anot her, just as things specifically nost renmote from one anot her

are specific contraries. Now things that face one another from
opposite ends of a dianeter are locally nost distant from one another
(See di agram)

Let A be the point where the sun sets at the equinox and B, the
poi nt opposite, the place where it rises at the equinox. Let there
be another dianmeter cutting this at right angles, and let the point
Hon it be the north and its dianetrical opposite Othe south. Let Z
be the rising of the sun at the sumrer solstice and Eits setting at
the sunmer solstice; Dits rising at the winter solstice, and Gits
setting at the winter solstice. Draw a dianmeter fromZ to GfromD
to E. Then since those things are locally contrary which are nost
di stant from one another in space, and points dianetrically opposite
are nost distant from one another, those w nds nust necessarily be
contrary to one another that blow from opposite ends of a dianeter

The nanmes of the winds according to their position are these.
Zephyrus is the wind that blows fromA, this being the point where the
sun sets at the equinox. Its contrary is Apeliotes blowing fromB
the point where the sun rises at the equinox. The wind blow ng fromH,
the north, is the true north wind, called Aparctias: while Notus
blowing fromOis its contrary; for this point is the south and Ois
contrary to H, being diametrically opposite to it. Caecias bl ows
fromZ, where the sun rises at the sunmer solstice. Its contrary is
not the wind blowing fromE but Lips blowing fromG For Lips blows
fromthe point where the sun sets at the winter solstice and is
diametrically opposite to Caecias: so it is its contrary. Eurus
blows from D, conming fromthe point where the sun rises at the
Wi nter solstice. It borders on Notus, and so we often find that people
speak of 'Euro-Noti'. Its contrary is not Lips blowing from G but
the wind that blows fromE which sone call Argestes, sonme d ynpias,
and sone Sciron. This blows fromthe point where the sun sets at the
sumrer solstice, and is the only wind that is dianetrically opposite
to Eurus. These are the winds that are dianetrically opposite to one
anot her and their contraries.

There are other wi nds which have no contraries. The wind they cal
Thrascias, which Iies between Argestes and Aparctias, blows froml;
and the wind called Meses, which Iies between Caecias and Aparcti as,
fromK. (The line IK nearly coincides with the ever visible circle,
but not quite.) These wi nds have no contraries. Meses has not, or else
there would be a wind blowing fromthe point Mwhich is
dianetrically opposite. Thrascias corresponding to the point | has
not, for then there would be a wind blowing fromN, the point which is
diametrically opposite. (But perhaps a |local w nd which the
i nhabi tants of those parts call Phoenicias blows fromthat point.)

These are the nost inportant and definite winds and these their
pl aces.

There are nore winds fromthe north than fromthe south. The
reason for this is that the region in which we live lies nearer to the
north. Al so, nmuch nore water and snow is pushed aside into this
quarter because the other lies under the sun and its course. Wen this
thaws and soaks into the earth and is exposed to the heat of the sun
and the earth it necessarily causes evaporation to rise in greater
gquantities and over a greater space.

O the winds we have described Aparctias is the north wind in the
strict sense. Thrascias and Meses are north winds too. (Caecias is
half north and half east.) South are that which bl ows from due south
and Lips. East, the wind fromthe rising of the sun at the equi nox and
Eurus. Phoenicias is half south and half east. West, the wind fromthe
true west and that called Argestes. Mire generally these winds are
classified as northerly or southerly. The west wi nds are counted as



Pluto Kulturkanalen AS



northerly, for they blow fromthe place of sunset and are therefore
colder; the east winds as southerly, for they are warner because

they blow fromthe place of sunrise. So the distinction of cold and
hot or warmis the basis for the division of the winds into

northerly and southerly. East w nds are warner than west w nds because
the sun shines on the east |onger, whereas it |eaves the west sooner
and reaches it later.

Since this is the distribution of the winds it is clear that
contrary wi nds cannot bl ow simultaneously. They are dianetrically
opposite to one another and one of the two nust be overpowered and
cease. Wnds that are not dianmetrically opposite to one another nmay
bl ow si nul t aneously: for instance the winds fromZ and from D. Hence
it sonetimes happens that both of them though different w nds and
blowing fromdifferent quarters, are favourable to sailors maki ng
for the sanme point.

Contrary wi nds conmonly bl ow at opposite seasons. Thus Caeci as and
in general the winds north of the summer sol stice bl ow about the
time of the spring equinox, but about the autumm equi nox Lips; and
Zephyrus about the summer solstice, but about the winter solstice
Eur us.

Aparctias, Thrascias, and Argestes are the winds that fall on others
nost and stop them Their source is so close to us that they are
greater and stronger than other w nds. They bring fair weather nost of
all winds for the sane reason, for, blowing as they do, from cl ose
at hand, they overpower the other winds and stop them they al so
bl ow away the clouds that are form ng and | eave a cl ear sky-unless
t hey happen to be very cold. Then they do not bring fair weather
but being colder than they are strong they condense the clouds
before driving them away.

Caeci as does not bring fair weather because it returns upon
itself. Hence the saying: 'Bringing it on hinmself as Caecias does
cl ouds."

When they cease, wi nds are succeeded by their neighbours in the
direction of the novenent of the sun. For an effect is nost apt to
be produced in the nei ghbourhood of its cause, and the cause of
wi nds noves with the sun.

Contrary wi nds have either the sane or contrary effects. Thus Lips
and Caecias, sonetinmes called Hellespontias, are both rainy gestes and
Eurus are dry: the latter being dry at first and rainy afterwards.
Meses and Aparctias are col dest and bring npst snow. Aparctias,
Thrascias, and Argestes bring hail. Notus, Zephyrus, and Eurus are
hot. Caecias covers the sky with heavy clouds, Lips with lighter ones.
Caeci as does this because it returns upon itself and conbines the
qualities of Boreas and Eurus. By being cold it condenses and
gat hers the vaporous air, and because it is easterly it carries with
it and drives before it a great quantity of such natter. Aparcti as,
Thrascias, and Argestes bring fair weather for the reason we have
expl ai ned before. These wi nds and Meses are nost conmonly
acconpani ed by lightning. They are cold because they blow fromthe
north, and lightning is due to cold, being ejected when the clouds
contract. Sone of these sanme bring hail with themfor the sanme reason
nanely, that they cause a sudden condensation

Hurri canes are comonest in autumm, and next in spring: Aparctias,
Thrascias, and Argestes give rise to themnost. This is because
hurricanes are generally formed when sone winds are bl owi ng and others
fall on them and these are the wi nds which are nost apt to fall on
others that are blow ng; the reason for which, too, we have
expl ai ned before.

The Etesiae veer round: they begin fromthe north, and becone for
dwellers in the west Thrasciae, Argestae, and Zephyrus (for Zephyrus



bel ongs to the north). For dwellers in the east they veer round as far
as Apeliotes.

So nmuch for the winds, their origin and nature and the properties
common to themall or peculiar to each

7

We nust go on to discuss earthquakes next, for their cause is akin
to our last subject.

The theories that have been put forward up to the present date are
three, and their authors three nmen, Anaxagoras of C azonenae, and
bef ore hi m Anaxi nenes of M Iletus, and |ater Denocritus of Abdera.

Anaxagor as says that the ether, which naturally noves upwards, is
caught in hollows below the earth and so shakes it, for though the
earth is really all of it equally porous, its surface is clogged up by
rain. This inplies that part of the whole sphere is 'above' and part
"bel ow : 'above' being the part on which we live, 'below the other

This theory is perhaps too prinitive to require refutation. It is
absurd to think of up and down otherw se than as nmeani ng that heavy
bodi es nove to the earth fromevery quarter, and |ight ones, such as
fire, anay fromit; especially as we see that, as far as our know edge
of the earth goes, the horizon always changes with a change in our
position, which proves that the earth is convex and spherical. It is
absurd, too, to maintain that the earth rests on the air because of
its size, and then to say that inmpact upwards from bel ow shakes it
ri ght through. Besides he gives no account of the circunstances
attendant on earthquakes: for not every country or every season is
subj ect to them

Denmocritus says that the earth is full of water and that when a
quantity of rain-water is added to this an earthquake is the result.
The hollows in the earth being unable to adnit the excess of water
it forces its way in and so causes an earthquake. O again, the
earth as it dries draws the water fromthe fuller to the enptier
parts, and the inrush of the water as it changes its place causes
t he earthquake.

Anaxi menes says that the earth breaks up when it grows wet or dry,
and eart hquakes are due to the fall of these nmasses as they break
away. Hence earthquakes take place in tines of drought and agai n of
heavy rain, since, as we have explained, the earth grows dry in tine
of drought and breaks up, whereas the rain nmakes it sodden and
destroys its cohesion.

But if this were the case the earth ought to be found to be
sinking in many places. Again, why do earthquakes frequently occur
in places which are not excessively subject to drought or rain, as
t hey ought to be on the theory? Besides, on this view earthquakes
ought always to be getting fewer, and should cone to an end entirely
sone day: the notion of contraction by packing together inplies
this. So this is inmpossible the theory nust be inpossible too.

8

W have al ready shown that wet and dry nmust both give rise to an
evaporation: earthquakes are a necessary consequence of this fact. The
earth is essentially dry, but rain fills it with noisture. Then the
sun and its own fire warmit and give rise to a quantity of w nd
both outside and inside it. This wind sonetinmes flows outwards in a
singl e body, sonetines inwards, and sonetinmes it is divided. Al these
are necessary |laws. Next we nmust find out what body has the greatest
notive force. This will certainly be the body that naturally noves
farthest and is nost violent. Now that which has the nost rapid notion



is necessarily the nost violent; for its swiftness gives its inpact
the greatest force. Again, the rarest body, that which can nost
readi |y pass through every other body, is that which naturally noves
farthest. Wnd satisfies these conditions in the highest degree
(fire only becones flame and noves rapidly when wi nd acconpani es
it): so that not water nor earth is the cause of earthquakes but

wi nd-that is, the inrush of the external evaporation into the earth.

Hence, since the evaporation generally follows in a continuous
body in the direction in which it first started, and either all of
it flows inwards or all outwards, npbst earthquakes and the greatest
are acconpanied by calm 1t is true that sone take place when a w nd
is blowing, but this presents no difficulty. W sonetines find severa
wi nds bl owi ng sinultaneously. |If one of these enters the earth we
get an earthquake attended by wind. Only these earthquakes are |ess
severe because their source and cause is divided.

Agai n, nost earthquakes and the severest occur at night or, if by
day, about noon, that being generally the cal mest part of the day. For
when the sun exerts its full power (as it does about noon) it shuts
the evaporation into the earth. Night, too, is calner than day. The
absence of the sun makes the evaporation return into the earth like
a sort of ebb tide, corresponding to the outward flow, especially
towards dawn, for the winds, as a rule, begin to blow then, and if
their source changes about Iike the Euripus and flows inwards the
quantity of wind in the earth is greater and a nore viol ent earthquake
results.

The severest earthquakes take place where the sea is full of
currents or the earth spongy and cavernous: so they occur near the
Hel  espont and in Achaea and Sicily, and those parts of Euboea which
correspond to our description-where the sea is supposed to flow in
channel s bel ow the earth. The hot springs, too, near Aedepsus are
due to a cause of this kind. It is the confined character of these
pl aces that makes themso liable to earthquakes. A great and therefore
violent wind is devel oped, which would naturally blow away fromthe
earth: but the onrush of the sea in a great mass thrusts it back
into the earth. The countries that are spongy bel ow the surface are
exposed to earthquakes because they have room for so nuch wind.

For the sane reason earthquakes usually take place in spring and
autumm and in times of wet and of drought-because these are the
wi ndi est seasons. Sunmmer with its heat and winter with its frost cause
calm winter is too cold, sunmer too dry for winds to form In time of
drought the air is full of wind; drought is just the predon nance of
the dry over the noist evaporation. Again, excessive rain causes
nore of the evaporation to formin the earth. Then this secretion is
shut up in a narrow conpass and forced into a snmaller space by the
water that fills the cavities. Thus a great wind is conpressed into
a small er space and so gets the upper hand, and then breaks out and
beats against the earth and shakes it violently.

W nust suppose the action of the wind in the earth to be
anal ogous to the trenors and throbbings caused in us by the force of
the wind contained in our bodies. Thus sonme earthquakes are a sort
of trenor, others a sort of throbbing. Again, we nust think of an
eart hquake as sonething like the trenor that often runs through the
body after passing water as the wind returns inwards fromw thout in
one vol une.

The force wind can have may be gathered not only from what happens
in the air (where one mght suppose that it owed its power to
produce such effects to its volune), but also fromwhat is observed in
ani mal bodi es. Tetanus and spasns are notions of wind, and their force
is such that the united efforts of many nmen do not succeed in
overcom ng the novenments of the patients. W nust suppose, then (to



conpare great things with small), that what happens in the earth is
just like that. Qur theory has been verified by actual observation
in many places. It has been known to happen that an earthquake has
continued until the wind that caused it burst through the earth into
the air and appeared visibly like a hurricane. This happened lately
near Heracleia in Pontus and sone tine past at the island Hi era, one
of the group called the Aeolian islands. Here a portion of the earth
swelled up and a lunp like a nound rose with a noise: finally it
burst, and a great wind came out of it and threw up live cinders and
ashes whi ch buried the neighbouring town of Lipara and reached sonme of
the towns in Italy. The spot where this eruption occurred is stil

to be seen.

I ndeed, this nust be recogni zed as the cause of the fire that is
generated in the earth: the air is first broken up in smal
particles and then the wind is beaten about and so catches fire.

A phenonenon in these islands affords further evidence of the fact
that wi nds nove bel ow the surface of the earth. When a south wind is
going to blow there is a prenmponitory indication: a sound is heard in
the places fromwhich the eruptions issue. This is because the sea
i s being pushed on froma distance and its advance thrusts back into
the earth the wind that was issuing fromit. The reason why there is a
noi se and no earthquake is that the underground spaces are so
extensive in proportion to the quantity of the air that is being
driven on that the wind slips away into the void beyond.

Again, our theory is supported by the facts that the sun appears
hazy and is darkened in the absence of clouds, and that there is
sonetimes cal mand sharp frost before earthquakes at sunrise. The
sun i s necessarily obscured and darkened when the evaporation which
di ssolves and rarefies the air begins to withdraw into the earth.

The calm too, and the cold towards sunrise and dawn follow fromthe
theory. The cal m we have al ready explained. There nust as a rule be
cal m because the wind flows back into the earth: again, it nust be
nost marked before the nore viol ent earthquakes, for when the w nd

is not part outside earth, part inside, but noves in a single body,
its strength nust be greater. The cold cones because the evaporation
which is naturally and essentially hot enters the earth. (Wnd is

not recognized to be hot, because it sets the air in notion, and

that is full of a quantity of cold vapour. It is the sane with the
breath we blow fromour nmouth: close by it is warm as it is when we
breat he out through the nmouth, but there is so little of it that it is
scarcely noticed, whereas at a distance it is cold for the sane reason
as wind.) Well, when this evaporation di sappears into the earth the
vapor ous exhal ati on concentrates and causes cold in any place in which
thi s di sappearance occurs.

A sign which sonetines precedes earthquakes can be explained in
the sane way. Either by day or a little after sunset, in fine weather
alittle, light, long-drawn cloud is seen, like a long very straight
line. This is because the wind is |leaving the air and dyi ng down.
Sonet hi ng anal ogous to this happens on the sea-shore. Wen the sea
breaks in great waves the marks left on the sand are very thick and
crooked, but when the sea is calmthey are slight and straight
(because the secretion is small). As the sea is to the shore so the
wind is to the cloudy air; so, when the wind drops, this very straight
and thin cloud is left, a sort of wave-mark in the air.

An eart hquake sonetimes coincides with an eclipse of the noon for
the sanme reason. Wen the earth is on the point of being interposed,
but the Iight and heat of the sun has not quite vani shed fromthe
air but is dying away, the wi nd which causes the earthquake before the
eclipse, turns off into the earth, and cal mensues. For there often
are wi nds before eclipses: at nightfall if the eclipse is at midnight,



and at nmidnight if the eclipse is at dawn. They are caused by the

| essening of the warnth fromthe noon when its sphere approaches the
point at which the eclipse is going to take place. So the influence
whi ch restrai ned and quieted the air weakens and the air noves again
and a wind rises, and does so later, the later the eclipse.

A severe earthquake does not stop at once or after a single shock
but first the shocks go on, often for about forty days; after that,
for one or even two years it gives prenonitory indications in the sane
pl ace. The severity of the earthquake is determ ned by the quantity of
wi nd and the shape of the passages through which it flows. Were it is
beat en back and cannot easily find its way out the shocks are nost
violent, and there it nmust remain in a cranped space |ike water that
cannot escape. Any throbbing in the body does not cease suddenly or
qui ckly, but by degrees according as the affection passes off. So here
t he agency which created the evaporation and gave it an inpulse to
nmotion clearly does not at once exhaust the whole of the nmaterial from
which it forms the wind which we call an earthquake. So until the rest
of this is exhausted the shocks must continue, though nore gently, and
they nust go on until there is too little of the evaporation left to
have any perceptible effect on the earth at all

Subt erranean noi ses, too, are due to the w nd; sonetines they
portend earthquakes but sonetines they have been heard w t hout any
eart hquake followi ng. Just as the air gives off various sounds when it
is struck, so it does when it strikes other things; for striking
i nvol ves being struck and so the two cases are the same. The sound
precedes the shock because sound is thinner and passes through
things nore readily than wind. But when the wind is too weak by reason
of thinness to cause an earthquake the absence of a shock is due to
its filtering through readily, though by striking hard and hol | ow
masses of different shapes it makes various noi ses, so that the
earth sometimes seens to 'bellow as the portentnongers say.

Wat er has been known to burst out during an earthquake. But that
does not nake water the cause of the earthquake. The wind is the
ef ficient cause whether it drives the water along the surface or up
frombel ow. just as winds are the causes of waves and not waves of
wi nds. Else we might as well say that earth was the cause; for it is
upset in an earthquake, just like water (for effusion is a form of
upsetting). No, earth and water are naterial causes (being patients,
not agents): the true cause is the wind.

The conbination of a tidal wave with an earthquake is due to the
presence of contrary winds. It occurs when the wind which is shaking
the earth does not entirely succeed in driving off the sea which
another wind is bringing on, but pushes it back and heaps it up in a
great mass in one place. Gven this situation it foll ows that when
this wind gives way the whol e body of the sea, driven on by the
other wind, will burst out and overwhel mthe land. This is what
happened in Achaea. There a south wi nd was bl owi ng, but outside a
north wind; then there was a calmand the wind entered the earth,
and then the tidal wave canme on and sinultaneously there was an
eart hquake. This was the nore violent as the sea allowed no exit to
the wind that had entered the earth, but shut it in. So in their
struggle with one another the wi nd caused the earthquake, and the wave
by its settling down the inundation

Eart hquakes are local and often affect a small district only;
whereas wi nds are not |ocal. Such phenonena are | ocal when the
evaporations at a given place are joined by those fromthe next and
unite; this, as we explained, is what happens when there is drought or
excessive rain locally. Now earthquakes do conme about in this way
but wi nds do not. For earthquakes, rains, and droughts have their
source and origin inside the earth, so that the sun is not equally



able to direct all the evaporations in one direction. But on the
evaporations in the air the sun has nore influence so that, when
once they have been given an inpulse by its notion, which is
determined by its various positions, they flowin one direction
When the wind is present in sufficient quantity there is an

eart hquake. The shocks are horizontal like a trenor; except
occasionally, in a few places, where they act vertically, upwards from
below, like a throbbing. It is the vertical direction which nakes this

ki nd of earthquake so rare. The notive force does not easily

accunul ate in great quantity in the position required, since the
surface of the earth secretes far nore of the evaporation than its
dept hs. Wherever an earthquake of this kind does occur a quantity of
stones conmes to the surface of the earth (as when you throw up

things in a winnowi ng fan), as we see from Sipylus and the

Phl egraean plain and the district in Liguria, which were devastated by
this kind of earthquake.

Islands in the mddle of the sea are | ess exposed to earthquakes
than those near land. First, the volune of the sea cools the
evaporations and overpowers themby its weight and so crushes them
Then, currents and not shocks are produced in the sea by the action of
the winds. Again, it is so extensive that evaporations do not
collect init but issue fromit, and these draw the evaporations
fromthe earth after them |Islands near the continent really formpart
of it: the intervening sea is not enough to nmake any difference; but
those in the open sea can only be shaken if the whole of the sea
that surrounds themis shaken too.

W have now expl ai ned earthquakes, their nature and cause, and the
nost i nmportant of the circunmstances attendant on their appearance.

9
Let us go on to explain lightning and thunder, and further
whirlwind, fire-wind, and thunderbolts: for the cause of themall is
t he sane

As we have said, there are two kinds of exhalation, noist and dry,
and the atnmosphere contains themboth potentially. It, as we have said
bef ore, condenses into cloud, and the density of the clouds is highest
at their upper linmit. (For they must be denser and col der on the
si de where the heat escapes to the upper region and | eaves t hem
Thi s expl ai ns why hurricanes and thunderbolts and all anal ogous
phenonena nove downwards in spite of the fact that everything hot
has a natural tendency upwards. Just as the pips that we squeeze
bet ween our fingers are heavy but often junp upwards: so these
things are necessarily squeezed out away fromthe densest part of
the cloud.) Now the heat that escapes di sperses to the up region
But if any of the dry exhalation is caught in the process as the air
cools, it is squeezed out as the clouds contract, and collides in
its rapid course with the nei ghbouring clouds, and the sound of this
collision is what we call thunder. This collision is anal ogous, to
conpare snmall with great, to the sound we hear in a flame which nen
call the laughter or the threat of Hephaestus or of Hestia. This
occurs when the wood dries and cracks and the exhal ati on rushes on the
flane in a body. So in the clouds, the exhalation is projected and its
i npact on dense cl ouds causes thunder: the variety of the sound is due
to the irregularity of the clouds and the hollows that intervene where
their density is interrupted. This then, is thunder, and this its
cause.

It usually happens that the exhalation that is ejected is inflaned
and burns with a thin and faint fire: this is what we cal
lightning, where we see as it were the exhal ation coloured in the



act of its ejection. It conmes into existence after the collision and
the thunder, though we see it earlier because sight is quicker than
hearing. The rowing of triremes illustrates this: the oars are going
back again before the sound of their striking the water reaches us.
However, there are sonme who naintain that there is actually fire
in the clouds. Enpedocles says that it consists of sonme of the sun's
rays which are intercepted: Anaxagoras that it is part of the upper
ether (which he calls fire) which has descended from above. Lightning,
then, is the gleamof this fire, and thunder the hissing noise of
its extinction in the cloud.
But this involves the viewthat lightning actually is prior to
t hunder and does not nerely appear to be so. Again, this
intercepting of the fire is inpossible on either theory, but
especially it is said to be drawn down fromthe upper ether. Somne
reason ought to be given why that which naturally ascends shoul d
descend, and why it should not always do so, but only when it is
cl oudy. When the sky is clear there is no lightning: to say that there
is, is altogether wanton
The view that the heat of the sun's rays intercepted in the clouds
is the cause of these phenonena is equally unattractive: this, too, is
a nost carel ess explanation. Thunder, l|ightning, and the rest nust
have a separate and determi nate cause assigned to them on which they
ensue. But this theory does nothing of the sort. It is like
supposi ng that water, snow, and hail existed all along and were
produced when the tine cane and not generated at all, as if the
at nrosphere brought each to hand out of its stock fromtine to tine.
They are concretions in the same way as thunder and |ightning are
di scretions, so that if it is true of either that they are not
generated but pre-exist, the same nust be true of the other. Again,
how can any distinction be made about the intercepting between this
case and that of interception in denser substances such as water?
Water, too, is heated by the sun and by fire: yet when it contracts
again and grows cold and freezes no such ejection as they describe
occurs, though it ought on their the. to take place on a proportionate
scale. Boiling is due to the exhal ati on generated by fire: but it is
i mpossible for it to exist in the water beforehand; and besides they
call the noise '"hissing', not 'boiling' . But hissing is really boiling
on a small scale: for when that which is brought into contact with
nmoi sture and is in process of being extinguished gets the better of
it, then it boils and makes the noise in question. Some-C eidenus is
one of themsay that lightning is nothing objective but nmerely an
appearance. They conpare it to what happens when you strike the sea
with a rod by night and the water is seen to shine. They say that
the moisture in the cloud is beaten about in the sane way, and that
lightning is the appearance of brightness that ensues.
This theory is due to ignorance of the theory of reflection, which
is the real cause of that phenonenon. The water appears to shine
when struck because our sight is reflected fromit to sonme bright
obj ect: hence the phenonenon occurs mainly by night: the appearance is
not seen by day because the daylight is too in, tense and obscures it.
These are the theories of others about thunder and |ightning: sone
mai ntaining that lightning is a reflection, the others that
lightning is fire shining through the cloud and thunder its
extinction, the fire not being generated in each case but existing
bef orehand. W say that the same stuff is wind on the earth, and
eart hquake under it, and in the clouds thunder. The essenti al
constituent of all these phenonena is the sanme: nanely, the dry
exhal ation. If it flows in one direction it is wind, in another it
causes earthquakes; in the clouds, when they are in a process of
change and contract and condense into water, it is ejected and



causes thunder and |ightning and the ot her phenonena of the same
nat ure.
So much for thunder and |ightning.

Book 111
1

LET us explain the renmaining operations of this secretion in the
sanme way as we have treated the rest. Wen this exhalation is secreted
in small and scattered quantities and frequently, and is transitory,
and its constitution rare, it gives rise to thunder and |ightning. But
if it is secreted in a body and is denser, that is, less rare, we
get a hurricane. The fact that it issues in body explains its
violence: it is due to the rapidity of the secretion. Now when this
secretion issues in a great and continuous current the result
corresponds to what we get when the opposite devel opnent takes pl ace
and rain and a quantity of water are produced. As far as the matter
fromwhi ch they are devel oped goes both sets of phenonena are the
sanme. As soon as a stinulus to the devel opment of either
potentiality appears, that of which there is the greater quantity
present in the cloud is at once secreted fromit, and there results
either rain, or, if the other exhalation prevails, a hurricane.

Sonetines the exhalation in the cloud, when it is being secreted,
collides with another under circunstances |ike those found when a w nd
is forced froman open into a narrow space in a gateway or a road.

It often happens in such cases that the first part of the noving

body is defl ected because of the resistance due either to the
narrowness or to a contrary current, and so the wind forns a circle
and eddy. It is prevented fromadvancing in a straight line: at the
sane tinme it is pushed on frombehind; so it is conpelled to nove
sideways in the direction of |east resistance. The sane thing

happens to the next part, and the next, and so on, till the series
becones one, that is, till a circle is formed: for if a figureis
described by a single notion that figure nust itself be one. This is
how eddi es are generated on the earth, and the case is the sanme in the
clouds as far as the begi nning of themgoes. Only here (as in the case
of the hurricane which shakes off the cloud w thout cessation and
becones a continuous wi nd) the cloud follows the exhal ation

unbr oken, and the exhalation, failing to break away fromthe cloud
because of its density, first nmoves in a circle for the reason given
and then descends, because clouds are always densest on the side where
t he heat escapes. This phenonmenon is called a whirlwind when it is
colourless; and it is a sort of undigested hurricane. There is never a
whirlwi nd when the weather is northerly, nor a hurricane when there is
snow. The reason is that all these phenonena are 'wind', and wind is a
dry and warm evaporation. Now frost and cold prevail over this
principle and quench it at its birth: that they do prevail is clear or
there could be no snow or northerly rain, since these occur when the
col d does prevail.

So the whirlwind originates in the failure of an incipient hurricane
to escape fromits cloud: it is due to the resistance which
generates the eddy, and it consists in the spiral which descends to
the earth and drags with it the cloud which it cannot shake off. It
nmoves things by its wind in the direction in which it is blowing in
a straight line, and whirls round by its circular notion and
forcibly snatches up whatever it neets.

Wien the cloud burns as it is drawn downwards, that is, when the
exhal ati on becones rarer, it is called a fire-wind, for its fire
col ours the neighbouring air and inflanes it.

When there is a great quantity of exhalation and it is rare and is



squeezed out in the cloud itself we get a thunderbolt. If the
exhal ation is exceedingly rare this rareness prevents the
t hunderbolt from scorching and the poets call it "bright': if the
rareness is less it does scorch and they call it 'snoky'. The forner
noves rapidly because of its rareness, and because of its rapidity
passes through an object before setting fire to it or dwelling on it
so as to blacken it: the slower one does bl acken the object, but
passes through it before it can actually burn it. Further, resisting
substances are affected, unresisting ones are not. For instance, it
has happened that the bronze of a shield has been nelted while the
woodwor k remrai ned i ntact because its texture was so | oose that the
exhal ation filtered through w thout affecting it. So it has passed
t hrough clothes, too, without burning them and has nmerely reduced
themto shreds

Such evidence is enough by itself to show that the exhalation is
at work in all these cases, but we sonetines get direct evidence as
well, as in the case of the conflagration of the tenple at Ephesus
which we lately witnessed. There independent sheets of flame |eft
the main fire and were carried bodily in many directions. Now that
snmoke is exhalation and that snoke burns is certain, and has been
stated in another place before; but when the flanme noves bodily,
then we have ocul ar proof that snoke is exhalation. On this occasion
what is seen in snmall fires appeared on a nuch | arger scal e because of
the quantity of matter that was burning. The beans which were the
source of the exhalation split, and a quantity of it rushed in a
body fromthe place fromwhich it issued forth and went up in a bl aze:
so that the flame was actually seen noving through the air away and
falling on the houses. For we nust recognize that exhal ation
acconpani es and precedes thunderbolts though it is colourless and so
i nvisible. Hence, where the thunderbolt is going to strike, the object
nmoves before it is struck, showi ng that the exhal ation | eads the way
and falls on the object first. Thunder, too, splits things not by
its noise but because the exhal ation that strikes the object and
that which makes the noise are ejected sinultaneously. This exhal ation
splits the thing it strikes but does not scorch it at all.

W have now expl ai ned t hunder and |ightning and hurricane, and
further firew nds, whirlw nds, and thunderbolts, and shown that they
are all of themfornms of the same thing and wherein they all differ

2

Let us now explain the nature and cause of hal o, rainbow, nock suns,
and rods, since the sane account applies to themall.

W nust first describe the phenonena and the circunstances in
whi ch each of them occurs. The hal o often appears as a conplete
circle: it is seen round the sun and the noon and bright stars, by
night as well as by day, and at nidday or in the afternoon, nore
rarely about sunrise or sunset.

The rai nbow never forms a full circle, nor any segnent greater
than a semicircle. At sunset and sunrise the circle is snallest and
the segment largest: as the sun rises higher the circle is larger
and the segnent smaller. After the autumm equinox in the shorter
days it is seen at every hour of the day, in the sumrer not about
nm dday. There are never nore than two rai nbows at one tinme. Each of
themis three-coloured; the colours are the same in both and their
nunmber is the same, but in the outer rainbow they are fainter and
their position is reversed. In the inner rainbow the first and |argest
band is red; in the outer rainbow the band that is nearest to this one
and smallest is of the same colour: the other bands correspond on
the same principle. These are alnost the only col ours which painters



cannot manufacture: for there are colours which they create by ni xing,
but no mxing will give red, green, or purple. These are the col ours
of the rainbow, though between the red and the green an orange
colour is often seen.

Mock suns and rods are always seen by the side of the sun, not above
or belowit nor in the opposite quarter of the sky. They are not
seen at night but always in the nei ghbourhood of the sun, either as it
is rising or setting but nore commonly towards sunset. They have
scarcely ever appeared when the sun was on the neridian, though this
once happened i n Bosporus where two nock suns rose with the sun and

followed it all through the day till sunset.
These are the facts about each of these phenonena: the cause of them
all is the sanme, for they are all reflections. But they are

different varieties, and are distinguished by the surface from which
and the way in which the reflection to the sun or some other bright
obj ect takes pl ace.

The rainbow is seen by day, and it was fornerly thought that it
never appeared by night as a nmoon rainbow. This opinion was due to the
rarity of the occurrence: it was not observed, for though it does
happen it does so rarely. The reason is that the colours are not so
easy to see in the dark and that many ot her conditions nust
coincide, and all that in a single day in the nonth. For if there is
to be one it nust be at full noon, and then as the nmoon is either
rising or setting. So we have only net with two instances of a noon
rainbow in nore than fifty years.

W nust accept fromthe theory of optics the fact that sight is
reflected fromair and any object with a snmooth surface just as it
is fromwater; also that in some mrrors the forms of things are
reflected, in others only their colours. O the latter kind are
those mirrors which are so small as to be indivisible for sense. It is
i mpossible that the figure of a thing should be reflected in them for
if it is the mirror will be sensibly divisible since divisibility is
i nvolved in the notion of figure. But since sonething nust be
reflected in themand figure cannot be, it remains that col our al one
shoul d be reflected. The col our of a bright object sonetinmes appears
bright in the reflection, but it sonetines, either owing to the
admi xture of the colour of the mirror or to weakness of sight, gives
rise to the appearance of another col our

However, we rnust accept the account we have given of these things in
the theory of sensation, and take sonme things for granted while we
expl ai n others.

3

Let us begin by explaining the shape of the halo; why it is a circle
and why it appears round the sun or the noon or one of the other
stars: the explanation being in all these cases the sane.

Sight is reflected in this way when air and vapour are condensed
into a cloud and the condensed natter is uniformand consists of smnal
parts. Hence in itself it is a sign of rain, but if it fades away,
of fine weather, if it is broken up, of wind. For if it does not
fade away and is not broken up but is allowed to attain its norna
state, it is naturally a sign of rain since it shows that a process of
condensation is proceedi ng which nust, when it is carried to an end,
result in rain. For the sane reason these haloes are the darkest. It
is asign of wind when it is broken up because its breaking up is
due to a wind which exists there but has not reached us. This view
finds support in the fact that the wind blows fromthe quarter in
whi ch the main division appears in the halo. Its fading away is a sign
of fine weather because if the air is not yet in a state to get the



better of the heat it contains and proceed to condense into water
this shows that the npoist vapour has not yet separated fromthe dry
and firelike exhalation: and this is the cause of fine weather

So much for the atnospheric conditions under which the reflection
takes place. The reflection is fromthe nist that forns round the
sun or the moon, and that is why the halo is not seen opposite the sun
i ke the rai nbow

Since the reflection takes place in the sane way from every point
the result is necessarily a circle or a segnent of a circle: for if
the lines start fromthe sane point and end at the sane point and
are equal, the points where they forman angle will always lie on a
circle.

Let AGB and AZB and ADB be lines each of which goes fromthe point A
to the point B and forns an angle. Let the Iines AG AZ, AD be equa
and those at B, GB, ZB, DB equal too. (See diagram)

Draw the line AEB. Then the triangles are equal; for their base
AEB is equal. Draw perpendiculars to AEB fromthe angles; GE from G
ZE from Z, DE from D. Then these perpendiculars are equal, being in
equal triangles. And they are all in one plane, being all at right
angles to AEB and neeting at a single point E. So if you draw the |ine
it will be acircle and Eits centre. Now B is the sun, A the eye, and
the circunference passing through the points GZD the cloud from
which the line of sight is reflected to the sun

The mirrors must be thought of as contiguous: each of themis too
small to be visible, but their contiguity makes the whol e made up of
themall to seemone. The bright band is the sun, which is seen as a
circle, appearing successively in each of the nirrors as a point
i ndivisible to sense. The band of cloud next to it is black, its
col our being intensified by contrast with the brightness of the
hal o. The halo is formed rather near the earth because that is cal nmer
for where there is wind it is clear that no halo can naintain its
position.

Hal oes are conmoner round the noon because the greater heat of the
sun di ssol ves the condensations of the air nore rapidly.

Hal oes are formed round stars for the same reasons, but they are not
prognostic in the sane way because the condensation they inply is so
insignificant as to be barren

4

W have already stated that the rainbowis a reflection: we have now
to explain what sort of reflection it is, to describe its various
concomitants, and to assign their causes.

Sight is reflected fromall smooth surfaces, such as are air and
wat er anmong others. Air nust be condensed if it is to act as a nmirror
though it often gives a reflection even uncondensed when the sight
is weak. Such was the case of a man whose sight was faint and
i ndistinct. He always saw an image in front of himand facing himas
he wal ked. This was because his sight was reflected back to him Its
nmorbid condition made it so weak and delicate that the air close by
acted as a mirror, just as distant and condensed air nornally does,
and his sight could not push it back. So pronmontories in the sea
"l oom when there is a south-east wind, and everything seens bigger
and in a mst, too, things seem bigger: so, too, the sun and the stars
seem bi gger when rising and setting than on the neridian. But things
are best reflected fromwater, and even in process of formation it
is a better mirror than air, for each of the particles, the union of
whi ch constitutes a raindrop, is necessarily a better mrror than
mst. Nowit is obvious and has already been stated that a mirror of
this kind renders the col our of an object only, but not its shape.



Hence it follows that when it is on the point of raining and the air
in the clouds is in process of formng into raindrops but the rain
is not yet actually there, if the sun is opposite, or any other object
bright enough to make the cloud a mirror and cause the sight to be
reflected to the object then the reflection nust render the col our
of the object without its shape. Since each of the mirrors is so snal
as to be invisible and what we see is the continuous magni tude made up
of themall, the reflection necessarily gives us a continuous
magni t ude nade up of one colour; each of the mirrors contributing
the sane colour to the whole. We may deduce that since these
conditions are realizable there will be an appearance due to
refl ecti on whenever the sun and the cloud are related in the way
descri bed and we are between them But these are just the conditions
under which the rai nbow appears. So it is clear that the rainbowis
a reflection of sight to the sun

So the rai nbow al ways appears opposite the sun whereas the halo is
round it. They are both reflections, but the rainbowis
di stingui shed by the variety of its colours. The reflection in the one
case is fromwater which is dark and froma distance; in the other
fromair which is nearer and lighter in colour. Wite |ight through
a dark nmediumor on a dark surface (it nakes no difference) |ooks red.
We know how red the flanme of green wood is: this is because so nuch
smoke is mixed with the bright white firelight: so, too, the sun
appears red through snoke and mist. That is why in the rai nbow
reflection the outer circunference is red (the reflection being from
smal | particles of water), but not in the case of the halo. The
ot her colours shall be explained |ater. Again, a condensation of
this kind cannot persist in the neighbourhood of the sun: it nust
either turn to rain or be dissolved, but opposite to the sun there
is an interval during which the water is formed. |If there were not
this distinction hal oes woul d be coloured Iike the rainbow Actually
no conplete or circular halo presents this colour, only snmall and
fragmentary appearances called 'rods'. But if a haze due to water or
any other dark substance fornmed there we should have had, as we
mai ntain, a conplete rainbow |like that which we do find [anps. A
rai nbow appears round these in winter, generally with southerly w nds.
Per sons whose eyes are noist see it nost clearly because their sight
is weak and easily reflected. It is due to the npoistness of the air
and the soot which the flame gives off and which nixes with the air
and makes it a mirror, and to the blackness which that nmirror
derives fromthe snoky nature of the soot. The [ight of the |anp
appears as a circle which is not white but purple. It shows the
col ours of the rainbow, but because the sight that is reflected is too
weak and the mirror too dark, red is absent. The rainbow that is
seen when oars are raised out of the sea involves the sane relative
positions as that in the sky, but its colour is nore like that round
the | anps, being purple rather than red. The reflection is fromvery
smal | particles continuous with one another, and in this case the
particles are fully forned water. We get a rainbow, too, if a man
sprinkles fine drops in a roomturned to the sun so that the sun is
shining in part of the roomand throwing a shadow in the rest. Then if
one man sprinkles in the room another, standing outside, sees a
rai nbow where the sun's rays cease and nake the shadow. Its nature and
colour is like that fromthe oars and its cause is the sanme, for the
sprinkling hand corresponds to the oar

That the col ours of the rai nbow are those we described and how the
other colours come to appear in it will be clear fromthe foll ow ng
consi derations. W nust recognize, as we have said, and |ay down:
first, that white colour on a black surface or seen through a black
medi um gi ves red; second, that sight when strained to a distance



beconmes weaker and less; third, that black is in a sort the negation
of sight: an object is black because sight fails; so everything at a
di stance | ooks bl acker, because sight does not reach it. The theory of
these natters belongs to the account of the senses, which are the
proper subjects of such an inquiry; we need only state about them what
is necessary for us. At all events, that is the reason why distant

obj ects and objects seen in a mrror | ook darker and snaller and

snoot her, why the reflection of clouds in water is darker than the

cl ouds thenmselves. This latter is clearly the case: the reflection

di m ni shes the sight that reaches them It nakes no difference whether
the change is in the object seen or. in the sight, the result being in
ei ther case the sane. The following fact further is worth noticing.
Wien there is a cloud near the sun and we ook at it does not | ook
coloured at all but white, but when we ook at the same cloud in water
it shows a trace of rainbow colouring. Clearly, then, when sight is
reflected it is weakened and, as it makes dark | ook darker, so it
makes white ook |less white, changing it and bringing it nearer to

bl ack. When the sight is relatively strong the change is to red; the
next stage is green, and a further degree of weakness gives violet. No
further change is visible, but three conpletes the series of colours
(as we find three does in nost other things), and the change into

the rest is inperceptible to sense. Hence al so the rai nbow appears
with three colours; this is true of each of the two, but in a contrary
way. The outer band of the primary rainbowis red: for the |argest
band reflects nost sight to the sun, and the outer band is |argest.
The middl e band and the third go on the same principle. So if the
principles we |aid down about the appearance of colours are true the
rai nbow necessarily has three colours, and these three and no

ot hers. The appearance of yellowis due to contrast, for the red is
whitened by its juxtaposition with green. W can see this fromthe
fact that the rainbow is purest when the cloud is blackest; and then
the red shows nost yellow (Yellow in the rainbow cones between red
and green.) So the whole of the red shows white by contrast with the
bl ackness of the cloud around: for it is white conpared to the cloud
and the green. Again, when the rainbowis fading away and the red is
di ssolving, the white cloud is brought into contact with the green and
becones yell ow. But the nmoon rainbow af fords the best instance of this
colour contrast. It looks quite white: this is because it appears on
the dark cloud and at night. So, just as fire is intensified by

added fire, black beside black nmakes that which is in some degree
white |l ook quite white. Bright dyes too show the effect of contrast.
In woven and enbroi dered stuffs the appearance of colours is
profoundly affected by their juxtaposition with one another (purple,
for instance, appears different on white and on bl ack wool), and

al so by differences of illumnation. Thus enbroiderers say that they
of ten nmake nistakes in their colours when they work by | anplight,

and use the w ong ones.

W have now shown why the rai nbow has three colours and that these
are its only colours. The sanme cause expl ains the doubl e rai nbow and
the faintness of the colours in the outer one and their inverted
order. Wen sight is strained to a great distance the appearance of
the distant object is affected in a certain way: and the sane thing
hol ds good here. So the reflection fromthe outer rainbow is weaker
because it takes place froma greater distance and less of it
reaches the sun, and so the colours seen are fainter. Their order is
reversed because nore reflection reaches the sun fromthe snaller
i nner band. For that reflection is nearer to our sight which is
reflected fromthe band which is nearest to the prinmary rai nbow. Now
the snallest band in the outer rainbow is that which is nearest, and
so it will be red; and the second and the third will follow the sane



principle. Let B be the outer rainbow, A the inner one; let R stand
for the red colour, G for green, V for violet; yellow appears at the
point Y. Three rainbows or nore are not found because even the
second is fainter, so that the third reflection can have no strength
what ever and cannot reach the sun at all. (See diagram)

5

The rai nbow can never be a circle nor a segnent of a circle
greater than a semicircle. The consideration of the diagramw |l prove
this and the other properties of the rainbow (See diagram)

Let A be a hemi sphere resting on the circle of the horizon, |et
its centre be K and I et H be another point appearing on the horizon
Then, if the lines that fall in a cone fromK have HK as their axis,
and, K and Mbeing joined, the lines KMare reflected fromthe
hem sphere to H over the greater angle, the lines fromK wll fal
on the circunference of a circle. If the reflection takes place when
the Ium nous body is rising or setting the segnment of the circle above
the earth which is cut off by the horizon will be a sem-circle; if
the lum nous body is above the horizon it will always be less than a
semcircle, and it will be smallest when the |unmi nous body cul ni nates
First let the | unm nous body be appearing on the horizon at the point
H and let KMbe reflected to H, and let the plane in which Ais,
determned by the triangle HKM be produced. Then the section of the
sphere will be a great circle. Let it be A (for it makes no difference
whi ch of the planes passing through the line HK and deternined by
the triangle KVH is produced). Now the lines drawn fromH and Kto a
point on the senmicircle A are in a certain ratio to one another, and
no lines drawn fromthe sane points to another point on that
sem circle can have the sane ratio. For since both the points H and
K and the line KH are given, the line MHwill be given too;
consequently the ratio of the line MHto the line MK will be given
too. So Mwill touch a given circunference. Let this be NM Then the
i ntersection of the circunferences is given, and the sane rati o cannot
hol d between lines in the sane plane drawn fromthe sane points to any
ot her circunference but M\

Draw a line DB outside of the figure and divide it so that
D: B=MH: MK. But MH is greater than MK since the reflection of the
cone is over the greater angle (for it subtends the greater angle of
the triangle KVH). Therefore Dis greater than B. Then add to B a line
Z such that B+Z:D=D:B. Then make another |ine having the sane ratio to
B as KH has to Z, and join M.

Then | is the pole of the circle on which the lines fromK fall. For
the ratio of Dto IMis the sanme as that of Zto KH and of Bto KI. If
not, let Dbe in the sane ratio to a line indifferently |esser or
greater than IM and let this line be IP. Then HK and KI and IP will
have the sane ratios to one another as Z, B, and D. But the ratios
between Z, B, and D were such that Z+B:D=D. B. Therefore
IHIP=IP:1K. Now, if the points K, Hbe joined with the point P by the
lines HP, KP, these Iines will be to one another as IHis to IP, for
the sides of the triangles H P, KPlI about the angle |I are
honol ogous. Therefore, HP too will be to KP as H is to IP. But this
is also the ratio of MHto MK for the ratio both of H to IP and of
MHto MKis the sane as that of Dto B. Therefore, fromthe points
H Kthere will have been drawn lines with the same ratio to one
anot her, not only to the circunference MN but to another point as
well, which is inpossible. Since then D cannot bear that ratio to
any line either |lesser or greater than I M (the proof being in either
case the sane), it follows that it nust stand in that ratio to M
itself. Therefore as M is to IKso IHw Il beto M and finally MHto



MK.

If, then, a circle be described with I as pole at the distance M it
will touch all the angles which the lines fromH and K make by their
reflection. If not, it can be shown, as before, that lines drawn to
different points in the semicircle will have the same ratio to one
anot her, which was inpossible. If, then, the semicircle A be
revol ved about the dianmeter HKI, the lines reflected fromthe points
H K at the point Mwill have the sane ratio, and will make the
angl e KWH equal, in every plane. Further, the angle which HMand M
make with H wll always be the same. So there are a nunber of
triangles on H and KI equal to the triangles HM and KM. Their
perpendiculars will fall on H at the sane point and will be equal.
Let O be the point on which they fall. Then Ois the centre of the
circle, half of which, M\, is cut off by the horizon. (See diagram)

Next et the horizon be ABG but |et H have risen above the
hori zon. Let the axis now be H. The proof will be the sanme for the
rest as before, but the pole | of the circle will be bel ow the horizon
AG since the point H has risen above the horizon. But the pole, and
the centre of the circle, and the centre of that circle (nanmely H)
whi ch now determ nes the position of the sun are on the same |ine. But
since KH lies above the diameter AG the centre will be at O on the
line KI below the plane of the circle AG deterni ned the position of
the sun before. So the segment YX which is above the horizon will be
less than a semicircle. For YXMwas a senicircle and it has now been
cut off by the horizon AG So part of it, YM wll be invisible when
the sun has risen above the horizon, and the segnment visible will be
smal | est when the sun is on the neridian; for the higher His the
| ower the pole and the centre of the circle will be.

In the shorter days after the autumm equi nox there may be a
rai nbow at any time of the day, but in the |longer days fromthe spring
to the autum equi nox there cannot be a rai nbow about nidday. The
reason for this is that when the sun is north of the equator the
visible arcs of its course are all greater than a semicircle, and go
on increasing, while the invisible arc is small, but when the sun is
south of the equator the visible arc is small and the invisible arc
great, and the farther the sun noves south of the equator the
greater is the invisible arc. Consequently, in the days near the
sunmer solstice, the size of the visible arc is such that before the
point H reaches the niddle of that arc, that is its point of
cul mnation, the point is well below the horizon; the reason for
this being the great size of the visible arc, and the consequent
di stance of the point of culmination fromthe earth. But in the days
near the winter solstice the visible arcs are small, and the
contrary is necessarily the case: for the sun is on the neridian
before the point H has risen far.

6

Mock suns, and rods too, are due to the causes we have descri bed.
A nock sun is caused by the reflection of sight to the sun. Rods are
seen when sight reaches the sun under circunstances |ike those which
we described, when there are clouds near the sun and sight is
reflected fromsone liquid surface to the cloud. Here the clouds
t hemsel ves are col ourl ess when you | ook at themdirectly, but in the
water they are full of rods. The only difference is that in this
|atter case the colour of the cloud seens to reside in the water
but in the case of rods on the cloud itself. Rods appear when the
conposition of the cloud is uneven, dense in part and in part rare,
and nore and less watery in different parts. Then the sight is
reflected to the sun: the mirrors are too snall for the shape of the



sun to appear, but, the bright white light of the sun, to which the
sight is reflected, being seen on the uneven mirror, its col our
appears partly red, partly green or yellow It rmakes no difference
whet her sight passes through or is reflected froma nedium of that
kind; the colour is the same in both cases; if it is red in the
first case it nmust be the same in the other

Rods then are occasi oned by the unevenness of the nirror-as
regards colour, not form The nock sun, on the contrary, appears
when the air is very uniform and of the same density throughout. This
iswhy it is white: the uniformcharacter of the mrror gives the
reflection in it a single colour, while the fact that the sight is
reflected in a body and is thrown on the sun all together by the nist,
which is dense and watery though not yet quite water, causes the sun's
true colour to appear just as it does when the reflection is from
t he dense, snmooth surface of copper. So the sun's col our being
white, the nock sun is white too. This, too, is the reason why the
nock sun is a surer sign of rain than the rods; it indicates, nore
than they do, that the air is ripe for the production of water
Further a nock sun to the south is a surer sign of rain than one to
the north, for the air in the south is readier to turn into water than
that in the north

Mock suns and rods are found, as we stated, about sunset and
sunrise, not above the sun nor belowit, but beside it. They are not
found very close to the sun, nor very far fromit, for the sun
di ssolves the cloud if it is near, but if it is far off the reflection
cannot take place, since sight weakens when it is reflected froma
small mrror to a very distant object. (This is why a halo is never
found opposite to the sun.) If the cloud is above the sun and close to
it the sun will dissolve it; if it is above the sun but at a
di stance the sight is too weak for the reflection to take place, and
so it will not reach the sun. But at the side of the sun, it is
possible for the mirror to be at such an interval that the sun does
not dissolve the cloud, and yet sight reaches it undininished
because it noves close to the earth and is not dissipated in the
i mensity of space. It cannot subsist bel ow the sun because close to
the earth the sun's rays would dissolve it, but if it were high up and
the sun in the nmiddle of the heavens, sight would be dissipated.

I ndeed, even by the side of the sun, it is not found when the sun is
in the niddle of the sky, for then the line of vision is not close
to the earth, and so but little sight reaches the mirror and the
reflection fromit is altogether feeble.

Some account has now been given of the effects of the secretion
above the surface of the earth; we nust go on to describe its
operations below, when it is shut up in the parts of the earth.

Just as its twofold nature gives rise to various effects in the
upper region, so here it causes two varieties of bodies. W maintain
that there are two exhal ati ons, one vaporous the other snoky, and
there correspond two ki nds of bodies that originate in the earth,
'fossiles' and netals. The heat of the dry exhalation is the cause
of all 'fossiles'. Such are the kinds of stones that cannot be nelted,
and real gar, and ochre, and ruddle, and sul phur, and the other
things of that kind, nost 'fossiles' being either coloured |lye or
i ke cinnabar, a stone conpounded of it. The vaporous exhalation is
the cause of all netals, those bodies which are either fusible or
mal | eabl e such as iron, copper, gold. Al these originate fromthe
i mpri sonnent of the vaporous exhalation in the earth, and especially
in stones. Their dryness conpresses it, and it congeals just as dew or
hoar-frost does when it has been separated off, though in the
present case the netals are generated before that segregation
occurs. Hence, they are water in a sense, and in a sense not. Their



matter was that which might have become water, but it can no | onger do
so: nor are they, |like savours, due to a qualitative change in
actual water. Copper and gold are not formed |like that, but in every
case the evaporation congeal ed before water was forned. Hence, they
all (except gold) are affected by fire, and they possess an
admi xture of earth; for they still contain the dry exhal ation

This is the general theory of all these bodies, but we nust take
up each kind of themand discuss it separately.

Book |V
1

WE have explained that the qualities that constitute the elenents
are four, and that their conbinations deternine the nunber of the
el enents to be four.

Two of the qualities, the hot and the cold, are active; two, the dry
and the noi st, passive. W can satisfy ourselves of this by |ooking at
i nstances. In every case heat and cold deternine, conjoin, and
change things of the same kind and things of different kinds,
noi st eni ng, drying, hardening, and softening them Things dry and
noi st, on the other hand, both in isolation and when present
together in the same body are the subjects of that deternination and
of the other affections enunerated. The account we give of the
qualities when we define their character shows this too. Hot and
cold we describe as active, for 'congregating' is essentially a
species of 'being active': noist and dry are passive, for it is in
virtue of its being acted upon in a certain way that a thing is said
to be 'easy to deternmine' or 'difficult to deternine'. So it is
clear that some of the qualities are active and sone passive.

Next we nust describe the operations of the active qualities and the
forns taken by the passive. First of all, true becom ng, that is,
natural change, is always the work of these powers and so is the
correspondi ng natural destruction; and this becom ng and this
destruction are found in plants and animals and their parts. True
natural becoming is a change introduced by these powers into the
matter underlying a given thing when they are in a certain ratio to
that matter, which is the passive qualities we have nentioned. Wen
the hot and the cold are masters of the natter they generate a
thing: if they are not, and the failure is partial, the object is
i mperfectly boiled or otherw se unconcocted. But the strictest genera
opposite of true beconming is putrefaction. Al natural destruction
is onthe way to it, as are, for instance, growing old or grow ng dry.
Putrescence is the end of all these things, that is of all natura
obj ects, except such as are destroyed by violence: you can burn, for
i nstance, flesh, bone, or anything else, but the natural course of
their destruction ends in putrefaction. Hence things that putrefy
begi n by being noist and end by being dry. For the noist and the dry
were their matter, and the operation of the active qualities caused
the dry to be deternined by the noist.

Destruction supervenes when the deternined gets the better of the
determining by the help of the environnent (though in a special
sense the word putrefaction is applied to partial destruction, when
a thing's nature is perverted). Hence everything, except fire, is
liable to putrefy; for earth, water, and air putrefy, being all of
themmatter relatively to fire. The definition of putrefaction is: the
destruction of the peculiar and natural heat in any noist subject by
external heat, that is, by the heat of the environment. So since
| ack of heat is the ground of this affection and everything in as
far as it lacks heat is cold, both heat and cold will be the causes of
putrefaction, which will be due indifferently to cold in the



putrefying subject or to heat in the environnent.

Thi s explains why everything that putrefies grows drier and ends
by becom ng earth or dung. The subject's own heat departs and causes
the natural noisture to evaporate with it, and then there is nothing
left to draw in moisture, for it is a thing's peculiar heat that
attracts noisture and draws it in. Again, putrefaction takes place
less in cold that in hot seasons, for in winter the surrounding air
and water contain but little heat and it has no power, but in summer
there is nore. Again, what is frozen does not putrefy, for its cold is
greater that the heat of the air and so is not mastered, whereas
what affects a thing does master it. Nor does that which is boiling or
hot putrefy, for the heat in the air being less than that in the
obj ect does not prevail over it or set up any change. So too
anything that is flowing or in notion is less apt to putrefy than a
thing at rest, for the notion set up by the heat in the air is
weaker than that pre-existing in the object, and so it causes no
change. For the same reason a great quantity of a thing putrefies |ess
readily than a little, for the greater quantity contains too nmuch
proper fire and cold for the corresponding qualities in the
environnent to get the better of. Hence, the sea putrefies quickly
when broken up into parts, but not as a whole; and all other waters
i kewise. Animals too are generated in putrefying bodies, because
the heat that has been secreted, being natural, organizes the
particles secreted with it.

So much for the nature of becom ng and of destruction

2

We nust now describe the next kinds of processes which the qualities
al ready nmentioned set up in actually existing natural objects as
matter.

O these concoction is due to heat; its species are ripening,
boiling, broiling. Inconcoction is due to cold and its species are
rawness, inperfect boiling, inperfect broiling. (W nust recognize
that the things are not properly denoted by these words: the various
cl asses of sinmilar objects have no names universally applicable to
them consequently we nust think of the species enunerated as being
not what those words denote but something like it.) Let us say what
each of themis. Concoction is a process in which the natural and
proper heat of an object perfects the correspondi ng passive qualities,
whi ch are the proper natter of any given object. For when concoction
has taken place we say that a thing has been perfected and has cone to
be itself. It is the proper heat of a thing that sets up this
perfecting, though external influences may contribute in sone
degrees to its fulfilment. Baths, for instance, and other things of
the kind contribute to the digestion of food, but the primary cause is
the proper heat of the body. In some cases of concoction the end of
the process is the nature of the thing-nature, that is, in the sense
of the formal cause and essence. |In other cases it leads to sone
presupposed state which is attai ned when the noi sture has acquired
certain properties or a certain magnitude in the process of being
broiled or boiled or of putrefying, or however else it is being
heated. This state is the end, for when it has been reached the
thing has some use and we say that concoction has taken place. Mist is
an instance of this, and the matter in boils when it becomes purul ent,
and tears when they beconme rheum and so with the rest.

Concoction ensues whenever the matter, the noisture, is
mastered. For the matter is what is deternined by the heat
connatural to the object, and as long as the rati o between them exists
init athing maintains its nature. Hence things like the liquid and
solid excreta and ejecta in general are signs of health, and



concoction is said to have taken place in them for they show that the
proper heat has got the better of the indeterm nate natter

Thi ngs that undergo a process of concoction necessarily becone
thicker and hotter, for the action of heat is to make things nore
conmpact, thicker, and drier.

This then is the nature of concoction: but inconcoction is an
i nperfect state due to lack of proper heat, that is, to cold. That
of which the inperfect state is, is the correspondi ng passive
qualities which are the natural matter of anything.

So nmuch for the definition of concoction and inconcoction

3

Ri pening is a sort of concoction; for we call it ripening when there
is a concoction of the nutrinent in fruit. And since concoction is a
sort of perfecting, the process of ripening is perfect when the
seeds in fruit are able to reproduce the fruit in which they are
found; for in all other cases as well this is what we nmean by
"perfect'. This is what 'ripening’ neans when the word is applied to
fruit. However, many other things that have undergone concoction are
said to be 'ripe', the general character of the process being the
sanme, though the word is applied by an extension of neaning. The
reason for this extension is, as we explained before, that the various
nodes in which natural heat and cold perfect the natter they deternine
have not special nanmes appropriated to them In the case of boils
and phlegm and the like, the process of ripening is the concoction of
the moisture in themby their natural heat, for only that which gets
the better of matter can deternmine it. So everything that ripens is
condensed froma spirituous into a watery state, and froma watery
into an earthy state, and in general from being rare becones dense. In
this process the nature of the thing that is ripening incorporates
sonme of the nmatter in itself, and sone it rejects. So nuch for the
definition of ripening.

Rawness is its opposite and is therefore an inperfect concoction
of the nutrinment in the fruit, nanely, of the undeterm ned noisture.
Consequently a raw thing is either spirituous or watery or contains
both spirit and water. Ri pening being a kind of perfecting, rawness
will be an inperfect state, and this state is due to a lack of natura
heat and its disproportion to the noisture that is undergoing the
process of ripening. (Nothing noist ripens wthout the adm xture of
sone dry matter: water alone of |iquids does not thicken.) This
di sproportion nay be due either to defect of heat or to excess of
the matter to be deternined: hence the juice of raw things is thin,
cold rather than hot, and unfit for food or drink. Rawness, I|ike
ripening, is used to denote a variety of states. Thus the liquid and
solid excreta and catarrhs are called raw for the same reason, for
in every case the word is applied to things because their heat has not
got the mastery in them and conpacted them If we go further, brick is
called raw and so is nmilk and nany other things too when they are such
as to adnit of being changed and conpacted by heat but have remained
unaf fected. Hence, while we speak of 'boiled water, we cannot speak
of raw water, since it does not thicken. W have now defined
ri pening and rawness and assigned their causes.

Boiling is, in general, a concoction by noist heat of the
i ndetermi nate matter contained in the noisture of the thing boiled,
and the word is strictly applicable only to things boiled in the way
of cooking. The indeternminate nmatter, as we said, will be either
spirituous or watery. The cause of the concoction is the fire
contained in the noisture; for what is cooked in a frying-pan is
broiled: it is the heat outside that affects it and, as for the



nmoi sture in which it is contained, it dries this up and draws it
into itself. But a thing that is being boiled behaves in the
opposite way: the mpisture contained in it is drawn out of it by the
heat in the liquid outside. Hence boiled neats are drier than broil ed;
for, in boiling, things do not draw the noisture into thenselves,
since the external heat gets the better of the internal: if the

i nternal heat had got the better it would have drawn the noisture to
itself. Not every body admits of the process of boiling: if there is
no noisture init, it does not (for instance, stones), nor does it

if there is noisture in it but the density of the body is too great
for it-to-be mastered, as in the case of wood. But only those bodies
can be boiled that contain noisture which can be acted on by the
heat contained in the liquid outside. It is true that gold and wood
and many other things are said to be '"boiled : but this is a stretch
of the neaning of the word, though the kind of thing intended is the
sanme, the reason for the usage being that the various cases have no
names appropriated to them Liquids too, like mlk and nust, are
said to undergo a process of 'boiling' when the external fire that
surrounds and heats them changes the savour in the liquid into a given
form the process being thus in a way |ike what we have called
boi | i ng.

The end of the things that undergo boiling, or indeed any form of
concoction, is not always the same: sone are neant to be eaten, sone
drunk, and sone are intended for other uses; for instance dyes, too,
are said to be 'boiled

Al'l those things then admit of 'boiling' which can grow denser,
smal l er, or heavier; also those which do that with a part of
thenselves and with a part do the opposite, dividing in such a way
that one portion thickens while the other grows thinner, like mlk
when it divides into whey and curd. G| by itself is affected in
none of these ways, and therefore cannot be said to adnmt of
"boiling'. Such then is the pfcies of concoction known as 'boiling'
and the process is the sane in an artificial and in a natura
instrument, for the cause will be the sanme in every case

I mperfect boiling is the formof inconcoction opposed to boiling.
Now t he opposite of boiling properly so called is an inconcoction of
the undeterm ned matter in a body due to lack of heat in the
surrounding liquid. (Lack of heat inplies, as we have pointed out, the
presence of cold.) The notion which causes inperfect boiling is
different fromthat which causes boiling, for the heat which
operates the concoction is driven out. The lack of heat is due
either to the anmobunt of cold in the liquid or to the quantity of
noi sture in the object undergoing the process of boiling. Were either
of these conditions is realized the heat in the surrounding liquid
is too great to have no effect at all, but too small to carry out
the process of concocting uniformy and thoroughly. Hence things are
harder when they are inperfectly boiled than when they are boiled, and
the moisture in themnore distinct fromthe solid parts. So rmuch for
the definition and causes of boiling and inperfect boiling.

Broiling is concoction by dry foreign heat. Hence if a man were to
boil a thing but the change and concoction in it were due, not to
the heat of the liquid but to that of the fire, the thing will have
been broiled and not boil ed when the process has been carried to
conpletion: if the process has gone too far we use the word 'scorched
to describe it. If the process |leaves the thing drier at the end the
agent has been dry heat. Hence the outside is drier than the inside,
the opposite being true of things boiled. Were the process is
artificial, broiling is nmore difficult than boiling, for it is
difficult to heat the inside and the outside uniformy, since the
parts nearer to the fire are the first to get dry and consequently get



nore intensely dry. In this way the outer pores contract and the

noi sture in the thing cannot be secreted but is shut in by the closing
of the pores. Now broiling and boiling are artificial processes, but
the sane general kind of thing, as we said, is found in nature too.
The affections produced are simlar though they lack a name; for art
imtates nature. For instance, the concoction of food in the body is
like boiling, for it takes place in a hot and noist nedium and the
agent is the heat of the body. So, too, certain forns of indigestion
are like inperfect boiling. And it is not true that animals are
generated in the concoction of food, as sone say. Really they are
generated in the excretion which putrefies in the |ower belly, and
they ascend afterwards. For concoction goes on in the upper belly

but the excretion putrefies in the lower: the reason for this has been
expl ai ned el sewhere.

W have seen that the opposite of boiling is inperfect boiling:
now there is sonething correspondi ngly opposed to the species of
concoction called broiling, but it is nore difficult to find a name
for it. It would be the kind of thing that would happen if there
were inmperfect broiling instead of broiling proper through |ack of
heat due to deficiency in the external fire or to the quantity of
water in the thing undergoing the process. For then we should get
too much heat for no effect to be produced, but too little for
concoction to take place.

W have now expl ai ned concoction and inconcoction, ripening and
rawness, boiling and broiling, and their opposites.

4

W nust now describe the fornms taken by the passive qualities the
noi st and the dry. The elenments of bodies, that is, the passive
ones, are the noist and the dry; the bodies thenselves are
conmpounded of them and whi chever predoni nates deternines the nature of
t he body; thus sonme bodi es partake nore of the dry, others of the
nmoist. All the forms to be described will exist either actually, or
potentially and in their opposite: for instance, there is actua
nel ting and on the other hand that which adnits of being nelted.

Since the noist is easily deternmined and the dry deternmined with
difficulty, their relation to one another is like that of a dish and
its condinments. The noist is what nmakes the dry deterninable, and each
serves as a sort of glue to the other-as Enpedocles said in his poem
on Nature, 'glueing neal together by nmeans of water.' Thus the
det erm ned body involves themboth. O the elenents earth is
especially representative of the dry, water of the noist, and
therefore all determ nate bodies in our world involve earth and water
Every body shows the quality of that elenent which predominates init.
It is because earth and water are the material elenments of al
bodies that aninals live in themalone and not in air or fire.

O the qualities of bodies hardness and softness are those which
must primarily belong to a deternined thing, for anything made up of
the dry and the noist is necessarily either hard or soft. Hard is that
the surface of which does not yield into itself; soft that which
does yield but not by interchange of place: water, for instance, is
not soft, for its surface does not yield to pressure or sink in but
there is an interchange of place. Those things are absolutely hard and
soft which satisfy the definition absolutely, and those things
relatively so which do so conpared with another thing. Now
relatively to one another hard and soft are indefinable, because it is
a matter of degree, but since all the objects of sense are
determined by reference to the faculty of sense it is clearly the
relation to touch which determ nes that which is hard and soft



absol utely, and touch is that which we use as a standard or nean. So
we call that which exceeds it hard and that which falls short of it
soft.

5

A body determined by its own boundary must be either hard or soft;
for it either yields or does not.

It nmust al so be concrete: or it could not be so deternined. So since
everything that is deternmned and solid is either hard or soft and
these qualities are due to concretion, all conposite and deterni ned
bodi es nust involve concretion. Concretion therefore nust be
di scussed.

Now there are two causes besides matter, the agent and the quality
brought about, the agent being the efficient cause, the quality the
formal cause. Hence concretion and di saggregation, drying and
noi st eni ng, nust have these two causes.

But since concretion is a formof drying |l et us speak of the
latter first.

As we have expl ai ned, the agent operates by neans of two qualities
and the patient is acted on in virtue of two qualities: action takes
pl ace by means of heat or cold, and the quality is produced either
by the presence or by the absence of heat or cold; but that which is
acted upon is noist or dry or a conpound of both. Water is the el enment
characterized by the noist, earth that characterized by the dry, for
these anong the elenents that adnit the qualities noist and dry are
passi ve. Therefore cold, too, being found in water and earth (both
of which we recognize to be cold), nust be reckoned rather as a
passive quality. It is active only as contributing to destruction or
incidentally in the manner described before; for cold is sonetines
actually said to burn and to warm but not in the same way as heat
does, but by collecting and concentrating heat.

The subjects of drying are water and the various watery fluids and
t hose bodi es which contain water either foreign or connatural. By
foreign | nean like the water in wool, by connatural, like that in
ml k. The watery fluids are wi ne, urine, whey, and in general those
fluids which have no sedinment or only a little, except where this
absence of sedinent is due to viscosity. For in some cases, in oil and
pitch for instance, it is the viscosity which prevents any sedi nment
from appeari ng.

It is always a process of heating or cooling that dries things,
but the agent in both cases is heat, either internal or external
For even when things are dried by cooling, |like a garnent, where the
noi sture exists separately it is the internal heat that dries them It
carries off the noisture in the shape of vapour (if there is not too
much of it), being itself driven out by the surrounding cold. So
everything is dried, as we have said, by a process either of heating
or cooling, but the agent is always heat, either internal or external
carrying of f the noisture in vapour. By external heat | nmean as
where things are boiled: by internal where the heat breathes out and
takes away and uses up its noisture. So nuch for drying.

6

Li quefaction is, first, condensation into water; second, the nelting
of a solidified body. The first, condensation, is due to the cooling
of vapour: what nelting is will appear fromthe account of
solidification.

What ever solidifies is either water or a mxture of earth and water
and the agent is either dry heat or cold. Hence those of the bodies



solidified by heat or cold which are soluble at all are dissol ved by
their opposites. Bodies solidified by the dry-hot are dissol ved by
water, which is the noist-cold, while bodies solidified by cold are
di ssolved by fire, which is hot. Sone things seemto be solidified
by water, e.g. boiled honey, but really it is not the water but the
cold in the water which effects the solidification. Aqueous bodies are
not solidified by fire: for it is fire that dissolves them and the
sane cause in the same relation cannot have opposite effects upon
the sanme thing. Again, water solidifies owing to the departure of
heat; so it will clearly be dissolved by the entry into it of heat:
cold, therefore, nmust be the agent in solidifying it.

Hence aqueous bodies do not thicken when they solidify; for
t hi ckeni ng occurs when the noisture goes off and the dry matter
cones together, but water is the only liquid that does not thicken
Those bodies that are nade up of both earth and water are solidified
both by fire and by cold and in either case are thickened. The
operation of the two is in a way the same and in a way different. Heat
acts by drawing off the noisture, and as the noisture goes off in
vapour the dry matter thickens and collects. Cold acts by driving
out the heat, which is acconpani ed by the noisture as this goes off in
vapour with it. Bodies that are soft but not |liquid do not thicken but
solidify when the noisture | eaves them e.g. potter's clay in
process of baking: but those m xed bodies that are liquid thicken
besi des solidifying, like mlk. Those bodies which have first been
t hi ckened or hardened by cold often begin by beconi ng noist: thus
potter's clay at first in the process of baking steanms and grows
softer, and is liable to distortion in the ovens for that reason

Now of the bodies solidified by cold which are made up both of earth
and water but in which the earth preponderates, those which solidify
by the departure of heat nelt by heat when it enters into them
again; this is the case with frozen nud. But those which solidify by
refrigeration, where all the noisture has gone off in vapour wth
the heat, like iron and horn, cannot be dissol ved except by
excessi ve heat, but they can be softened-though manufactured iron does
nelt, to the point of becoming fluid and then solidifying again.
This is how steel is nade. The dross sinks to the bottomand is
purged away: when this has been done often and the netal is pure we
have steel. The process is not repeated often because the purification
of the netal involves great waste and | oss of weight. But the iron
that has less dross is the better iron. The stone pyrinmachus, too,
nelts and fornms into drops and becones fluid; after having been in a
fluid state it solidifies and becomes hard again. M| stones, too,
nelt and becone fluid: when the fluid mass begins to solidify it is
bl ack but its consistency cones to be like that of linme. and earth,
t oo

O the bodies which are solidified by dry heat sone are insol uble,
others are dissolved by liquid. Pottery and sone ki nds of stone that
are fornmed out of earth burnt up by fire, such as mllstones, cannot
be dissolved. Natron and salt are soluble by liquid, but not al
liquid but only such as is cold. Hence water and any of its
varieties nelt them but oil does not. For the opposite of the dry-hot
is the cold-noist and what the one solidified the other will dissolve,
and so opposites will have opposite effects.

7

If a body contains nore water than earth fire only thickens it: if
it contains nore earth fire solidifies it. Hence natron and salt and
stone and potter's clay nmust contain nore earth.

The nature of oil presents the greatest problem I|f water



preponderated in it, cold ought to solidify it; if earth
preponderated, then fire ought to do so. Actually neither
solidifies, but both thicken it. The reason is that it is full of
air (hence it floats on the top of water, since air tends to rise).
Cold thickens it by turning the air in it into water, for any
m xture of oil and water is thicker than either. Fire and the | apse of
time thicken and whiten it. The whitening follows on the evaporation
of any water that may have been in it; the is due to the change of the
air into water as the heat in the oil is dissipated. The effect in
both cases is the sane and the cause is the sanme, but the manner of
its operation is different. Both heat and cold thicken it, but neither
dries it (neither the sun nor cold dries oil), not only because it
is glutinous but because it contains air. Its glutinous nature
prevents it fromgiving off vapour and so fire does not dry it or boi
it off.

Those bodi es which are nmade up of earth and water may be
classified according to the preponderance of either. There is a kind
of wine, for instance, which both solidifies and thickens by boiling-I
mean, nust. All bodies of this kind lose their water as they That it
is their water may be seen fromthe fact that the vapour from them
condenses into water when collected. So wherever sone sedinent is |eft
this is of the nature of earth. Sone of these bodies, as we have said,
are also thickened and dried by cold. For cold not only solidifies but
al so dries water, and thickens things by turning air into water
(Solidifying, as we have said, is a formof drying.) Now those
things that are not thickened by cold, but solidified, belong rather
to water, e.g.. wine, urine, vinegar, lye, whey. But those things that
are thickened (not by evaporation due to fire) are nade up either of
earth or of water and air: honey of earth, while oil contains air.
M1k and bl ood, too, are nmade up of both water and earth, though earth
generally predoninates in them So, too, are the liquids out of
whi ch natron and salt are forned; and stones are also forned from sone
m xtures of this kind. Hence, if the whey has not been separated, it
burns away if you boil it over a fire. But the earthy elenent in
mlk can al so be coagul ated by the help of fig-juice, if you boil it
in a certain way as doctors do when they treat it with fig-juice,
and this is how the whey and the cheese are conmonly separat ed.
Whey, once separated, does not thicken, as the milk did, but boils
away |ike water. Sonetinmes, however, there is little or no cheese in
mlk, and such milk is not nutritive and is nore |ike water. The
case of blood is sinmlar: cold dries and so solidifies it. Those kinds
of blood that do not solidify, like that of the stag, belong rather to
wat er and are very cold. Hence they contain no fibres: for the
fibres are of earth and solid, and bl ood from which they have been
removed does not solidify. This is because it cannot dry; for what
remains is water, just as what renains of nmilk when cheese has been
renmoved is water. The fact that diseased blood will not solidify is
evi dence of the same thing, for such blood is of the nature of serum
and that is phlegmand water, the nature of the aninmal having failed
to get the better of it and digest it.

Sonme of these bodies are soluble, e.g. natron, some insoluble,
e.g. pottery: of the latter, sone, |ike horn, can be softened by heat,
others, like pottery and stone, cannot. The reason is that opposite
causes have opposite effects: consequently, if solidification is due
to two causes, the cold and the dry, solution nust be due to the hot
and the moist, that is, to fire and to water (these being
opposites): water dissolving what was solidified by fire alone, fire
what was solidified by cold alone. Consequently, if any things
happen to be solidified by the action of both, these are |east apt
to be soluble. Such a case we find where things have been heated and



are then solidified by cold. Wen the heat in |eaving them has
caused nost of the noisture to evaporate, the cold so conpacts these
bodi es together again as to | eave no entrance even for noisture.
Theref ore heat does not dissolve them (for it only dissolves those
bodi es that are solidified by cold alone), nor does water (for it does
not dissolve what cold solidifies, but only what is solidified by
dry heat). But iron is nelted by heat and solidified by cold. Wod
consists of earth and air and is therefore conbustible but cannot be
nmelted or softened by heat. (For the sanme reason it floats in
wat er-all except ebony. This does not, for other kinds of wood contain
a preponderance of air, but in black ebony the air has escaped and
so earth preponderates in it.) Pottery consists of earth al one because
it solidified gradually in the process of drying. Water cannot get
intoit, for the pores were only |arge enough to admt of vapour
escapi ng: and seeing that fire solidified it, that cannot dissolve
it either.

So solidification and nelting, their causes, and the Kkinds of
subj ects in which they occur have been descri bed.
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Al'l this makes it clear that bodies are fornmed by heat and cold
and that these agents operate by thickening and solidifying. It is
because these qualities fashion bodies that we find heat in all of
them and in sonme cold in so far as heat is absent. These qualities,
then, are present as active, and the noist and the dry as passive, and
consequently all four are found in m xed bodies. So water and earth
are the constituents of honpgeneous bodies both in plants and in
ani mal s and of netals such as gold, silver, and the rest-water and
earth and their respective exhal ations shut up in the conpound bodi es,
as we have expl ai ned el sewhere.

Al these nixed bodies are distinguished fromone another, firstly
by the qualities special to the various senses, that is, by their
capacities of action. (For a thing is white, fragrant, sonant,
sweet, hot, cold in virtue of a power of acting on sense). Secondly by
other nore characteristic affections which express their aptitude to
be affected: | nean, for instance, the aptitude to nelt or solidify or
bend and so forth, all these qualities, |ike noist and dry, being
passive. These are the qualities that differentiate bone, flesh
si new, wood, bark, stone and all other honbgeneous natural bodies. Let
us begin by enunerating these qualities expressing the aptitude or
i naptitude of a thing to be affected in a certain way. They are as
follows: to be apt or inapt to solidify, nmelt, be softened by heat, be
softened by water, bend, break, be comm nuted, inpressed, noul ded,
squeezed; to be tractile or non-tractile, malleable or
non-mal | eable, to be fissile or non-fissile, apt or inapt to be cut;
to be viscous or friable, conpressible or inconpressible,
conbustible or inconbustible; to be apt or inapt to give off funes.
These affections differentiate nost bodies fromone another. Let us go
on to explain the nature of each of them W have already given a
general account of that which is apt or inapt to solidify or to
melt, but et us return to themagain now O all the bodies that
adnmit of solidification and hardening, sonme are brought into this
state by heat, others by cold. Heat does this by drying up their
noi sture, cold by driving out their heat. Consequently some bodies are
affected in this way by defect of noisture, sone by defect of heat:
wat ery bodi es by defect of heat, earthy bodies of npisture. Now
those bodies that are so affected by defect of noisture are
di ssol ved by water, unless |like pottery they have so contracted that
their pores are too small for the particles of water to enter. Al



those bodies in which this is not the case are dissolved by water
e.g. natron, salt, dry mud. Those bodies that solidified through
defect of heat are nelted by heat, e.g. ice, |lead, copper. So much for
the bodies that adnit of solidification and of nmelting, and those that
do not admit of nelting.

The bodi es which do not adnmit of solidification are those which
contain no aqueous noisture and are not watery, but in which heat

and earth preponderate, |ike honey and nust (for these are in a sort
of state of effervescence), and those which do possess sonme water
but have a preponderance of air, like oil and quicksilver, and al

Vi scous substances such as pitch and birdline.
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Those bodies adnit of softening which are not (like ice) made up
of water, but in which earth predonminates. Al their noisture nust not
have left them (as in the case of natron and salt), nor nust the
relation of dry to noist in thembe incongruous (as in the case of
pottery). They nust be tractile (without admtting water) or malleable
(wi thout consisting of water), and the agent in softening themis
fire. Such are iron and horn.

Both of bodies that can nelt and of bodies that cannot, some do
and sone do not adnmit of softening in water. Copper, for instance,
whi ch can be nelted, cannot be softened in water, whereas wool and
earth can be softened in water, for they can be soaked. (It is true
that though copper can be nelted the agent in its case is not water
but sonme of the bodies that can be nelted by water too such as
natron and salt cannot be softened in water: for nothing is said to be
so affected unless the water soaks into it and makes it softer.)

Sone things, on the other hand, such as wool and grain, can be
softened by water though they cannot be nelted. Any body that is to be
softened by water nust be of earth and nust have its pores larger than
the particles of water, and the pores thenselves nust be able to
resist the action of water, whereas bodies that can be 'nelted by

wat er nmust have pores throughout.

(Wiy is it that earth is both 'nelted and softened by noisture,
while natron is 'nelted but not softened? Because natron is
pervaded t hroughout by pores so that the parts are inmedi ately divi ded
by the water, but earth has al so pores which do not connect and is
therefore differently affected according as the water enters by one or
the other set of pores.)

Sone bodi es can be bent or straightened, like the reed or the withy,
sonme cannot, like pottery and stone. Those bodies are apt to be bent
and strai ghtened which can change from being curved to being
straight and from being straight to being curved, and bendi ng and
strai ghtening consist in the change or notion to the straight or to
a curve, for athing is said to be in process of being bent whether it
is being made to assunme a convex or a concave shape. So bending is
defined as notion to the convex or the concave w thout a change of
length. For if we added 'or to the straight', we should have a thing
bent and straight at once, and it is inpossible for that which is
straight to be bent. And if all bending is a bending back or a bending
down, the former being a change to the convex, the latter to the
concave, a notion that leads to the strai ght cannot be called bendi ng,
but bendi ng and straightening are two different things. These, then
are the things that can, and those that cannot be bent, and be
strai ght ened.

Sone things can be both broken and conminuted, others adnmit only one
or the other. Wod, for instance, can be broken but not conm nuted,

i ce and stone can be conmi nuted but not broken, while pottery may



ei ther be conminuted or broken. The distinction is this: breaking is a
di vision and separation into large parts, conmm nution into parts of
any size, but there nust be nore of themthan two. Now those solids
that have many pores not conmunicating with one another are
conminui ble (for the linmt to their subdivision is set by the
pores), but those whose pores stretch continuously for a | ong way
are breakable, while those which have pores of both kinds are both
conmi nui bl e and breakabl e.

Some things, e.g. copper and wax, are inpressible, others, e.g.
pottery and water, are not. The process of being inpressed is the
sinking of a part of the surface of a thing in response to pressure or

a blow, in general to contact. Such bodies are either soft, like

wax, where part of the surface is depressed while the rest remains, or
hard, |ike copper. Non-inpressible bodies are either hard, like
pottery (its surface does not give way and sink in), or liquid, like
wat er (for though water does give way it is not in a part of it, for
there is a reciprocal change of place of all its parts). Those

i npressibles that retain the shape i npressed on themand are easily
nmoul ded by the hand are called 'plastic'; those that are not easily
nmoul ded, such as stone or wood, or are easily nmoul ded but do not
retain the shape i npressed, |ike wool or a sponge, are not plastic.
The | ast group are said to be 'squeezable'. Things are 'squeezabl e
when they can contract into thenmselves under pressure, their surface
sinking in w thout being broken and w thout the parts interchanging
position as happens in the case of water. (W speak of pressure when
there is novenent and the notor remains in contact with the thing
nmoved, of inmpact when the novenment is due to the |ocal nmovenent of the
nmotor.) Those bodi es are subject to squeezi ng which have enpty
pores-enpty, that is, of the stuff of which the body itself

consi sts-and that can sink upon the void spaces within them or rather
upon their pores. For sonetines the pores upon which a body sinks in
are not enpty (a wet sponge, for instance, has its pores full). But
the pores, if full, nmust be full of sonmething softer than the body
itself which is to contract. Exanples of things squeezable are the
sponge, wax, flesh. Those things are not squeezabl e which cannot be
made to contract upon their own pores by pressure, either because they
have no pores or because their pores are full of sonething too hard.
Thus iron, stone, water and all l|iquids are incapable of being
squeezed.

Things are tractile when their surface can be nade to el ongate,
for being drawn out is a novenent of the surface, renaining
unbroken, in the direction of the nover. Sone things are tractile,

e.g. hair, thongs, sinew, dough, birdlinme, and sone are not, e.g.

wat er, stone. Sone things are both tractile and squeezable, e.g. wool;
in other cases the two qualities do not coincide; phlegm for
instance, is tractile but not squeezable, and a sponge squeezabl e

but not tractile.

Some things are malleable, |like copper. Some are not, |ike stone and
wood. Things are mal |l eabl e when their surface can be made to nove (but
only in part) both downwards and sideways with one and the sane
bl ow. when this is not possible a body is not malleable. Al malleable
bodi es are inpressible, but not all inpressible bodies are
mal | eabl e, e.g. wood, though on the whole the two go together. O
squeezabl e things sone are nall eable and sone not: wax and nud are
mal | eabl e, wool is not. Some things are fissile, e.g. wood, sone are
not, e.g. potter's clay. Athing is fissile when it is apt to divide
i n advance of the instrument dividing it, for a body is said to
split when it divides to a further point than that to which the
dividing instrunent divides it and the act of division advances: which
is not the case with cutting. Those bodi es which cannot behave like



this are non-fissile. Nothing soft is fissile (by soft | mean
absolutely soft and not relatively: for iron itself may be
relatively soft); nor are all hard things fissile, but only such as
are neither liquid nor inpressible nor conminuible. Such are the
bodi es that have the pores al ong which they cohere I engthw se and
not crossw se.

Those hard or soft solids are apt to be cut which do not necessarily
either split in advance of the instrument or break into minute
fragments when they are being divided. Those that necessarily do so
and |iquids cannot be cut. Some things can be both split and cut, like
wood, though generally it is Iengthwi se that a thing can be split
and crosswi se that it can be cut. For, a body being divided into
many parts fin so far as its unity is made up of many lengths it is
apt to be split, in so far as it is nmade up of many breadths it is apt
to be cut.

A thing is viscous when, being noist or soft, it is tractile. Bodies
owe this property to the interlocking of their parts when they are
conposed li ke chains, for then they can be drawn out to a great |ength
and contracted again. Bodies that are not like this are friable.

Bodi es are conpressi bl e when they are squeezable and retain the
shape they have been squeezed into; inconpressible when they are
either inapt to be squeezed at all or do not retain the shape they
have been squeezed into.

Sone bodi es are conbustible and sone are not. Wod, wool, bone are
conbusti bl e; stone, ice are not. Bodies are conbustible when their
pores are such as to adnit fire and their |ongitudinal pores contain
noi sture weaker than fire. If they have no noisture, or if, as in
ice or very green wood, the noisture is stronger than fire, they are
not comnbusti bl e.

Those bodi es give off funes which contain noisture, but in such a
formthat it does not go off separately in vapour when they are
exposed to fire. For vapour is a noist secretion tending to the nature
of air produced froma liquid by the agency of burning heat. Bodies
that give off fumes give off secretions of the nature of air by the
| apse of tinme: as they perish away they dry up or becone earth. But
the kind of secretion we are concerned with now differs fromothers in
that it is not noist nor does it becone wind (which is a continuous
flow of air in a given direction). Funes are comon secretion of dry
and noi st together caused by the agency of burning heat. Hence they do
not noi sten things but rather colour them

The funes of a woody body are called snmoke. (I nean to include bones
and hair and everything of this kind in the sane class. For there is
no nane conmon to all the objects that | nean, but, for all that,
these things are all in the sanme class by anal ogy. Conpare what
Enpedocl es says: They are one and the same, hair and | eaves and the
thick wings of birds and scales that grow on stout |linbs.) The funes
of fat are a sooty snoke and those of oily substances a greasy
steam Q| does not boil away or thicken by evaporation because it
does not give off vapour but funmes. Water on the other hand does not
give of f funmes, but vapour. Sweet wine does give off funes, for it

contains fat and behaves like oil. It does not solidify under the
i nfluence of cold and it is apt to burn. Really it is not wine at
all in spite of its nane: for it does not taste |ike wi ne and

consequently does not inebriate as ordinary wi ne does. It contains but
little fum gable stuff and consequently is inflamuable.
Al'l bodies are conbustible that dissolve into ashes, and al
bodi es do this that solidify under the influence either of heat or
of both heat and cold; for we find that all these bodies are
mastered by fire. OF stones the precious stone called carbuncle is
| east anenable to fire.



O conbusti bl e bodies sonme are inflanmmabl e and sone are not, and
sone of the fornmer are reduced to coals. Those are called
"inflanmabl e which produce flame and those which do not are called
"non-inflammabl e' . Those fumi gabl e bodies that are not liquid are
i nfl ammabl e, but pitch, oil, wax are inflamable in conjunction with
ot her bodi es rather than by thenselves. Mst inflamuable are those
bodi es that give off snmoke. O bodies of this kind those that
contain nore earth than snoke are apt to be reduced to coals. Sone
bodi es that can be nelted are not inflanmable, e.g. copper; and sone
bodi es that cannot be nelted are inflamable, e.g. wood; and sone
bodi es can be nelted and are also inflanmable, e.g. frankincense.
The reason is that wood has its noisture all together and this is
conti nuous throughout and so it burns up: whereas copper has it in
each part but not continuous, and insufficient in quantity to give
rise to flame. In frankincense it is disposed in both of these ways.
Fumi gabl e bodi es are inflamrabl e when earth predoninates in them and
they are consequently such as to be unable to nmelt. These are
i nfl anmabl e because they are dry like fire. Wien this dry cones to
be hot there is fire. This is why flanme is burning snoke or dry
exhal ati on. The funes of wood are snoke, those of wax and frankincense
and such-1like, and pitch and whatever contains pitch or such-1ike
are sooty snoke, while the fumes of oil and oily substances are a
greasy steam so are those of all substances which are not at al
conbusti bl e by thensel ves because there is too little of the dry in
them (the dry being the neans by which the transition to fire is
ef fected), but burn very readily in conjunction with something else.
(For the fat is just the conjunction of the oily with the dry.) So
t hose bodies that give off funes, like oil and pitch, belong rather to
the noist, but those that burn to the dry.
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Homogeneous bodies differ to touch-by these affections and
differences, as we have said. They also differ in respect of their
smel |, taste, and col our

By honobgeneous bodies | nean, for instance, 'netals', gold,
copper, silver, tin, iron, stone, and everything el se of this kind and
the bodies that are extracted fromthem also the substances found
in animals and plants, for instance, flesh, bones, sinew skin,
viscera, hair, fibres, veins (these are the elenents of which the
non- honogeneous bodies |ike the face, a hand, a foot, and everything
of that kind are made up), and in plants, wood, bark, |eaves, roots,
and the rest l|ike them

The honobgeneous bodies, it is true, are constituted by a different
cause, but the matter of which they are conposed is the dry and the
nmoi st, that is, water and earth (for these bodi es exhibit those
qualities nmost clearly). The agents are the hot and the cold, for they
constitute and nmake concrete the honbgeneous bodies out of earth and
water as matter. Let us consider, then, which of the honogeneous
bodi es are nade of earth and which of water, and which of both.

O organi zed bodi es sone are liquid, sonme soft, sonme hard. The
soft and the hard are constituted by a process of solidification, as
we have al ready expl ai ned.

Those liquids that go off in vapour are made of water, those that do
not are either of the nature of earth, or a nmixture either of earth
and water, like mlk, or of earth and air, |ike wood, or of water
and air, like oil. Those liquids which are thickened by heat are a
mxture. (Wne is aliquid which raises a difficulty: for it is both
liable to evaporation and it al so thickens; for instance new w ne
does. The reason is that the word 'wine' is ambiguous and different



'wi nes' behave in different ways. New wine is nore earthy than old,
and for this reason it is nore apt to be thickened by heat and | ess
apt to be congealed by cold. For it contains rmuch heat and a great
proportion of earth, as in Arcadia, where it is so dried up inits
skins by the snoke that you scrape it to drink. If all w ne has sone
sedinent in it then it will belong to earth or to water according to
the quantity of the sedinent it possesses.) The liquids that are
t hi ckened by cold are of the nature of earth; those that are thickened
either by heat or by cold consist of nore than one elenent, like oi
and honey, and 'sweet wi ne'

O solid bodies those that have been solidified by cold are of
water, e.g. ice, snow, hail, hoar-frost. Those solidified by heat
are of earth, e.g. pottery, cheese, natron, salt. Some bodies are
solidified by both heat and cold. O this kind are those solidified by
refrigeration, that is by the privation both of heat and of the
noi sture which departs with the heat. For salt and the bodies that are
purely of earth solidify by the privation of noisture only, ice by
that of heat only, these bodies by that of both. So both the active
qualities and both kinds of matter were involved in the process. O
t hese bodi es those fromwhich all the noisture has gone are all of
them of earth, like pottery or anber. (For anber, also, and the bodies
called "tears' are forned by refrigeration, like nmyrrh
franki ncense, gum Anber, too, appears to belong to this class of
things: the animals enclosed in it showthat it is forned by
solidification. The heat is driven out of it by the cold of the
river and causes the noisture to evaporate with it, as in the case
of honey when it has been heated and is imersed in water.) Sone of
t hese bodi es cannot be nelted or softened; for instance, anber and
certain stones, e.g. the stalactites in caves. (For these stalactites,
too, are formed in the same way: the agent is not fire, but cold which
drives out the heat, which, as it |eaves the body, draws out the
nmoi sture with it: in the other class of bodies the agent is externa
fire.) In those fromwhich the noisture has not wholly gone earth
still preponderates, but they adnit of softening by heat, e.g. iron
and horn

Now since we nust include anong 'neltables' those bodies which are
nelted by fire, these contain sone water: indeed sone of them Ilike
wax, are conmon to earth and water alike. But those that are nelted by
water are of earth. Those that are not nelted either by fire or
water are of earth, or of earth and water.

Since, then, all bodies are either liquid or solid, and since the
things that display the affections we have enunerated belong to
these two classes and there is nothing intermediate, it follows that
we have given a conplete account of the criteria for distinguishing
whet her a body consists of earth or of water or of nore elenents
than one, and whether fire was the agent in its formation, or cold, or
bot h.

ol d, then, and silver and copper and tin and | ead and gl ass and
many nanel ess stone are of water: for they are all nelted by heat.
O water, too, are some wines and urine and vinegar and |ye and whey
and serum for they are all congealed by cold. In iron, horn, nails,
bones, sinews, wood, hair, |eaves, bark, earth preponderates. So, too,
in anber, nyrrh, frankincense, and all the substances called
"tears', and stalactites, and fruits, such as |egum nous plants and
corn. For things of this kind are, to a greater or |ess degree, of
earth. For of all these bodies sone adnit of softening by heat, the
rest give off fumes and are forned by refrigeration. So again in
natron, salt, and those kinds of stones that are not formed by
refrigeration and cannot be nelted. Blood, on the other hand, and
senmen, are made up of earth and water and air. |If the blood contains



fibres, earth preponderates in it: consequently its solidifies by
refrigeration and is nelted by liquids; if not, it is of water and
therefore does not solidify. Semen solidifies by refrigeration, its
nmoi sture leaving it together with its heat.
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W nust investigate in the light of the results we have arrived at
what solid or liquid bodies are hot and what col d.

Bodi es consisting of water are commonly cold, unless (like Iye,
urine, wine) they contain foreign heat. Bodies consisting of earth, on
the other hand, are commonly hot because heat was active in forning
them for instance |line and ashes.

We nust recognize that cold is in a sense the matter of bodies.

For the dry and the noist are matter (being passive) and earth and
water are the elenents that primarily enbody them and they are
characterized by cold. Consequently cold nust predom nate in every
body that consists of one or other of the elenments sinply, unless such
a body contains foreign heat as water does when it boils or when it
has been strained through ashes. This latter, too, has acquired heat
fromthe ashes, for everything that has been burnt contains nore or

| ess heat. This explains the generation of animals in putrefying

bodi es: the putrefying body contains the heat which destroyed its
proper heat.

Bodi es made up of earth and water are hot, for nost of them derive
their existence from concoction and heat, though sone, like the
wast e products of the body, are products of putrefaction. Thus
bl ood, semen, marrow, figjuice, and all things of the kinds are hot as
long as they are in their natural state, but when they perish and fal
away fromthat state they are so no longer. For what is left of them
is their matter and that is earth and water. Hence both views are held
about them sone people maintaining themto be cold and others to be
warm for they are observed to be hot when they are in their natura
state, but to solidify when they have fallen away fromit. That, then
is the case of nixed bodies. However, the distinction we |aid down
hol ds good: if its matter is predomnantly water a body is cold (water
bei ng the conpl ete opposite of fire), but if earth or air it tends
to be warm

It sonetinmes happens that the col dest bodies can be raised to the
hi ghest tenperature by foreign heat; for the nost solid and the
har dest bodi es are col dest when deprived of heat and nost burning
after exposure to fire: thus water is nore burning than snoke and
stone than water.
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Havi ng explained all this we nust describe the nature of flesh
bone, and the other honogeneous bodies severally.

Qur account of the formation of the honbgeneous bodi es has given
us the el enents out of which they are conpounded and the cl asses
into which they fall, and has made it clear to which class each of
t hose bodi es bel ongs. The honogeneous bodi es are nmade up of the
el ements, and all the works of nature in turn of the honogeneous
bodi es as natter. All the honpbgeneous bodi es consist of the elenments
described, as matter, but their essential nature is determ ned by
their definition. This fact is always clearer in the case of the later
products of those, in fact, that are instruments, as it were, and have
an end: it is clearer, for instance, that a dead man is a nman only
in nane. And so the hand of a dead man, too, will in the sane way be a
hand in name only, just as stone flutes might still be called
flutes: for these nenbers, too, are instrunents of a kind. But in



the case of flesh and bone the fact is not so clear to see, and in
that of fire and water even less. For the end is | east obvious there
where matter predom nates nost. If you take the extrenmes, nmatter is
pure matter and the essence is pure definition; but the bodies

i nternedi ate between the two are matter or definition in proportion as
they are near to either. For each of those elenents has an end and

is not water or fire in any and every condition of itself, just as
flesh is not flesh nor viscera viscera, and the sane is true in a

hi gher degree with face and hand. What a thing is always determ ned by
its function: a thing really is itself when it can performits
function; an eye, for instance, when it can see. Wen a thing cannot
do so it is that thing only in nanme, |like a dead eye or one nade of
stone, just as a wooden saw is no nore a saw than one in a picture.
The sane, then, is true of flesh, except that its function is |ess
clear than that of the tongue. So, too, with fire; but its function is
per haps even harder to specify by physical inquiry than that of flesh
The parts of plants, and inani mate bodies |ike copper and silver

are in the same case. They all are what they are in virtue of a
certain power of action or passion-just like flesh and sinew But we
cannot state their formaccurately, and so it is not easy to tell when
they are really there and when they are not unless the body is

t horoughly corrupted and its shape only remains. So anci ent corpses
suddenly becone ashes in the grave and very old fruit preserves its
shape only but not its taste: so, too, with the solids that form
frommlKk.

Now heat and cold and the notions they set up as the bodies are
solidified by the hot and the cold are sufficient to formall such
parts as are the honogeneous bodies, flesh, bone, hair, sinew, and the
rest. For they are all of themdifferentiated by the various qualities
enurrer at ed above, tension, tractility, conminuibility, hardness,
softness, and the rest of them all of which are derived fromthe
hot and the cold and the mixture of their notions. But no one would go
as far as to consider themsufficient in the case of the
non- honogeneous parts (like the head, the hand, or the foot) which
t hese honogeneous parts go to nake up. Cold and heat and their
notion would be adnitted to account for the formation of copper or
silver, but not for that of a saw, a bow, or a box. So here, save
that in the exanples given the cause is art, but in the nonhonpgeneous
bodi es nature or sone other cause.

Since, then, we know to what el enent each of the honbgeneous
bodi es bel ongs, we rmust now find the definition of each of them the
answer, that is, to the question, 'what is' flesh, senen, and the
rest? For we know the cause of a thing and its definition when we know
the material or the formal or, better, both the material and the
formal conditions of its generation and destruction, and the efficient
cause of it.

After the honpbgeneous bodi es have been expl ai ned we nust consi der
t he non- honogeneous too, and lastly the bodies made up of these,
such as man, plants, and the rest.

- THE END-
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