and indeed Aetius clearly implies that the u<pa.vEtc; 
A.ieouc; ofDiogenes were fiery. If they were not, he could not have said of them 
7ti7t'tOV'ta.c; 0 0 0 sni -rfjc; yfjc; cr~~vvucr8a.t Ka.8a7tEp 'tOV sv A{yoc; 7tO'tO.l!Olc; 
7tllp0Etoffic; KO.'tEVEX8~V'tO. ucr-r~pa. (always a fiery body) 7t~'tptvov. If any 
further proof of the fieriness of the stones is required, then it is only necessary 
to remind ourselves that, unlike Anaxagoras' special, lunar eclipse causing 
bodies which orbited beneath the moon,89 they were carried around with 
wtc; <pa.vEpotc; acr-rpotc;.90 Travelling through the moist exhalations in the 

81. This view was first proposed in 1907 by 0 . Gilbert, Die Meteorologischen Theorien 
des griechischen Altertums, pp. 688 If .. 

82. R. Mondolfo in his Italian recension of Zeller, part 1. vol. 2, pp. 233-4. His rejection 
of the eclipse theory of the earthy bodies on the ground that the doxographers knew nothing 
of such an explanation is hardly consistent with his acceptance of the equally unattested 
meteorite view. 

83. Anaxagoras held that the Aegospotami meteorite mentioned below fell from the sun 
(Pliny, NH 2.149- DK. 59.A.ll; Diog. Laert. 2.10- DK. 59.A.1; Lydus, de ost. 7) and no 
doubt supposed that this body would be the source of all such objects. 

84. See note 80. 
85. See note 80. 
86. The date emerges from Marmor Parium 57 (DK. 59.A.ll); see also Pliny, NH2.149. 
87. In addition to the passages cited at note 83 above, see also Plutarch, Lysander 12 

(DK. 59.A.12); Philostratus Apollonios 1.2 (DK. 59.A.6) and Ammianus Marcellinus 
22.8.5 and 22.16.22. (DK. 59.A.l0). 

88. Aetius 3.3.6 (DK. 2l.A.44). 
89. See Appendix 1. 
90, See note 80. 
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neighbourhood of the earth, Anaxagoras' special bodies could not catch fire 
to the extent of the luminaries which circled in the aither further away, 
and were either less fiery than his barely red hot moon or probably not 
fiery at all.91 Carried through the same celestial regions as the fiery visible 
luminaries,92 the invisible stones of Diogenes cannot but have been kindled 
like them. They remained uqmvst<; not because they were unlit, but because 
they were so much smaller than the luminaries. According to the contem
porary estimate of Anaxagoras, the sun was somewhat bigger than the 
Peloponnese;93 Pliny the elder94 reports, and his source may have exagger
ated, that the Aegospotami meteorite was but large enough to fill a wagon. 
If Anaximenes invoked his earthy bodies in order to explain meteorites, he, 
like Diogenes with his stones, will have had to regard them as incandescent. 
The evidence, however, makes it plain that he did not. Aetius plainly 
contrasts the earthy bodies with rmpiVTJV 'tijv cpucnv, while in Hippolytus too 
there is a definite contrast between the ysffi8st<; cpucrst<; and the earth-derived, 
celestial fire constituting tKJ.Hi<; whose description immediately precedes 
mention of them.9s 

We have now found good reason for rejecting both of the functions sug
gested for separate earthy bodies within Anaximenes' system. Is there any 
other role that he could have assigned to such entities? The only possibility 
that I can think of is that it might have occurred to him to explain sunspots 
by the transit across the sun of small, unlit earthy bodies. Sunspots are quite 
often observable to the naked eye96 and they can also be viewed by means 
of simple apparatus like a bowl of oil or pitch.97 There is no reason why 
they should not have been witnessed by presocratic thinkers. However, 
to this notion too, there are objections. First and less serious, as Sarton 
pointed out,98 there is no obvious reference to a sunspot in any classical 
thinker.99 Second, it would be far more natural for a thinker without pre
conceived notions, like Anaximenes and his fellow presocratics, to interpret 
a sunspot as the mark on the sun it appears to be, rather than to explain it 
by the transit of some other body. The reason for the popularity of the transit 

91. See appendix 2. It may partly have been because his special bodies were cold that it 
did not occur to Anaxagoras to invoke them, or fragments of them, to account for meteor
ites rather than fragments of the sun. 

92. On the luminaries of Diogenes see Aetius 2.13.5 (D. 341); (DK. 64.A.12); 2.20.10 
(D. 349); DK. 64A13; 2.25.10 (D. 356; DK. 64.A.14). 

93. Diog. Laert. 2.8 (DK. 59.A.l); Hippolytus, Ref 1.8.8. 
94. Pliny, NH 2. 149. 
95. See Hippolytus, Ref 1.7.5. 
96. For example at sunset, through a mist, or reflected in a still pond. 
97. This device is recorded by Seneca (NQ. 1.12): 'the thick liquid is not easily disturbed 

and so retains the reflected image.' 
98. G. Sarton, 'Early Observations of Sunspots', Isis 37 (1947) p. 69 note 1. 
99. For a suggestion that a sunspot was observed by Anaxagoras see my 'Did Anaxa

goras Observe a Sunspot in 467 B.C.', Isis (forthcoming, Spring 1968). 
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theory in the middle ages and right up until the time when the true nature of 
sunspots was settled by the telescope of Galilee (1611 A.D.) was the blinker
ing effect of the Aristotelian notion that the sun is quintessential and perfect, 
and therefore unsusceptible to blemishes. 

At this stage we may, I believe, conclude with confidence that there is no 
plausible function to assign to separate, earthy bodies in Anaximenes. This 
being so, it may seem that we are without more ado thrown back on the 
view of Zeller that Aetius 2.13.10 and Hippolytus, Ref 1.7.5. do not refer to 
such bodies at all, but, as the Greek most naturally suggests,lOO describe 
earthy cores which the fire of certain of the Anaximenean celestial bodies 
surrounded. An alternative however still remains. 

Kirk,lOl who believes that Aetius and Hippolytus had separate bodies in 
mind, argues that their ascription to Anaximenes is a mistake. These bodies, 
he suggests, are projected backwards from the system of Diogenes which 
bore so much resemblance to that of his predecessor. To this view there are 
two destructive objections. First, Diogenes' special bodies are stones, those 
of Anaximenes are said to be earthy. Second, as we have just seen, Diogenes' 
stones were incandescent while the earthy bodies of Anaximenes were not. 
In view of these fundamental differences between them, it is hardly possible 
to argue that the latter bodies are backward projections of the former. With 
a slightly greater show of plausibility, Kirk might have suggested that it is 
the special bodies of Anaxagoras (whose doctrines, as we saw, Theophrastus 
connected with those of Anaximenesl02) which were retrojected. Anaxagoras' 
bodies at least were not fiery. Here again, however, there are two crucial 
differences which militate against the hypothesis. Like all, or perhaps all but 
one, of his other celestial bodies, the dark bodies of Anaxagoras were 
described as 'stony' .103 Again, while Anaxagoras' bodies circle beneath the 
moon,l04 those of Anaximenes, if Aetius and Hippolytus refer to separate 
entities, orbit in the region of the regular luminaries. 

100. See note 26. 
101. Kirk, KR pp. 155-6. 
102. See note 22. 
103. According to Hippolytus (Ref 1.8.6) Anaxagoras held that the sun, moon and all 

of the Cicrtpu were A.i6oui; eJlm)poui;. The 'stony' composition of the sun is confirmed by the 
weighty authority of Xenophon (Mem. 4.7.7 at DK. 59.A.73) and Plato (Apol. 26d at DK. 
59.A.35) and reported elsewhere in the Theophrastean tradition (Aetius 2.20.6 - D. 349; 
DK. 59.A.72). Hippolytus' assertion about the heavenly bodies in general is supported by 
Plutarch (Lys. 12) and Aetius 2.13.3. (D . 341; DK. 59.A.71) who wrote of them as stones 
and rocks respectively. In the case of the moon, the situation is more complicated; whereas 
Hippolytus states that it was a 'stone', Plato (Apol. 26d) declares roundly that Anaxagoras 
regarded it as basically rocky like the sun, but explained the dark features as an uneven 
'earthy' layer. Aetius, who at 2.25.9 (D.356; DK. 59.A.77) vaguely refers to the moon as 
crn:pf;roJlU .Suinupov elsewhere (2.30.2- D. 361; DK. 59.A.77) supports this interpretation. 
He reports that Anaxagoras explained the lunar features as 6.vroJ.1uA.6tT]tU tou cruyKpiJla
TO!; .Sta To \jluxpoJltrf:!; uJla Kai yEiii.SE!;. 

104. See appendices 1 and 2. 
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Kirk's backward projection hypothesis dismissed, there is no alternative 
left but to follow Zeller in understanding the earthy bodies, or natures, 
ascribed by Aetius and Hippolytus to Anaximenes, to be the interiors of 
composite luminaries. The acrrtp~:c;, the floating sun, moon and planets 
consisted of a mineral core surrounded by a coating of fire and never directly 
visible to us. Since these luminaries were flat and thin, we must suppose that 
the earthy portion of each was a wafer-like disc (there is no reason to doubt 
that Anaximenes regarded the planets as circular like the sun and moon) 
and that this disc was covered on either side by a thin coating or veneer of 
fire. In further confirmation of this interpretation, important empirical and 
theoretical considerations relevant to Anaximenes can be adduced and also 
a simile whose import has puzzled the commentators. 

To begin with a purely empirical consideration, the features of the moon 
and its phases would surely have deterred Anaximenes from regarding that 
body as made of fire and nothing else,lOS The former could conveniently 
and plausibly be explained as areas of the moon where the lunar fire overlaid 
a dark exterior less thickly than elsewhere; the latter by the fiery coating's 
alternate advance and retreat over it. Anaximenes could hardly have main
tained that the visible portion at any particular phase was all of the moon that 
existed,106 and that that body was alternately assembled and dissipated. 
Such a view would not only be grotesque, but also incompatible with the 
frequent and conspicuous phenomenon of 'earthlight', the old moon in the 
new moon 's arms,107 

A further point tells not merely in favour of a composite moon, but all but 
compels us to accept that all of Anaximenes' floating, heavenly bodies 
contained a solid, earthy and therefore heavy portion. Anaximenes could 
scarcely have failed to notice that pure fire does not float on or remain 
suspended in the air, but tends upwards.108 If, as is commonly supposed, he 
maintained that his flat, floating heavenly bodies were nothing but flakes of 
fire, how could he have accounted for the fact that instead of drifting further 
and further upwards and away from the earth, they always orbit within the 
same limits (that is, in the case of the sun, the summer and winter sol
stices) and in the same order with respect to each other? Kirk,109 who 

105. On Theodoretus 4.23 see above . 
106. I do not think that the fact that Hippolytus, Ref 1.14.3 (DK. 2l.A.33) attributes 

c'ircEipou~ crEI.:f]va~ to Xenophanes, that is, presumably, a new one each day, implies that he 
maintained just this. Aetius 2.13.14 (D. 343; DK. 21.A.38), where it is stated of the heavenly 
bodies excluding the sun cr~EVVUI!EVou~ oe Ka9' eKacrtT]V iJ11epav ava~rorcupEiv vuKtrop 
Ka9arcEp toil~ c'iv9paKa~, suggests that it is only their incandescence which is renewed; 
although its glow comes and goes, the ember persists. 

107. The first recorded theory of earthlight is that of Anaxagoras (on which see note 44); 
it is impossible to believe that earlier thinkers never observed this phenomenon. 

108. Note the words EK tou rcupo~ I!EtEropt~OI!EVOU at Hippolytus, Ref 1.7.5. quoted 
below. 

109. Kirk, KR p. 155. 
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sees the difficulty clearly enough and yet accepts that Anaximenes' sun, 
moon and planets are entirely fiery, is reduced to supposing that Anaximenes 
was not conscious of it. This is far from satisfactory. If we can accept that the 
bodies in question contained a dense, earthy disc, then the problem vanishes. 
The weight of this disc in each body compensates for the upward drag of its 
fiery coating and enables it, like the earth,llO to float on the air. The level 
at which its orbit is finally stabilised will depend jointly on the size and 
resistance of the solid exterior and the amount and intensity of the fire 
without. Although the moon's solid disc is comparable in size to that of the 
sun, it circles closer to the earth, because as we have seen above, it possesses 
less fire. Since the doxographers would probably have noted acceptance by 
Anaximenes of the strange notion of his immediate predecessor and country
man, Anaximander, that the planets were closer to the earth than the 
moon,lll it is most likely that the highest of the floating bodies were the 
planets. If this is correct, then whatever the comparative size of their earthy 
discs, their fiery exteriors will have been relatively intense. 

A final indication in favour of composite sun, moon and planets in 
Anaximenes may be the enigmatic comparison of them at Aetius 2.13.4 to 
paintings (sroypaql1'li.Hl'ta). U. Holscher,112 who accepts that in Anaximenes' 
system the fixed stars were attached to a solid heaven, and Burnet113 who 
does not, both believe that it is these bodies which are the subject of compari
son. They are compared to pictures because of their pictorial arrangement 
in the constellations. Burnet's version of this interpretation obviously 
collapses if, as I have tried to show earlier, the star-studded heaven cannot 
be denied to Anaximenes. Pseudo-Plutarch carefully and deliberately 
contrasts the fixed stars attached to it with the bodies which resemble paint
ings. As for HOlscher's version, it is not even consistent; to repeat, it is not 
the fixed stars but the leaflike, floating sun, moon and planets which are 
likened to pictures. 

At least this much was realised by the ancient commentator, Achilles of 
Byzantium,114 who concluded rightly enough that the simile can therefore 
have nothing to do with the arrangement of the heavenly bodies, but is 

110. See note 9. 
111. Although admittedly no definite statement is made in the doxography to the effect 

that the somewhat later Parmenides accepted Anaximander'~ view of the position of the 
planets (see note 86), a reference to them may be concealed in Aetius' (2.7.1) vague allusion 
to a fiery region in the immediate vicinity of earth. The fact that the list in the Pseudo
Plutarchean version (Epit. 2.15) of Aetius (2.15.6) (D. 345) of thinkers who located the 
planets closest to the earth includes only Anaximander, Metrodorus of Chios and Crates, 
of course proves nothing. As we have seen, the Pseudo-Plutarchean (Epit . 2.28 = Aetius 
2.28.1) Jist of thinkers who held that the moon shines with its own light is defective. 

112. U. Holscher, 'Anaximander und die Anfange der Philosophie', Hermes 81(1953) 
pp. 413-4. 

113. Burnet, EGP p. 77 note 4. 
114. Achilles, !sag. 133c. 
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meant to throw light on their structure. Achilles suggests that the comparison 
to paintings, like that to leaves, is meant to point up the lack of depth of the 
bodies concerned. In his own words nvsc;115 of: ns-ralcatc; f:otK€vat f:K 
nupoc;116 ~aeoc; ouK exov-rac; &Ale' &crnsp ypacpac; dvm. This could be 
right, but there are reasons for doubt; first, ought Anaximenes to have felt 
it necessary to illustrate twice the thinness of his floating celestial bodies? 
Second and more cogent, a painting, especially in Anaximenean times, 
would not have been a particularly effective illustration of a flat, ~hin 

object, for not all paintings, for example vase paintings, were flat and thin. 
I suggest that the simile should be understood as an attempt by Anaxime

nes to draw attention to what was the most original and striking feature of 
his non-fixed luminaries, their bipartite construction. Looked at from a 
structural rather than an aesthetic point of view, a painting is a composite 
object consisting of paint spread more or less thinly over some kind of sur
face. The heavenly bodies are likened by Anaximenes to paintings because 
they too consist of some substance (fire) spread over a surface. It is true, of 
course, that according to Aetius the earthy interior of a luminary is sur
rounded by its fiery exterior - that is, since the earthy part is a disc, coated 
both sides - whereas pictures, on the other hand, are normally painted on 
only one side.117 It would be wrong, however, to expect perfect corres
pondence between every detail of the subject and object of comparison. Else
where in Anaximenes it is inevitably not achieved. For example, the leaves 
to which the sun, moon and planets are also compared are thin, flat, and 
possibly drifting and golden, but they are not circular. In any case, it might 
be argued that the objection stems partly from a tendentious way of putting 
things. May we not say that both sides of the floating luminaries resemble 
paintings rather than that the luminaries are not quite like paintings after all 
because both sides are coated ?liS 

D 

So far we have dealt with the structure of Anaximenes' heavenly bodies. We 
may now proceed to consider his views as to their formation. Basic to dis
cussion are the two following passages: 

115. See note 3. 
116. Achilles either forgot about or misunderstood the reference to the earthy interiors. 

The latter would be no surprise in view of his total misapprehension (!sag. 138C- D. 348) 
of the structure of Anaximander's sun; this despite the comparative clarity of the descrip
tion in the Pseudo-Plutarchean (Epit. 2.20) version of Aetius (2.20.1). 

117. It is surprising that Heath (Aristarchus, p. 44) who toys with the idea that Anaxi
menes' floating bodies had one dark, earthy side and one bright, fiery side and that eclipses 
result from their overturning, did not anticipate such a view of the painting simile in a 
version that avoids the objection. 

118. Before proceeding to section D, appendices 1, 2 and 3, which are relevant to sec
tion C, should be read. 
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Pseudo-Plutarch, Stromateis 3 (D.79-80; DK. 13 A 6) : 
, AYa/;tJlEYT]Y 88 <pacrt TijY TOOY OA(J)Y apxi]Y TOY aapa dm;i:y ... y~:vvacr8ai TE 
1tUYTU KUTU 'ttYU 1tUKYfficrtY 'tOU'tOU Kai n:aAtv apairocrtY. TijY YE JliJY KtYT]O"tv 
61; a{ffiyo~ tl1tUPXEtY. n:tAOUJlEYOU 8f: TOU aepo~ n:piDTT]Y YEYEYfjcr8at Aeyst 
TijY yfjY n:A.aTstaY JlUAa· 8to Kai KaTa A6yoy aini]Y 6n:oxsi:cr8m T<!l &ept· Kai 
TOY ilAtoY KUl TijY crEATJYT]Y KUl TU Aotn:a i'icrTpa TijY apxijy Tfj~ 
YEYEO"E(J)~ EXEtv EK yfj~· an:o<paiYE'tat youy TOY ilAtoY yfjY, 8ui 8f: TijY 
6/;~:i:ay KtYT]crtY Kai JlUA' iKaYm~ 8cpJlOTUTT]Y tKiYT]crtYtll9 A.a~EtY. 

Hippolytus, Ref 1.7. (DK. 13 A 7): 

1. 'Aya/;tJlEYT]~ ... atpa i'in:EtpOY Eq>T] TijV apxi]v stvat. 
4. TijY 8f: yfjY n:AUTEtUY dYat 6n:' atpo~ OXOUJlEYT]V, OJlOl(J)~ 8f: Kai flA.tov 

Kai crEATJYT]V Kai Ta i'iA.A.a i'icrTpa n:avTa n:uptva oVTa 6n:ox~:i:cr8at T<!l 
atpt n:Mw~. 

5. ysyovavat 8f: TU i'icrTpa sK yfj~ 8ta TO TijY tKJ.16.8a BK TUUTT]~ &vicrmcr8at, 
ft~ &patoUJlEVT]~ TO n:up yiYscr8m, EK 8f: wu n:upo~ JlETEropt~OJlevou Toil~ 
acrTtpa~ cruvicrTacr8at, dvat Of: Kai ysm8Et~ q>UO"Et~ BY T<!l T01t<p TOOV 
acrTaproy O"UJl1tEptq>EpOJlEYU~ EKEl vot~. 

Since neither Pseudo-Plutarch nor Hippolytus make mention of Anaxi
menes' solid heaven studded with the fixed stars, both of these passages can 
describe the formation of the sun, moon and planets only. At first, I shall 
necessarily confine my discussion to them. Only when Anaximenes' probable 
view of their origin has emerged, will it be possible to attempt to decide how 
he accounted for the appearance of the rest of the celestial furniture. 

Hippolytus, it is clear, is concerned primarily with the origin of the fiery 
vart of the sun, moon and planets. Moisture rises from earth and rarifies to 
fire. From a mass of fire so formed, the fire of the luminaries is derived. 
How the division into separate portions took place, Hippolytus does not 
explain, but the immediate mention at this point of the earthy bodies which 
they surround suggests that these earthy cores have something to do with it. 
Their precise role, I believe, is revealed by Pseudo-Plutarch. 

The first part of his account is concerned with the origin of the earthy part 
of the luminaries, a topic which is another of Hippolytus' omissions. The 
source of the earthy discs, as of the celestial fire, is the earth. Pseudo-Plutarch 
then proceeds to explain how the sun, a typical luminary of the type with 
which his report is concerned, gets its fire. As it stands, the MS text is 
meaningless, but all becomes clear either if we adopt the restoration of 
Diels120 or, still better, if we can suppose that the second KtVT]crtY has been 
substituted by an incompetent copyist influenced by the first for the unusual 

119. I have printed the reading of the majority of MSS. One MS, the late D, has 9EpJ.16t
TJTa instead of 9EP110tUtTJV; ta is crossed out and tO!; written above it. Zeller accepted 9Ep
llOtTJtU and deleted the second KiVTJcrtV. Diels conjectured Kat 1.1ciA.' iKaVc'iii; 9EP11TtV tau
TTJV KUUcrtV A.aj3EiV. 

120. See note 119. 
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Koviacnv.121 By virtue of its rapid motion the earthy body which is to con
stitute the interior of the sun sweeps up a 'wash' of fire from the single, 
original mass of celestial fire whose genesis Pseudo-Plutarch, but fortunately 
not Hippolytus, omitted to describe. In exactly the same way, other earthy 
discs swept up the fiery integuments of the moon and planets. 

Although the accounts of Pseudo-Plutarch and Hippolytus compensate 
for some of each other's deficiences, two obvious questions remain un
answered. First, what is responsible for the swift motion of the earthy bodies 
which enables them to collect their coating of fire and which they maintain 
in the course of their diurnal rotation? Second, precisely how were these 
bodies separated from the earth from which, according to Pseudo-Plutarch, 
they originate? The answer to the first question, I think, must be that the 
earthy bodies are carried along by virtue of the ui8to<; KiVTJcrt<;, the eternal 
movement, which, according to the doxography,122 was inherent in 
Anaximenes' arche, the air, in its original, undifferentiated state. Either, as I 
have argued elsewhere,123 the air in this primal state was a finite, spherical 
mass and the eternal motion was a rotation retained by certain of the 
products of cosmogony, or, if the air was l'im:tpo<;l24 in the sense of unlimi
tedly spatially extended, the motion in that area of it where cosmogony 
occurred became rotatory and the rotation was subsequently imparted to 
certain of the world bodies. 

It remains to account for the separation from the earth of the earthy bodies 
within the sun, moon and planets. According to the passage from Pseudo
Plutarch just quoted, the first cosmogonic event was the formation of the 
earth, the central body in the Anaximenean as in other presocratic worlds. 
The earth was the product of intense condensation within the original mass 
of air. This process is most logically understood as a consequence of the 
rotatory motion,l25 mentioned immediately above, which either was 
identical with, or emerged from the eternal motion inherent in the air. I 
suggest that in Anaximenes' view the initial, earth-forming process took 
place in such a way that, as the central mass of densifying air was forced into 

121. Even if my conjecture is correct, we should perhaps be cautious in detecting another 
of Anaximenes' vivid illustrations, for the earliest appearance of the word (it is almost 
certainly to be read at Theophrastus, HP 4.10, although at CP 4.16.1 Theophrastus uses 
the form KoviaJ.la) is late. 

122. See Theophrastus at Simplicus, Phys. 24.31 (DK. 13.A.5); Pseudo-Plutarch in the 
passage cited in the text above; and Hippolytus, Ref 1.7.2. 

123. ''to linetpov, linetpoc; ai)p and 'tO neptexov', Acta Classica 9(1966) pp. 27-48. 
124. See Theophrastus at Simplicius, Phys. 24.27; Pseudo-Plutarch, Strom. 3; Hippo

lytus, Ref 1.7.1.; also Cicero, Acad. 2.118 (DK. 13.A.9) and de Nat. Deorum 1.26 (where 
Cicero's description of Anaximenes' air as immensum as well as infinitum suggests that he 
did not regard it as spatially infinite). 

125. On this disputed point see especially W.A. Heidel, 'The oivn in Anaximenes and 
Anaximander'. C.P. 1(1906) pp. 279-282 where the significance of Hippolytus 1.7.6 and 
Aristotle, de Caelo 286a9f are rightly emphasised. 
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the giant disc or lid126 which is the earth, earthy slices and slivers were split 
or cracked off it. These bodies were carried away from the earth by centri
fugal force and eventually, according to their various sizes and resistance, 
fell into fixed orbits in which they were, are, and will continue to be, carried 
along by the universal rotatory motion, a motion which only the earth, by 
virtue of its mass, is able to resist. The appearance of the celestial fire now 
follows and, according to how much of it they capture, so the levels of orbit 
of the earthy bodies are adjusted. 

As already explained, the descriptions of Pseudo-Plutarch and Hippolytus 
assist us only with respect to the formation of the floating, celestial bodies of 
Anaximenes. They tell us nothing about the genesis of the fixed stars, nor of 
the icelike heaven to which they were attached. In both cases we are forced 
to resort to conjectures that conform with known features of Anaximenes' 
system. 

An acceptable account of the formation of the fixed stars themselves is 
relatively easy to supply. Isolated remnants of the original mass of celestial 
fire, which had evaded capture and retention by the solar, lunar and planetary 
nuclei, were carried higher and higher by their natural upward tendency and 
by the centrifugal force generated by the cosmic rotation. Eventually they 
were impacted upon the solid heaven. Each of these portions of impacted 
fire is a fixed star. 

To explain the formation of the heaven is rather more difficult. Tannery127 
suggested that it appeared simultaneously with the earth due to the cos
mogonic rotatory motion. As the air at the centre of the cosmos was packed 
together and turned to earth, the surrounding rarer and lighter air was 
squeezed out to the periphery of the All which in Tannery's view was 
spatially limited and spherical. There it was brought to a stop whose 
suddenness and violence caused rapid and instant condensation. Around the 
entire universe a solid shell was eventually formed. If Tannery is correct, as I 
believe that he is,128 in supposing that Anaximenes' original domain of air 
and thus the All was spatially limited, then his conjecture is not quite beyond 
the realm of possibility. Little more than that, however, can be said for it. 

Even less convincing than Tannery's 'physical' view of the heaven is the 
more recent physiological interpretation of Guthrie.129 In his view the ice
like heaven of Anaximenes is not solid at all, but a viscous membrane 

126. See Aristotle, de Caelo 294b 15f. 
127. Tannery, Pour Ia Science, p. 100. 
128. See above and note 136. 
129. W.K.C. Guthrie, 'Anaximenes and 1:6 KpucnaA.A.oatoe~', CQ 50 (1956)pp. 40-44; 

see also HGP vol i, p. 137. His view is in accord with that of H. Baldry 'Embryological 
Analogies in Presocratic Cosmogony', CQ 26(1932) pp. 27-34) who vigorously argued in 
support of a physiological orientation of Milesian thought. However, cmoppi]yvucr9at, 
a1toKpivacr9at and yovt!!6V are by no means confined to biological contexts (for the second 
word, see for example Anaxagoras, DK. 59.B.2; for the third, Aristotle, Meteor. 373a31; 
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spattered with stellar callusesl30 that surrounds a world regarded by Anaxi
menes as a living, breathing creature. As Longrigg saw,Bl apart from its 
involving philological difficulties,132 this notion is refuted by the fact that 
Aetius, who writes of Anaximenes' heaven as the 'ice-like', applies exactly 
the same term to the starry heaven of Empedocles,l33 and does this in the 
very sentence where he explains that the Empedoclean heaven was formed by 
purely physical processes.l34 It seems unlikely that he would have applied 
exactly the same adjective to two structures entirely different, one being 
mineral, the other organic. We have no alternative but to accept that, like 
the Empedoclean, the Anaximenean heaven was mineral. 

Perhaps the process actually invoked by Anaximenes to account for the 
heaven's formation was something like that envisaged by Longrigg135 for 
the heaven of Empedocles. This was composed, he suggests, of a residue of 
crystalline solids (being formed by fire it could hardly have been, as Burnet 
supposed,136 actual ice) left behind when the more volatile elements within 
a mass of vapour (ai)p in its original sensel37) exuded by the earth had been 

Theophrastus, de lgne 44; de Mundo 344a27); again the comparisons associated with Ana
ximenes and Anaximander (wheels and bellows- Aetius 2.20.I : A.i9C(l Kt6vt- Aetius 3 .I 0.2-
D. 376; DK. I2.A.25) are technologically rather than physiologically orientated with the 
exceptions of the dogfish analogy (Plutarch, Symp. 730C - DK. I2.A.30) which is in a 
biological context and probably Plutarchean (based on a recollection of Aristotle, Hist. 
Animal. 565bltf.- so Kirk, KR p. I42, note I) and not Anaximandrian anyway, and the 
cpA.oio~ comparison at Pseudo-Plutarch, Strom. 2 (DK. I2.A.10). Here almost certainly it is 
not a membrane but bark which is the object of comparison, so that the illustration is not 
embryological even if it is biological; see Lloyd, Polarity and Analogy, pp. 309-3I2. The 
only ancient hint of even a biological influence on the Milesians is Aristotle's view of 
Thales' reasons for regarding the arche as water (Metaph. 983620-27). J.B. McDiarmid 
('Theophrastus on the Presocratic Causes', HSCP 6I(I953) pp. 9I-3) persuasively argues 
that in default of evidence on Thales, Aristotle ascribed to him the reasoning of the physi
cian Rippon. 

130. ijA.oi;;first appears in this kind of sense in Theophrastus; see HP 4.I4.3 where it is 
used of growth on an olive tree, and also de lgne 37. 

131. Longrigg, 'Kpucrta.A.A.oEtllfi'li;;', p. 249. 
I32. At a late period to Kpucrta.A.A.oEtlli:~ was applied to the moist, transparent lens of the 

eye (see Celsus, de usupartium IO.I and I0.4 and Galen, Med. 7.7.13); if Aetius had wished 
to convey the fact that Anaximenes' heaven was membranaceous, he would surely not have 
used a highly specialised opthalmological term but some conventional word for membrane 
(for example, UJlTJV) which could have been qualified in order to stress transparency. 

133. Aetius 2.Il.2 (D. 339; DK. 3l.A.5I): 'EJl7tEI>6KAT]i;; crtEpEJlVlOV El:va.t t6v oupa.vov 
€~ ui:pOi;; O"UJl1tO.")'EVtOi;; tl1t6 1tUPOi;; KpUO"tO.AAOEtll&i;; . Compare Achilles, !sag. I28C (D. 
339; DK. 3l.A.5I). 

134. See note I45. 
135. Longrigg, 'KpUcrta.A.A.oEtll&i;;', pp .. 250-251. 
136. Burnet, EGP p. 237. 
137. Note ui:poi;; in the passage cited at note 133 above. Longrigg appears to think that 

the adulterated ui}p concerned is one of the four Empedoclean elements. In this detail he is 
surely mistaken. Empedocles called his elemental air a.tei}p (see, for example, BI09; Burnet 
rightly notes- EGP p. 2I9- that ui:poi;;- even the form is wrong- at BIOO line 13 is a slip 
of Aristotle'sfora.tei:poi;;; also- EGP p. 228 note 2- that at B I7 line I8,a.tei:po~ of Plutarch 
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driven off by the celestial fire. This process would be exactly analogous to the 
natural formation of salt when the sun drives the moisture off seawater. I 
see no reason why Anaximenes too could not have supposed that the vapour 
(tKJla~l38) which arose from the earth,l39 and whose rarefaction was respon
sible for the appearance of the celestial fire, contained an admixture of 
crystalline particles, just as the sea contains salt. When the vapour rarefied, 
these particles were isolated and flung in all directions by centrifugal force. 
Being very tiny, unlike the earthy nuclei of the floating luminaries, they were 
hurled a much greater distance before they were able to resist the centrifugal 
impulse. In aggregate they formed a light and translucent shell about the 
cosmos which, like the sun, moon and planets, continued to be carried from 
east to west by the cosmic rotatory movement. Upon this shell, as has been 
explained, the fire of the fixed stars became impacted. 

It will no doubt be protested that Anaximenes, who regarded everything 
as air in a particular state of density,140 and who appears to have emphasised 
some kind of association between density and solidity and coldness on the 
one hand, and between rarity and hotness on the other, 141 could not have held 
that anything solid persisted in the region of celestial fire. This objection, 
which would apply not only to the crystalline heaven but also to the earthy 
cores of the floating celestial bodies, would rest, I believe, on a misconcep
tion. It is quite true that if one applies heat to fresh water, then eventually, 
if the heat is intense enough, that water volatilises, that is, rarefies. In this 
case, certainly, heat and tenuity go together. If, however, one boils a bowl of 
salt water, there remains, after the liquid has been driven off, an unvol
atilised solid residue. Again, if one applies fire to solids, for example rock, 
no rarefaction at all takes place. Anaximenes obviously knew this, and there
fore he cannot have maintained that if a substance is exposed to heat, 
rarefaction of all that substance inevitably occurs. What he can have sup
posed and no doubt did, is that whereas in some states of density, for 
example in its water allotrope, air will be rarefied when heat is applied to it, 
there are certain intense states of condensation from which rarefaction can 
no longer proceed. The solids left behind by the evaporation of sea-water 

Q. adul ab ami co 63d is to be preferred to the iltpoc;- here the form is right- of Sext. Emp., 
adv. math. 9.10 and Simplicius, Phys. 158.17). At B 38 line 3 cilip is used of water vapour. 
Aetius carefully follows Empedocles' usage. At 2.6.3 (D. 334; DK. 31.A.49). reporting 
Empedocles' cosmogony, he states that aither was first separated out of a perfect mixture, 
then fire, then earth; from earth sprang water, and from the water was breathed aftp 
water vapour, identical with the aftp of Aetius 2.11.2. 

138. Not O:ftp, which Anaximenes uses of his arche which is in a neutral state exhibiting 
no powers; Hippolytus, Ref 1.7.2. 

139. See Hippolytus, Ref 1.7.5. quoted above. 
140. Theophrastus at Simplicius, Phys. 24.26ff.; Hippolytus, Ref. 1.7.1-3. 
141. See Plutarch, de Prim. Frig. 947f. (DK. 13.B.1): 'tO ... crucr'tEI..A.OJ.IEVOV ... Kui 

1tUKVOIJ)lEVOV 'ljiUXPOV, . .. 'tO o' aputov Kill 'tO xuA.upov . .. 8EpJ.IOV; also Hippolytus, Ref 
1.7.3., especially the final sentence. 
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with which they were mixed, the similar solids that constitute the heaven 
and the earthy cores of the sun, moon and planets, are all examples of such 
irreversibly densified allotropes. 

E 

Two additional points deserve attention. I have, I think, implied agreement 
with Tanneryl42 and Heathl43 that Anaximenes regarded his star-studded 
heaven as a sphere. Others, Freemanl44 and Lloydl45 for example, have held 
that it was a hemispherical dome. My reason for rejecting this view is 
that at Miletus, which lies roughly 37 degrees north, the celestial equator 
and the planes of diurnal rotation of all the heavenly bodies are inclined 
to the plane of the horizon by an angle of 53 degrees.l45 To an observer at 
Miletus or anywhere near it, it would immediately be evident that the appa
rent movements of the fixed stars could not be explained on the supposition 
that they were attached to a rotating hemispherical dome. Such an account 
would fit the facts of observation only at the terrestial poles where the 
celestial pole corresponds to the zenith and the planes of the horizon and the 
celestial equator coincide. 

The final topic is Hippolytus' statementl47 that according to Anaximenes 
the heavenly bodies passed not beneath the earth but around it; the sun set 
when it passed behind high regions in the north. Since Hippolytus' summary 
deals only with Anaximenes' floating heavenly bodies, this report, as it 
stands, is relevant only to them. However, the diurnal paths of the fixed stars 
are parallel to those of the rest of the luminaries, and therefore whatever 
Anaximenes said of the latter must have applied to the former too. The 
question is, how could Anaximenes have held such a view which is in appa
rent conflict with the facts of observation? At Miletus, the sun, moon and 
planets and the majority of the fixed stars appeal to pass beneath the earth. 

Except for the atomists, all Greek thinkers were more or less convinced 
that the universe, the KOO"J.lO~, was arranged in an orderly and harmonious 
fashion. On this principle it would be natural to expect the paths of the 
heavenly bodies to be symmetrically disposed with respect to the celestial 
equator. If the early Ionian thinkers made the obvious assumption that the 
surface of the flat earth at the centre of the universe coincided with the plane 
of the celestial equator, the facts of observation would be in blatant con-

142. Tannery, Pour fa Science, p. 154. 
143. Heath, Aristarchus, p. 42. 
144. Freeman, Companion, p. 72. 
145. Lloyd, Polarity and Analogy, p. 319. 
146. It is, of course, this obliquity, not that of the as yet unknown ecliptic, that Anaxi

mander had in mind when he described the orbits of sun and moon as A.o1;6v (Aetius2.25.1; 
DK. 12.A.22). 

147. Hippolytus, Ref 1.7.6. 
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tradiction with preconceptions based on theory. The planes in which the 
luminaries circle each day lay at an untidy angle of some 50 degrees to the 
plane of the horizon identified with the terrestial surface. There were two 
ways of coping with this anomaly. 

Anaxagoras suggested that for certain reasons the once perfect symmetry 
of the cosmos had been disturbed. The heavenly bodies, he held, had once 
circled in paths parallel to the celestial equator and the celestial pole had 
coincided with the zenith. Later, in order to provide a more favourable 
climate for living things, Nous had given the celestial movements their 
presently observed obliquity,148 The alternative was to assert that in fact the 
heavenly bodies did orbit daily in paths parallel to the equatorial plane which 
intersected one of the diameters of an earth tilted upwards in the north. 
The earth's obliquity to the celestial equator would con:espond exactly to the 
observed obliquity of the paths of the luminaries to the plane of the horizon. 
This, I suggest, was exactly the view of Anaximenes. 

Others have explained Hippolytus, Ref 1.7.6 quite differently. In their 
opinion, Anaximenes did not believe that the earth was tilted, but held that 
there were high mountains far away in the north behind which the heavenly 
bodies passed when they set. In support of this interpretation, Kirkl49 
draws attention to a passage in Aristotle! SO according to which many of the 
older 'meteorologists' were of the view that the sun is carried not below, but 
around the earth, and vanishes at night because of the height of the earth 
in the North~ These remarks are made in the context of an attempt by 
Aristotle to show that the greatest rivers flow from the greatest mountains 
which are in the north. It is clear, Kirk insists, that Aristotle must be referring 
to a view according to which the luminaries vanish not behind a slanted earth 
but behind high mountain ranges, and equally clear that this view is to be 
connected with Anaximenes. 

Even if this interpretation of Hippolytus, Ref 1.7.6. could be squared 
with the facts of observation, which it cannot,l51 it would be unacceptable 
for another reason. Aristotle refers to more than one thinker as holding the 
view that the heavenly bodies pass behind elevated regions to the north, and 
yet on Kirk's view that these elevations are high mountains, there is nobody 
besides Anaximenes to whom we could attribute it. On the other hand we do 
know of two thinkers, Leucippusl52 and Democritusl53, who indisputably 
held that the earth was tilted towards the north. The logical supposition is 
that, after all, Aristotle alludes to the slanted earth theory and that the 

148. Diogenes Laertius 2.9 (DK. 59.A.1); Aetius 2.8 .1. (D. 337; DK. 59.A.67). According 
to Aetius, Diogenes shared Anaxagoras' view. 

149. Kirk, KR pp. 156-7. 
150. Aristotle, Meteor. 354a28ff .. 
151. For emphasis of this point, see Heath, Aristarchus, p. 41 citing Schau bach. 
152. Aetius 3.12.1 (D. 377; DK. 67A.27). 
153. Aetius 3.12.2 (D. 377; DK. 68.A.96). 
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thinkers he has in mind are Anaximenes and the two atomists who therefore 
held that the world's greatest rivers flow down from the north of their 
tilted earth. 

Kirk's further objection to terrestial obliquity in Anaximenes that a 
tilted earth would not float on the air but slip downwards, is also unconvin
cing. The atomists, whose slanted earth rested on air, explained that the air 
below its southern regions was rarer and therefore gave less support than 
that air below the upward tilted North.l54 They no doubt inherited a similar 
view of Anaximenes. 

154. References at notes 152 and 153 above. 
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APPENDICES 

I. Anaxagoras' Theory of Lunar Eclipses 

Both Aetiusl and Hippolytus2 credit Anaxagoras with knowledge of the 
true explanation of lunar eclipses. Hippolytus adds3 that Anaxagoras was 
the first thinker to hit on it. This is probable enough, for Anaxagoras was the 
earliest scientist to realise the source of the moon's normally visible light. 
There are, however, two peculiarities in his lunar eclipse theory. The first is 
that he explained the moon's habitual reddish appearance during total 
eclipse as its own fire, which it is usually impossible to see because of the 
intensity of the reflected light from the sun.4 The second is that according 
to both Aetius, who actually names Theophrastus as his authority, and 
Hippolytus, Anaxagoras taught that certain lunar eclipses were the conse
quence of interpositions by bodies unseen to us, which orbit below the moon. 
These bodies, it is clear from the extract of Hippolytus, like the earth, 
brought about an eclipse by intervening between the moon and the source 
of its light, the sun.? 

Scholars have naturally felt puzzled that Anaxagoras should have felt that 
another account of lunar eclipses was required, besides the correct one, and 
those who believe that Anaximenes explained all eclipses by interpositions 
of special heavenly bodies, have hinted8 that Anaxagoras' second theory of 
lunar eclipses is a legacy from his Milesian predecessor. For three reasons 
this cannot be entirely true. First, Anaxagoras' special, eclipse-causing bodies 
are sub-lunar9; on the separate body interpretations of Aetius 2.13.1 0 and 
Hippolytus, Ref. 1.7.5, those of Anaximenes circle amongst the regular 
luminaries. Second, Anaximenes' bodies are earthy; those of Anaxagoras are 
stony. Third, Anaximenes, unaware of the source of the moon's illumination, 
would have had to make his bodies occlude the moon directly; the bodies 
of Anaxagoras intervene between the moon and the sun, not between earth 
and moon. 

Despite all this, if it were impossible to point to any scientific reason why 
Anaxagoras should have felt obliged to supply a second explanation of 

1. Aetius 2.29.6. 
2. Hippolytus, Ref 1.8.9. 
3. Hippolytus, Ref 1.8.10. 
4. See note to text, 41. 
5. Aetius 2.29.7. 
6. Hippolytus, Ref 1.8.9. 
7. The text of Hippolytus 1.8.8-9 runs as follows: 1:0 oi: <Pci'l<; 1:ijv crEA.ijvT]V Jlit tOtov 

E:x;Etv, aA.A.u U7t0 'tOU i'!A.iou. EKAEl1tElV oi: •tiv crEA.iJVT]V yf\<; UV'tl<PPU't'tOUcrT]<;, i:viO'tE Oi: 
KUi 'tOOV 07tOKCl'tfO 'tf\<; crEA.iJVT]<;. 

8. See, for example, Heath, Aristarclzus, p. 80. 
9. Aetius 2.29.7, Hippolytus, Ref 1.8.9. 
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lunar eclipses, it might be felt that there was no alternative to seeing in them 
some hangover from the system of a predecessor. Since Anaximenes is 
connected by TheophrastuslO with Anaxagoras, he would be a natural 
choice, and there would be a temptation to suppose that his earthy bodies 
were separate after all and invoked by him to explain eclipses. If, on the 
other hand, a perfectly good scientific reason for Anaxagoras' double lunar 
eclipse theory is to hand, any necessity for regarding the special body theory 
as derivative vanishes. The differences between Anaximenes' supposed 
eclipse-causing bodies and those of Anaxagoras would then weigh decisiv
ely against such derivation. 

The required scientific exigency in fact existed. We find that certain of 
the early astronomers who knew the correct explanation of eclipses, were 
puzzled by the fact that lunar eclipses are more frequently observed than 
those of the sun. Since the same three bodies, earth, sun and moon were 
involved in both types of eclipse, it was felt that by rights they should occur 
with equal frequency. Leucippusll sought an explanation of the anomaly 
in the different sizes of the solar and lunar orbits. Aristotlel2 argued that 
because the earth is a bigger body than the moon, it has more chance of 
blocking off the sun from the moon than the moon has of occluding the sun. 
In the de CaefoB he records the different approach of certain Pythagoreansl4 
who subscribed to Philolaus' theory that all of the heavenly bodies and the 
earth, too, rotate about a central fire from which our region of earth is always 
turned away. In their view, lunar eclipses are the more frequent because they 
are brought about in more ways. As well as occurring when the earth stands 
between sun and moon, they also take place when certain bodies, invisible 
to us, which revolve about the central fire in an orbit below that of earth, pass 
between moon and sun. The urgency, in the eyes of the Pythagoreans, of the 
problem of the greater observable frequency oflunar eclipses can be gathered 
from the fact that, in order to solve it, they were even prepared to abandon 
the sacred number of ten for the heavenly bodies, to make up which they 
had invented their counter-earth.lS It was no doubt the same urgency which 
inspired Anaxagoras to introduce similar, eclipse-causing bodies within the 
context of his geocentric system. Their orbits and speed of rotation are such 
that, with respect to an observer on the earth, they invariably remain close 

10. See note to text, note 20. 
11. Diog. Laert. 9.33 (DK. 67.A.1) 
12. Aristotle Fragment 210 (at Plutarch, de Fac. Orb. Lun. 932c). 
13. Aristotle, de Caelo 2936 21H. · 
14. Aristotle does not ascribe the theory to the Pythagoreans by name, but the fact that 

their universe is Hestia-centric makes the identification certain; so Alexander at Simplicus, 
de Caelo 515.24 and Themistius, de Caelo (latin version) 125.7. 

15. See Aristotle, Metaph. 986a 8-12. According to Aetius 2.29.4 (D. 360) the Pythago
reans held that the counter earth could cause lunar eclipses. According to Stobaeus' version, 
Philip of Opus and Aristotle were the authorities for this view. 
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to the sun with which they set at night and which obscures them with its 
brightness during the day. Hence their invisibility. 

No consideration of Anaxagoras' theory of lunar eclipses would be com
plete without mention of two suggestions by Boll. The first16 is that having 
enunciated the view that the moon bas reddish light of its own, in order to 
account for its appearance during the normal total eclipse, Anaxagoras was 
forced to postulate the existence of special bodies whose interposition 
between earth and moon would explain the occurrence of 'absolute' eclipses. 
The second suggestion17 is that the intervention of special bodies was 
invoked to cover those rare occasions known to Cleomedes18 when the 
eclipsed moon is observed to rise in the east while the sun is still above the 
horizon in the west. 

Supposing we ignore the fact that Boll's first idea contradi<;ts Hippolytus' 
indications that the special bodies pass between moon and sun, it still has 
to be rejected for two reasons. First, it is incompatible with the observed 
progression of lunar eclipses from penumbral to partial to total; second, a 
body large enough to occult the moon by passing between it and the earth, 
would be observable both in the daytime on occasion and at night, shining 
with reflected sunlight. 

To turn to Boll's other hypothesis, here there is no question of obscuration 
of the moon, and it is just conceivable, although unlikely, that Anaxagoras 
knew of the phenomenon and that, while not the primary, it may have been a 
subsidiary motive for his double explanation of lunar eclipses. However, 
it should be born in mind that Anaxagoras was familiar with the phenome
non of 'mock suns' which occur along the Black Sea and explained them as 
atmospheric refractions.19 If he knew of the type of eclipse in question, be 
would surely have realised that a similar explanation of it was possible. 

2. Anaxagoras on Solar Eclipses 

Although Hippolytusl seems to state clearly enough that Anaxagoras gave 
only one, the correct, explanation of solar eclipses, it has been suggested to 
me that his theory of this phenomenon too was complex. In support of this 
opinion the Roeper-Diels-Kranz text of Hippolytus, Ref 1.8.6 is cited. The 
relevant portion of this runs: dvat o' ll1t0Kcl1:ffi 1:WV li<nprov ft/..iq> KUt O'E
ATJVlJ crcbJ.Lnni nva crUJ.L7tEptcj)Ep6J.LEVU itJ.LtV &.6pa1:a. 

This text, it is claimed, shows that special bodies circled below the sun as 
well as below the moon; these can only have been invoked to account for 

16. Boll, Finsternisse, col. 2343f .. 
17. Boll, Finstemisse, col. 2351. 
18. Cleomedes, de motu circulari 2.6. 
19. Aetius 3.5.11 (D. 373; DK. 59.A.86). 

1. Hippolytus, Ref. 1.8.9. 
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certain solar eclipses, just as the sublunar bodies were introduced to explain 
certain lunar eclipses; a subsidiary theory of solar eclipses, the argument 
continues, could only be a hangover from a predecessor, Anaximenes. 

It is theoretically out of the question that Anaxagoras could have supposed 
that unlit, eclipse-causing bodies circled between sun and moon. Anaxagoras 
taught that the heavenly bodies became kindled by friction with the aither.2 
All other things being equal, all of them should have been equally incandes
cent. However, the moon has very little light of its own and the only reason 
for this can be that, being close to earth, it is affected by moist exhalations 
therefrom. Bodies responsible for solar eclipses would have to be completely 
dark, and this could only be the case if they circled even closer to the earth 
than the moon so as to be even more affected by its vaporous emanations. 

In view of this, and in view of the absence of any direct reference to a dual 
theory of solar eclipses, whereas a dual theory of lunar eclipses is mentioned 
twice, I am confident that Roeper's reading is wrong. t]A.tov Kai m;Ai]VT]V of 
the MSS must be retained and a further Kai inserted after creATJVTJV. 
Hippolytus then gives the relative levels of the substellar bodies. Nearest to 
the stars is the sun, next is the moon, closest to earth are the unseen bodies 
responsible for certain lunar eclipses. 

3. The Epicurean Doxography 

It was the Epicurean position that no specific explanation of an astronomical 
or meteorological phenomenon could be regarded as definite since no such 
explanation could be verified. All that was possible was to list without 
prejudice all conceivable accounts of the phenomenon in question. Accord
ingly we find, in Lucretius' book 5, a number of alternative accounts of 
celestial occurrences. Two of these are somewhat strange. Among the 
variousl accounts of the moon's phases we find the suggestion that they may 
be due to the moons being accompanied by an unlit, invisible body which 
passed to and fro across it. Again, among the explanations of solar eclipses 
is that, as well as the moon, some other body may pass over the sun.2 

In his commentary on Lucretius, Cyril Bailey endeavours to assign each 
given explanation of each phenomenon to a particular thinker. With the 
Anaximenean earthy bodies reported by Aetius and Hippolytus in mind, 
which he takes to be independent, Bailey3 suggests that both of the above 
ideas go back to Anaximenes. Since it would certainly be true to say that 
there is no other thinker to whom they could plausibly be attributed, it 

2. Aetius 2.13.3 (D. 341: DK. 59.A.71); Hippolytus, Ref. 1.8.6. see also Plutarch, Lys
ander 12. 

1. Lucretius 5.715-719. 
2. Lucretius 5.751-757. 
3. Bailey, commentary vol. 3, pp. 1439-40, 1442 and 1447-8. 

83 



might be felt that they tend to militate against Zeller's interpretation of the 
earthy bodies and in favour of the view rejected above that Anaximenes 
invoked special separate bodies to account for eclipses. 

With respect to the theory of lunar phases, two considerations militate 
against Bailey's or any attribution at all. The first is that the Theophrastean 
doxographic tradition knows nothing of a view that the movements of an 
unlit body were responsible for the lunar phases. Such a bizarre theory 
would surely have been recorded. Second, the theory is empirically im
possible. If it were true, then the frequent and conspicuous phenomenon of 
earthlight would be inexplicable. 

It would appear then that no Greek thinker either did or could have 
adopted the explanation of the moon's phases listed by Lucretius. Bailey 
therefore was wrong in trying to find a source for all of the astronomical and 
meteorological theories Lucretius catalogues. What then is the explanation 
of this theory's appearance? The clue can be found in Lucretius himself. 
In his section on the motion of the stars, the philosopher-poet carefully ex
plains4 that, as well as possible explanations of the stars' present motions 
in our world, he also presents explanations which may be valid for this 
world sometime in the future. Further, some of the accounts may not now, or 
may never be valid in our cosmos at all, but could now or in the future be 
valid in one of the other cosmoses (infinite in number for the Epicurean) 
which are organised in quite different fashion to our own. There can be 
little doubt that the account of the lunar phases in question is also one 
which is not at present valid in our world but which may later be valid, or 
which is, or will be valid in some different world. The same, I suggest, is 
the case with the special body explanation of solar eclipses which, like the 
lunar phase theory, receives no mention in the Theophrastean doxography. 
Neither item's appearance in Lucretius therefore need shake our faith in 
the above interpretation of the earthy bodies mentioned in connection with 
Anaximenes by Aetius and Hippolytus. 

There is one more passage from Lucretius which requires attention. 
Lucretius 5.762 ff. (on lunar eclipses): 

et cur terra queat lunam spoliare vicissim 
lumine et oppressum so/em super ipsa tenere 
menstrua dum rigidas coni perlabitur umbras; 
tempore eadem aluit nequeat succurrere lunae 
corpus vel supra solis perlabier orbem 
quod radios interrumpat lumenque profusum 

4. Lucretius 5.527-530 . 
. . . sed quid possit fiatque per omne 
in variis mundis varia ratione creatis, 
in doceo plurisque sequor disponere causas 
motibus astrorum quae possint esse per omne. 
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The question is how many alternatives to the correct view of lunar eclipses 
are here put forward. On the one hand it might be supposed that there is only 
one; the moon may be blocked off from the sun's light by a special body 
which may be in the vicinity of either moon or sun. Alternatively, it could 
be held that there are two additional accounts; according to one the moon 
may be directly occulted by a body passing between it and the earth ( a/uit 
nequeat succurrere lunae corpus); according to the other, the special body 
intervenes between the moon and the sun (supra so/is perlabier orbem quod 
etc.). 

If the first interpretation is correct, and it seems to conform better with the 
balance of the LatinS, then the fact that not even to the Epicureans, who were 
free to speculate about other times and other worlds, did it occur to explain 
lunar eclipses by direct occlusion may be taken as offering substantial 
support for the above contention that it would never have occurred to 
thinkers whose theorising was restricted to the present world. If however 
Lucretius does, after all, envisage a lunar eclipse resulting from the passage 
of a body between moon and earth, then this idea is to be regarded in the 
same light as the fantasy accounts of the moon's phases and solar eclipses 
considered above. 

5. The expression would be extremely clumsy if the relative clause did not go with both 
sides of the disjunction. 
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