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NOTE TO THE READER

THE TRADITIONAL corpus aristotelicum contains several works which were certainly
or probably not written by Aristotle. A single asterisk against the title of a work
indicates that its authenticity has been seriously doubted; a pair of asterisks
indicates that its spuriousness has never been seriously contested. These asterisks
appear both in the Table of Contents and on the title pages of the individual works
concerned.

The title page of each work contains a reference to the edition of the Greek text
against which the translation has been checked. References are by editor’s name,
series or publisher (OCT stands for Oxford Classical Texts), and place and date of
publication. In those places where the translation deviates from the chosen text and
prefers a different reading in the Greek, a footnote marks the fact and indicates
which reading is preferred; such places are rare.

The numerals printed in the outer margins key the translation to Immanuel
Bekker’s standard edition of the Greek text of Aristotle of 1831. References consist
of a page number, a column letter, and a line number. Thus ““1343*” marks column
one of page 1343 of Bekker’s edition; and the following ““5,” “10,” “15,” etc. stand
against lines 5, 10, 15, etc. of that column of text. Bekker references of this type are
found in most editions of Aristotle’s works, and they are used by all scholars who
write about Aristotle.

NOTE (1994): This is an unrevised reprint of the first edition; but a small number of ty-
pographical errors have been corrected. Many of these errors were generously commu-
nicated to the editor by Mr. M. W. Dunn, who recorded the translation for the blind.
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ON PLANTS™

E.S. Forster

BOOK 1

1 - Life is found in animals and plants; but while in animals it is clearly
manifest, in plants it is hidden and not evident. For before we can assert the
presence of life in plants, a long inquiry must be held' as to whether plants possess a
soul and a distinguishing capacity for desire and pleasure and pain. Now Anaxago-
ras and Empedocles say that they are influenced by desire; they also assert that they
have sensation and sadness and pleasure. Anaxagoras declared that plants are
animals and feel joy and sadness, deducing this from the fall of their leaves; while
Empedocles held the opinion that sex has a place in their composition. Plato indeed
declares’ that they feel desire only on account of their compelling need of
nutriment. If this be granted, it will follow that they also feel joy and sadness and
have sensation. I should also like to reach some conclusion as to whether they are
refreshed by sleep and wake up again, and also whether they breathe, and whether
they have sex and the mingling of the sexes or not. But the great diversity of opinion
on these subjects involves too long an inquiry, and the best course is to pass over
these topics and not to waste time on the unprofitable investigation of details. Some
have asserted that plants have souls, because they have seen that they are generated
and receive nutriment and grow, and have the bloom of youth and the dissolution of
old age—characteristics which nothing inanimate shares with plants; if plants
possess these characteristics, they believed them also to be affected by desire.

Let us first examine their obvious characteristics, and afterwards those which
are less evident. I say that whatsoever takes food desires food, and feels pleasure in
satiety and pain when it is hungry, and that these dispositions do not occur without
the accompaniment of sensation. The view of Plato, then, who held that plants have
sensation and desire was remarkable, but not unsound; but Anaxagoras and
Democritus and Empedocles declared that they possessed intellect and intelligence.
These views we must repudiate as unsound and pursue a sane statement of the case.
I assert, then, that plants have neither sensation nor desire; for desire can only

TEXT. J. Bussemaker, Aristotelis Opera Omnia, Vol. 1V, Firmin-Didot, Paris, 1878
'Omitting constaret enim.
*See Timaeus TTAC.
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1252 ON PLANTS

proceed from sensation, and the end proposed by our volition changes in accordance
with sensation. In plants we do not find sensation nor any organ of sensation, nor
any semblance of it, nor any definite form or capacity to pursue objects, nor
movement or means of approach to any object perceived, nor any sign whereby we
may judge that they possess sense-perception corresponding to the signs by which
we know that they receive nutriment and grow. Of this we can only be certain
because nutrition and growth are parts of the soul, and when we find a plant to be
possessed of such a nature, we perceive of necessity that some part of a soul is
present in it which lacks sensation; but we ought not to allow that a plant is a thing
possessed of sense, because while sensation is the cause of the glorification of life,
nutrition is the cause of growth in the living thing.

These differences of opinion come into consideration in their own proper place.
It is certainly difficult to find a state intermediate between life and the absence of
life. Some, too, will urge that a plant, if it be alive, is therefore an animal; for it is
difficult to assign any principle to the life of plants except that of the life of
nutrition. But, when men deny that plants have life, they do so because plants do not
possess sensation—for there are certain animals which lack foresight and intelli-
gence. For nature, which destroys the life of the animal in death, preserves it in the
continuation of its kind by generation, and it is wrong for us to suppose any
intermediate state between the animate and the inanimate. We know that sea-shells
are animals which lack foresight and intelligence and are at once plants and
animals. The only reason, therefore, for their being called animals is that they have
sensation; for genera give names and definitions to the species which fall under
them, while the species give names to the individuals, and the genus ought to rest on
a common cause present in the several individuals and not on several causes; but the
nature of the cause, on which the genus is based, is not familiar to every one. Now
there are animals which have no female sex, and some which do not procreate their
kind, and some which lack the power of movement, and some in which the colour
varies, and some which produce an offspring unlike themselves, and some which
grow from the earth or from trees.

What, therefore, is the principle of life in animals? What is it that raises the
noble animal, i.e. that which surrounds the heavens, the sun and the planets, from
the sphere of perplexity and doubt? For the heavenly bodies feel no outside
influence, and sensation is an effect produced on a sentient being. Now a plant has
no movement of itself, for it is fixed in the earth, which is itself immovable. Whence,
then, shall we infer any similarity which may enable us to attribute life to the plant?
For there is no one thing which includes all of them. We therefore assert that
sensation is common to all animal life, because sensation marks the distinction
between life and death; but the heavens, which pursue a nobler and more sublime
path than we do, are far removed from life and death. But it is fitting that animals
should have® some common characteristic perfect in itself but less sublime, and this
is the acquisition and deprivation of life. And one ought not to shrink from the use of
these terms on the ground that there is no mean between the animate and the

’Reading habeat.



BOOK 1 1253

inanimate, between life and the deprivation of life; indeed, there is a mean between
life and the inanimate, because the inanimate is that which has no soul nor any
portion of it. But a plant is not one of those things which entirely lack a soul, because
there is some portion of a soul in it; and it is not an animal, because there is no
sensation in it, and things pass one by one gradually from life into non-life. We can
put the matter in a different way and say that a plant is animate. I cannot, however,
assert that it is inanimate as long as it possesses soul and some form of sensation; for
that which receives food is not entirely without soul. And every animal has soul, but
a plant is imperfect, and, whereas an animal has definite limbs, a plant is indefinite
in form, and a plant derives its own particular nature from the motion which it
possesses in itself. Someone might say that a plant has soul, because the soul is that
which causes locomotion and desire to arise, and locomotion can only arise when
sensation is present. But the absorption of food is in accordance with a natural
principle, and is common both to animals and plants, and no sensation at all will
accompany the absorption of food; for everything that absorbs food employs two
qualities in feeding, namely, heat and cold, and an animal properly requires moist
food and dry food, for coldness is always found in dry food; for neither of these two
natures is ever unaccompanied by the other. And so food is continuously being sup-
plied to that which feeds on it till the time when it begins to decay, and animals and
plants have to be provided with food similar in kind to themselves.

2 . Let us now investigate what we have already mentioned, namely, desire
in plants, their movement, and their soul and its function. A plant has not
respiration, although Anaxagoras declared that it has; and we even find many
animals which have not respiration. We can see by ocular demonstration that plants
do not sleep and wake, for waking is due to an effect of sensation, and sleeping is an
enfeebled condition of sensation, and nothing of this kind is found in that which
vegetates at all times in the same condition, and is itself naturally without sensation.
When an animal takes food, a vapour rises from the food into its head and it falls
asleep, and, when the vapour which rises to its head is consumed, it wakes up. In
some animals this vapour is plentiful and yet they sleep but little. Sleep is the
suppression of motion and this involves the quiescence of the thing moved.

The most important and appropriate subject of inquiry which arises in this
science is that proposed by Empedocles, namely, whether female and male sex is
found in plants, or whether there is a combination of the two sexes. Now we assert*
that when the male generates it generates in another, and when the female
generates it generates from another, and both are mutually separate. This is not
found to be the case in plants; for in a particular species the produce of the male
plant will be rougher, harder, and stiffer, while the female will be weaker but more
productive. We ought also to inquire whether the two kinds are found in combina-
tion in plants as Empedocles states that they are. But my opinion is that this is not
the case, for things which mingle together ought first to be simple and separate, and
so the male will be separate and the female separate; they afterwards mingle, and

*Omitting sicut diximus.
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1254 ON PLANTS

the mingling will only take place when it is produced by generation. A plant,
therefore, would have been discovered before the mingling had taken place, and it
ought therefore to be at the same time an active and a passive agent. The two sexes
cannot be found combined in any plant; if this were so, a plant would be more
perfect than an animal, because it would not require anything outside itself in order
to generate; whereas the plant does require the right season of the year and sunshine
and its natural temperature more than anything. Thus it requires them at the time
when the tree sprouts, and while the nutritive principle in plants is derived from the
earth, the principle which generates seeds is derived from the sun. Hence Anaxago-
ras said that the seeds of plants derive from the air, and others call® the earth the
mother and the sun the father of plants. But we must suppose that the mingling of
the male and the female in plants takes place in some other way, because the seed of
a plant resembles the embryo in animals, being a mixture of the male and female
elements. And just as in a single egg there exists the force to generate the chicken
and the material of its nutriment up to the time when it reaches perfection and
emerges from the egg, and the female lays the egg in a short space of time; so too
with the plant. And Empedocles is right when he said the tall trees do not bear their
young; for that which is born can only be born from a portion of the seed, and the
rest of the seed becomes at first the nutriment of the root; and the plant begins to
move as soon as it is born. This, then, is the opinion which we ought to hold about
the mingling of the male and female in plants, similar to that which we hold about
animals. This process is the cause of plants under a certain disposition of
circumstances; for in the case of an animal when the sexes mingle the powers of the
sexes mingle after they have separated, and a single offspring is produced from
them both. But this is not the case with plants. And if nature has mingled the male
and the female together, she has followed the right course; and in plants the only
operation which we find is the generation of fruits; and an animal is only separated
at the times when it is not having sexual intercourse, and this separation is due to its
multifarious activities and intellectual pursuits.

But there are some who hold that the plant is complete and perfect because of
its possession of these two powers, and because of the food which is adapted to
feeding it, and the length of its existence and duration. When it bears leaves and
fruit its life will continue and its youth return to it. No excrement will be produced
from plants. A plant does not require sleep for many reasons, for it is placed and
planted in the earth and attached to it and has no movement of itself; nor has it any
definite bounds to its parts, nor does it possess sensation or voluntary motion, or a
perfect soul; indeed it has only part of a soul. Plants are only created for the sake of
animals, and animals are not created for the sake of plants. Some one will urge that
a plant requires food which is easily obtained and poor, yet it needs it very regularly
and continuously, and without interruption. If it were agreed that a plant has an
advantage over an animal, it would follow that things which are inanimate were
better and nobler than those which are animate; yet we see that the function of the
animal is nobler and better than all those of the plant, and we find in the animal all

’Reading dicunt alii for dicit lechineon.



BOOK I 1255

the virtues which are present in the plant and many others. Empedocles said that
plants had their birth when the world was yet small and its perfection not attained,
while animals were born after it was completed. But this account does not suit the
facts, for the world is a whole, perpetual and eternal, and has never ceased to
produce animals and plants and all their species. In every kind of plant there is
natural heat and moisture, and, when these are consumed, the plant will become
weak and grow old and decay and dry up. Some people call this corruption, others
do not.

3 . Some trees contain a gummy substance, such as resin and almond-gum
and myrrh, and frankincense, and gumarabic. Some trees have knots and veins and
core and wood and bark and marrow within them; some trees consist almost wholly
of bark. In some the fruit is underneath the bark, that is, between the bark and the
wood. Some parts of the tree are simple, such as the moisture found in it and the
knots and veins; other parts are compounded from these, such as the branches and
twigs and the like. These are not all found in all plants; for some have composite and
some simple parts, while others do not have them. Plants possess various other parts
as well—roots, twigs, leaves, branches, flowers, catkins, tendrils, and bark
surrounding the fruit.

Just as in the animal, so also in the plant there are homogeneous parts, and all
the composite parts of a plant are like the members of an animal: the bark of a plant
resembles the skin of an animal, while the root of a plant is like the mouth of an
animal, and its fibres are like an animal’s sinews, and so with its other parts. Any of
these parts can be divided on one principle into similar parts, or a division can be
made by dissimilar parts (just as mud can be divided in one way into earth only and
in another into water; similarly the lungs and flesh can be divided up on one
principle so that they are pieces of flesh, while on the other principle they can be
divided into their elements or radical parts). But a hand cannot be divided up into
another hand, nor a root into another root, nor leaves into other leaves; but these
roots and leaves are themselves the result of composition. Some fruits are composed
of few parts, some of many—olives, for example, which are made up of bark and
flesh and a shell and a seed. Some fruits® have as many as three coverings. All seeds
have two barks. We have now mentioned the parts of which individual plants
consist. The aim of our discussion is to determine the parts of the plant and its
coverings and its variations—this is very difficult—and in particular, to define its
essential nature and its colour, and the period of its duration, and the effects which
are produced upon it. Plants have not fixed habits of mind and the power of action
like that possessed by animals; and if we compare the parts of an animal with those
of a plant, our discussion will be a long one, and we shall hardly avoid considerable
differences of opinion in naming the parts of plants. For a part of a thing is of its
own kind and of its own particular substance, and, when it is once produced, each
kind will remain in its original condition, unless it departs from it owing to some
long continued infirmity. Flowers, fruits, and leaves will, in some cases, be produced

*Reading semen. et fructus quidam.
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1256 ON PLANTS

annually, in others they are not, nor do they remain as the bark does . . .” This does
not happen in plants; for various undetermined parts of plants are often shed (like
hair in the case of man and claws in the case of animals), and in their stead other
parts grow either where the lost parts were, or elsewhere in some other place. It is
clear from this that it is not determined whether the parts of a plant are really parts
or not. It is wrong for us to say that those things with which an animal grows and by
which it reaches completion are not parts of it; but the leaves and everything that is
found in a plant® are parts of that plant, although they are not determined and are
gradually shed; for the antlers of a stag and the hair of certain animals, and the fur
of certain of those which hibernate in hollows underground, fall off, and this process
resembles the shedding of leaves.

We ought, therefore, to treat of the subjects which we mentioned first, and
begin to name the parts which are peculiar to certain plants and those which are
common to all, and their differences. Let us say, therefore, that there is a great
diversity in the parts of plants in respect of number and fewness, largeness and
smallness, and in respect of strength and weakness. The reason of this is that the
moisture which is found in large trees, is in some trees, the fig, for example, like
milk, in others it is like pitch, as in the pine, in others it is watery, like the liquid
found in the vine, in others it is acrid, like that found in marjoram and in the herb
called opigaidum. There are also plants which have their parts dry. Some plants
have their parts well defined, and neither alike nor equal in size; others have parts
which are similar to one another but not equal, in others they are equal but not
similar, and their position is not fixed. The differences of plants are recognized in
their parts—differences in form and colour and sparseness and density and
roughness and smoothness, and all their incidental differences in equality of size,
numerical increase and decrease, largeness and smallness. Some plants, too, will not
be uniform, but will show great variation, as we have already said.

4 . Some plants produce their fruit above their leaves, others beneath; in
some plants the fruit is suspended from the stock of the tree, in others it grows from
the root, as in the Egyptian trees which are called vargariaton; in some cases it
grows in the middle of the plant. In some plants the leaves and knots are not
separated; in others the leaves are equal in size and similar to one another, and some
of those which have branches have branches equal in size. The following parts,
which we will name, are found in all plants, and admit of growth and addition—
namely, the root, the shoots, the stem, and the branches; these resemble the limbs of
animals which include all the other limbs. The root acts as an intermediary between
the plants and its food, and for that reason the Greeks call it the root and cause of
life in plants, for it supplies the plant with the cause of life. The stem is the only part
which grows out of the ground and forms and is like the stature of a tree. The
suckers are the parts which sprout from the root of a tree, while the branches are

"The next sentence is unintelligible: et corpus cadens aere abiciente ipsum propter causam.
*Reading illa.



BOOK I 1257

above the suckers. They are not found in all plants; and in some plants which have
branches these are not permanent, but only last from year to year. There are plants
which do not have branches or leaves, fungi, for example, and mushrooms.
Branches are only found on trees. Bark and wood and the pith of a tree are produced
from moisture; some call this pith the womb of the tree, others the viscera, others
the heart. The knots and veins and flesh of the whole plant are made up from the
four elements. Parts are often found which are adapted to reproduction, leaves, for
example, and flowers and small twigs (which are flowers outside the plant);
similarly with the fruit and leaves of a plant, and what is produced from the seed
and the shell which surrounds it.

Of plants some are trees, some are midway between trees and herbs and are
called bushes, some are herbs, and some are vegetables. Almost every plant falls
under one of these names. A tree is a plant which has a stem growing from its root,
from which stem numerous branches grow, olive-trees, for example, and fig-trees. A
plant which is something between a tree and a small herb, and is called a bush, has
many branches growing out of its roots, like the thorntree and bramble. Vegetables
are plants which have a number of stems growing out of one root and a number of
branches, rue, for example, and cabbage. Herbs are plants which have no stem, but
their leaves grow out of their roots. Some plants are produced and dry up every year,
wheat, for example, and vegetables. We can only indicate these various classes of
plants by general inferences, and by giving examples and descriptions. Some plants
verge towards two extremes, mallow, for example (since it is both a herb and a
vegetable), and likewise beet. Some plants grow at first in the form of low bushes
and afterwards become trees, as, for instance, the nut-tree, the chaste-tree, and the
plant called ‘goatberry’. Perhaps myrtles, apple-trees, and pear-trees fall also under
this class, for all of them have a number of superfluous stems growing from their
roots. It is worth while to specify these that they may serve for purposes of example
and inference, but we must not investigate the definitions of every kind of plant.

Some plants are indoor plants, others garden plants, and others wild, in the
same way as animals. I think, too, that all species of plants which are not cultivated
become wild. Some plants produce fruit, others do not; some produce oil, others do
not; some have leaves and not others; some plants shed their leaves, others do not;
some have branches, others do not. Plants differ greatly in their large or small size,
in beauty and ugliness, and in the excellence, or the contrary, of their fruits. Trees in
a wild state bear more fruit than garden trees, but the fruit of the garden tree is
better than that of the wild. Some plants grow in dry places, some in the sea, others
in rivers. Plants which grow in the Red Sea will there reach a great size, whereas
they are only small in other places. Some plants grow on the banks of rivers, others
in standing water. Of plants which grow in dry places, some grow on mountains,
others in the plain; some plants grow and flourish in the most arid districts, as, for
example, in the land of the Ethiopians which is called Zara, and increase there
better than anywhere else. Some plants live at high altitudes, some on moist ground,
others in dry, others equally well in either, as, for instance, willow and tamarisk. A
plant changes very much with a difference of locality, and such variations must be
taken into consideration.
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1258 ON PLANTS

S . A plant which is fixed in the ground does not like to be separated from it.
Some places are better for certain plants than others; similarly some fruits are
better in one place than in another. In some plants the leaves are rough, in others
smooth; in some they are small, in others they are cleft as in the vine. Some trees
have a single bark, as the fig, others have several layers of bark, as in the case of the
pine; some are bark throughout, as, for example, the mediannus. Some plants have
joints, reeds, for example; some have thorns, like the bramble. Some have no
branches, others have a great number, like the sycamore. Other plants show various
differences; for instance, suckers grow from some and not from others; this can only
be due to a difference in the root. Some plants have a single root only, the squill for
example; for it grows in a single shoot and spreads by expansion underground, and
will increase as it grows more and more and approaches the sunlight, because the
sun draws out its shoots.

Of the juices which are found in fruits, some are drinkable, as, for instance, the
juice of grapes, pomegranates, mulberries, and myrtles. Some juices are oily, as in
the olive and pine-nut; others are sweet like honey, as in the date and fig; others are
hot and pungent, as in marjoram and mustard; others bitter, as in wormwood and
centaury. Some fruits are made up of a fleshy and a bony substance and a seed,
plums for example; others, cucumbers for instance, are made up of a fleshy
substance and seeds, others of moisture and seeds like the pomegranate. Some have
rind outside and flesh inside, others flesh outside and seed inside; in others one
comes immediately upon the seed with the envelope which encloses it, as in dates
and almonds; in others this is not so. Fruits are edible or inedible accidentally, and
some people can eat certain fruits while others cannot, and certain animals can eat
certain fruits while others cannot. Some fruits, again, are in pods, like seeds; others
in sheaths, like® weapons, wheat for example; others are enclosed in a fleshy
substance, dates for instance; others in husks, acorns for example, and some in
several husks, a cuticle and a shell, nuts for example. Some fruits mature quickly,
like mulberries and cherries, others slowly, as do all or most wild fruits. Some plants
produce their leaves and fruits quickly, others slowly—and of these some wait for
the winter before coming to maturity. The colours of fruits and flowers vary very
much. One plant is green throughout, another has a tendency to blackness, another
to whiteness, another to redness. Also the conformation of the fruit, if it be wild,
varies considerably; for all fruits are not angular, nor do they take the form of
straight lines.

6 - In aromatic trees it is sometimes the root which is aromatic, sometimes
the bark, sometimes the flower, and sometimes the wood; in other cases every part is
aromatic, in the balsam for example.

Some trees come into existence by being planted, some from seeds, others
spontaneously. Those which are planted are separated either from the root, the
stem, the branches, or the seed, or else the whole is transplanted; some are slightly
bruised before being planted. Some are planted in the earth again, others are

Reading ut tela.
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planted, that is, grafted, on other trees. It is better to graft on trees which are
similar and have the same proportions; the best results are obtained in the grafting,
for instance, of apple on pear, fig on fig, or vine on vine. Sometimes grafting of
different species is resorted to, bay, for example, on wild plane, olive-trees on
terebinth, mulberries on a number of different trees, and wild trees on garden trees.
Every plant does not produce a seed similar to that from which it is sprung; some
produce a better seed, others a worse, and good trees sometimes grow from bad
seeds, as in the case of bitter almonds and pomegranates. In some trees too, when
they are weak, the seed fails, in the pine for example, and the palm. But a good plant
is not likely to be produced from a bad seed, nor a bad tree from a good seed. This
often occurs, however, among animals.

A tree which has hard bark and has become barren, if its root be split and a
stone inserted in the cleft will become fruitful again. In palms too, if the leaves or
pollen or bark of the male palm be applied to the leaves of the female palm so as to
cohere, ' its fruits will come to maturity quickly, and it will prevent their falling off.
The male can be distinguished from the female palm, because it sprouts first and its
leaves are small, and also because of its odour; sometimes all these conditions are
present, sometimes only some of them. It will perhaps happen that the wind will
bear the odour of the male to the female palm, and then the dates will come to
maturity; the foliage of the male will also cohere to that of the female palm when
they catch in one another. Wild fig-trees, too, spread along the ground and
contribute to garden fig-trees; similarly wild olives contribute to olives, when they
are planted together.

7 - Again, some plants change into other species, the nut-tree, for example,
when it becomes old. It is also said that catmint changes into mint, and basil, if
plucked up and planted by the Persian Gulf, will perhaps turn into thyme. Also
wheat and flax change into tares. The poisonous nightshade which grows in Persia
changes its nature if transplanted into Egypt and Jerusalem and becomes edible.
Almond-trees and pomegranates change their condition for the better under
cultivation. Pomegranates are improved by being manured with pigs’ dung and
watered with fresh cold water. Almond-trees with pegs driven into them exude gum
for a long while. Many wild plants are thus artificially changed into garden plants.
Position and care, and, above all, the season of planting, contribute to this process.
Some plants require some one to plant them, others do not. Most plants are planted
in the spring, a few in the winter and autumn, very few in the summer after the
rising of the dogstar; planting at this season takes place in few places—nowhere
except in the Crimea. In Egypt planting only takes place once in the year.

Some trees produce leaves from their roots, some from their buds, some from
the wood, others from every part. In some they are near the ground, in others far
from it, in others they are neither high nor low; others produce a few leaves at
various times. Some trees bear fruit once a year, others several times, and their fruit
does not mature, but remains unripe. Certain trees are very fruitful over a long
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1260 ON PLANTS

period, as, for instance, fig-trees. Some bear fruit one year and then recuperate for a
year, as do olive-trees, although they produce a number of boughs which cover
them. Some trees are more productive when they are young than when they are old;
others, on the contrary, are more fertile when they are old, almond-trees, for
example, and pear-trees and holm-oaks. Wild and garden plants can be distin-
guished by virtue of the male and female, each being recognizable by its peculiar
characteristics; for the male is thicker and harder and has more branches and less
moisture and a smaller fruit, and does not reach such maturity; the leaves, too, and
likewise the suckers are different.

In considering this we should form some conjectures whereby we may know
trees and their seeds apart, and similarly in the case of small herbs. We must
consider what the ancients have said on these points, and examine the works written
upon them. We shall only be able to take a brief survey and extract the essence of
them. This means that we shall consider those plants which contain oil, those which
produce seeds, and those which produce wine, and plants which have medicinal
properties, and those which destroy life. All these particulars about trees and plants
are well known. But in order to know their causes, we ought to inquire into their
production, and discover why certain plants grow in certain places and not in others,
and at certain seasons and not at others; we must examine their methods of
planting, their roots, their differences of sap and odour and juice and gum, and the
excellence and defects of particular plants, and the fact that the fruits of some trees
last but not those of others, and why some fruits putrefy quickly, others more
slowly. We must inquire into the properties of all plants, and particularly those of
their roots; and why some fruits grow soft while others do not; and why some arouse
lust, others cause sleep, and others are fatal to life; and many other differences; and
why the fruits of some produce milk, of others not.

BOOK I1I

1 . A plant has three powers, the first derived from the element of earth, the
second from that of water, the third from that of fire. From the earth the plant
derives its fixity, from water its solidity, and from fire the unity of its fixity. We see
much the same thing in vessels of pottery, which contain three elements—<lay,
which is, as it were, the material of pottery; secondly, water, which binds the pottery
together; and, thirdly, fire, which draws its parts together, until it completes the
process of manufacture. The appearance, then, of complete unity is due to the fire;
because rarity is present in pottery according to the composition of its parts, and,
when the fire heats them, the moist matter is completed, and the parts of the clay
will cohere together. Dryness will thus take the place of moisture, owing to the
predominance of the fire and the process of concoction which takes place in all
animals, plants, and metals. For concoction takes place where moisture and heat are
present, when the struggle between them is allowed to run its course; and this is
what will take place in the concoction of stone and metals. It is not so in animals and
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plants; for their parts are not closely compacted, and so there is an escape of
moisture from them. But in metals there is no such escape of moisture or sweating,
because their parts have no rarity, and therefore they can give up nothing except
parts of themselves to correspond to certain residues which are given off by animals
and plants. This escape of moisture can only take place where rarity is present; and
so where there is no rarity, nothing at all can be given off. Therefore that which
cannot be increased is solid, because that which can increase requires space in
which to dilate and grow; and therefore stones, salt, and earth are always the same,
neither increasing nor growing. There is motion in plants in a secondary sense, and
this is a form of attraction, namely, the force of the earthly element which attracts
moisture; in this attraction there will be motion, and the moisture makes for a
certain position, and the process of concoction is thus in a certain way completed.
And so small plants usually come into being in the short space of a single day, unlike
animals; for the nature of animals is in itself different; for no concoction will take
place except by the use of material in the animal itself. But the material of which
the plant is formed is near at hand, and therefore its generation is quick, and it
grows and increases, because it is rare, more quickly than if it were dense. For that
which is dense requires many powers on account of the diversity of its form and the
extension of its parts in relation to one another. Consequently the generation of a
plant is quicker on account of the similarity of its parts to one another, and the
completion of its growth is speedier. Now the parts of plants are usually rare,
because the heat draws the moisture into the extremities of the plant, and the
material is distributed through all its parts, and that which is superfluous will flow
away; just as in a bath the heat attracts the moisture and turns it into vapour which
rises, and, when it is present in superfluity, it will turn into drops of water. Similarly
in animals and plants, the superfluities ascend from the lower into the upper parts
and then descend in their action from the upper to the lower parts.

We find the same phenomenon in streams which are generated underground
and come forth from mountains, and whose material is rain. When the waters
increase and are confined within the earth, an excess of vapour will be produced
from them on account of their compression underground, and the vapour will break
its way through the earth and fountains and streams will appear, which were
formerly hidden.

2 . We have set forth the causes which produce springs and rivers in the book
on Meteorology. An earthquake frequently discloses springs and rivers which had
not before been visible, when the earth is rent by vapour. We also often find that
springs and rivers are submerged when an earthquake takes place. But this does not
happen in the case of plants, because air is present in the rarity of their parts. This is
indicated by the fact that an earthquake never takes place in sandy localities, but
only where the ground is hard, that is in districts of water and mountains.
Earthquakes occur similarly in these districts, because water and stone are solid,
and it is the nature of warm, dry air to ascend. When, therefore, the particles of air
become massed together, they gain force and thrust up the ground and the vapour
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1262 ON PLANTS

makes its way out; whereas, if the ground were rare, the vapour would make its way
out gradually from the first. But the ground being solid, it does not make its way out
gradually, but its parts collect, and it is then strong enough to rend the earth. This,
then, is the cause of earthquakes in solid bodies; there will, therefore, be nothing to
correspond to an earthquake in the parts of plants and animals, though it will occur
in other things—often, for example, in pottery and glass, and in some cases in
minerals. Any body which has considerable rarity tends to rise upwards, for the air
supports it. This we often see when we throw a gold coin or some other heavy
substance into the water and it immediately sinks; whereas if we throw in a piece of
wood, which has rarity in it, it does not sink. A gold coin sinks not because of its
leaf-like form nor on account of its weight, but because it is solid. That which has
rarity can never altogether sink. Ebony and similar substances sink because there is
very little rarity in them, and therefore there will not be air present to support them;
and so they sink, because their parts are practically solid. Oil and leaves always
float on the surface of water. We will now prove this. We know that heat and
moisture are present in these substances; and it is characteristic of moisture to
cohere with particles of water, while it is characteristic of heat that it causes things
to rise and makes its way towards the particles of air; and it is the habit of water to
raise objects to its surface, and of air to rise upwards; and water does not rise above
its surface, because the whole surface of the water is one and the same, and
consequently the air rises with the oil above the water. Some stones too float on
water, because rarity is present in them and is greater in quantity than the matter of
which they are formed, and consequently'' the space occupied by air will be greater
than that occupied by the earthly element. It is the nature of water to take up a
position above the earth, and of air to rise above water; the material, therefore,
which composes the stone, which is of the element of earth, sinks in the water, while
the element of air enclosed in the stone rises above the water. Each element
therefore attracts its like in a contrary direction to the element with which it is
combined. If, then, one element is equal to the other, half the stone will be
submerged and half will project above the surface; but if the air is present in greater
quantity, the stone will float above the water. The weight of trees is made up in the
same way. (These stones are due to a violent collision of waves, and are originally
foam which forms an oily milk; when the wave is dashed against the sand, the sand
will collect the oily foam, and the dryness of the sea will dry it up together with the
superfluous salt, and the particles of sand will collect, and thus in the long process of
time stones will be formed.)

The presence of sand under the sea is explained by the fact that earth always
has a fresh flavour, and when water stands it will be prevented from undergoing any
change, and will form an enclosed mass of water in the place where it is, and the air
will not draw it up; the particles of earth, therefore, gain the upper hand and
become salty, and gradually acquire heat. (Now soil is found in its natural state in
fresh running water, because there the water is sweet and light.) And because the
dryness of the earth gains the upper hand in the water, it changes it into an earthy
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nature, or something like it, and makes both the earth and water crisp; and this
process of drying goes on as long as the earth remains in its place and there is water
still left, and it splits up the soil into small particles; and for this reason the earth
near the sea is always sandy. The same thing happens on plains which have nothing
to protect them from the sun, and which are far from fresh water; the sun has dried
up the particles of fresh moisture and that which is of the nature of earth has
remained; and because the sun shines continually upon an exposed place of this
kind, the parts of the soil become separated and sand is thus formed. A further sign
of this is that if we dig deep down in a desert, we shall find natural soil. Natural soil,
therefore, will be the basis of sand, and will only become sand accidentally and
under certain circumstances, namely, when the sun’s rays dwell on it for a long time
and it is far removed from fresh water. The saltness of the sea is to be accounted for
in a similar way; for the basis of all water is fresh water, and saltness is accidental,
occurring only under the circumstances which we have mentioned. The fact that the
earth is below the sea and the sea naturally and necessarily above the earth is a
self-evident proof of this. Some, however, have held that the common element is
that which is present in the greatest quantity, and that there is a greater quantity of
water in the sea than elsewhere, and that, therefore, sea-water is the element
present in all water. But water naturally has its position above the earth and is
lighter than it; for we have already shown that water is at a higher elevation than
the earth according to the altitude at which the mass of water stands. Let us take
two vessels of the same size and place fresh water in one and salt water in the other;
then let us take an egg and place it in the fresh water; it will sink, whereas, if we
place it in the salt water, it will float. It therefore rises above the particles of salt
water because these particles do not let it sink,'? as do those of fresh water, but they
can uphold the weight, which therefore does not sink. So in the Dead Sea no animal
can sink, nor is any animal life produced in it, because dryness predominates in it
and it is like the form of earth. It is clear, therefore, that dense water finds a lower
level than water which is not dense; for the dense is of the nature of earth, the rare of
the nature of air; therefore, fresh water stands at a higher elevation than any other
water, and is therefore further removed from earth. Now we already know that the
water which is furthest removed from earth is the natural water, and we have shown
that fresh water is higher in position than all other kinds of water; as this sign shows,
then, it certainly and necessarily is the natural water. Salt water is also produced in
pools, because fresh water becomes salt. The saltness, therefore, of the earth
prevails over that saltiness, and the air will remain enclosed, and the mass of water
will not therefore be fresh. Saltness may also be produced from water by being given
off from it like sweat.

3 . Sotooin the case of plants: their species will be formed, not from a simple
element, but by a process of composition, just as saltness and the substance of sand
are formed from the water of the sea. For vapours which rise, when they become
solidified, will be able to conceive these plants, and the air will descend and bedew
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1264 ON PLANTS

the ground, and from it will come forth the form of their seeds through the powerful
influence of the stars. But plants must necessarily have some material, and this
material is water. There are, however, different kinds of water, and water only rises
if it is fresh, and salt water is heavier than fresh; and so that which rises above water
is rarer than water. When, therefore, the air draws it up, it will become rarefied and
rise still higher; and this is why fountains and streams are formed in mountains.
Similarly phlegm and blood rise to the brain, and all foods also rise; so too all water
rises. Even salt water rises in that part of it which heat dries out into the element of
air, and, because air is always higher than water, that which rises above salt water is
fresh. We often find the same thing taking place in baths. When heat takes hold of
salt water, its parts will be rarefied, and vapour will rise in a contrary direction to
the depth of the bath, and the particles of salt and the natural moisture become
separated, for the latter is of the nature of air and follows the vapour; and cloud
after cloud of vapour rises upwards, and when they reach the roof they press upon it.
The vapour will thus collect and become condensed, and will turn into drops of fresh
water dripping down, and so in salt baths the vapour will always be fresh.

Plants ought not to grow in salt water, on account of its low temperature and
dryness. This is because a plant needs two things—its proper material and a position
suitable to its nature; when these two conditions are present a plant will grow. Now
we find that snow is the substance furthest removed from an equable temperature,
and its most striking characteristic is the impossibility of its existing in a temperate
region. We do not, therefore, find plants growing in snow; yet we often find plants
appearing in the snow, and animals of all kinds, especially worms (for they are bred
in the snow), and mullein and all bitter herbs. But it is not the snow which causes
this to be so; but a certain characteristic of snow is active. The reason is that snow
falls like smoke, and the wind congeals it and the air binds it together. There is
therefore rarity amongst its parts, and air will be retained in it and will grow hot,
and foul water flows from it, which had before enclosed the air; and when the air is
present in considerable quantities and the sun shines upon it, the air which is
enclosed in the snow will burst its way out, and a foul moisture will appear and will
be solidified by the heat of the sun. But if the place is covered up, plants will grow in
it, but without leaves, because it is cut off from the equable temperature of the earth
which is congenial to it. This is the reason why there are numerous flowers and
leaves on small plants in places where the air and water are temperate, and few
flowers and leaves on a plant which occurs in the snow. So too in very salty and dry
places plants do not usually appear, because these places are far from being
temperate; and the ground is impoverished, because heat and moisture, which are
the characteristics of fresh water, are absent. So the soil that is fresh is the
mountain soil, and there plants grow quickly.

But in warm places, because there the water is fresh and the heat plentiful, the
process of concoction proceeds for two reasons, partly as a result of the position and
the air which is found there, and partly because there is a concoction of the air
owing to the heat of the sun there. On mountains, because they attract moisture and
the clearness of the air assists the process, concoction proceeds apace; and therefore
plants are generally found on mountains. In deserts the saltness gains the upper
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hand, as we have already shown, and rarities resembling one another are left
between the particles of sand; the sun has therefore no power to produce or
perpetuate any continuous plant life; and so in deserts separate species of plants will
not occur, but species similar to one another.

4 . Plants which grow on the surface of the water will only do so when there
is density in the water; the reason of this is that, when heat touches water which has
no current to move it, something of the nature of a cloud comes over it and retains a
little of the air, and the moisture putrefies and the heat draws it up, and it spreads
over the face of the water. Such a plant has no root, because roots will only attach
themselves to the hard particles of the earth, and the particles of water are loose and
scattered. The heat then comes forth with the putrefaction which takes place on the
surface of the water. Such a plant has no leaves because it is produced under
conditions which are far from temperate, and its parts are not compact, because the
parts of water are not compact. It is for this reason too that such plants grow like
threads.”? It is because the parts of earth are compact that the plants too which grow
in the earth are compact. Sometimes putrefactions are set up in damp, smoky
ground, and hold the air—the sun causing them to appear when rain and winds are
frequent—and the dryness of the earth will make their roots dry up and solidify,
and thus fungi and mushrooms and the like will be produced. In places that are
exceedingly warm, because the heat concocts the water in the interior of the earth
and the sun holds the heat, a vapour is formed and a plant is thus produced. This
process takes place in all warm places, and the formation of the plant is thus
completed. A cold locality causes a similar but contrary process; the cold air forces
the heat downwards and its particles collect together, and the ground undergoes
concoction with the moisture present in it; the ground is then cleft open and a plant
emerges from it. Where the ground is fresh, water is generally not far away. When,
therefore, the air which is enclosed in the earth is stirred into motion, the moisture
of the water will remain behind, and the air will solidify inside the water and a plant
is produced, such as the water-lily and various kinds of small plants; these plants
grow straight up and do not expand, because their roots are above the earth. In
places too where there is warm water running, plants often grow, because the heat
of the water attracts the vapours which are retained in the earth, and draws the cold
moisture upwards, and air is solidified from the moisture, which it concocts owing to
the heat of the water, and a plant appears, but only after a long lapse of time. Small
plants too appear in sulphurous places: and when the wind blows violently upon the
brimstone, it will recoil back again, and the air which is in it will be stirred up, and
the place will become hot, and fire will be produced from it, and will continue to be
produced from it, because it exists deep down in the brimstone, which is due to
impurities deposited by the air; the fire attracts the air when the sulphur putrefies,
and a plant will be produced from it. Such a plant, as we have shown before, will not
generally have many leaves, because it is produced under conditions which are far
from equable.
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Edible products will grow from plants in positions which are warm even, and
elevated, especially in the third and fourth zones; and products almost edible grow
in cold and high districts. Many species are produced in cold, high positions owing
to the attraction of the moisture and the temperate conditions which prevail in the
warmth of the sun on spring days. Similarly natural soil readily produces plants
which are full of oil; such soil, as we have already seen, is found where there is fresh
water.

5 . A plant which grows upon solid rock takes a long time to grow; for the air
which is enclosed in the stone strives to rise, and when it cannot find a way, owing to
the resistance of the stone, it retreats back again and becomes heated, and attracts
the residuum of the moisture in the stone upwards, and with this moisture a vapour
comes forth accompanied by a resolution of small particles of the stone; and because
the sun often acts upon the stone, it assists the moisture in the process of concoction,
and as a result a plant is produced. Such plants do not generally grow to any height,
unless they are near some soil or moisture. The rest of the plant requires soil, water,
and air. If you look at the matter, you will see that if a plant faces the east, it will
grow quickly, and slowly if it faces the west. A plant, when water is the predominant
element in it, will retain the air and will not allow it to rise, and thus the plant is not
nourished. Similarly, when dryness predominates, the natural heat will be diverted
into the extremities of the plant and will block up the ducts through which the flow
of water passed, and the plant does not receive nourishment.

6 - Every plant needs four things (just as an animal needs four things),
namely, a definite seed, a suitable position, and a suitable supply of water and air.
When these four conditions are fulfilled, a plant will grow and increase; but if they
are lacking, the plant will be correspondingly weakened. A plant which is used for
medicinal purposes will be more serviceable and suitable for such purposes if it
grows on high mountains; its fruit, however, will be harder to concoct and will
contain less nourishment. Places which are secluded from the sun’s rays will not
produce much plant life (just as they will not produce much animal life), because
the sun makes the day long according to the duration of its absence, and it is the sun
which draws out the moisture; and so plants which grow in sunless places will not
have the strength to produce leaves and fruit. As for plants which grow in watery
places, when the water is still, a foulness is formed, and there will be no power in the
air to rarefy the particles of water, and the air will be imprisoned inside the earth,
and this will prevent the thick matter in the water from rising; then the wind will
invade' the spot and the earth will be cleft open, and the air which is enclosed will
retreat into the earth, and the wind will solidify the moisture, and from this
condition of moisture marsh plants will spring. Usually such plants do not differ
from one another in form on account of the constant presence of water and its thick
consistency and the heat of the sun overhead. The plants which grow in damp places
will appear like patches of verdure on the surface of the earth. In such a place there
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is, in my opinion, little rarity, and when the sun falls upon it, it will stir up the
moisture and the spot will grow warm through the resulting motion and the heat
which is enclosed within the earth; and so there is nothing to cause the upward
growth of the plant, while the moisture helps its expansion; and so it spreads over
the earth in a sheet of verdure and produces no leaves. A kind of plant also grows
which appears above the surface of the water and is smaller in quantity than that
just mentioned, because it is like the nature of earth, and it neither grows upwards
nor expands. Often, too, one plant grows out of another plant of a different form
from itself, without any root, and spreads all over the plant. For when a plant which
has numerous thorns and contains an oily juice moves, its parts will open and the
sun will cause its putrefactions to turn into vapour, and the putrefied place of its
own accord will produce a plant, and the wind and a moderate heat assist, and the
plant grows in the form of threads and extends over the original plant. This is a
peculiarity of very thorny plants, dodder and the like.

There is also a class of plant which has neither root nor leaves, and another
which has a stalk, but no fruit or leaves, the tamarisk, for example.'

All herbs and all things that grow above or in earth have their origin in one of
five ways, namely, either from seed, or from putrefaction, or from the moisture of
water, or from being planted, or from growing as parasites on other plants. These
are the five causes of plants.

7 . Trees have three different methods of production; they produce their
fruit either before their leaves, or at the same time as their leaves, or else after their
leaves have grown. We have already described these three methods. A plant which
produces its fruit before its leaves contains a considerable amount of oily juice, and
when the heat which is natural to the plant has concocted the juice, its maturity will
quickly follow, and the juice will acquire force and boil up within the branches of
the plant and will prevent the moisture from rising; the result is that the fruit
appears before the leaves. But in plants which produce their leaves more quickly
than their fruits, the effects of the moisture are various. When the heat of the sun
begins to disperse the particles of water, the sun attracts the particles of this
moisture upwards, and the process of ripening will be delayed, because the
concoction of the fruit will only take place through coagulation, and so the leaves
come before the fruit. A plant which produces its leaves and fruit simultaneously
has much moisture, and frequently also contains an oily juice. When the heat has
concocted the moisture, it will, as a result, rise upward, carrying the juice with it,
and the air and sun will draw it out, and the oily juice which forms the fruit will
come out, while the moisture will produce the leaves, leaves and fruit coming forth
together. The wise men of old used to assert that all leaves were really fruits, but so
much moisture was present, because the fruit did not mature or solidify owing to the
presence of heat above and the sudden attraction exerted by the sun, and
consequently the moisture on which the process of concoction had had no effect
changed into leaves; the leaves, they said, are simply intended to attract the
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moisture and serve as a protection to the fruit from the violence of the sun. The
leaves ought therefore, they said, to be equally regarded as fruit. But the truth is
that the moisture rises above them and the leaves are converted into real fruits, as
we have already said. The same theory applies to olives, which often fail to produce
fruit; for when nature brings about concoction of moisture, some of the thin
moisture, which has not matured, will rise first, and this will produce leaves and its
concoction will produce flowers, and when in the second year the process of
concoction is completed, the fruit will grow and will eventually use up all the
available material according to the space which it has in it.

Thorns are not characteristic of plants or natural to them. My opinion is that
there is rarity present in a plant, and concoction will take place at the beginning of
its existence, and moisture and cold rise upwards, and they are accompanied by a
slight concoction; this circulates where there is rarity, and the sun causes it to
solidify, and thus the thorns will be produced. Their form is pyramidal; for they
begin by being thin at the point and gradually grow thicker, because when the air is
withdrawn from the plant its parts increase, and the material expands. The same is
true of any plant or tree which is pyramidal at the top.

8 . Greenness must be the most common characteristic of plant life; for we
see that trees are white internally and green externally. The reason is that the
material which supplies their nutriment is more readily accessible: it follows
therefore that there is greenness in all plants, because their material is absorbed and
rarefies the wood of the tree, and the heat causes a slight concoction, and the
moisture remains in the tree and appears externally: consequently there will be
greenness. This is also the case with the leaves, unless the concoction in them is
unusually powerful; and leaves are in respect of strength midway between bark and
wood. But greenness does not persist, nor indeed come into existence without the
presence of moisture, and is of the element of earth, and is the intermediate colour
between that of earth and water. This is indicated by the fact that when the bark of
trees dries up it turns black, and the wood inside the tree becomes white, and the
green, which comes between these two colours, is the colour presented by the
outward appearance of the plant.

The shapes of plants fall under three classes. Some spread upwards, others
downwards, while others are intermediate. The upward extension is due to the fact
that the nutritive material makes its appearance in the marrow of the plant, and the
heat draws it up, and the air, which is present in the rarities of the plant, compresses
it, and it assumes a pyramidal form, just as fire assumes a pyramidal form in bodies
in which it is present and rises upwards. Downward extension is due to the blocking
of ducts in the plant, and, when the material is concocted, the water, which contains
the marrow of the plant, will thicken, and the rarefied portion proceeds on its
upward course, while the water returns to its former position in the lower portion of
the plant, and by its weight presses the plant downwards. In the plants which are
intermediate between the two classes already mentioned, the moisture is rarefied
and the natural state of the plant is very nearly a temperate condition during the
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process of concoction, and the ducts are open through the middle of the plant, and
the nutritive material spreads upwards and downwards. There is a double process of
concoction; the first takes place below the plant, while the second takes place in the
marrow which comes out of the earth and is in the middle of the plant; afterwards
the nutritive materials make their appearance fully matured and are distributed
through the plant, and do not undergo a third concoction. In animals there is a third
process of concoction; this is due simply to the diversity of their limbs and to the
distinctness of their parts from one another. Plants, on the other hand, are more
homogeneous and repeat the same members over and over again, and the nutritive
material generally has a downward tendency. The shapes of plants will depend on
the quantity of the seed, while the flower and fruit is dependent on the water and
nutritive material. In all animals the first process of maturation and concoction
takes place within the animal; there is no exception to this rule. But in plants the
first concoction and maturation takes place in the nutritive material. Every tree
continues to grow up, until its growth is completed and it dies. The reason is that,
while in any animal its height is much the same as its width, in a plant it is far from
being so, because water and fire, the elements which compose it, rise quickly, and
therefore the plant grows. Variety in the branches of a plant is due to excessive
rarity, and, when the moisture is intercepted there, the process of nature will cause
it to grow hot and will hasten the concoction, and thus boughs will form and leaves
will appear, as we have already said.

9 . The shedding of leaves from trees will be due to the tendency to fall,
induced by quickly formed rarity. When the moisture is concocted with the
nutritive material, it will assume a pyramidal form, and therefore the ducts within
will be wide and will afterwards become narrow and pyramidal; when the nutritive
material makes its appearance already concocted and formed, it will close up the
extremities of the ducts above, and the leaves will have no nutritive material, and
therefore dry up. When the contrary process to the one we have described takes
place, the leaves do not fall from the trees. When coldness dominates in the plant, it
will affect its colour owing to the secretion of heat in the middle of the plant and the
presence of cold outside in its extremities; the result is that the leaves are blue-grey
and do not fall, as in the olive, and myrtle, and similar trees. When trees or plants
exercise a violent force of attraction, fruit will be produced once a year; when they
do not exercise such a force, nature will employ the process of concoction on
successive occasions and at each concoction they produce fruit, and so some plants
bear fruit several times in the year. Plants which are of the nature of water bear
fruit with difficulty on account of the predominance of moisture in them, and the
wideness of their ducts and the tendency of their roots to fall off; when the heat is
intense, the concoction will be quick and will be rarefied owing to the water and .will
not solidify; this we find to be the case in all small herbs and in some vegetables.

A grey colour will occur where the ground is exceedingly hot; here there will be
little moisture and the ducts will become narrow, and when nature wishes to bring
about concoction it will not have sufficient moisture to supply the nutritive material
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and the ducts will become narrow. The process of concoction therefore will be
reversed and the heat will cause it to continue, and the plant will be seen to have a
colour intermediate between white and black. When this happens it will have black
wood or anything like it between white and ebony, that is, any of the whole range of
colours from that of ebony to that of elm;'® and so such wood sinks in water because
its parts are compact and the ducts in it are narrow, and no air enters into them.
When white wood sinks the reason will be the narrowness of the ducts and the
presence of superfluous moisture, which blocks up the ducts so that the air does not
enter; consequently it sinks. Every flower is composed only of rarefied material
when concoction first begins; and so the flower generally precedes the fruit in
plants. We have already shown why it is that plants produce their leaves before their
fruits. In the case of plants which have slender parts the colour of the flower will
resemble a bright blue; when the parts are not closely compressed, it will tend to
whiteness; under medium conditions it will be a blue-grey. The absence of flowers in
certain plants is usually due to the solidity of their parts or their rarity or their
roughness or thickness. The palm and similar trees therefore have no flowers.

A plant which has thick bark expands owing to the pressure of moisture and
the impelling force of heat; we see this in the pine and palm. A plant which gives
forth a milky juice will have such juice within it; there will be powerful heat within
and an oily substance will be present there. When the heat begins to cause
concoction, the oily substance will be turned into moisture, and the heat will solidify
it to a slight extent, and local warmth will be caused, and an oily liquid will be
produced similar to milk, and vapour will rise from the moisture which attracts the
milky substance into the extremities of the plant, and the moisture will retain the
heat which appears. The milky substance will not be solidified, because it is the
function of heat to solidify it and any milk requires a great deal of solidification. If
there is cold present in the tree, the milky substance will solidify when it has left its
original position in the tree, and the result will be the formation of gum. Gum comes
out warm from the tree by distillation, and, when it comes into contact with the air,
it will solidify. Some gums flow in temperate places, and these will be of the
consistency of water; others flow out and solidify as hard as stone or shell. Gum
which flows drop by drop keeps its form, as in the tree which is known as aletafur.
The gum which changes into a stony substance will be very cold on its first
appearance, and its appearance will be caused by heat, and when it has flowed out it
will turn to stone; it will occur where the soil is very hot. Some trees undergo a
change in the winter and will become sometimes green and sometimes blue-grey,
and neither their leaves nor their fruits decay; for trees in which this occurs have a
great quantity of heat and rarefied water in their lower reservoirs. Thus as the year
goes on this water will retain its heat on account of the coldness of the air; and
because the heat goes out to the cold, it carries the moisture out with it, and the
moisture tinctures it with the colour of heat, and therefore the colour is seen in the
appearance of the tree. Consequently cold and heat are converted into activity, and
the moisture retains heat, and therefore another colour makes its appearance.

'*Reading ulmum.



BOOK I1 1271

10 - Fruit will be bitter because the heat and moisture have not completed
the process of concoction (cold and dryness hindering the completion of this
process), and so fruit turns bitter. This is indicated by the fact that what is bitter,
when put into fire, becomes sweet. Trees which grow in sour water produce sweet
fruit, because the sourness assisted by the heat of the sun attracts that which is of its
own quality, namely, cold and dryness. Sweet liquids therefore make their
appearance inside the tree, and the innermost part of the tree becomes hot when the
sun shines continuously above it, and the flavour of the fruit will be successively
sour, and then, when the process of concoction has taken place, the sourness will be
gradually dissolved until it disappears, and sweetness will make its appearance.
Consequently the fruit will be sweet, while the leaves and extremities of the tree will
be acid. When the maturation is complete, the fruit will be bitter: this is due to a
superfluity of heat with very little moisture. The moisture is used up and the fruit
makes the heat rise, and so the fruit will be bitter, and the stones in the fruit will be
pyramidal in form on account of the upward attraction of the heat and the
downward attraction of the cold and moisture which are of the same nature as sour
water; and the moisture remains in the trunk of the tree, which consequently
thickens, while its extremities are thin. If trees are planted in temperate soil, they
reach maturity quickly before the days of spring, because, when the heat is almost
temperate and the moisture has made its appearance and the air is clear, the fruit
will not require much heat during the process of concoction. Consequently maturity
comes quickly and takes place before the days of spring. Bitterness or harshness of
flavour is prevalent in all trees when they are first planted. The reason is that when
the moisture is in their extremities and has concocted the parts that are in the
middle of the tree, from which the material of the fruit comes, the dryness comes
forth and follows the moisture, and the first concoction will be sour or bitter or
harsh. The reason is that the concoction takes place in the heat and moisture, and
when moisture or dryness prevails over the heat, the fruit so produced will not at
first have undergone proper concoction, and consequently the production of fruit is
at first without sweetness.

The fruit of the bennut-tree when it first appears is sweet, but subsequently
becomes harsh in flavour and finally bitter. The reason for this is that the tree has
excessive rarity in it, and at the time of concoction, when the ducts are wide, the
heat will follow the moisture and will cause the fruit to mature; consequently the
fruit will be sweet at first. Subsequently the heat attracts the dryness which
resembles its own nature, and will cause the ducts to contract, and cold and dryness
will prevail over heat and moisture; the fruit, therefore, will change to a harsh
flavour. Next, the sun with its heat will prevail through the attraction of
superfluous'’ moisture in the seed, which is present at the first appearance of the
tree, and the cold will prevail over the dryness; the fruit will therefore become
exceedingly harsh in flavour. Next, the natural heat will rise upwards, and the heat
of the sun outside will assist it; therefore the heat and dryness will prevail, and the
fruit will become bitter.

"Reading superfluae.

829°1

20

25

30

35

40

830°1

830°1



830°5

20

830°5

ON MARVELLOUS THINGS
HEARD™

L. D. Dowdall

1 . Men say that in Paeonia, on the mountain called Hesaenus, which forms
the boundary between the Paeonian and Maedian districts, there is found a wild
beast, which is called Bolinthos, but by the Paeonians is named Monaepos. They
state that this in its general nature is similar to the ox, but surpasses it in size and
strength, and moreover is distinguished from it by its mane; for like the horse it has
a mane hanging down very thick from the neck, and from the crown of the head as
far as the eyes. It has horns, not such as oxen have, but bent downwards, the tip
being low down near the ears; and these severally contain more than three pints,
and are very black, and shine as though they were peeled; and when the hide is
stripped off it occupies a space capable of containing eight couches. When the
animal is struck with a weapon it flees, and only stops when it is quite exhausted. Its
flesh has an agreeable taste. It defends itself by kicking, and voiding excrement over
a distance of about twenty-four feet. It easily and frequently employs this kind of
defence, and the excretion burns so severely that the hair of the dogs is scraped off.
They say, however, that the excrement produces this effect only when the animal is
disturbed, but when it is undisturbed it does not burn. When they bring forth young,
assembling in larger numbers and being all gathered closely together, the full-
grown ones bring forth, and void excrement as a defence round their young; for the
animal discharges a large quantity of this excretion.

2 . The camels in Arabia, they say, do not copulate with their mothers, but
that even if someone tries to force them they are unwilling. For it is said that once,
when there was no stallion present, a keeper disguised the mother and set her foal on
her. And the foal, it seems, finished its task then, but a little later bit the keeper and
killed him.

3 . Men say that the cuckoos in Helice, when about to breed, do not build a
nest, but lay their eggs in the nests of ring-doves or turtle-doves, and neither sit on
their eggs, nor hatch them, nor rear their young; but when the chick is born and

TEXT: O. Apelt, Teubner, Leipzig, 1888
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reared, it expels its companions from the nest. Moreover, it appears, it grows large
and beautiful, so that it easily overcomes the rest. They say that the ring-doves also
take such a delight in it that they even assist it to drive out their own young.

4 . The she-goats in Crete, when they are shot with arrows, seek, it would
appear, for the dittany, which grows there; for as soon as they have eaten it, they
straightway expel the arrows from their bodies.

S . Men say that some of the stags in Achaea, when they have shed their
horns, proceed to places of such a kind that they cannot be easily found; and that
they act in this way because they have no means of defence, and also because the
parts from which they have shed their horns give them pain; and it is stated that, in
the case of many of these animals, ivy is seen growing in the place of the horns.

6 - Mensay that in Armenia a certain poison grows, which is called leopard’s
bane. So, when a leopard is seen, they anoint a victim with this, and let it go. When
the leopard touches it, she goes, it would appear, in quest of human excrement.
Therefore the hunters put excrement in a vessel, and suspend it from a tree, so that
the leopard, by leaping up towards it and becoming exhausted, may be paralysed by
it, and fall into their power.

7 . Men say that in Egypt the sandpipers fly into the mouths of the
crocodiles, and clean their teeth, pulling out the pieces of flesh, which stick in their
snouts, while the crocodiles are pleased, and do them no harm.

8 . Men say that the hedgehogs in Byzantium perceive when north or south
winds are blowing, and immediately change their holes; and, when the winds are
southerly, make their holes opening out of the ground, but, when they are northerly,
out of the walls.

9 . The she-goats in Cephallenia do not drink, as it appears, like other
quadrupeds; but daily turning their faces towards the sea, open their mouths, and
take in the breezes.

10 - They say that in Syria one of the wild donkeys leads the herd, and that
when one of the younger foals mounts a female the leader gets angry and chases him
until he catches him; and then, ducking down to his back legs, he tears off his
genitals with his teeth.

11 - Men say that tortoises, when they have eaten part of a viper, eat
marjoram as an antidote, and, if the creature fails to find it at once, it dies; that
many of the countryfolk, wishing to prove whether this is true, whenever they see it
acting in this manner, pluck up the marjoram, and when they have done so, the
tortoise is presently seen dying.
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12 . They say that the penis of the marten is not like that of the other
animals, but is always stiff like a bone, whatever state the marten may be in. They
say that it is one of the best drugs for strangury and is given in powdered form.

13 . Men say that the bird called the woodpecker climbs upon the trees like
lizards, both hanging from and standing on the branches. It is further stated that it
feeds upon the grubs out of the trees, and digs so deeply into the trees, in its search
for the grubs, that it even brings the trees down.

14 . Men say that the pelicans dig up the mussels that are found in the
rivers, and swallow them; then, when they have devoured a large quantity of these,
they vomit them up again, and thereupon eat the meat of the mussels, but do not
touch the shells.

15 . Men say that in Cyllene in Arcadia the blackbirds are born white,
which happens nowhere else, and that they give utterance to various sounds, and go
forth by the light of the moon; but that, if any one should attempt to capture them
by day, they are caught with great difficulty.

16 - It is stated by certain persons that what is called flower-honey is
produced in Melos and Knidos, and that, while fragrant in smell, it lasts for only a
short time; and that in it bee-bread is produced.

17 - Insome parts of Cappadocia they say that the honey is made without a
honey-comb, and that in consistency it resembles olive-oil.

18 . At Trapezus in Pontus the honey gathered from the box-tree is
produced, having an oppressive smell, and they say that this drives out of their
senses those who are sound in mind, while it completely cures those who suffer from

epilepsy.

19 . Men say that in Lydia also the honey is gathered from the trees in
abundance, and that the inhabitants form out of it balls without wax, and cutting
off portions by very violent rubbing make use of it. It is produced indeed in Thrace
likewise, not so solid, but as it were of a sandy nature. They say that all honey when
congealed preserves an equal volume, not like water and all other liquids.

20 . The grass of Chalcis and almonds are most useful for making honey; for
they say that a very large quantity is produced by them.

21 . People say that bees are stupefied by unguents, and are unable to
endure the smell of them; while some say that they especially sting those who have
been anointed.
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22 . They say that among the Illyrians those who are called Taulantians
make wine out of honey. When they have squeezed out the honey-combs, they pour
water on the honey, and boil it in a caldron until half is consumed; then they pour it
out into earthen jars, fill them half full, and lay them on boards; and on these they
say it ferments for a long time, and becomes like wine, while for the rest it is sweet
and strong. But now they state that this mode of preparation was adopted also
among some of the inhabitants of Greece, so that the drink did not differ from old
wine, and that in later times, when they inquired into the method of mixing it, they
were unable to discover it.

23 . They relate that in Thessaly once upon a time so large a number of
serpents was bred alive that, if they had not been exterminated by the storks, the
inhabitants would have left the country. That is why they also honour the storks,
and it is unlawful to kill them, and, if any one kills them, he becomes liable to the
same penalties as a homicide.

24 . Likewise also it is related that there was once in Lacedaemon so great a
multitude of serpents that the Lacedaemonians, owing to a scarcity of corn, used
them as food; whence also they say that the Pythian priestess called them
‘serpent-necked’.

25 . Itissaid that in the island of Gyaros the mice eat iron.

26 . Men say that among the Chalybians, in an islet situated beyond them,
gold is collected by mice in large numbers: that is why also, as it appears, they cut
up those that are found in the mines.

27 . It is said that travellers going from Susa to Media meet with an
immense multitude of scorpions at the second stage. So the King of the Persians,
whenever he was passing through the place, remained there for three days, ordering
all his men to hunt them down; and he gave a prize to him who caught the greatest
number.

28 . Men say that in Cyrene there is not merely one sort of mouse, but
several kinds differing both in forms and in colours; for some are broad-faced, like
weasels, and some like hedgehogs, which they call ‘hedgehogs’.

29 . InCilicia they say that there is a whirlpool, in which birds, and animals
besides, that have been suffocated, when immersed come to life again.

30 . Among the Scythians who are called Geloni, they say that there is a
certain wild animal, excessively rare indeed, which is named Tarandos. Now this is
said to change the colour of its hair, according to the place in which it may be; and
for this reason it is hard to catch; for it becomes in colour like to trees and places,
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and its surroundings generally. But the most wonderful thing is its changing its hair;
for other animals change the colour of the skin, such as the chameleon and octopus.
In size it resembles an ox, while the form of its face is like that of a stag.

31 - It is said that a certain man in Abydos being deranged in mind, and
going to the theatre on many days looked on (as though actors were performing a
play), and applauded; and, when he was restored to his senses, he declared that that
was the happiest time he had ever spent.

32 . Moreover they say that at Tarentum a certain wine-merchant was mad
at night, but sold his wines during the day: he also kept the key of the cellar attached
to his belt, and though many tried to steal it from him and get possession of it, he
never lost it.

33 . In the island of Tenos they say there is a small bowl containing a
mixture, from which people kindle fire very readily. Moreover in the Thracian
Bithynia there is found in the mines the stone which is called ‘the chaffinch’ from
which they say that fire is kindled.

34 . People say that in the island of Lipara there is a certain place where the
air is sucked down into the earth, and that if they bury a pot there they can put in it
whatever they please and boil it.

35 . Both in Media and in Psittacene, a district of Persia, there are fires
burning, that in Media small, but that in Psittacene large and with a bright flame;
for which reason also the King of the Persians constructed kitchens near it. Both
these are in level, not in elevated places. These fires are conspicuous both by night
and by day, while those in Pamphylia are seen only at night.

36 . They say also that at Atitania, near the borders of the district of
Apollonia, there is a certain rock, and fire rising from it is not visible, but whenever
oil is poured on it it blazes up.

37 . It is said that the places outside the Pillars of Hercules burn, some
constantly, others at night only, as Hanno’s Circumnavigation relates. The fire also
in Lipara is visible and flaming, yet not by day, but only at night. They say also that
in Pithecusae the ground is fiery, and extraordinarily hot, yet not burning.

38 . Xenophanes states that the fire in Lipara once failed for sixteen years,
but returned in the seventeenth year. They say that the lava-stream in Etna is
neither flaming nor continuous, but returns only after an interval of many years.

39 . It is said that in Lydia a vast amount of fire blazed up, and continued
burning for seven days.
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40 . The lava-stream in Sicily is an extraordinary phenomenon. The breadth
of the fire that blazes up amounts to forty stadia, while the height to which it is
carried amounts to three.

41 . They say that the stone in Thrace which is called ‘the chaffinch’ burns
when split in two, and that it also, like charcoal-embers, when put together again,
and sprinkled with water, burns; and that the stone called ‘marieus’ does the same.

42 . At Philippi in Macedonia they state that there are mines, the refuse
from which, they say, increases and produces gold, and that this is an observable
fact.

43 . They say that in Cyprus, at the place called Tyrrhias, copper is
produced in like manner; for men having cut it up, as it appears, into small pieces,
sow it, and then, when the rains have come on, it grows and springs up, and so is
collected.

44 . They say that in the island of Melos, in those parts of the ground that
are dug up, the earth fills itself up again.

45 . In Paeonia they state that when continuous showers have fallen, and the
ground is thoroughly soaked, there is found what is called gold without fire. They
state, too, that in Paeonia the ground is so rich in gold that many persons have found
gold even exceeding a pound in weight. And they say that certain persons, who had
found them, brought two nuggets to the king, one weighing three pounds, the other
five; and they say that these are set beside him on the table, and, if he eats anything,
he first offers a libation upon them.

46 - They say that among the Bactrians also the river Oxus carries down
numerous small nuggets of gold, and moreover that in Iberia the river called
Theodorus both throws out much gold on its banks, and likewise also carries it down
the stream.

47 . They state also that in Pieria, a district of Macedonia, some uncoined
gold was buried by the ancient kings, and, while there were four cavities, from one
of them gold grew up a span in length.

48 . It is said that the production of the Chalybian and Amisenian iron is
very peculiar; for it grows together, as at least they assert, from the sand that is
carried down by the rivers. Some say that they simply wash this, and smelt it in a
furnace; but others that, after frequently washing the deposit left by the first
washing, they burn it, and insert what is called the fire-proof stone which is
abundant in the country. This iron is far more beautiful than the other kinds. But if
it were not burnt in the furnace it would not at all differ, as it appears, from silver.
Now they say that it alone is not liable to rust, but that it is not very plentiful.
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49 . They say also that among the Indians the copper is so bright, pure, and
free from rust that it cannot be distinguished in colour from gold; moreover that
among the cups of Darius there are certain goblets, and these not inconsiderable in
number, as to which, except by their smell, one could not otherwise decide whether
they are of copper or gold.

50 . They say that Celtic tin melts much more quickly than lead. A proof of
its fusibility is that it is believed to melt even in water: at any rate, it seems, it stains
quickly. Now it melts in the cold also, when the weather is frosty, because, as they
say, the hot substance inherent in it is by reason of its weakness shut up and
compressed within.

51 . In the Pantheon there is an olive-tree, which is called that ‘of the
beautiful crowns’. But all its leaves are contrary in appearance to those of other
olive-trees; for it has the pale-green outside, instead of inside, and it sends forth
branches, like those of the myrtle, suitable for crowns. From this Heracles took a
shoot, and planted it at Olympia, and from it are taken the crowns which are given
to the competitors. This tree is near the river Ilissus, sixty stadia distant from the
river. It is surrounded by a wall, and a severe penalty is imposed on any one who
touches it. From this the Eleians took the shoot, and planted it in Olympia, and from
it they took the crowns which they bestowed.

52 . Inthe Lydian mines near Pergamos, which also Croesus had worked,
the following incident occurred. When a certain war arose the workmen fled to
them; but, as the mouth was built up, they were suffocated; and a long time
afterwards, when the mines were cleared out, vessels, which they used to employ for
daily uses, such as jars and the like, were found petrified. These, being filled with
whatever liquid it might be, had been turned to stone, as well as the bones of the
men.

53 . In the Ascanian lake the water is so impregnated with soda that
garments have need of no other detergent; if one leaves them too long in the water
they fall to pieces.

54 . Near the Ascanian lake is Pythopolis, a village about one hundred and
twenty stadia distant from Cius, in which all the wells are dried up in the winter, so
that one cannot dip a pitcher into them; but in the summer they are filled up to the
brim.

S5 . Thestrait between Sicily and Italy increases and diminishes along with
the changes of the moon.

56 . On the road to Syracuse there is in a meadow a spring, neither large nor
containing much water; but, when once a great crowd met at the place, it supplied
water in abundance.
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57 - There is also a certain spring in Palici in Sicily, about as large as the
space ten couches would occupy. This throws up water to the height of six cubits, so
that it is thought by those who see it that the plain will be inundated; and again it
returns to its original state. There is also a form of oath, which is considered to be
sacred there; whatever oaths a man swears he writes on a little tablet, and throws
into the water. If therefore he swears truly, the tablet floats on the top; but if he
swears falsely, they say that the tablet grows heavy and disappears, while the man is
burnt. That is why the priest takes security from him that some one shall purify the
temple.

58 . Demonesus, the island of the Chalcedonians, received its name from
Demonesus, who first cultivated it. The place contains the mine of cyanos and
gold-solder. Of this latter the finest sort is worth its weight in gold, for it is also a
remedy for the eyes. In the same place there is also copper, obtained by divers, two
fathoms below the surface of the sea, from which was made the statue in Sicyon in
the ancient temple of Apollo, and in Pheneus the so-called statues of mountain-
copper. On these is the inscription—*‘Heracles, son of Amphitryon, having captured
Elis, dedicated them’. Now he captured Elis guided, in accordance with an oracle,
by a woman, whose father, Augeas, he had slain. Those who dig the copper become
very sharp-sighted, and those who have no eyelashes grow them: that is why also
physicians use the flower of copper and Phrygian ashes for the eyes.

59 . Now in the same place there is a cave which is called the pretty cave. In
this pillars have been formed by congelation from certain drippings of water: and
this is evident at the point where they join the ground, for the narrowest part is
there.

60 - Of the offspring of a pair of eagles, so long as they pair together, every
second one is a sea-eagle. Now from the sea-eagles springs an osprey, and from
these black eagles and vultures: yet these on the other hand do not bring the breed of
vultures to a close, but produce the great vultures, and these are barren. And a proof
is this, that no one has ever seen a nest of a great vulture.

61 - A wonderful thing they say happens among the Indians with regard to
the lead there; for when it has been melted and poured into cold water it jumps out
of the water.

62 . Men say that the copper of the Mossynoeci is very brilliant and white,
no tin being mixed with it; but there is a kind of earth there, which is smelted with it.
They state that the man who discovered the mixture did not inform any one; so the
copper vessels formerly produced in these parts were excellent, but those subse-
quently made were no longer so.

63 . Men state that in Pontus some birds during the winter are found lurking
in holes, and not discharging excrement, and when people pluck out their feathers
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they do not feel it, nor yet when they are pierced on a spit, but only when they have
been burnt through with fire. They say that many fishes also, when trimmed and cut
round, have no perception of it, but only when they have been warmed through by
fire.

64 . The bee is thought to announce the solstices by going to its labours,
which the bee-keepers also use as a sign, for then they have rest. The grasshoppers
also appear to chirp only after the solstices.

65 . They say also that the hedgehog continues without food for a year.

66 - It issaid that the spotted lizard, when it has stripped off its slough, like
snakes, turns round and swallows it, because physicians look out for it, from its
being serviceable to those who suffer from epilepsy.

67 . Men state also that the fat of the bear, when it has been congealed
owing to the winter, increases as long as the bear lies hidden in its den, and
overflows the vessels in which it is kept.

68 . They say that the frogs in Cyrene are altogether dumb, and that in
Macedonia, in the country of the Emathiotae, the swine have solid hoofs.

69 . They say that in Cappadocia there are fertile mules, and in Crete black
poplars which yield fruit.

70 . They say also that in Seriphos the frogs do not croak; but if they are
transferred to another place they croak.

71 . Among the Indians, in what is called the Horn, it is stated that there are
little fishes, which wander about on the dry land, and run away again into the
river.

72 . Some say also that in the neighbourhood of Babylon certain fishes
remain in the holes, which contain moisture, while the river is drying up; that they
go out to the threshing-floors and feed, and walk upon their fins, and move the tail
to and fro, and when they are pursued they flee, enter into their holes, and stand
facing their pursuer; for people often approach and tease them. Their head is like
that of the sea-frog, while the rest of the body resembles that of the gudgeon, and
they have gills like other fishes.

73 . At Heraclea in Pontus, and in Rhegium, they say there are fish
obtained by digging, especially in places near rivers, and such as are well watered;
and that it sometimes happens that when these places dry up at certain seasons, the
fish shrink under the earth, and then when this dries up still more, they, in search of
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humidity, enter into the mud; then when this becomes dry, they remain in the
moisture, like animals which continue in their holes; but, when they are dug up
before the waters come on, they then move.

74 . They say also that in Paphlagonia the fish obtained by digging are met
with deep in the ground, and that these are of an excellent quality, though neither is
water to be seen close at hand, nor do rivers flow into the place; the earth engenders
them of itself.

75 . Men say that the stags in Epirus bury their right horn, when they have
shed it, and that this is useful for many purposes.

76 . They say that the lynx too covers up its urine, because of its being useful
for signet-rings as well as for other things.

77 . They also state that the seal, when taken, vomits out rennet, and that
this is medicinal and serviceable to those who suffer from epilepsy.

78 . It is said that on the Circaean mountain in Italy there grows a deadly
poison, which is so potent that, if it be sprinkled on any one, it straightway causes
him to fall, and the hairs of his body to drop off, and generally the limbs of his body
to waste away, so that the surface of the body of those who are dying is a pitiable
sight. They say too that Aulus the Peucestian and Gaius were detected when about
to administer this poison to Cleonymus the Spartan, and that having been examined
they were put to death by the Tarentines.

79 . Intheisland of Diomedeia, which lies in the Adriatic, they say there is a
temple of Diomedes, wonderful and holy, and round the temple there sit in a circle
birds of a large size, having great hard beaks. These birds, they state, if Greeks land
at the place, keep quiet; but if any of the barbarians who live around them
approach, they fly up, and soaring in the air swoop down upon their heads, and,
wounding them with their beaks, kill them. The story goes that the companions of
Diomedes were metamorphosed into these, when they had been shipwrecked off the
island and Diomedes was treacherously slain by Aeneas, who was then king of those
regions.

80 . Among the Umbrians they say that the cattle bring forth young three
times in a year, and that the earth yields many times more fruit than the seed that is
sown: that the women also are prolific, and rarely bring forth only one child at a
time, but most of them have two or three.

81 . In the Amber islands, which are situated in the corner of the Adriatic,
they say that there are two statues erected, the one of tin, the other of bronze,
wrought after the ancient fashion. It is stated that these are works of Daedalus, a
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memorial of old times, when he, fleeing before Minos from Sicily and Crete, put in
to these places. But they say that the river Eridanus formed these islands by alluvial
deposit. Moreover, as it appears, there is near the river a lake, containing hot water,
and a smell exhales from it heavy and unpleasant, and neither does any animal
drink from it, nor does a bird fly over it, but falls and dies. It has a circumference of
two hundred stadia, a width of about ten. Now the inhabitants tell the story that
Phaethon, when struck by the thunderbolt, fell into this lake; and that therein are
many black poplars, from which falls what is called amber. This, they say,
resembles gum, and hardens like a stone, and, when collected by the inhabitants, is
carried over to the Greeks. To these islands, therefore, they state that Daedalus
came, and, having obtained possession of them, dedicated in one of them his own
statue, and in the other that of his son Icarus; but that afterwards, when the
Pelasgians, who had been expelled from Argos, sailed against them, Daedalus fled,
and arrived at the island of Icarus.

82 . InSicily, in the neighbourhood of the place called Enna, there is said to
be a cave, round about which they assert that there not only grows a quantity of
other kinds of flowers at every season of the year, but that especially an immense
space is covered with violets, which fill the adjoining country with fragrance, so that
the huntsmen are unable to track the hares, as their dogs are overcome by the smell.
Through this chasm there is an invisible subterranean passage, by which they say
Pluto carried off Proserpine. In this place it is said that wheat is found, resembling
neither the native sorts, which people use, nor other kinds that are imported, but
possessed of a great peculiarity. And this they use as an argument to prove that the
wheat-fruit appeared first among themselves; whence also they lay claim to
Demeter, affirming that the goddess was born among them.

83 . In Crete men say that there are no wolves, bears, and vipers, and
similarly no wild beasts like them, because Zeus was born there.

84 . In the sea outside the Pillars of Hercules they say that an island was
discovered by the Carthaginians, desolate, having wood of every kind, and
navigable rivers, and admirable for its fruits besides, but distant several days’
voyage from them. But, when the Carthaginians often came to this island because
of its fertility, and some even dwelt there, the magistrates of the Carthaginians gave
notice that they would punish with death those who should sail to it, and destroyed
all the inhabitants, lest they should spread a report about it, or a large number
might gather together to the island in their time,' get possession of the authority,
and destroy the prosperity of the Carthaginians.

85 . From Italy as far as the country of the Celts, Celtoligurians, and
Iberians, they say there is a certain road, called the ‘road of Heracles’, by which
whether a Greek or a native travels, he is watched by the neighbouring tribes, so
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that he may receive no injury; for those among whom the injury has been done must
pay the penalty.

86 . They say that among the Celts there is a poison called by them
‘arrow-poison’, which they assert produces corruption so quickly that the Celtic
huntsmen, when they have shot a stag, or any other animal, run up to it in haste, and
cut out the wounded part of the flesh, before the poison spreads, as well for the sake
of the food as to prevent the animal from putrefying. They say, however, that the
bark of the oak was found to be an antidote for this; but others maintain that the
antidote is something different, a leaf, which they call ravenswort, because a raven,
which had tasted the poison, and become sick, was observed by them to hasten for
this leaf, and, after devouring it, to be delivered from its pain.

87 . In Iberia they say that, when the coppices were set on fire by certain
shepherds, and the earth was heated by the wood, the country visibly flowed with
silver; and when, after some time, earthquakes succeeded, and the ground in
different places burst asunder, a large quantity of silver was collected, which
brought in no ordinary revenue to the Massilians.

88 . In the islands called Gymnesiae, that lie off the coast of Iberia, which
they assert to be the largest, after the so-called seven islands, they say that oil is not
produced from olives, but from the turpentine-tree in very large quantities, and
adapted for every purpose. Moreover they affirm that the Iberians, who inhabit
those islands, are so fond of women that they give to the merchants four or five
males in exchange for one female. When they receive their pay, while serving with
the Carthaginians, they purchase, it seems, nothing else but women; for no man
among them is allowed to have gold or silver. But as a reason for their forbidding the
introduction of money, some such statement as this is added, that Heracles made his
expedition against Iberia for the sake of the riches of the inhabitants.

89 . In the country of the Massilians, on the borders of Liguria, they say
there is a certain lake, and that this boils up and overflows, and casts out so great a
quantity of fish as to surpass belief. But whenever the Etesian winds blow the soil is
heaped up upon it (such dust arises there), and its surface becomes solid like the
ground, and the natives, piercing it with tridents, easily take out of it as many fish as
they please.

90 . Itissaid that some of the Ligurians sling so skilfully that, when they see
several birds, they contend with one another about which bird each is preparing to
strike, presuming that all will easily hit their mark.

91 . They say that there is also this peculiarity among them: the women give
birth while engaged in work, and after washing the child with water, they
immediately dig and hoe, and attend to their other household duties, which they
were obliged to perform before the time of their delivery.
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92 . This is also a marvel among the Ligurians: they say that there is a river
in their country whose stream is lifted up on high and flows along so that those on
the other side cannot be seen.

93 . InEtruria there is said to be a certain island named Aethaleia, in which
out of a certain mine in former days copper was dug, from which they say that all
the copper vessels among them have been wrought; that afterwards it could no
longer be found: but, when a long interval of time had elapsed, from the same mine
iron was produced, which the Etrurians, who inhabit the town called Populonium,
use to the present day.

94 . Now in Etruria there is a certain city called Oenarea, which they say is
exceedingly strong; for in the midst of it there is a lofty hill, rising upwards to the
height of thirty stadia, and having at its foot wood of all sorts, and waters. They say,
therefore, that the inhabitants, fearing lest some one should become despot, set over
themselves those of their slaves who had been manumitted, and these have
dominion over them; but every year they appoint others of the same class in their
stead.

95 . At Cumae in Italy there is shown, it appears, a subterranean
bed-chamber of the prophetic Sibyl, who, they say, was of a very great age, and had
always remained a virgin, being a native of Erythrae, but by some of the inhabitants
of Italy called a native of Cumae, and by some named Melancraera. It is said that
this place is under the sway of the Lucanians. They state moreover that in those
parts about Cumae there is a certain river called Cetus, and they say that whatever
is thrown into this is after a considerable time first coated over, and finally turns
into stone.

96 . Men say that for Alcimenes, the Sybarite, a mantle was prepared of
such magnificence, that it was exhibited at Lacinium during the festival of Hera, to
which all the Italians assemble, and that it was admired more than all the things
that were shown there. Of this they say that Dionysius the Elder obtained
possession, and sold it to the Carthaginians for one hundred and twenty talents. It
was of purple, fifteen cubits in width, and was adorned on either side with little
figures inwoven, above with Susa, below with Persians; in the middle were Zeus,
Hera, Themis, Athene, Apollo, and Aphrodite. Near each extremity was Alci-
menes, and on both sides Sybaris.

97 . In the neighbourhood of the lapygian promontory, from a certain place
in which, as the legends relate, the fight of Heracles with the giants took place, they
say that ichor flows in great abundance, and of such a nature that, owing to the
oppressiveness of the smell, the sea off that place is not navigable. They state
besides that in many parts of Italy many memorials of Heracles still exist on the
roads by which he travelled. Near Pandosia in lapygia footprints of the god are
shown, on which no one must tread.
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98 . There is also in the neighbourhood of the Iapygian promontory a stone
big enough to load a waggon, which they say was lifted up by him and transferred to
this spot, and it was actually moved with one finger.

99 . In the city of the Orchomenians in Boeotia they say that a fox was seen,
which, being pursued by a dog, entered into a certain subterranean passage, and
that the dog entered along with her and, barking, produced a great noise, as though
he found a wide space about him; but the huntsmen, thinking there was something
marvellous there, broke open the entrance, and forced their way in as well: and that,
seeing the light coming in by certain holes, they had a clear view of all that was in
the cave, and went and reported it to the magistrates.

100 . In the island of Sardinia they say there are many beautiful buildings
constructed in the ancient Greek style, and, among others, domes carved in
remarkable proportions. It is said that these were built by lolaus, son of Iphicles,
when he, having taken with him the Thespiadae, the sons of Heracles, sailed to
those parts with the intention of settling there, considering that they belonged to
him through his relationship with Heracles, because Heracles was lord of all the
western land. This island, as it appears, was formerly called Ichnussa, because it
was shaped in its outline very similarly to a human footstep. It is stated to have been
previously fertile and productive; for the legend states that Aristaeus, whom they
assert to have been most skilful in agriculture among the ancients, ruled over these
parts, which were formerly occupied by many large birds. At the present day,
however, it is no longer fertile, because when ruled by the Carthaginians it had all
its fruits that were useful for food destroyed, and death was fixed as the penalty for
the inhabitants if any one should plant again anything of the kind.

101 - In one of the seven so-called islands of Aeolus, which bears the name
Lipara, the legend goes that there is a tomb, about which they tell many other
portentous stories, and agree in asserting that it is unsafe to approach that place at
night; for from it are distinctly heard the sound of drums and cymbals, and
laughter, along with uproar and the rattle of castanets. But they state that a still
more prodigious event occurred with regard to the cave; for a certain man, under
the influence of wine, fell asleep in it before daylight, and continued to be sought for
by his servants for three days; but on the fourth, being found apparently dead, he
was conveyed by his servants to his own tomb, and after obtaining all the usual rites,
he suddenly rose up, and related all that had befallen him. This story seems to me
somewhat fabulous, yet it was necessary for me not to leave it unmentioned, while
giving a record of circumstances connected with that place.

102 . Near Cumae in Italy there is a lake called Avernus, containing in
itself, as it seems, nothing wonderful; for they say that hills lie round about it not
less than three stadia in height; that it is itself circular in form and of unsurpassable
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depth. But this is what seems marvellous: while trees stand thickly above it, and
some lean over it, one cannot see a single leaf floating upon the water, while the
water is so very pure that those who behold it wonder. On the mainland not far
distant from it hot water springs forth from many parts, and all the place is called
Pyriphlegethon. But to say that no bird flies over it is a lie; for those who have been
there maintain that there is a large number of swans in it.

103 - They say that the Siren islands are situated in Italy at the point of the
headland in the strait, which lies before the promontory separating the two bays,’
i.e. the one surrounding Cumae and the one which cuts off from it the city called
Posidonia; on this promontory also a temple of the Sirens has been built, and they
are honoured exceedingly by the neighbouring peoples with diligent sacrifices, and
they, making mention of their names, call one Parthenope, another Leucosia, and
the third Ligeia.

104 . Itis stated that between the Mentoric district and that of Istria there
is a mountain named Delphium with a high crest. When the Mentores, who dwell
near the Adriatic, ascend this crest they can discern, as it appears, the ships sailing
into the Pontus: there is also a spot, half-way between, at which when a common
market is held, Lesbian, Chian, and Thasian wares are sold by the merchants
coming up from the Pontus, and Corcyraean jars by the merchants from the
Adriatic.

105 . Men say that the Ister, flowing from what are called the Hercynian
woods, divides, and in one direction flows into the Pontus, and in the other
discharges its waters into the Adriatic. And we have seen a proof not only in the
present times, but also more fully in antiquity, that the waters there are not’
innavigable; for they say that Jason sailed into the Pontus by the ‘Dark Rocks’,
while he sailed out of it by the Ister; and for this, besides alleging not a few other
evidences, they point out altars set up by Jason in the country, and in one of the
islands in the Adriatic a costly temple of Artemis erected by Medea. Moreover they
affirm that Jason could not have sailed past the ‘Wandering Islands’, if he were not
sailing away from that quarter. And moreover in the island of Aethaleia, which lies
in the Tyrrhenian Sea, they point to other memorials of the chiefs of the Argonautic
Expedition, and also to what is said respecting the pebbles; for they say that along
the shore there are pebbles of various colours; and the Greeks who inhabit the island
say that they received their colour from the oil and dirt which the heroes scraped
off, while anointing themselves; for, according to the legend, neither before these
times were such pebbles seen nor afterwards had any such been found. Moreover
they mention still clearer proofs of this, that they did not sail out through the
Symplegades, citing the poet himself as a witness in the case of those regions; for
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(say they) he, pointing out the gravity of the danger, states that it is impossible to
sail past the place—

Planks of ships and bodies of men together are carried

By the waves of the sea and storms of fire destructive.*

As regards the ‘Dark Rocks’ indeed it is not said that they send forth fire; but it
happens near the strait which divides Sicily from Italy, as the eruptions of fire are
found on both sides; while not only is the island continually burning, but also the
stream of lava round Etna often spreads over the country.

106 - In Tarentum they say that at certain times people offer sacrifices to
the shades of the Atridae, Tydidae, Aeacidae, and Laertiadae, and besides that they
celebrate a sacrifice separately to the Agamemnonidae on another special day, on
which it is unlawful for the women to taste the victims offered to those heroes.
There is also amongst them a temple of Achilles. Now it is said that after the
Tarentines had taken it, the place which they at present inhabit was called
Heraclea; but in the early times, when the lonians were in possession, it was named
Pleum and at a still earlier date it was called Sigeum by the Trojans, who had
gained possession of it.

107 - Among the Sybarites Philoctetes is said to be honoured; for on his
return from Troy he founded in the Crotonian territory the town called Macalla,
which they say is one hundred and twenty stadia distant; and they relate that he
dedicated the bow and arrows of Heracles in the temple of Apollo the sea-god: but
from there they say that the Crotonians, during their dominion, took them, and
dedicated them in the temple of Apollo in their own city. Now it is said that having
died there he lies by the river Sybaris, after he had given help to the Rhodians, who
along with Tlepolemus had been carried out of their course to those parts, and had
engaged in battle with the barbarians who inhabited that country.

108 - In that part of Italy which is called Gargaria, close to Metapontum,
they say there is a temple of Athene Heilenia, where they state that the tools of
Epeus were dedicated, which he had prepared for the construction of the wooden
horse; he gave the goddess this name—for Athene appeared to him in a dream and
desired him to dedicate the tools; and he being therefore delayed in putting out to
sea was cooped up in the place, unable to sail out: hence the temple was called that
of Athene Heilenia.

109 . In the district which bears the name of Daunia, there is said to be a
temple called that of the Achaean Athene, in which bronze axes and the arms of
Diomedes and his companions are dedicated. In this place they state that there are
dogs which do no harm to such of the Greeks as come there, but fawn upon them, as
though they were most familiar to them. Now all the Daunians and the neighbour-
ing tribes, both men and women, wear black garments, apparently for the
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following reason—because it is said that the Trojan women, who had been taken
captives, and had come to those parts, fearing that they might experience hard
slavery at the hands of the women who already belonged to the Achaeans in their
native land, set fire to their ships, in order that they might escape from the expected
slavery, and at the same time, that they, being united in wedlock with those men,
now compelled to stay, might have them for their husbands. The poet has also very
admirably described them; for one may see those women likewise, it seems,
‘robe-trailing’ and ‘deep-bosomed’.

110 . Inthe country of the Peucetians they say there is a temple of Artemis,
in which, they state, is dedicated the bronze necklace celebrated in those parts, with
the inscription—'Diomede to Artemis’. Now the legend relates that he put it round
the neck of a stag, and that it adhered there; and in this way having been afterwards
found by Agathocles, king of the Sicilians, it was, they affirm, dedicated in the
temple of Zeus.

111 - On the promontory of Sicily, called the promontory of Pelorus, it is
stated that so much saffron grows that, while by some of the Greeks dwelling in
those parts it is not known what sort of flower it is, on the promontory of Pelorus all
who wish bring home large waggon loads of it, and in the spring-time strew their
beds and stages with saffron.

112 . Polycritus, who has written the history of Sicily in verse, states that in
a certain part of the interior there is a little lake, with a circumference about that of
a shield, and this contains water transparent indeed, but somewhat turbid. Now if
any one enters this, intending to wash himself, it increases in breadth; and if a
second person enters, it grows wider still; and finally, having grown larger, it
becomes wide enough for the reception of even fifty men. But whenever it has
received this number, swelling up again from the bottom it casts the bodies of the
bathers high in the air and out on the ground; and as soon as this has occurred, it
returns once more to the original form of its circumference. And not only in the case
of men does this occur with regard to it, but also, if a quadruped enters, it
experiences the same result.

113 . In the dominion of the Carthaginians they say there is a mountain
which is called Uranion, full of all kinds of wood and variegated with many flowers,
so that the contiguous places over a wide extent partaking of its fragrance waft to
the travellers a most agreeable odour. Near this spot they say that there is a spring
of oil, and that it has a smell like that of cedar sawdust. But they say that the person
who approaches it must be chaste, and, if this is the case, it spouts up the oil in
greater abundance, so that it can be safely drawn.

114 . Mensay that near this spring also there is a natural rock of great size.
Now they say that when summer is come it sends up a flame of fire, but when winter
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arrives, from the same place it sends gushing up a stream of water so cold that, when
compared with snow, it does not differ from it. And this, they declare, is not a secret
occurrence, nor does it appear for only a short time; but it sends forth the fire
throughout the whole summer, and the water throughout the whole winter.

115 - Itisreported that in that part of Thrace which is called the country of
the Sinti and Maedi, there is a certain river named Pontus, in which are carried
down certain stones which burn, and are of a nature opposed to that of charcoal
from wood; for while fanned they are quickly extinguished, but when sprinkled with
water they blaze up and kindle better. Now, when they are burning, they have a
smell similar to that of bitumen, so bad and pungent that no creeping thing remains
in the place while they are burning.

116 . They say, moreover, that in their country there is a certain place, not
very small, about twenty stadia in extent, that bears barley, which the men indeed
use; but the horses and oxen, or any other animal, will not eat it: indeed, not even
does any pig or dog venture to taste the excrement of men who after eating a cake or
bread made from this barley have voided it, as death results from it.

117 - AtScotussae in Thessaly they say there is a little fountain from which
flows water of such a kind that in a moment it heals wounds and bruises both of men
and of beasts of burden; and if any one throws wood into it, without having quite
broken it, but having merely split it, this unites, and is restored again to its original
state.

118 - In Thrace above Amphipolis they say that a thing happens, which is
wonderful and incredible to those who have not seen it; for the boys, going forth
from the villages and neighbouring districts to catch little birds, take the hawks to
help in catching them, and they do so in this manner:—When they have advanced to
a suitable spot they call the hawks by name with a loud cry; and, when they hear the
boys’ voice, they come and frighten away the birds; these in terror of them take
refuge in the bushes, where the boys strike them down with sticks and capture them.
But what one would be most of all surprised at is this——whenever the hawks
themselves have seized any of the birds, they throw them down to the bird-catchers,
while the boys return home, after giving some portion of all their booty to the
hawks.

119 . Another marvel also they say occurs among the Heneti: that countless
myriads of jackdaws are frequently borne to their country, and eat up the corn when
the people have sown it. To them the Heneti offer gifts, before the birds are about to
fly to the borders of the land, throwing before them seeds of all kinds of fruits. Now
if the jackdaws taste these they do not come over into their country, and the Heneti
know that they will be in peace; but, if they do not taste them, the people thereupon
expect an attack to be made upon them by their enemies.
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120 . In the Thracian Chalcidice, near Olynthus, they say there is a place
called Cantharolethros, a little larger in size than a threshing-floor; and that when
any other living creature reaches the spot it departs again; but none of the beetles
that come there do so; but they going round and round the place die from
hunger.

121 . Among the Thracian Cyclopes there is a little spring containing
water, which in appearance indeed is pure, transparent, and like all others; but
when an animal drinks of it, straightway it perishes.

122 . Men say that in Crastonia, near the country of the Bisaltae, the hares
that are captured have two livers; and that there is a certain place, about a rood in
extent, into which whatever animal enters dies. There is in the same place, besides, a
temple of Dionysus, large and beautiful, in which, when the festival and sacrifice
take place, it is said that a great blaze of fire is seen when the god is going to produce
a good season, and that all those who are assembled round the sacred enclosure see
it; when, however, he intends to cause unfruitfulness, this light is not seen, but
darkness extends over the place, as during the other nights.

123 . InElis they relate that there is a certain building about eight furlongs
distant from the city, in which, at the festival of Dionysus, they place three empty
copper cauldrons. Having done this, they request any of the Greeks staying in the
city, who wishes, to examine the vessels, and to seal the doors of the house: then,
when they are about to open them, they point out the seals to the citizens and
strangers first of all, before they do so. They on entering find the cauldrons full of
wine, but the floor and the walls uninjured, so that it is impossible to entertain a
suspicion that they accomplish this by some trick. Moreover, they say that among
the same people there are kites, which snatch the meat from those who carry it
through the marketplace, but do not touch the flesh of the sacred victims.

124 . 1t is said that at Coronea in Boeotia moles cannot live, or dig up the
ground, while the rest of Boeotia possesses a large number of them.

125 . At Lusi in Arcadia men say there is a certain spring in which
field-mice are found and dive, passing their lives in it. The same thing is said to
occur likewise at Lampsacus.

126 . At Crannon in Thessaly they say there are only two crows in the city.
When these have hatched their young, they depart from the place, as it appears, but
leave behind as many others of their offspring.

127 . In Apollonia, which lies near to the country of the Taulantii, they say
there is bitumen obtained by digging, and pitch springing up from the earth, in the
same manner as springs of water, in no respect differing from that of Macedonia,
except that it is naturally blacker and thicker than that. And not far from this place
there is a fire burning at all times, as those who dwell in the neighbourhood assert.
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The burning place, it appears, is not large, but about the size of the space occupied
by five couches. This spot smells of sulphur and alum, and thick grass grows around,
at which one would be most surprised, and also large trees, not four cubits distant
from the fire. Moreover, a fire burns constantly in Lycia and near Megalopolis in
the Peloponnese.

128 . It is said also that among the Illyrians the cattle bring forth young
twice in the year, and that most of them have twins, and that many goats bring forth
three or four kids at a time, and some even five or more; and, besides, that they
readily yield nine pints of milk. They say too that the hens do not lay merely once, as
among other nations, but twice or thrice in the day.

129 . It is said that the wild oxen in Paconia are far larger than those that
are found in other nations, and that their horns contain twenty-four pints, and those
of some of them even more.

130 . Concerning the Sicilian Strait, apart from what many other writers
have written, this author states that a portentous occurrence takes place: the
billows, he says, being carried with a loud whistling sound from the Tyrrhenian Sea,
dash against both the promontories, that of Sicily and that of Italy, which is called
Rhegium, and being borne from a great sea are shut up in a narrow space; and when
this occurs they raise the waves with a loud roar in mid-air to a very great height, as
they dash upwards, so that the rising of the waters is visible to those who are far
away, not resembling the rising of the sea, but white and foaming, and similar to the
sweeping movements which take place in excessively violent storms: and that
sometimes the waves meet each other on both the promontories and produce a
collision incredible in description, and unendurable for the eyes to behold; but at
other times parting, after dashing against each other, they show an abyss, so deep
and horrible to those who are compelled to look on, that many are unable to restrain
themselves, and fall, blinded with terror. But when the waves, after dashing on
either of the two places and being carried to the tops of the promontories, have
descended again into the sea flowing beneath, then again with loud bellowing and
great and swift eddies the sea boils up, and is lifted on high from the depths in
confusion, and assumes alternately all kinds of hues, for it appears at one time dark,
at another blue, and often of a purplish colour: but no creeping thing can endure
either to hear or to see the quick rush and length of this sea, and besides these its
ebb, but all flee to the low-lying skirts of the mountains; but, when the heaving of
the billows ceases, the eddies are borne on high, making such various twistings that
they seem to produce movements resembling the coils of presteres, or some other
large snakes.

131 . Men say that, while the Athenians were building the temple of
Demeter at Eleusis, a brazen pillar was found surrounded with rocks, on which had
been inscribed—‘This is the tomb of Deiope’, whom some state to have been the
wife of Musaeus, others the mother of Triptolemus.
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132 - Inoneof the islands, called the islands of Aeolus, they say that a large
number of palm-trees grow, whence it is also called ‘Palm-island’; therefore that
could not be true which is asserted by Callisthenes, that the tree received its name
from the Phoenicians, who inhabited the sea-coast of Syria. But some state that the
Phoenicians themselves received this name from the Greeks, because they, first of
all sailing over the sea, slew and murdered all, wherever they landed. And moreover
in the dialect of the Perrhaebians the verb ‘phoenixai’ means ‘to stain with
blood’.

133 . In whatis called the Aeniac district, in the neighbourhood of the city
named Hypate, an old pillar is said to have been discovered; and the Aenianians,
wishing to know to whom it belonged, as it had an inscription in ancient characters,
sent certain persons to take it to Athens. But as they were proceeding through
Boeotia, and were communicating to some of their guest friends the object of their
journey, it is said that they were conducted into the so-called Ismenium at Thebes;
for there the meaning of the inscription could be most easily discovered, they said,
adding that there were in that place some ancient dedicatory offerings having the
forms of the letters similar to those of the one in question: whence they say that,
having found an explanation of the objects of their inquiry, from what was already
known to them, they copied down the following lines:—

I Heracles offered the grove to the beaming goddess Cythera,
When I had Geryon’s herds, and Erytheia for spoil;

For with desire for her the goddess had vanquished my heart.
But here my wife Erythe brings forth Erython as her offspring,
Nymph-born maid Erythe, to whom I yielded the plain,
Sacred memorial of love under the shade of the beech.

With this inscription both that place corresponded, being called Erythus, and
also the fact that it was from there, and not from Erytheia, that he drove away the
cows; for they say that nowhere either in the parts of Libya or Iberia is the name of
Erytheia to be found.

134 . Inthe city called Utica in Libya, which is situated, as they say, on the
gulf between the promontory of Hermes and that of Hippos, and about two hundred
furlongs beyond Carthage (now Utica also is said to have been founded by
Phoenicians two hundred and eighty-seven years before Carthage itself, as is
recorded in the Phoenician histories), men state that salt is obtained by digging at a
depth of eighteen feet, in appearance white and not solid, but resembling the most
sticky gum; and that when brought into the sun it hardens, and becomes like Parian
marble; and they say that from it are carved figures of animals, and utensils
besides.

135 . It s said that those of the Phoenicians who first sailed to Tartessus,
after importing to that place oil, and other small wares of maritime commerce,
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obtained for their return cargo so great a quantity of silver, that they were no longer
able to keep or receive it, but were forced, when sailing away from those parts, to
make of silver not only all the other articles which they used, but also all their
anchors.

136 - They say that the Phoenicians who inhabit the city called Gades,
when they sail outside the Pillars of Heracles under an easterly wind for four days,
arrive at certain desolate places, full of rushes and seaweed, and that these places
are not covered with water, whenever there is an ebb, but, whenever there is a flood,
they are overflowed, and in these there is found an exceeding great number of
tunnies, of a size and thickness surpassing belief, when they are stranded. These
they salt, pack up in vessels, and convey to Carthage. They are the only fish which
the Carthaginians do not export; on account of their excellence for food, they
consume them themselves.

137 . Inthe district of Pedasa in Caria a sacrifice is celebrated in honour of
Zeus, at which they send in the procession a she-goat, with regard to which they say
that a marvellous thing occurs; for while it proceeds from Pedasa a distance of
seventy furlongs, through a dense crowd of people looking on, it is neither disturbed
in its progress, nor is turned out of the way, but, being tied with a rope, advances
before the man who holds the priesthood.

What is wonderful is that two crows stay continually about the temple of Zeus,
while no other approaches the spot, and that one of them has the front part of its
neck white.

138 . In the country of those Illyrians who are called Ardiaei, near the
boundaries separating them from the Antariates, they say there is a great
mountain, and near this is a valley, from which water springs up, not at every
season, but during the spring, in great abundance, which the people take, and keep
during the day in a cellar, but during the night they set it in the open air. And, after
they have done this for five or six days, the water congeals, and becomes the most
excellent salt, which they preserve especially for the sake of the cattle: for salt is not
imported to them, because they live at a distance from the sea, and have no
intercourse with others. They have therefore most need of it for their cattle; for they
supply them with salt twice in the year; but if they fail to do this, the result is that
most of their cattle perish.

139 . In Argos they say there is a species of locust which is called the
scorpion-fighter; for, as soon as it sees a scorpion, it attacks him, and likewise the
scorpion attacks it. It chirps as it goes round him in a circle. The other, they say,
raises his sting, and turns it round against his adversary in the same spot; then he
gradually lets his sting drop, and at last stretches himself out altogether on the
ground, while the locust runs round him. At last the locust approaches and devours
him. They say that it is good to eat the locust as an antidote against the scorpion’s
sting.
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140 . They say that the wasps in Naxos, when they have tasted the flesh of
the viper (and its flesh, as it appears, is agreeable to them), and when they have
afterwards stung any one, inflict so much pain, that their sting seems more
dangerous than that of the vipers.

141 . They say that the Scythian poison, in which that people dips its
arrows, is procured from the viper. The Scythians, it would appear, watch those that
are just bringing forth young, and take them, and allow them to putrefy for some
days. But when the whole mass appears to them to have become sufficiently rotten,
they pour human blood into a little pot, and, after covering it with a lid, bury it in a
dung-hill. And when this likewise has putrefied, they mix the sediment, which is of a
watery nature, with the corrupted blood of the viper, and thus make it a deadly
poison.

142 . At Curium in Cyprus they say there is a species of snake, which has
similar power to that of the asp in Egypt, except that, if it bites in the winter, it
produces no effect, whether from some other reason, or because when congealed
with cold the reptile loses its power of movement, and becomes completely
powerless, unless it be warmed.

143 . In Ceos they say there is a species of wild pear of such a kind that, if
any one be wounded by its thorn, he dies.

144 . In Mysia they say there is a white species of bears, which, when they
are hunted, emit a breath of such a kind as to rot the flesh of the dogs, and likewise
of other wild beasts, and render them unfit for food. But, if any one approaches
them with violence, they discharge, it appears, from the mouth a very great quantity
of phlegm, which the animal blows upon the faces of the dogs, and of the men as
well, so as to choke and blind them.

145 . In Arabia they say there is a certain kind of hyaena, which, when it
sees some wild beast, before being itself seen, or steps on the shadow of a man,
produces speechlessness, and fixes them to the spot in such a way that they cannot
move their body; and it is said that they do this in the case of dogs also.

146 . InSyria they say there is an animal, which is called the lion-killer; for
the lion, it seems, dies, whenever he eats any of it. He does not indeed do this
willingly, but rather flees from the animal; but when the hunters, having caught and
roasted it, sprinkle it, like white meal, over some other animal, they say that the
lion, after tasting it, dies on the spot. This animal injures the lion even by making
water upon it.

147 . Itis said also that vultures die from the smell of unguents, if any one
anoints them, or gives them something smeared with an unguent to eat: likewise
they say that beetles also die from the smell of roses.
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148 - They say that both in Sicily and Italy the star-lizards have a deadly
bite, and not like those among ourselves a weak and soft bite: moreover that there is
a sort of mouse, which flies at people, and, when it bites, causes them to die.

149 . In Mesopotamia, a region of Syria, and at Istrus, they say that there
are certain little snakes, which do not bite the people of the country, but do great
injury to strangers.

150 . At the Euphrates they say that this especially happens; for that many
are seen about the edges of the river, swimming also towards either bank; so that
while seen in the evening on this side, at daybreak they appear on the other side; and
that they refrain from biting such of the Syrians as are taking their repose, but do
not spare the Greeks.

151 - In Thessaly they say that the snake which is called sacred destroys all
persons, not merely if it bites, but even if it touches them; and so when it appears
(but it appears rarely), and they hear its voice, both serpents and vipers, and all the
other wild beasts flee. It is not large, but of a moderate size. In the city of Tenos in
Thessaly they say it was once destroyed by a woman, and that its death happened in
the following manner:—The woman, having described a circle and put the charms
in it, entered into the circle, herself and her son, and then imitated the hissing of the
beast; it answered the sound of her voice and approached; but, while it was hissing,
the woman fell asleep, and the more profoundly, the closer it approached, so that
she could not overcome the power of sleep: but her son, sitting beside her, aroused
her by striking her, as she had bidden him to do, saying that, if she fell asleep, both
she and he would perish, whereas if she used force, and drew the animal towards
her, they would be saved. But the snake, when it came up to the circle, immediately
withered away.

152 . Itissaid that near Tyana there is water sacred to Zeus Horcios—they
call it Asbamaeon—whose spring rises very cold, but boils up like caldrons. This
water is sweet and propitious to those who observe their oaths; but punishment
follows on the heels of the perjured; for it falls upon their eyes, hands, and feet, and
they are seized with dropsies and consumptions; and it is not even possible to get
away beforehand, but they are held on the spot, and lament beside the water,
confessing the perjuries they have committed.

153 . At Athens they say that the sacred branch of the olive tree in one day
buds and increases, but quickly shrinks together again.

154 . When the craters in Etna once burst forth, and the lava was carried
hither and thither over the land like a torrent, the deity honoured the race of the
pious; for when they were hemmed in on all sides by the stream, because they were
bearing their aged parents on their shoulders, and were trying to save them, the
stream of fire, having come near to them, was cleft asunder, and turned aside one
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part of the flame in this direction, another in that, and preserved the young men
unharmed, along with their parents.

155 - Itis said that the sculptor Phidias, while constructing the Athene in
the Acropolis, carved his own face in the centre of her shield, and connected it by an
imperceptible artifice with the statue, so that, if any one wished to remove it, he
must necessarily break up and destroy the whole statue.

156 - They say that the statue of Bitys in Argos killed the man who had
caused the death of Bitys, by falling upon him while he was looking at it. It appears
therefore that such events do not happen at random.

157 - Men say that dogs pursue wild beasts only to the summits of the
so-called Black Mountains, but turn back when they have pursued them as far as
these.

158 - In the river Phasis it is related that a rod called the ‘White-leaved’
grows, which jealous husbands pluck, and throw round the bridal-bed, and thus
preserve their marriage from adultery.

159 . In the Tigris they say there is a stone found, called in the barbarian
language Modon, with a very white colour, and that, if any one possesses this, he is
not harmed by wild beasts.

160 - In the Scamander they say a plant grows, called the Rattle, resem-
bling a chick-pea, and that it has seeds that shake, from which fact it has
obtained its name: those who possess it (so it is said) fear neither demon nor
apparition of any kind.

161 - InLibya there is a vine, which some people call mad, that ripens some
of its fruit, others it has like unripe grapes, and others in blossom, and this during a
short time.

162 . On Mount Sipylus they say there is a stone like a cylinder, which,
when pious sons have found it, they place in the sacred precincts of the Mother of
the Gods, and never err through impiety, but are always affectionate to their
parents.

163 - On Mount Taygetus (it is said) there is a plant called the love-plant,
which women in the beginning of spring fasten round their necks, and are loved
more passionately by their husbands.

164 . Othrys is a mountain of Thessaly, which produces serpents that are
called Rotters, which have not a single colour, but always resemble the place in
which they live. Some of them have a colour like that of land snails, while the scales
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of others are of a bright green; but all of them that dwell in the sands become like
these in colour. When they bite they produce thirst. Now their bite is not rough and
fiery, but malicious.

165 . When the dark-coloured adder copulates with the female, the female
during the copulation bites off the head of the male; therefore also her young ones,
as though avenging their father’s death, burst through their mother’s belly.

166 . In the river Nile they say that a stone like a bean is produced, and
that, if dogs see it, they do not bark. It is beneficial also to those who are possessed
by some demon; for, as soon as it is applied to the nostrils, the demon departs.

167 . Inthe Maeander, a river of Asia, they say that a stone is found, called
by contradiction ‘sound-minded’; for if one throws it into any one’s bosom he
becomes mad, and kills some one of his relations.

168 - The rivers Rhine and Danube flow towards the north, one passing the
Germans, the other the Paeonians. In the summer they have a navigable stream, but
in the winter they are congealed from the cold, and form a plain over which men
ride.

169 . Near the city of Thurium they say there are two rivers, the Sybaris
and the Crathis. Now the Sybaris causes those that drink of it to be timorous, while
the Crathis makes men yellow-haired when they bathe in it.

170 . In Euboea there are said to be two rivers; the sheep that drink from
one of them become white—it is called Cerbes; the other is the Neleus, which makes
them black.

171 . Near the river Lycormas it is said that a plant grows, which is like a
lance, and is most beneficial in the case of dim sight.

172 . They say that the fountain of Arethusa at Syracuse in Sicily is set in
motion every five years.

173 . On Mount Berecynthius it is said that a stone is produced called ‘the
Sword’, and if any one finds it, while the mysteries of Hecate are being celebrated,
he becomes mad, as Eudoxus affirms.

174 . On Mount Tmolus it is said that a stone is produced like pumice-
stone, which changes its colour four times in the day; and that it is only seen by
maidens who have not yet attained to years of discretion.

175 . On the altar of the Orthosian Artemis it is said that a golden bull
stands, which bellows when hunters enter the temple.

20

25

30

35

847°1

847°)



10

1298 ON MARVELLOUS THINGS HEARD

176 . Among the Aetolians it is said that moles see, but only dimly, and do
not feed on the earth, but on locusts.

177 - They say that elephants are pregnant during the space of two years,
while others say during eighteen months; and that in giving birth they suffer hard
labour.

178 . They say that Demaratus, the pupil of the Locrian Timaeus, having
fallen sick, was dumb for ten days; but on the eleventh, having slowly come to his
senses after his delirium, he declared that during that time he had lived most
agreeably.



MECHANICS™

E.S. Forster

Our wonder is excited, firstly, by phenomena which occur in accordance with
nature but of which we do not know the cause, and secondly by those which are
produced by art despite nature for the benefit of mankind. Nature often operates
contrary to human interest; for she always follows the same course without
deviation, whereas human interest is always changing. When, therefore, we have to
do something contrary to nature, the difficulty of it causes us perplexity and art has
to be called to our aid. The kind of art which helps us in such perplexities we call
Mechanical Skill. The words of the poet Antiphon are quite true:

Mastered by Nature, we o’ercome by Art.

Instances of this are those cases in which the less prevails over the greater, and
where forces of small motive power move great weights—in fact, practically all
those problems which we call Mechanical Problems. They are not quite identical
nor yet entirely unconnected with Natural Problems. They have something in
common both with Mathematical and with Natural Speculations; for while
Mathematics demonstrates how phenomena come to pass, Natural Science demon-
strates in what medium they occur.

Among questions of a mechanical kind are included those which are connected
with the lever. It seems strange that a great weight can be moved with but little
force, and that when the addition of more weight is involved; for the very same
weight, which one cannot move at all without a lever, one can move quite easily with
it, in spite of the additional weight of the lever.

The original cause of all such phenomena is the circle. It is quite natural that
this should be so; for there is nothing strange in a lesser marvel being caused by a
greater marvel, and it is a very great marvel that contraries should be present
together, and the circle is made up of contraries. For to begin with, it is formed by
motion and rest, things which are by nature opposed to one another. Hence in
examining the circle we need not be much astonished at the contradictions which
occur in connexion with it. Firstly, in the line which encloses the circle, being
without breadth, two contraries somehow appear, namely, the concave and the
convex. These are as much opposed to one another as the great is to the small; the
mean being in the latter case the equal, in the former the straight. Therefore just as,
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if they are to change into one another, the greater and smaller must become equal
before they can pass into the other extreme; so a line must become straight in
passing from convex into concave, or on the other hand from concave into convex
and curved. This, then, is one peculiarity of the circle.

Another peculiarity of the circle is that it moves in two contrary directions at
the same time; for it moves simultaneously to a forward and a backward position.
Such, too, is the nature of the radius which describes a circle. For its extremity
comes back again to the same position from which it starts; for, when it moves
continuously, its last position is a return to its original position, in such a way that it
has clearly undergone a change from that position.

Therefore, as has already been remarked, there is nothing strange in the circle
being the origin of any and every marvel. The phenomena observed in the balance
can be referred to the circle, and those observed in the lever to the balance; while
practically all the other phenomena of mechanical motion are connected with the
lever. Furthermore, since no two points on one and the same radius travel with the
same rapidity, but of two points that which is further from the fixed centre travels
more quickly, many marvellous phenomena occur in the motions of circles, which
will be demonstrated in the following problems.

Because a circle moves in two contrary forms of motion at the same time, and
because one extremity of the diameter, A, moves forwards and the other, B, moves
backwards, some people contrive so that as the result of a single movement a
number of circles move simultaneously in contrary directions, like the wheels of
brass and iron which they make and dedicate in the temples. Let AB be a circle and
CD another circle in contact with it; then if the diameter of the circle AB moves
forward, the diameter CD will move in a backward direction as compared with the
circle AB, as long as the diameter moves round the same point. The circle CD
therefore will move in the opposite direction to the circle AB. Again, the circle CD
will itself make the adjoining circle EF move in an opposite direction to itself for the
same reason. The same thing will happen in the case of a larger number of circles,
only one of them being set in motion. Mechanicians seizing on this inherent
peculiarity of the circle, and hiding the principle, construct an instrument so as to
exhibit the marvellous character of the device, while they obscure the cause of it.

1 . First, then, a question arises as to what takes place in the case of the
balance. Why are larger balances more accurate than smaller? And the fundamen-
tal principle of this is, why is it that the radius which extends further from the
centre is displaced quicker than the smaller radius, when the near radius is moved
by the same force? Now we use the word ‘quicker’ in two senses; if an object
traverses an equal distance in less time, we call it quicker, and also if it traverses a
greater distance in equal time. Now the greater radius describes a greater circle in
equal time; for the outer circumference is greater than the inner.

The reason of this is that the radius undergoes two displacements. Now if the
two displacements of a body are in any fixed proportion, the resulting displacement
must necessarily be a straight line, and this line is the diagonal of the figure, made
by the lines drawn in this proportion.
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Let the proportion of the two displacements be as AB to AC, and let A' be
brought to B, and the line AB brought down to GC. Again, let A be brought to D
and the line AB to E; then if the proportion of the two displacements be maintained,
AD must necessarily have the same proportion to AE as AB to AC. Therefore the
small parallelogram is similar to the greater, and their diagonal is the same, so that
A will be at F. In the same way it can be shown, at whatever points the displacement
be arrested, that the point A will in all cases be on the diagonal.

Thus it is plain that, if a point be moved along the diagonal by two
displacements, it is necessarily moved according to the proportion of the sides of the
parallelogram; for otherwise it will not be moved along the diagonal. If it be moved
in two displacements in no fixed ratio for any time, its displacement cannot be in a
straight line. For let it be a straight line. This then being drawn as a diagonal, and
the sides of the parallelogram filled in, the point must necessarily be moved
according to the proportion of the sides; for this has already been proved. Therefore,
if the same proportion be not maintained during any interval of time, the point will
not describe a straight line; for, if the proportion were maintained during any
interval, the point must necessarily describe a straight line, by the reasoning above.
So that, if the two displacements do not maintain any proportion during any
interval, a curve is produced.

Now that the radius of a circle has two simultaneous displacements is plain
from these considerations, and because the point from being vertically above the
centre comes back to the perpendicular,” so as to be again perpendicularly above the
centre.

Let ABC be a circle, and let the point B at the summit be displaced to D, and
come eventually to C. If then it were moved in the proportion of BD to DC, it would
move along the diagonal BC. But in the present case, as it is moved in no such
proportion, it moves along the curve BEC. And, if one of two displacements caused
by the same forces is more interfered with and the other less, it is reasonable to
suppose that the motion more interfered with will be slower than the motion less
interfered with; which seems to happen in the case of the greater and less of the radii
of circles. For on account of the extremity of the lesser radius being nearer the
stationary centre than that of the greater, being as it were pulled in a contrary
direction, towards the middle,’ the extremity of the lesser moves more slowly. This
is the case with every radius, and it moves in a curve, naturally along the tangent,
and unnaturally towards the centre. And the lesser radius is always moved more in
respect of its unnatural motion; for being nearer to the retarding centre it is more
constrained. And that the less of two radii having the same centre is moved more
than the greater in respect of the unnatural motion is plain from what follows.

Let BCED be a circle, and XNMO another smaller circle within it, both
having the same centre A, and let the diameters be drawn, CD and BE in the large
circle, and MX and NO in the small; and let the rectangle DYRC be completed. If
the radius AB comes back to the same position from which it started, i.e. to AB, it is
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plain that it moved towards itself; and likewise AX will come to AX. But AX moves
more slowly than AB, as has been stated, because the interference is greater and
AX is more retarded.

Now let AHG be drawn, and from H a perpendicular upon AB within the
circle, HF; and, further, from H let HZ be drawn parallel to AB, and ZU and GK
perpendiculars on AB; then ZU and HF are equal. Therefore BU is less than XF;
for in unequal circles equal straight lines drawn perpendicular to the diameter cut
off smaller portions of the diameter in the greater circles; ZU and HF being equal.

Now the radius AH describes the arc XH in the same time as the extremity of
the radius BA has described an arc greater than BZ in the greater circle; for the
natural displacement is equal and the unnatural less, BU being less than XF.
Whereas they ought to be in proportion, the two natural motions in the same ratio to
each other as the two unnatural motions.

Now the radius AB has described an arc GB greater than ZB. It must
necessarily have described GB in this time; for that will be its position when in the
two circles the proportion between the unnatural and natural movements holds
good. If, then, the natural movement is greater in the greater circle, the unnatural
movement, too, would agree in being proportionally greater in that case only, where
B is moved along GB while X is moved along XH. For in that case the point B comes
by its natural movement to G, and by its unnatural movement to K, GK being
perpendicular from G. And as GK to BK, so is HF to XF. Which will be plain, if B
and X be joined to G and H. But, if the arc described by B be less or greater than
GB, the result will not be the same, nor will the natural movement be proportional
to the unnatural in the two circles.

So that the reason why the point further from the centre is moved quicker by
the same force, and the greater radius describes the greater circle, is plain from
what has been said; and hence the reason is also clear why larger balances are more
accurate than smaller. For the cord by which a balance is suspended acts as the
centre, for it is at rest, and the parts of the balance on either side form the radii.
Therefore by the same weight the end of the balance must necessarily be moved
quicker in proportion as it is more distant from the cord, and some weight must be
imperceptible to the senses in small balances, but perceptible in large balances; for
there is nothing to prevent the movement being so small as to be invisible to the eye.
Whereas in the large balance the same load makes the movement visible. In some
cases the effect is clearly seen in both balances, but much more in the larger on
account of the amplitude of the displacement caused by the same load being much
greater in the larger balance. And thus dealers in purple, in weighing it, use
contrivances with intent to deceive, putting the cord out of centre and pouring lead
into one arm of the balance, or using the wood towards the root of a tree for the end
towards which they want it to incline, or a knot, if there be one in the wood; for the
part of the wood where the root is is heavier, and a knot is a kind of root.

2 . How is it that if the cord is attached to the upper surface of the beam of a
balance, if one takes away the weight when the balance is depressed on one side, the
beam rises again; whereas, if the cord is attached to the lower surface of the beam, it
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does not rise but remains in the same position? Is it because, when the cord is
attached above, there is more of the beam on one side of the perpendicular than on
the other, the cord being the perpendicular? In that case the side on which the
greater part of the beam is must necessarily sink until the line which divides the
beam into two equal parts reaches the actual perpendicular, since the weight now
presses on the side of the beam which is elevated.

Let BC be a straight beam, and AD a cord. If AD be produced it will form the
perpendicular ADM. If the portion of the beam towards B be depressed, B will be
displaced to E and C to F; and so the line dividing the beam into two halves, which
was originally DM, part of the perpendicular, will become DH when the beam is
depressed; so that the part of the beam EF which is outside the perpendicular AM
will be greater by HP than half the beam. If therefore the weight at E be taken
away, F must sink, because the side towards E is shorter. It has been proved then
that when the cord is attached above, if the weight be removed the beam rises
again.

But if the support be from below, the contrary takes place. For then the part
which is depressed is more than half of the beam, or in other words, more than the
part marked off by the original perpendicular; it does not therefore rise, when the
weight is removed, for the part that is elevated is lighter. Let NO be the beam when
horizontal, and KLM the perpendicular dividing NO into two halves. When the
weight is placed at N, N will be displaced to S and O to R, and KL to LH, so that
KS is greater than LR by HLK. If the weight, therefore, is removed the beam must
necessarily remain in the same position; for the excess of the part in which SK is
over half the beam acts as a weight and remains depressed.

3 . Why s it that, as has been remarked at the beginning of this treatise, the
exercise of little force raises great weights with the help of a lever, in spite of the
added weight of the lever; whereas the less heavy a weight is, the easier it is to move,
and the weight is less without the lever? Does the reason lie in the fact that the lever
acts like the beam of a balance with the cord attached below and divided into two
unequal parts? The fulcrum, then, takes the place of the cord, for both remain at
rest and act as the centre. Now since a longer radius moves more quickly than a
shorter one under pressure of an equal weight; and since the lever requires three
elements, viz. the fulcrum—corresponding to the cord of a balance and forming the
centre—and two weights, that exerted by the person using the lever and the weight
which is to be moved; this being so, as the weight moved is to the weight moving it,
s0, inversely, is the length of the arm bearing the weight to the length of the arm
nearer to the power. The further one is from the fulcrum, the more easily will one
raise the weight; the reason being that which has already been stated, namely, that
a longer radius describes a larger circle. So with the exertion of the same force the
motive weight will change its position more than the weight which it moves, because
it is further from the fulcrum.

Let AB be a lever, C the weight to be lifted, D the motive weight, and E the
fulcrum; the position of D after it has raised the weight will be G, and that of C, the
weight raised, will be K.
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4 . Why is it that those rowers who are amidships move the ship most? Is it
because the oar acts as a lever? The fulcrum then is the thole-pin (for it remains in
the same place); and the weight is the sea which the oar displaces; and the power
that moves the lever is the rower. The further he who moves a weight is from the
fulcrum, the greater is the weight which he moves; for then the radius becomes
greater, and the thole-pin acting as the fulcrum is the centre. Now amidships there
is more of the oar inside the ship than elsewhere; for there the ship is widest, so that
on both sides a longer portion of the oar can be inside the two walls of the vessel. The
ship then moves because, as the blade presses against the sea, the handle of the oar,
which is inside the ship, advances forward, and the ship, being firmly attached to
the thole-pin, advances with it in the same direction as the handle of the oar. For
where the blade displaces most water, there necessarily must the ship be propelled
most; and it displaces most water where the handle is furthest from the thole-pin.
This is why the rowers who are amidships move the ship most; for it is in the middle
of the ship that the length of the oar from the thole-pin inside the ship is greatest.

S . Whyis it that the rudder, being small and at the extreme end of the ship,
has such power that vessels of great burden can be moved by a small tiller and the
strength of one man only gently exerted? Is it because the rudder, too, is a lever and
the steersman works it? The fulcrum then is the point at which the rudder is
attached to the ship, and the whole rudder is the lever, and the sea is the weight, and
the steersman the moving force. The rudder does not take the sea squarely, as the
oar does; for it does not move the ship forward, but diverts it as it moves, taking the
sea obliquely. For since, as we saw, the sea is the weight, the rudder pressing in a
contrary direction diverts the ship. For the fulcrum turns in a contrary direction to
the sea; when the sea turns inwards, the fulcrum turns outwards; and the ship
follows it because it is attached to it. The oar pushing the weight squarely, and being
itself thrust in turn by it, impels the ship straight forward; but the rudder, as it has
an oblique position, causes an oblique motion one way or the other. It is placed at
the stern and not amidships, because it is easiest to move a mass which has to be
moved, if it is moved from one extremity. For the fore part travels quickest, because,
just as in objects that are travelling along, the movement ceases at the end; so too, in
any object which is continuous the movement is weakest towards the end, and if it is
weakest in that part it is easy to check it. For this reason, then, the rudder is placed
at the stern, and also because, as there is little motion there, the displacement is
much greater at the extremity, since the equal angle stands on a longer base in
proportion as the enclosing lines are longer. From this it is also plain why the ship
advances in the opposite direction more than does the oar-blade; for the same bulk
moved by the same force progresses more in air than in water. For let AB be the oar
and C the thole-pin, and A the end of the oar inside the ship, and B, that in the sea.
Then if A be moved to D, B will not be at E: for BE is equal to AD, and so B, if it
were at E, would have changed its position as much as A, whereas it has really, as
we saw, traversed a shorter distance. B will therefore be at F. H then cuts AB not at
C but below it. For BF is less than AD, so that HF is less than DH, for the triangles
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are similar. The centre C will also have been displaced; for it moves in a contrary
direction to B, the end of the oar in the sea, and in the same direction as A, the end
in the ship, and A changes its position to D. So the ship will also change its position,
and it advances in the same direction as the handle of the oar. The rudder also acts
in the same way, except that, as we saw above, it contributes nothing to the forward
motion of the ship, but merely thrusts the stern sideways one way or the other; for
then the bow inclines in the contrary direction. The point where the rudder is
attached must be considered, as it were, the centre of the mass which is moved,
corresponding to the thole-pin in the case of the oar; but the middle of the ship
moves in the direction to which the tiller is put over. If the steersman puts it
inwards, the stern alters its position in that direction, but the bow inclines in the
contrary direction; for while the bow remains in the same place, the position of the
ship as a whole is altered.

6 . Why is it that the higher the yard-arm is raised, the quicker does a vessel
travel with the same sail and in the same breeze? Is it because the mast is a lever,
and the socket in which it is fixed, the fulcrum, and the weight which it has to move
is the boat, and the motive power is the wind in the sail? If the same power moves
the same weight more easily and quickly the further away the fulcrum is, then the
yard-arm, being raised higher, brings the sail also further away from the mast-
socket, which is the fulcrum.

7 . Why is it that, when sailors wish to keep their course in an unfavourable
wind, they draw in the part of the sail which is nearer to the steersman, and,
working the sheet, let out the part towards the bows? Is it because the rudder cannot
counteract the wind when it is strong, but can do so when there is only a little wind,
and so* they draw in sail? The wind then bears the ship along, while the rudder turns
the wind into a favouring breeze, counteracting it and serving as a lever against the
sea. The sailors also at the same time contend with the wind by leaning their weight
in the opposite direction.

8 . Why is it that spherical and circular forms are easier to move? A circle
can revolve in three different ways: either along its circumference, the centre
correspondingly changing its position, as a carriage wheel revolves; or round the
centre only, as pulleys move, the centre being at rest; or it can turn, as does the
potter’s wheel, parallel to the ground, the centre being at rest. Do not circular forms
move quickest, firstly because tl{ey have a very slight contact with the ground (like
a circle in contact at a single point), and secondly, because there is no friction, for
the angle is well away from the ground? Further, if they come into collision with
another body, they only are in contact with it again to a very small extent. (If it were
a question of a rectilinear body, owing to its sides being straight, it would have a
considerable contact with the ground.) Further, he who moves circular objects
moves them in a direction to which they have an inclination as regards weight. For
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when the diameter of the circle is perpendicular to the ground, the circle being in
contact with the ground only at one point, the diameter divides the weight equally
on either side of it; but as soon as it is set in motion, there is more weight on the side
to which it is moved, as though it had an inclination in that direction. Hence, it is
easier for one who pushes it forward to move it; for it is easier to move any body in a
direction to which it inclines, just as it is difficult to move it contrary to its
inclination. Some people further assert that the circumference of a circle keeps up a
continual motion, just as bodies which are at rest remain so owing to their
resistance. This can be illustrated by a comparison of larger with smaller circles;
larger circles can be moved more readily with an exertion of the same amount of
force and move other weights with them, because the angle of the larger circle as
compared with that of the smaller has an inclination which is in the same proportion
as the diameter of the one is to the diameter of the other. Now if any circle be taken,
there is always a lesser circle than which it is greater; for the lesser circles which can
be described are infinite in number.

Now if it is the case that one circle has a greater inclination as compared with
another circle, and is correspondingly easy to move, then it is also the case that if a
circle does not touch the ground with its circumference, but moves either parallel to
the ground or with the motion of a pulley, the circle and the bodies moved by the
circle will have a further cause of inclination; for circular objects of this kind move
most easily and move weights with them. Can it be that this is due to a reason other
than that they have only a very slight contact with the ground, and consequently
encounter little friction? This reason is that which we have already mentioned,
namely, that the circle is made up of two forms of motion—and so one of them
always has an inclination—and those who move a circle move it when it has, as it
were, a motion of its own, when they move it at any point on its circumference. They
are moving the circumference when it is already in motion; for the motive force
pushes it in a tangential direction, while the circle itself moves in the motion which
takes place along the diameter.

9 . How isit that we can move objects more easily and quickly when they are
lifted or drawn along by circles of large circumference? Why, for example, are large
pulleys more effective than small, and similarly large rollers? Is it because the
longer the radius is the further the object is moved in the same time, and so it will do
the same also with an equal weight upon it? Just as we said that large balances are
more accurate than small; for the cord is the centre and the parts of the beam on
either side of the cord are the radii.

10 - Why is it that a balance moves more easily without a weight upon it
than with one? So too with a wheel or anything of that nature, the smaller and
lighter is easier to move than the heavier and larger. Is it because that which is
heavy is difficult to move not only vertically, but also horizontally? For one can
move a weight with difficulty contrary to its inclination, but easily in the direction
of its inclination; and it does not incline in a horizontal direction.
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11 - Why is it that it is easier to convey heavy weights on rollers than on
carts, though the latter have large wheels and the former a small circumference? Is
it because a weight placed upon rollers encounters no friction, whereas when placed
upon a cart it has the axle at which it encounters friction? For it presses on the axle
from above in addition to the horizontal pressure. But an object on rollers is moved
at two points on them, where the ground supports them below and where the weight
is imposed above; the circle revolves at both these points and is thrust along as it
moves.

12 . Why is it that a missile travels further from a sling than from the hand,
although he who casts it has more control over the missile in his hand than when he
holds the weight suspended? Further, in the latter case he moves two weights, that
of the sling and the missile, while in the former case he moves only the missile. Is it
because he who casts the missile does so when it is already in motion in the sling (for
he swings it round many times before he lets it go), whereas when cast from the
hand it starts from a state of rest? Now any object is easier to move when it is
already in motion than when it is at rest. Or, while this is one reason, is there a
further reason, namely, that in using a sling the hand becomes the centre and the
sling the radius, and the longer the radius is the more quickly it moves, and so a cast
from the hand is short as compared with a cast from a sling?

13 . Why is it that longer bars are moved more easily than shorter ones
round the same capstan, and similarly lighter windlasses are moved more easily by
the same force than stouter windlasses? Is it because the windlass and the capstan
form a centre and the outer masses the radii? For the radii of greater circles are
moved more readily and further by the same force than those of lesser circles; for
the extremity further from the centre is moved more readily by the same force.
Therefore in the case of the capstan they use the bars as a means whereby they turn
it more easily; and in the case of the lighter windlasses the part outside the central
cylinder is more extended, and this portion forms the radius of the circle.

14 . Why is it that a piece of wood of the same size is more easily broken
against the knee, if one breaks it holding the ends at equal distance from the knee,
than if it is held close to the knee? And if one leans a piece of wood upon the ground
and places one’s foot on it, why does one break it more easily if one grasps it at a
distance from the foot rather than near it? Is it because in the former case the knee,
and in the latter the foot is the centre, and the further an object is from the centre
the more easily is it always moved, and that which is to be broken must be moved?

15 - Whyis it that the so-called pebbles found on beaches are round, though
they are originally formed from stones and shells which are elongated in shape? Is it
because objects whose outer surfaces are far removed from their middle point are
borne along more quickly by the movements to which they are subjected? The
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middle of such objects acts as the centre and the distance from there to the exterior
becomes the radius, and a longer radius always describes a greater circle than a
shorter radius when the force which moves them is equal. An object which traverses
a greater space in the same time travels more quickly, and objects which travel more
quickly from an equal distance strike harder against other objects, and the more
they strike the more they are themselves struck. It follows, therefore, that objects in
which the distance from the middle to the exterior is greater always become broken,
and in this process they must necessarily become round. So in the case of pebbles,
because the sea moves and they move with it, the result is that they are always in
motion, and, as they roll about, they come into collision with other objects; and it is
their extremities which are necessarily most affected.

16 - Why is it that the longer a plank of wood is, the weaker it is, and the
more it bends when lifted up? Why, for example, does a short thin plank about two
cubits long bend less than a thick plank a hundred cubits long? Is it because the
length of the plank when it is lifted forms a lever, a weight, and a fulcrum? The first
part of it, then, which the hand raises becomes, as it were, a fulcrum, and the part
towards the end becomes the weight; and so the longer the space is from the fulcrum
to the end, the more the plank must bend; for it must necessarily bend more the
further away it is from the fulcrum. Therefore the ends of the lever must be subject
to pressure. If, then, the lever is bent, it must bend more when it is lifted up. This is
exactly what happens in the case of long planks of wood; whereas in the case of
shorter planks, the extremity is near the fulcrum which is at rest.

17 . How isit that great weights and masses can be split and violent pressure
be exerted with a wedge, which is a small thing? Is it because the wedge forms two
levers working in opposite directions, and each has a weight and fulcrum which
presses upwards or downwards? Further, the impetus of the blow causes the weight
which strikes the wedge and moves it to be very considerable; and it has all the more
force because by reason of its speed it is moving what is already moving. Although
the lever is short, great force accompanies it, and so it causes a much more violent
movement than we should expect from an estimate of its size. Let ABC be the
wedge, and DEGF the object which is acted upon by it; then AB is a lever and the
weight is below at B, and the fulcrum is FD. On the opposite side is the lever BC.
When AC is struck it brings both of these into use as levers; for it presses upwards at
the point B.

18 . Why is it that if one puts two pulleys on two blocks which are in
opposite positions, and places round them a cord with one end attached to one of the
blocks and the other supported by or passed over the pulleys, if one pulls at the end
of the cord, one can move great weights, even if the force which draws them is
small? Is it because the same weight is raised by less force, if a lever is employed,
than by the hand, and the pulley acts in the same way as a lever, so that a single
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pulley will draw more easily and draw a far heavier weight with a slight pull than
the hand alone can? Two pulleys raise this weight with more than double the
velocity; for the second pulley draws a still less weight than if it drew alone by itself,
when the rope is passed on to it from the other pulley; for the other pulley makes the
weight still less. Thus if the cord is passed through a greater number, the difference
is great, even when there are only a few pulleys, so that, if the load under the first
weighs four minae, much less is drawn by the last. In building operations they easily
move great weights; for they transfer them from one pulley to another and thence
again to windlasses and levers, and this is equivalent to constructing a number of
pulleys.

19 . How is it that, if you place a heavy axe on a piece of wood and put a
heavy weight on the top of it, it does not cleave the wood to any considerable extent,
whereas, if you lift the axe and strike the wood with it, it does split it, although the
axe when it strikes the blow has much less weight upon it than when it is placed on
the wood and pressing on it? Is it because the effect is produced entirely by
movement, and that which is heavy gets more movement from its weight when it is
in motion than when it is at rest? So when it is merely placed on the wood, it does
not move with the movement derived from its weight; but when it is put into motion,
it moves with the movement derived from its weight and also with that imparted by
the striker. Furthermore, the axe works like a wedge; and a wedge, though small,
can split large masses because it is made up of two levers working in opposite
directions.

20 . Why is it that steelyards weigh great weights of meat with a small
counterpoise, the whole forming only a half balance? For a pan is fixed only at the
end where the object weighed is placed, and at the other end there is nothing but the
steelyard. Is it because the steelyard is at once a beam and a lever? For it is a beam,
inasmuch as each position of the cord becomes the centre of the steelyard. Now at
one end it has a pan, and at the other instead of a pan the counterpoise which is fixed
in the beam, just as if one were to place the other pan with the counterpoise in it at
the end of the steelyard; for it is clear that it draws the same weight when it lies in
this second pan. But in order that the single beam may act as many beams, many
such positions for the cord are situated along a beam of this kind, in each of which
the part on the side of the counterpoise forms half the steelyard and acts as the
weight,’ the positions of the cord being moved through equal intervals, so that one
can calculate how much weight is drawn by what lies in the pan, and thus know,
when the steelyard is horizontal, how much weight the pan holds for each of the
several positions of the cord, as has been explained. In short, this may be regarded
as a balance, having one pan in which the object weighed is placed, and the other in
which is the weight of the steelyard, and so the steelyard at the other end is the
counterpoise. Hence it acts as an adjustable balance beam, with as many forms as
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there are positions of the cord. And in all cases, when the cord is nearer the pan and
the weight upon it, it draws a greater weight, on account of the whole steelyard
being an inverted lever (for the cord in each position is a fulcrum, although it is
above, and the weight is what is in the pan), and the greater the length of the lever
from the fulcrum, the more easily it produces motion in the case of the lever, and in
the case of the balance causes equilibrium and counterbalances the weight of the
steelyard near the counterpoise.

21 - How is it that doctors extract teeth more easily by applying the
additional weight of a tooth-extractor than with the bare hand only? Is it because
the tooth is more inclined to slip in the fingers than from the tooth-extractor? or
does not the iron slip more than the hand and fail to grasp the tooth all round, since
the flesh of the fingers being soft both adheres to and fits round the tooth better?
The truth is that the tooth-extractor consists of two levers opposed to one another,
with the same fulcrum at the point where the pincers join; so they use the
instrument to draw teeth, in order to move them more easily.

Let A be one extremity of the tooth-extractor and B the other extremity which
draws the tooth, and ADF one lever and BCE the other, and CHD the fulcrum, and
let the tooth, which is the weight to be lifted, be at the point I, where the two levers
meet. The doctor holds and moves the tooth at the same time with B and F; and
when he has moved it, he can take it out more easily with his fingers than with the
instrument.

22 . Why s it that men easily crack nuts, without striking a blow upon them,
in the instruments made for this purpose? For with nut-crackers much power is lost,
namely, that of motion and violent impetus. Further, if one crushes them with a
hard and heavy instrument, one can crack them much more quickly than with a
light wooden instrument. Is it because the nut is crushed on two of its sides by two
levers, and weights can easily be divided with a lever? For the nut-cracker consists
of two levers, with the same fulcrum, namely, A, their point of connexion. As,
therefore, E and F would have been easily pushed apart, so they are easily brought
together by a small force,® the levers being moved at the points D and C. So EC and
FD being levers exert the same or even greater force than that which the weight
exerted when the nut was cracked by a blow; for when weight is put upon the levers
they move in opposite directions and compress and break the object at K. For this
very reason, too, the nearer K is to A, the sooner it is subjected to pressure; for the
further the lever extends from the fulcrum, the more easily and more powerfully
does it move an object with the exercise of the same force. A, then, is the fulcrum,
and DAF and CAE are the levers. The nearer, therefore, K is to the angle at A, the
nearer it is to the point where the levers are connected, and this is the fulcrum. So
with the same force bringing them together, F and E must be subjected to more
weight; and so, when weight is exerted from two contrary directions, more
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compression must take place, and the more an object is compressed, the sooner it
breaks.

23 . Why is it that in a rhombus, when the points at the extremities are
moved in two movements, they do not describe equal straight lines,but one of them a
much longer line than the other? Further (and this is the same question), why does
the point moving along the side describe a resultant line less than the side? For the
point describes the diagonal, the shorter distance, and the line moves along the side,
the longer distance; and yet the line has but one movement, and the point two
movements.

For let A move along AB to B, and B to A with the same velocity; and let the
line AB move along AC parallel to CD with the same velocity. Then the point A
must move along the diagonal AD, and B along BC; and both must describe these
diagonals simultaneously, while AB moves along the side AC.

For let A be moved the distance AE, and the line AB the distance AF, and let
FG be drawn parallel to AB, and a line drawn from E to complete the parallelo-
gram. The small parallelogram then thus formed is similar to the whole parallelo-
gram. Thus AF equals AE, so that A has been moved along the side AE, while the
line AB would be moved the distance AF. Thus A will be on the diagonal at H, and
so must always move along the diagonal; and the side AB will describe the side AC,
and the point A the diagonal AD simultaneously. In the same way it may be proved
that B moves along the diagonal BC, BE being equal to BG. For, if the
parallelogram be completed by drawing a line from G, the interior parallelogram
will be similar to the whole parallelogram; and B will be on the diagonal at the point
where the sides meet; and the side will describe the side; and the point B describes
the diagonal BC.

At the same time then B will describe a line which is much longer than AB, and
the side will pass along the side which is shorter, though the velocity is the same, in
the same time (and the side has moved further than A, though it is moved by only
one movement). For as the rhombus becomes more acute, AD becomes the lesser
diagonal and BC greater, and the side less than BC. For it is strange, as has been
remarked, that in some cases a point moved by two movements travels more slowly
than a point moved by one, and that, while both the given points have equal velocity,
either one of them describes a greater line.

The reason is that, when a point moves from an obtuse angle, the sides are in
almost opposite directions, namely, that in which the point itself is moved and that
in which it is moved down by the side; but when it moves from an acute angle, it
moves, as it were, in actual fact towards the same position. For the angle of the sides
contributes to increase the speed of the diagonal; and in proportion as one makes the
one angle more acute and the other more obtuse, the movement is slower or quicker.
For the sides are brought into more opposite direction by the angle becoming more
obtuse; but they are brought into the same direction by the sides being brought
nearer together. For B moves in practically the same direction in virtue of both its
movements; thus one contributes to assist the other, and more so, the more acute the
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angle becomes. And the reverse is the case with A; for it itself moves towards B,
while the movement of the side brings it down to D; and the more obtuse the angle
is, the more opposite will the movements be; for the two sides become more like a
straight line. If they became actually a straight line, the components would be
absolutely in opposite directions. But the side, being moved in one direction only, is
interfered with by nothing. In that case it naturally moves through a longer
distance.

24 . Thereis a question why a large circle traces out a path equal to that of a
smaller circle, when they are placed about the same centre, but when they are rolled
separately, their paths are to one another in the proportion of their dimensions.
And, further, the centre of both being one and the same, at one time the path which
they trace is of the same length as the smaller traces out alone, and at another time
of the length which the larger circle traces. Now it is manifest that the larger circle
traces out the longer path. For by mere observation it is plain that the angle which
the circumference of each makes with its own diameter is greater in the case of the
larger circle than in the smaller; so that, by observation, the paths along which they
roll will have this same proportion to one another. But, in fact, it is manifest that,
when they are situated about the same centre, this is not so, but they trace out an
equal path; so that it comes to this, that in the one case the path is equal to that
traced by the larger circle, in the other to that traced by the smaller.

Let DFC be the greater circle, EGB the lesser, A the common centre, FI the
path along which the greater circle moves by its own motion, and GK the path of the
smaller circle by its own motion, equal to FL.

When, then, I move the smaller circle, I move the same centre A; and now let
the large circle be fixed to it. Whenever, therefore, AB becomes perpendicular to
GK, AC at the same time becomes perpendicular to FL; so that they will always
have traversed an equal distance, GK representing the arc GB, and FL representing
the arc FC. And if one quadrant traces an equal path, it is plain that the whole circle
will trace out a path equal to that of the other whole circle; so that whenever the line
GB comes to K, the arc FC will move along FL; and the same is the case with the
whole circle after one revolution.

In like manner if I roll the large circle, fastening the smaller circle to it, about
the same centre, AB will be perpendicular and vertical at the same time as AC, the
latter to FI, the former to GH. So that, whenever the one shall have traversed a
distance equal to GH and the other a distance equal to FI, and FA again becomes
perpendicular to FL and AG to GK, they will be in their original position at the
points H and I. And, since there is no halting of the greater for the lesser, so as to be
at rest during an interval at the same point (for in both cases both are moved
continuously), nor does the lesser skip any point, it is strange that in one case the
greater should traverse a distance equal to that traversed by the lesser, and in the
other case the lesser a distance equal to that traversed by the greater. And, further,
it is wonderful that, though there is always only one movement, the centre that is
moved should be rolled forward in one case a great and in another a less distance.
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For the same thing moved at the same velocity naturally traverses an equal
distance; and to move a thing at the same velocity is to move it an equal distance in
both cases.

As to the reason, this may be taken as a principle, that the same, or an equal
force, moves one mass more slowly and the other more quickly.

Suppose that there is a body which is not naturally in motion of itself; if
another body which is naturally in motion move it and itself as well, it will be moved
more slowly than if it were being moved by its own motion alone; and if it be
naturally in motion and nothing is moved with it, the same is the case. So it is quite
impossible for any body to be moved more than that which moves it; for it is not
moved according to any rate of motion of its own, but at the rate of that which
moves it.

Let there be two circles, a greater A and a lesser B. If the lesser were to push
along the greater, when the greater is not rolling alone, it is plain that the greater
will traverse so much distance as it has been pushed by the lesser. And it has been
pushed the same distance as the small circle has moved; so that they have both
traversed an equal straight line. Necessarily, thereforey if the lesser be rolling while
it pushes the greater, the latter will be rolled, as well as pushed, just so far as the
lesser has been rolled, if the greater have no motion of its own; for in the same way
and so far as the moving body moves it, so far must the body which is moved be
moved thereby. So, indeed, the lesser circle has moved the greater so far and in the
same way, viz., in a circle and for the distance of one foot (for let that be the extent
of the movement); and consequently the larger circle has moved that distance.

So too, if the large circle move the lesser, the lesser circle will have been moved
just as far as the large circle, in whatever way’ the latter be moved, whether quickly
or slowly, by its own motion; and the lesser circle will trace out a line at the same
velocity and of the same length as the greater traced out by its natural movement.
And this is just what causes the difficulty, that they do not act any longer when they
are joined together in the same way as they acted when they were not connected;
that is to say, when one is moved by the other not according to its natural motion,
nor according to its own motion. For it makes no difference whether one is fixed
round the other or fitted inside it, or placed in contact with it; for in all these cases,
when one moves and the other is moved by it, the one will be moved just so far as the
other moves it.

Now when one moves a circle by means of another circle in contact with it, or
suspended from it, one does not revolve it continuously; but if one places them about
the same centre, the one must be continuously revolved by the other. But
nevertheless, the former is not moved in accordance with its own motion, but just as
if it had no proper motion; and if it has a proper motion, but does not make use of it,
it comes to the same thing.

Whenever, therefore, the large circle moves the small circle affixed to it, the
small circle moves the same distance as the large, and vice versa. But when they are
separate each has its own motion.
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If any one raises the difficulty that, when the centre is the same and is moving
the two circles with equal velocity, they trace out unequal paths, he is reasoning
falsely and sophistically. For the centre is, indeed, the same for both, but only
accidentally, just as the same thing may chance to be musical and white; for to be
the centre of each of the circles is not the same for it in the two cases.

In conclusion, when it is the smaller circle that moves the greater, the centre
and source of motion is to be regarded as belonging to the smaller circle; but when
the greater circle moves the lesser, it is to be regarded as belonging to the greater
circle. Thus the source of motion is not the same absolutely, though it is in a sense
the same.

25 . Why do they construct beds so that one dimension is double the other,
one side being six feet long or a little more, the other three feet? And why do they
not stretch bed-ropes diagonally? Do they make them of this size so as to fit the
body? Thus they have one side twice the length of the other, being four cubits long
and two cubits wide.

The ropes are not stretched diagonally but from side to side, so that the wooden
frame may be less likely to break; for wood can be cleft most easily if split thus in
the natural way, and when there is a pull upon it, it is subject to a considerable
strain. Further, since the ropes have to be able to bear a weight, there will be less of
a strain when the weight is put upon them if they are strung crosswise rather than
diagonally. Again, less rope is used up by this method.

Let AFGI be a bed, and let FG be divided into two equal parts at B. There is an
equal number of holes in FB and FA; for the sides are equal, each to each, for the
whole side FG is double the side FA. They stretch the rope on the method already
mentioned from A to B, then to C, D, H, and E, and so on until they turn back and
reach another angle; for the two ends of the rope come at two different angles.

Now the parts of the rope which form the bends are equal, e.g. AB, BC are
equal to CD, DH—and so with other similar pairs of sides, for the same
demonstration holds good in all cases. For AB is equal to EH; for the opposite sides
of the parallelogram BGKA are equal, and the holes are an equal distance apart
from one another. And BG is equal to KA; for the angle at B is equal to the angle at
G (for the exterior angle of a parallelogram is equal to the interior opposite angle);
and the angle at B is half a right angle, for FB is equal to FA, and the angle at Fis a
right angle. And the angle at B is equal to the angle at G; for the angle at F is a right
angle, since the bed is a rectangular figure, one side of which is double the other,
and divided into two equal parts; so that BC is equal to EG, as also is KH; for it is
parallel. So that BC is equal to KH, and CE to DH. In like manner it can be
demonstrated that all the other pairs of sides which form the bends of the rope are
equal to one another. So that clearly there are four such lengths of rope as AB in the
bed; and there is half the number of holes in the half FB that there is in the whole
FG. So that in the half of the bed there are lengths of rope, such as AB, and they are
of the same number as there are holes in BG, or, what comes to the same thing, in
AF, FB together. But if the rope be strung diagonally, as in the bed ABCD, the
halves are not of the same length as the sides of both, AF and FG; but they are of the
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same number as the holes in FB, FA. But AF, FB, being two, are greater than AB,
so that the rope is longer by the amount by which the two sides taken together are
greater than the diagonal.

26 . Why is it more difficult to carry a long plank of wood on the shoulder if
one holds it at the end than if it is held in the middle, though the weight is the same?
Is it because, as the plank vibrates, the end prevents one from carrying it, because it
tends to interrupt one’s progress by its vibration? No, for if it does not bend at all
and is not very long, it is nevertheless more difficult to carry if it is held at the end. It
is easier to carry if one holds it in the middle rather than at the end, for the same
reason for which it is easier to lift in that way. The reason is that, if one lifts it in the
middle, the two ends always lighten one another, and one side lifts the other side up.
For the middle, where the lifter or carrier holds it, forms, as it were, the centre, and
each of the two ends inclining downwards raises up and lightens the other end;
whereas if it is lifted or carried from one end, this effect is not produced, but all the
weight inclines in one direction. Let A be the middle of a plank which is raised or
carried, and let B and C be the extremities. When the plank is lifted or carried at the
point A, B inclines downwards and raises C up, and C inclines downwards and
raises B up; the effect is produced by their being raised up at the same moment.

27 - Whyis a very long object more difficult to carry on the shoulder, even if
one carries it in the middle, than a shorter object of the same weight? In the last
case we said that the vibration was not the reason; in this case it is the reason. For
the longer an object is, the more its extremities vibrate, and so it would be more
difficult for the man to carry it. The reason of the increased vibration is that, though
the movement is the same, the extremities change their position more the longer the
piece of wood is. Let the shoulder, which is the centre (for it is at rest), be at A, and
let AB and AC be the radii; then the longer the radius AB or AC is, the greater is
the amplitude of movement. This point has already been demonstrated.

28 . Why do they construct swing-beams by the side of wells by attaching
the lead as a weight at the end of the bar, the bucket being itself a weight, whether it
is empty or full? Is the reason that, the drawing of water being divided into two
operations distinct in time (for the bucket has to be dipped and then drawn up), it is
an easy task to let it down when it is empty, but difficult to raise it when it is full? It
is therefore of advantage to lower it rather more slowly with a view to lightening the
weight considerably when it is drawn up again. This effect is produced by the lead
or stone attached to the end of the swing-beam. In letting it down there is a heavier
weight to lift than if one has merely to lower the empty bucket; but when it is full,
the lead, or whatever the weight attached is, helps to draw it up; and so the two
operations taken together are easier than on the other method.

29 . Why s it that when two men are carrying an equal weight on a piece of
wood or something of the kind, the pressure on them is not equal unless the weight is
in the middle, but it presses more on the person carrying it to whom it is nearest? Is
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it because the wood, when they hold it in this way, becomes a lever, and the load
forms the fulcrum, and the carrier nearer to the load becomes the weight which is to
be moved, while the other carrier becomes the mover of the weight? The further the
latter is from the weight, the more easily he moves it, and the more he presses down
the other man, since the load placed on the wood and acting as a fulcrum, as it were,
offers resistance. But if the load is placed in the middle, one carrier does not act as a
weight on the other any more than the other on him, or exercise any motive force
upon him, but each is equally a weight upon the other.

30 . Whyisit that when people rise from a sitting position, they always do so
by making an acute angle between the thigh and the lower leg and between the
chest and the thigh, otherwise they cannot rise? Is it because equality is always a
cause of rest, and a right angle causes an equality and so causes equilibrium? So in
rising a man moves towards a position at equal angles to the earth’s circumference;
for it is not the case that he will actually be at right angles to the ground. Or is it
because when a man rises he tends to become upright, and a man who is standing
must be perpendicular to the ground? If, then, he is to be at right angles to the
ground, that means that he must have his head in the same line as his feet, and this
occurs when he is rising. As long, then, as he is sitting, he keeps his feet and head
parallel to one another and not in the same straight line. Let A be the head, AB the
line of the chest, BC the thigh, and CD the lower leg. Then AB, the line of the chest,
is at right angles to the thigh, and the thigh at right angles to the lower leg, when a
man is seated in this way. In this position, then, a man cannot rise; but to do so he
must bend the leg and place the feet at a point under the head. This will be the case
if CD be moved to CF, and the result will be that he can rise immediately, and he
will have his head and his feet in the same straight line;® and CF will form an acute
angle with BC.

31 . Why is it that a body which is already in motion is easier to move than
one which is at rest? For example, a wagon which is in motion can be propelled more
quickly than one which has to be started. Is it because, in the first place, it is very
difficult to move in one direction a weight which is already moving in the opposite
direction? For though the motive force may be much quicker, yet some of it is lost;
for the propulsion exerted by that which is being pushed in the opposite direction
must necessarily become slower. And so, secondly, the propulsion must be slower if
the body is at rest; for even that which is at rest offers resistance. When a body is
moving in the same direction as that which pushes it, the effect is just as if one
increased the force and speed of the motive power; for by moving forward it
produces of itself exactly the effect which that power would have upon it.

32 . Why is it that an object which is thrown eventually comes to a
standstill? Does it stop when the force which started it fails, or because the object is
drawn in a contrary direction, or is it due to its downward tendency, which is

¥Reading elfeis.



MECHANICS 1317

stronger than the force which threw it? Or is it absurd to discuss such questions,
while the principle escapes us?

33 . How is it that a body is carried along by a motion not its own, if that
which started it does not keep following and pushing it along? Is it not clear that in
the beginning the impelling force so acted as to push one thing along, and this in its
turn pushes along something else? The moving body comes to a standstill when the
force which pushes it along can no longer so act as to push it, and when the weight of
the moving object has a stronger inclination downwards than the forward force of
that which pushes it.

34 . Why is it that neither small nor large bodies travel far when thrown, but
they must have due relation to the person who throws them? Is it because that
which is thrown or pushed must offer resistance to that from which it is pushed, and
whatever does not yield owing to its mass, or does not resist owing to its weakness,
does not admit of being thrown or pushed? A body, then, which is far beyond the
force which tries to push it, does not yield at all; while that which is far weaker
offers no resistance. Or is it because that which travels along does so only as far as it
moves the air to its depths, and that which is not moved cannot itself move anything
either? Both these things are the case here; that which is very large and that which
is very small must be looked upon as not moving at all; for the latter does not move
anything, while the former is not itself at all moved.

35 . Why is it that an object which is carried round in whirling water is
always eventually carried into the middle? Is it because the object has magnitude,
so that it has position in two circles, one of its extremities revolving in a greater and
the other in a lesser circle? The greater circle, then, on account of its greater
velocity, draws it round and thrusts it sideways into the lesser circle; but since the
object has breadth, the lesser circle in its turn does the same thing and thrusts it into
the next interior circle, until it reaches the centre. Here the object remains because
it stands in the same relation to all the circles, being in the middle; for the middle is
equidistant from the circumference in the case of each of the circles. Or is it because
an object which, owing to its magnitude, the motion of the whirling water cannot
overcome, but which by its weight prevails over the velocity of the revolving circle,
must necessarily be left behind and travel along more slowly? Now the lesser circle
travels more slowly—for the greater and the lesser circle do not’ revolve over the
same space in an equal time when they move round the same centre—and so the
object must be left revolving in a lesser and lesser circle until it reaches the middle.
If the force of the whirling water prevails at first, it will go on doing so to the end; for
one circle must prevail and then the next over the weight of the object owing to their
velocity, so that the whole object is continually being left behind in the next circle
towards the centre. For an object over which the water does not prevail must be
carried either inwards or outwards. Such an object cannot then be carried along in
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its original position; still less can it be carried along in the outer circle, for the
velocity of the outer circle is greater. The only alternative is that the object over
which the water does not prevail is transferred to the inner circle. Now every object
has a tendency to resist force; but since the arrival at the middle puts an end to
motion, and the centre alone is at rest, all objects must necessarily collect there.



PROBLEMS~

E.S. Forster

BOOK I

PROBLEMS CONNECTED
WITH MEDICINE

1 - Why is it that great excesses cause disease? Is it because they engender
excess or defect, and it is in these after all that disease consists?

2 . But why is it that diseases can often be cured if the patient indulges in
excess of some kind? And this is the treatment used by some doctors; for they cure
by the excessive use of wine or water or salt, or by over-feeding or starving the
patient. Is it because the causes of the disease are opposites of one another, so that
each reduces the other to the mean?

3 . Why is it that the changes of the seasons and the winds intensify or stop
diseases and bring them to a crisis and engender them? Is it because the seasons are
hot and cold and moist and dry, while diseases are due to excess of these qualities
and health to their equality? In that case, if the disease is due to moisture or cold, a
season which has the opposite characteristics stops it; but if a season of the opposite
kind follows, the same admixture of qualities being caused as before intensifies the
disease and kills the patient. For this reason the seasons even cause disease in
healthy persons, because by their changes they destroy the proper admixture of
qualities; for it is at the same time improved by suitable seasons, times of life, and
localities. The health therefore requires careful management at times of change.
And what has been said generally as to the effect of the seasons applies also in
detail; for changes of winds and of age and of locality are to some extent changes of
season. These also therefore intensify and stop diseases and bring them to a crisis
and engender them, as do the seasons and the risings of certain constellations, such
as Orion and Arcturus and the Pleiads and the Dogstar, since they cause' wind and
rain and fine weather and storms and sunshine.

TEXT C. A. Ruelle, Teubner, Leipzig, 1922
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4 . Why ought emetics to be avoided at the changes of the seasons? Is it in
order that there may be no disturbance when the excretions are being altered by
such changes?

S . Whyisit that the feet swell both of those who are bilious and of those who
are suffering from starvation? Is it in both cases the effect of wasting? For those
who are starving waste because they do not receive any nourishment at all, while the
bilious waste because they do not derive any benefit from the nourishment which
they take.

6 - Why is it that, though the diseases due to bile occur in the summer (the
season when fevers are at their height), acute diseases due to bile occur rather in the
winter? Is it because, being accompanied by fever, they are acute because they are
violent, and violence is unnatural? For fervent inflammation is set up when certain
parts of the body are moist, and inflammation, being due to an excess of heat,
engenders fevers. In the summer, therefore, diseases are dry and hot, but in the
winter they are moist and hot and consequently acute (for they soon kill the
patient), for concoction will not take place because of the abundance of the
excretion.

7 - Why is it that the plague alone among diseases infects particularly
persons who come into contact with those who are under treatment for it? Is it
because it is the only disease to which all men alike are liable, and so the plague
affects any one who is already in a low state of health? For they quickly become
infected by the inflammatory matter caused by the disease which is communicated
by the patient.

8 . Why is it that, when north winds have been prevalent in the winter, if the
spring is rainy and characterized by south winds the summer is unhealthy with fever
and ophthalmia? Is it because the summer finds the body full of alien humours, and
the earth, and any place in which men dwell, becomes moist and resembles localities
which are regarded as permanently unhealthy? The result is that, first, ophthalmia
occurs when the excretion in the region of the head liquefies, and, secondly, fever
ensues. For it is noticeable that anything which admits of extreme cold also admits
of extreme heat,—water, for example, and a stone, of which the former boils
quicker than other things, the latter burns more.” As, therefore, in the air a stifling
heat occurs when it grows warm owing to its density, so likewise in the body stifling
and heat are engendered, and heat in the body is fever and in the eyes ophthalmia.
Generally speaking the change which occurs when a warm, dry summer follows
immediately on a wet spring, being violent has a deleterious effect upon the body.
The effect is still worse if the summer is rainy; for then the sun finds material, which
it will cause to boil in the body as in the earth and air; the result is fever and
ophthalmia.
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9 . Why is it that, if the winter is characterized by south winds and rainy and
if the spring is dry with the wind in the north, both the spring and the summer are
unhealthy? Is it because in the winter owing to the heat and moisture the body
assimilates its condition to that of the season, since it must necessarily be moist and
relaxed? When the body is in this state, the spring being cool congeals and hardens
it owing to its dryness. The result is that women who are pregnant run a risk of
abortion in the spring because of the inflammation and mortification caused by the
dry cold, since the necessary moisture is not secreted, and the foetus in the womb
becomes weakly and defective owing to the excess of cold; for children who are born
at this season in fine weather become strong and receive nourishment in the womb.
In the case of other persons—because in the spring the phlegm is not purged away
owing to its excess (as happens when the weather is warm), but congeals owing to
the cold—when the summer and warmth succeeds, setting up violent liquefaction,
humours form in those who are bilious and dry because their bodies lack moisture
and are naturally parched; but these humours are slight and so such people suffer
from dry ophthalmia. Those on the other hand who are phlegmatic are afflicted
with sore throats and catarrh of the lungs. Women suffer from dysentery owing to
their natural moisture and cold; while elderly persons are afflicted with apoplexy,
when moisture being all set free at once overcomes them and solidifies owing to the
weakness of their natural heat.

10 - Why s it that, when the summer is dry and northerly winds prevail and
the autumn on the contrary is wet and characterized by south winds, headaches and
sore throats and coughs occur in the ensuing winter and then terminate in phthisis?
Is it because the winter finds a considerable amount of matter in the body and so it
is a difficult task for it to solidify the moisture and form phlegm? Consequently,
when moisture is engendered in the head, it causes a feeling of heaviness, and if it is
plenteous and cold, it causes mortification; but if, owing to its abundance, it does
not solidify, it flows into the nearest region of the body, and thus coughs are caused
and sore throats and wasting.

11 . But why is it that if the summer and autumn are dry and northerly
winds prevail, this weather suits those who are phlegmatic, and women? Is it
because in both cases nature tends to an excess in one direction, and so the season
exerting its influence in the opposite direction establishes an equable temperament,
and they are healthy at the time, unless they themselves do anything which harms
them, and, when the winter comes on, they are not in a moist condition, having heat
in them with which to resist the cold?

12 . Why is it that a dry summer and autumn in which northerly winds
prevail is unhealthy for those who are bilious? Is it because their bodily condition
and the season have the same tendency and it is like adding fire to fire? For the body
becoming dry (the freshest element in it becoming evaporated) and being
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overheated, dry ophthalmia must necessarily ensue owing to solidification;’ but
because the remaining humours are full of bile* and these become overheated, acute
fevers must ensue caused by the bile, which is undiluted, and in some cases
madness, where black bile is naturally present; for the black bile comes to the
surface as the contrary humours are dried up.

13 . Whydotheysay that a change of drinking-water is unhealthy, but not a
change of air? Is it because water becomes nutriment, with the result that it gets
into one’s system and has an effect upon one, which is not the case with air? Further
there are many kinds of water differing intrinsically from one another, but not of
air; this then may also be a reason. For even when we change our place of dwelling
we continue to breathe practically the same air, but we drink different waters. It is,
therefore, probably a right opinion that change of drinking-water is unhealthy.

14 . Why is it that a change of drinking-water is more unhealthy than a
change of food? Is it because we consume more water than anything else? For water
is found in farinaceous and other foods and whatever we drink consists mainly of
water.

15 - But why is a change unhealthy? Is it because every change both of
season and of age is liable to disturbance? For extremities, such as beginnings and
ends, are particularly liable to disturbance. So too foods, when they are different,
corrupt one another; for some have only just entered the system, while others have
not yet done so. Further, just as a varied diet is unhealthy (for the concoction is then
disturbed and not uniform), so those who change their drinking-water are using a
varied diet in what they drink; and liquid nourishment has more effect than dry food
because it is greater in bulk and because the moisture from the foods themselves
forms nourishment.

16 . Why does a change of drinking-water cause an increase of lice in those
who suffer from lice? Is it because, owing to the disturbance set up by the different
water in those who frequently change their drinking-water, the unconcocted state of
the liquid causes a moist condition, especially in that part where the conditions are
suitable? Now the brain is moist, and therefore the head is always the moistest part
of the body (as is shown by the fact that hair grows there more than elsewhere), and
it is the moisture of this part which generates lice. This is clear in the case of
children; for their heads are moist and they frequently have either runny noses or
discharge of blood, and persons of this age suffer particularly from lice.

17 . Why is it that from the rising of the Pleiads until the west wind blows
those who suffer from chronic diseases are most likely to die, and the old rather than
the young? Is it because two things are fatal to life, excess and cold? For life is heat,

*Reading ovumrites.
‘Reading xoA&des.



BOOK I 1323

whereas this season has both the above characteristics, for it is cold, and winter is
then at its height, the subsequent season being spring. Or is it because those who
suffer from chronic diseases are in a similar condition to the old? For the occurrence
of a long illness is like premature old age, since in both the body is dry and cold,—in
the one case owing to the time of life, in the other from disease. Now winter and
frosts constitute an excess of coldness and dryness; therefore to those who are in a
condition where a very little will turn the scale, winter is like fire added to fire and
so causes death.

18 - Why is it that in marshy districts sores on the head are quickly cured,
but those on the legs only with difficulty? Is it because the moisture, owing to the
fact that it contains an earthy element, is heavy, and heavy things are carried
downwards? Thus the upper parts of the body are cleared out because the
impurities are carried to the lower parts, and these become full of excretions which
easily putrefy.

19 . Why is it that, when a very dry summer follows after northerly winds
have prevailed in the winter and the spring has been damp and rainy, the autumn is
universally fatal, especially to children, while in other people dysentery and
prolonged quartan fevers occur then? Is it because, when there is a moderate
amount of rain in the summer, the moisture boiling within us, which collected in the
damp spring, is cooled and becomes quiescent? If on the other hand this does not
happen, children, because they are moist and hot, are in a state of excessive boiling,
because they are not cooled; and anything which does not as it were® boil out in the
summer, does so in the autumn. If the excretions do not cause death immediately,
but settle round the lungs and windpipe—for they collect first in the upper part of
the body, because we are warmed by the air, for it is owing to this that ophthalmia
occurs before fever in an unhealthy summer—if then, as I have said, the excretions
in the upper parts of the body do not immediately kill the patient, they descend in an
unconcocted condition into the stomach; and thus dysentery is caused, because the
moisture owing to its abundance is not discharged. If the dysentery ceases, quartan
fevers arise in those patients who survive; for the sediment of the unconcocted
moisture remains very persistently in the body and becomes active, just like black
bile.

20 . Why is it that, if the summer and the autumn have been rainy and
damp, the ensuing winter is unhealthy? Is it because the winter finds the body in a
very moist state, and also the change from great heat is violent and not gradual,
because the autumn as well as the summer has been hot, and so acute diseases are
caused in some persons, if they have no rarity in their bodies (for in such persons the
moist excretions tend to collect in the upper part of the body, because these parts
provide room for them, whereas the lower parts differ in this respect)? Those then
whose flesh is solid do not allow of much excretion. When therefore the excretion in
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the upper parts of the body cools (as happens in drunken persons when they grow
cold), the above-mentioned diseases are engendered. On the other hand when fevers
are set up in persons in whose bodies there is more rarity, the fevers caused by a
large quantity of unconcocted moisture become burning fevers, because in such
people the humours are distributed more through the whole body than in solid-
fleshed people, and, when the flesh is contracted by the winter-cold, the humours
being heated cause fever. For excessive heat in the whole body is fever, and, when it
is intensified by the abundance of moisture already present there, it turns into a
burning fever.

21 - Whyis it that when a large amount of vapour is drawn out of the earth
by the sun, the year is pestilential? Is it because it is necessarily a sign that the year
is damp and rainy and the ground is necessarily damp? The conditions of life will
then resemble those under which people live in a marshy district, and these are
unhealthy. The body must then have in it an abundance of excretion and so contain
unhealthy matter in the summer.

22 . Why is it that those years are unhealthy in which small toad-like frogs
are produced in abundance? Is it because everything flourishes in its natural
environment, and these frogs are naturally moist and so signify that the year is
moist and damp? Now such years are unhealthy; for then the body being moist
contains abundant excretion, which is a cause of diseases.

23 . Why is it that south winds which are dry and do not bring rain cause
fever? Is it because they cause alien moisture and heat (for they are naturally moist
and hot), and this is what causes fever, for it is due to the combined excess of
moisture and heat? When therefore south winds blow without bringing rain, they
engender this condition in us, whereas, when they bring rain with them, the rain
cools us. Now south winds from the sea are also beneficial to plants, for they are
cooled by the sea before they reach them; whereas blight is due to alien moisture
and heat.

24 . Why is it that men feel heavier and weaker when the wind is in the
south? Is it because moisture becomes abundant instead of scanty, being melted by
the heat, and moisture, which is heavy, takes the place of breath, which is light?
Further, our strength is in our joints, and they are relaxed by south winds (as is
shown by the fact that things which have been glued together creak); for the viscous
matter in the joints, if it hardens, prevents us from moving, whereas, if it is too
moist, it prevents us from exerting ourselves.

25 - Why are people more liable to fall ill in the summer while those who are
ill are more liable to die in the winter? Is it because in the winter, owing to the fact
that the hot matter from its density becomes collected within the body and we suffer
more through the excretions which solidify in us, if we cannot concoct them, the
commencement of the disease must necessarily be violent, and being of this
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character it is likely to prove fatal? In the summer on the other hand, because the
whole body is in a state of rarity and cool and too much relaxed for great exertion,
there must necessarily be many commencements of disease owing to fatigue and to
the fact that we do not concoct all that we swallow (for summer is the season of
fresh fruit); but such diseases are not so violent, and therefore yield easily to
treatment.

26 . Whyis it that deaths are particularly likely to occur during the hundred
days following each solstice? Is it because in each case the excess of heat or cold
extends over this period, and excess causes disease and death in the weakly?

27 . Why is it that the spring and the autumn are unhealthy? Is it because
changes are unhealthy? The autumn is more unhealthy than the spring, because we
are more apt to contract disease when heat turns to cold than when cold turns to
heat, and it is in spring that cold turns to heat and in autumn that heat turns to
cold.

28 . Why is it that illnesses are rarer in the winter than in the summer, but
more often fatal? Is it because illnesses arise from slight causes in the summer but
not in the winter? For in winter we are in a better condition for concoction and at
the very height of our health, so that naturally illnesses which arise from more
serious causes are themselves more serious and more likely to prove fatal. We see
the same thing in athletes and generally among those who are in a healthy
condition; for they either are not afflicted with disease, or, if they are, they rapidly
succumb, for they only become ill from some serious cause.

29 . Why is it that in the autumn and winter burning fevers are more likely
to occur when the weather is cold, while in the summer chills are most troublesome
when it is hot? Is it due to the fact that of the humours in man the bile is hot and the
phlegm cold? As a result, in summer the cold matter is set free, and being diffused
in the body gives rise to chill and shivering; in the winter, on the other hand, the hot
matter is overpowered by the weather and cooled. Burning fevers are more
troublesome in the winter and autumn, because, owing to the cold, the hot matter
collects within, and the fever is within and not on the surface; it is natural therefore
that burning fevers should occur during this part of the year. This can be well
illustrated by contrasting those who bathe in cold water and those who use warm
water in the winter; those who wash in cold water, though they feel chilled for a
short time while they are actually washing, suffer no ill effects from the cold during
the rest of the day, while those who use hot water continue to be less able to resist
the cold. For the flesh of those who wash in cold water becomes solid, and the hot
matter collects within; but the flesh of those who use warm water becomes rare, and
the hot matter is diverted to the outside of the body.

30 - In what does the virtue of a poultice consist? Would it, owing to its
dissolvent action, set up perspiration and evaporation?
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31 . How can the presence of an abscess be diagnosed? Is it true that, if,
when hot water is poured over it, a change takes place, there is an abscess, but none
if there is no change?

32 . Inwhat cases ought cauterization to be employed, and in what cases the
surgeon’s knife? Is it true that wounds which have large openings and do not close
up quickly ought to be cauterized, so that a scab may form? If this is done, there will
be no festering.

33 . In what does the virtue of a remedy for stanching blood consist? Is it
because it has a drying effect and stops the discharge of excretions without making
a scab or causing decay of the flesh? If so, the wound must be free from
inflammation and likely to heal up. For if there is no discharge, it will be free from
inflammation, and being dry it will close up; whereas it will not close up as long as it
is discharging moisture. Most remedies, therefore, for stanching blood are pungent,
S0 as to cause contraction.

34 . When ought drugs to be employed and not the knife or cauterization?
Ought drugs to be used for the armpits and groin? For sores in these parts are
sometimes painful and sometimes dangerous after they are cut open. Flat growths
and those which project considerably and are situated in parts which are venous and
not fleshy, should be cauterized; but those which collect at an acute point and are
not situated in solid parts of the body should be treated with the knife.

35 . Why is it that, if one is cut with a bronze instrument, the wound heals
more quickly than if the cut is made with iron? Is it because bronze is smoother and
so tears the flesh and bruises the body less? Or must we reject this explanation,
since, if iron takes a better edge, the cleavage is easier and less painful? Yet even so
bronze has a medicinal power of its own, and it is the beginning that is important,
and so the drug, by its immediate action as soon as the cut is made, causes the
wound to close up.

36 - Whyis it that burns inflicted by bronze heal more quickly than others?
Is it because bronze contains more rarity and is less substantial, and the more solid a
thing is the more heat it contains?

37 . Is barley-gruel lighter and better for use in sickness than that made
from wheat? For the latter commends itself to some people who argue from the fact
that among bakers those who handle wheaten flour have a much better colour
than those who employ barley meal, and furthermore that barley is moister and that
which is moister requires more concoction. But is there any reason why barley
should not have some qualities which make it more difficult of concoction and
others which make it more serviceable because of its lightness? For barley is not
only moister than wheat, but it is also colder, and porridge and any other food which
is served to one who is in a fever ought to be such that it will provide him with a little
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nourishment and also cool him. Now barley-gruel has these qualities; for, because it
is moist rather than substantial, it gives nourishment which is small in bulk and at
the same time has a cooling effect.

38 . Why do purslane and salt stop inflammation of the gums? Is it because
purslane contains some moisture? This is seen if one chews it or if it is crushed
together for some time; for the moisture is then drawn out of it. This glutinous
matter sinks into the gum and drives out the acidity. For that there is an affinity
between the disease and the remedy is shown by the acidity; for the juice of purslane
has a certain acidity. Salt on the other hand dissolves and draws out the acidity.
Why then do lye and soda not have this effect? Is it because they have an astringent
instead of a dissolvent action?

39 . Why is it that fatigue must be cured in summer by baths, in winter by
anointing? Is anointing employed in the latter case because of the cold and the
changes which it causes in the body? For the fatigue must be got rid of by heat
which will warm the body, and olive-oil contains heat. In summer, on the other
hand, the body requires moisture, because the season is then dry and chills are not to
be feared, because the natural inclination is towards heat. A sparing diet of solid
food and a liberal indulgence in liquid nourishment are appropriate to the summer,
the latter being peculiar to summer, while the former is commoner then than at
other seasons; for indulgence in drinking is peculiar to the summer because of the
dryness of the season, but a sparing diet is found at all seasons but is more general in
the summer; for then, owing to the weather, heat is engendered by food.

40 . Why do some drugs relax the stomach and not the bladder, others the
bladder and not the stomach? Is it true that anything which is naturally moist and
full of water, if it has medicinal properties, relaxes the bladder? For it is there that
the unconcocted moisture settles; for the bladder is a receptacle for any moisture
which is not concocted in the stomach; and such moisture does not remain there, but
passes away without undergoing or causing any change. But anything which
partakes of the nature of earth, if it has medicinal properties, relaxes the stomach;
for it is to the stomach that anything of an earthy nature is carried, so that, if it has
any motive power, it causes a disturbance in the stomach.

41 . Why is it that some things affect the upper part of the stomach,
hellebore for example, others the lower part, for instance scammony, while others
like elaterium and the juice of thapsia affect both parts? Is it because some of the
drugs which affect the stomach are hot and others cold, so that some of them, owing
to their heat, as soon as they reach the upper part of the stomach are carried thence
to the upper region of the body, melting in particular anything there which is most
alien to them and least substantial; and if the drug be powerful or has been
administered in a dose stronger than nature can withstand, it carries these
liquefactions and any excretions that there may be down into the upper part of the
stomach, and by its heat stirring up the breath, which it engenders in great quantity,
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checks their progress and causes vomiting? Drugs of a cold nature, on the other
hand, owing to their weight are carried downwards before undergoing or causing
any change and, borne thence, have the same action as those which affect the
upper part of the body; for passing thence upwards through the ducts and setting in
motion any excretions or liquefactions over which they prevail, they carry them
with them in the same direction. Drugs which partake of both these kinds and are a
mixture of hot and cold, possessing both qualities, have both these effects, and are
the composite drugs which doctors now make up.

42 . Why is it that drugs have a purgative effect, while other things, though
they surpass them in bitterness and astringency and other such qualities, do not
have this effect? Is it because the purgative effect is not due to these qualities but to
the fact that they are unconcocted? For anything which, though small in bulk,
owing to its excessive heat or cold is unconcocted and of such a nature as to
overcome, and not be overcome by, animal heat, if it is easily dissolved in the two
stomachs, is a drug. For when such drugs enter the stomach and become dissolved,
they are carried into the vein by the ducts through which the food passes, and, not
being concocted but themselves prevailing, they make their way out, carrying with
them anything which gets in their way; and this is called purging. Bronze and silver
and the like, although they are not concocted by animal heat, are not easily
dissolved in the stomach. Oil and honey and milk and other such foods have a
purgative effect; but this depends, not on any quality which they possess, but on
quantity; for, if they act as a purge, they only do so when they are unconcocted
owing to their quantity. For things can be unconcocted for two reasons, either
because of their quality or because of their quantity. So none of the above-
mentioned foods are drugs, because they do not purge owing to their quality.
Astringency and bitterness and unpleasant odour are characteristic of drugs,
because a drug is the opposite of a food; for that which is concocted by a natural
process amalgamates with the body and is called a food; but that whose nature it is
to refuse to be overcome and which enters into the veins and causes disturbance
there owing to its excess of heat or cold, this is of the nature of a drug.

43 . Why is it that pepper if taken in large quantities relaxes the bladder,
but if taken in small quantities affects the stomach, whereas scammony if taken in
large quantities relaxes the stomach, but if taken in small quantities and when it is
old affects the bladder? Is it because each has more effect on one part of the body?
For pepper promotes urine, while scammony is purgative. Pepper therefore if taken
in large quantities is carried into the bladder and does not dissolve in the stomach,
but if taken in small quantities it is overcome and relaxes the stomach and acts upon
it as a drug. Scammony, on the other hand, if it is taken in large quantities, is
overcome to such an extent that it is dissolved, and being dissolved it becomes a drug
for the reason mentioned above; but, if it is taken in small quantities, it is swallowed
with what is drunk and passes into the ducts and is quickly carried into the bladder
before it can cause any disturbance, and there by its own force it carries off all the
excretions and liquefactions which are on the surface. When it is taken in large



BOOK I 1329

quantities, as has already been remarked, owing to its strength it remains a long
time in the stomach and effects an extensive purgation of the earthy element.

44 . Why do some cure by cooling the same inflammations which others
bring to a head by heating them? Surely it is because the latter collect the
inflammation by applying external heat, the former by cooling the heat already
present in the body.

45 . Why s it necessary to change poultices? Is it in order that® they may be
more felt? For as, in things which we eat, that to which we have grown accustomed
no longer acts as a drug but becomes a food, so poultices lose their effect.

46 - Why does it promote health to reduce one’s diet and increase one’s
exercise? Is it because an excess of excretion causes disease, and this occurs when
we take too much nourishment or too little exercise?

47 . Why is it that drugs, and bitter and evil-smelling substances generally,
have a purgative effect? Is it because anything which is evil-smelling and bitter does
not admit of concoction? Drugs therefore are bitter and evil-smelling; for they are
drugs because, in addition to being bitter, they do not admit of concoction and can
cause motion; and if they are administered in too large doses, they are destructive of
life. But substances which are destructive of life even if given in small quantities are
not drugs but deadly poisons. Nor again do we give the name of drugs to those
substances which are not purgative through their natural qualities; for indeed many
foods have the effect of drugs, if taken in sufficient quantity—milk, for example,
and olive oil and unfermented wine; all these things, because they are not easily
concocted, have a purgative effect on those by whom they are not easily concocted.
For different things are easy or difficult of concoction to different people; and so
the same things do not act upon every one as drugs, but particular things act upon
certain people. For, generally speaking, a drug ought not only to be difficult of
concoction, but also ought to have the power to produce movement; just as also
exercises, whether external or internal, expel alien matter.

48 . Why is it that sweet-smelling seeds or plants promote the flow of urine?
Is it because they contain heat and are easily concocted, and such things have this
effect? For the heat in them causes quick digestion, and their odour has no
corporeal existence; for even strong-smelling plants, such as garlic, promote the
flow of urine owing to their heat, though their wasting effect is a still more marked
characteristic; but sweet-smelling seeds contain heat.

49 . Why is it that unclean and foul sores require to be treated with dry,
pungent, and astringent drugs, while clean, healthy sores require moist, porous’
remedies? Is it because something must be drawn out from unclean sores, and it is
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foreign moisture which must be extracted? Now biting, pungent, and astringent
substances have this effect, and the dry rather than the moist. Clean sores, on the
other hand, only require to skin over.

50 - Why is it that sexual excess is beneficial to diseases caused by phlegm?
Is it because the semen is the secretion of an excrement and in its nature resembles
phlegm, and so sexual intercourse is beneficial because it draws off a quantity of
phlegm-like matter?

Is it better to give the patient nourishment at first or later? Ought nourishment
to be given at the beginning, so that the inflammation, when it sets in, may not find
the patient already weak? Or ought the patient to be reduced at once? Or ought the
following to be the treatment, namely, that the patient should first take nourish-
ment in the form of draughts, since food of this kind is milder and more readily
swallowed and dissolved, and it is easier for a sick person to receive nourishment
from this sort of food? For where® the food has first to be acted upon in the
stomach,—namely, both dissolved and heated—these processes cause pain to the
body.

51 - Why is it that, in order to examine urine to see if it is concocted, one
must stop the flow of urine rather than continue to pass it? Is it because it is a sign of
concoction if it is reddish in colour, and this is better detected if the flow is stopped?
Or is it because anything that is liquid forms as it were a better mirror of its colour
in a small than in a large quantity? For form is better discerned in a large quantity,
but colour in a small quantity, in dew, for example, and drops of rain and tears on
the eyelids. If urine, therefore, is allowed to flow it becomes greater in quantity, but,
if it is checked, it takes on colour more readily; and so if it has already taken on this
character by concoction, this can be better observed if the flow of urine is stopped
and light thus refracted and a mirror formed.

52 . Why should the flesh be made rare rather than dense in order to
promote health?® For just as a city or locality is healthy which is open to the breezes
(and this is why the sea too is healthy), so a body is healthier in which the air can
circulate. For either there ought to be no excrement present in the body or else the
body ought to get rid of it as soon as possible and ought always to be in such a
condition that it can reject the excrement as soon as it receives it, and be in a state of
motion and never at rest. For that which remains stationary putrefies (standing
water, for example), and that which putrefies causes disease; but that which is
rejected passes away before it becomes corrupt. This then does not occur if the flesh
is dense, the ducts being as it were blocked up, but it does happen if the flesh is rare.
One ought not therefore to walk naked in the sun; for the flesh thereby solidifies and
acquires an absolutely fleshy consistency, and the body becomes moister; for the
internal moisture remains, but the surface moisture is expelled, a process which also
takes place in meat when it is roasted rather than boiled. Nor ought one to walk
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about with the chest bare; for then the sun draws the moisture out of the best
constructed parts of the body, which least of all require to be deprived of it. It is
rather the inner parts of the body which should be submitted to this process;
because they are remote, it is impossible to produce perspiration from them except
by violent effort, but it is easy to produce it from the chest because it is near the
surface.

53 . Why is it that both cold and hot water are beneficial to chilblains? Is it
because chilblains are caused by an excess of moisture? If so, the cold water
thickens and hardens the moisture, while the hot water causes it to evaporate and
enables the vapour to escape by rarefying the flesh.

54 . Why is it that cold both causes and stops chilblains, and heat both
causes and stops burns? Is the cause the same in both cases, namely, that they cause
them by setting up liquefaction and stop them by drying them up?

55 . In fevers liquid nourishment ought to be administered often and in
small quantities. For a large quantity flows away and is wasted, but a small quantity
taken frequently sinks in and penetrates into the flesh. For as the rain, if it comes
down upon the earth in torrents, runs to waste, but, if it comes down in small
quantities, merely moistens the ground; so the same thing occurs in fever patients.
In irrigation, if the water is allowed to flow gradually, the channel sucks it up;
whereas, if the same amount of water is allowed to flow all at once, it makes its way
wherever it is directed.

Next the patient ought to lie as still as possible, because fire also obviously dies
down if one does not stir it. And he ought not to lie in a draught, because the wind
stirs up the fire, and, being fanned, it becomes great instead of small. For this reason
the patient ought to be well wrapped up, because fire is extinguished if it is not
allowed to draw in air; and the garments ought not to be removed until damp heat is
present, for the fire if exposed to the air dries up the moisture—just as happens also
in nature.

In the case of intermittent fevers one must make preparations beforehand by
washing' the patient and applying fomentations to his feet, and he must rest well
wrapped up, in order that there may be as much heat as possible in him before the
attack begins. For a flame will not be able to burn where there is a great fire; for the
great fire will absorb the little fire. Consequently a great fire must be prepared
beforehand in the body; for fever has but little fire in it, and so the great fire will
absorb the little fire.

56 - In quartan fevers the patient must not be allowed to get thin, and heat
must be introduced and engendered in his body. Exercises must also be employed.
On the day on which the attack is expected he must bathe himself and avoid sleep. A
heating diet is beneficial, because a quartan fever is weak; for if it were not so, it
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would not occur only every fourth day. For, mark you, where there is a great fire, a
flame cannot burn; for the great fire attracts and absorbs the little firc. For this
reason it is necessary to engender great heat in the body, because fever has but little
fire in it. The daily treatment consists in introducing at one time heat and at another
time moisture into the body. Some diseases are caused by heat, others by moisture;
those which are caused by heat are cured by moisture, and those which are due to
moisture are cured by heat, for heat dries up moisture.

BOOK II

PROBLEMS CONNECTED
WITH PERSPIRATION

1 . Whyis it that perspiration is caused neither when the breath is expanded
nor when it is held in, but rather when it is relaxed? Is it because, when it is held in,
the breath fills out the veins and so does not allow the perspiration to escape, just as
the water in a water clock cannot escape if you turn it off when the clock is full? But
when the perspiration does come out, it does so in great abundance, because it has
gradually collected during the actual period that it has been checked.

2 . Why is it that the parts of the body that are immersed in hot water do not
perspire, even though they are themselves hot? Is it because the water prevents
liquefaction, while perspiration is formed when matter which is not properly
attached to the flesh' is expelled by heat?

3 . Why is perspiration salty? It is because it is caused by movement and
heat which rejects any foreign matter in the process by which nourishment passes
into blood and flesh? For such matter quickly separates, because it has no affinity
with the body, and evaporates externally. It is salty because the sweetest and
lightest part of the food is taken up by the body, while the unsuitable and
unconcocted part is discharged. This when it is excreted below is called urine, in the
flesh it is sweat; both of these are salty for the same reason.

4 . Why is it that the upper parts of the body perspire more freely than the
lower? It is because heat rises upwards and remains there, and this carries the
moisture upwards? Or is it because breath causes sweat, and the breath is in the
upper parts of the body? Or is it because sweat is unconcocted moisture, and such
moisture resides in the upper parts because the process of its composition takes
place there?
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S - Why is it that sweat is produced most copiously if we exercise the arms
while we keep the other parts of the body in the same position? Is it because we have
most strength in this region of the body? For it is in this region, which is nearest to
the strongest part of us, that we hold our breath; and we gain strength by violent
exertion, and, having gained strength, we can hold the breath more easily.
Furthermore, we feel the effect of friction more in the arm than when any other part
of the body is rubbed; for it is by holding the breath that we get exercise, both when
we are rubbed and when we rub.

6 - Why is it that sweat given off from the head either has no odour or less
than that from the body? Is it because air circulates freely in the region of the head?
That the head possesses rarity is shown by the fact that it produces hair. And it is
those regions of the body and the substances of which they are composed through
which the air does not circulate that are malodorous.

7 . Why is it that those who take athletic exercise, if they wrestle after a
period of rest, perspire more freely than if they wrestle continuously? Is it because
the sweat collects while they are resting, and then the wrestling afterwards brings
out this sweat? Continuous exercise, on the other hand, dries up the sweat, just as
does the heat of the sun.

8 . Why is it that one sweats more freely if one has not for a long time
employed means to induce perspiration? Is it because sweat is not caused by
moisture alone, but is also due to the fact that the pores are opened wider and the
body becomes porous? In those, therefore, who take no measures to induce
perspiration the pores become closed up, whereas if they do take such measures the
pores are kept open.

9 . Why is it that, although the sun warms those who are naked more than
those who are clothed, the latter perspire more freely? Is it because the sun by
burning causes the pores to close up? Or is it because it dries up the moisture?
These processes are less likely to happen in those who are clothed.

10 - Why is it that the face gives off the most perspiration? Is it because the
sweat can find a way out through parts which are particularly porous and moist?
Now the head seems to be the source of moisture, and it is owing to the presence of
copious moisture that the hair grows; and the region of the head is rare and porous,
and so the sweat naturally finds a way out.

11 . Whyis it that one perspires most freely, not when the heat is applied all
at once or when it is gradually diminished, but when it is gradually increased? For
those who are in vapour baths perspire under these conditions more freely than if all
the heat be applied at once. Is it because it is the presence of anything in proper
proportions which produces each required effect, and so, if it produces this effect, its
presence in greater quantity will not produce a greater effect, or will rather produce
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the contrary effect, for it is because a thing is proportionate that it produces a
certain effect? For this reason then increased perspiration is not induced as the
result of greater heat; but because to each increment of heat there answers a
different proportion, and that which has already produced its effect produces no
greater effect, increased perspiration is rather the result of successive additions of
heat. For it is not the same cause which prepares the way and creates a favourable
condition for a series of effects and then begins to produce the effect, but a different
cause. So a small quantity of heat prepares the way and predisposes the body to
perspire better than a large quantity; but another and a greater proportion is
required actually to produce the perspiration, but this does not continue to produce
the effect which it originally produced, but must be followed by another application
of heat different again in its proportions.

12 . Why does the sweat flow more freely if a scraper be used than if it be
allowed to remain on the body? Is it because the presence of external sweat induces
cooling? Or is it because the external sweat forms as it were a lid over the pores and
so prevents the movement of the internal sweat?

13 . Why is it that rue and certain unguents give the perspiration an evil
odour? Is it because things which have a heavy scent, mixing with the excretory
fluids, make the odour of these still more unpleasant?

14 . Why do we perspire more on the back than on the front of the body? Is
it because in the front of the body there is an interior region into which the moisture
is drained, but this is not the case with the back, but there the excretion of moisture
must be external? (It is for the same reason that we perspire less on the stomach
than on the chest.) A further reason is the fact that the back and hinder parts hold
the perspiration more than the front, because the latter become more cooled than
the former. (This is the reason too why the armpits perspire most readily and freely;
for they are least subject to cooling.) Further, the regions about the back are
fleshier than those in front and therefore moister; and there is more moisture in the
hinder parts, because the marrow in the spine causes considerable humidity.

15 . Why s it that we do not perspire in those parts of the body on which we
are lying? Is it because the area with which we come into contact with anything is
hot and therefore prevents the perspiration from passing forth, for it dries it up?
Furthermore it is compressed, and pressure causes the blood to disperse, and, when
this happens, the part tends to become cool. This can be illustrated from numbness,
which is a condition due to eooling and is caused by pressure or by a blow.

16 - Why do those who are asleep perspire more freely? Is it due to the heat
being driven inwards? For the heat collects inside and expels the moisture.

17 . Whyisit that one perspires most freely on the face, though it is far from
being fleshy? Is it because parts which are rather moist and rare perspire freely, and



BOOK 11 1335

the head has these characteristics? For it possesses an abundance of natural
moisture; this is shown by the veins which extend from it and the discharges which it
produces and the brain-fluid and the numerous pores. That there are numerous
pores extending outwards is shown by the presence of the hair. The perspiration
then comes not from the lower parts of the body but from the head; and so one
perspires most readily and freely on the forehead, for it is the first thing below the
top of the head, and moisture flows down and not up.

18 - Why is it that those who are perspiring are apt to vomit if they are
cooled either by water or by air? Is it because the moisture when cooled ceases to
move and collects together, whereas before it was not at rest because it was in a
state of flux? Or is it because the breath which turns into perspiration by being
cooled as it passes out, being cooled internally before passing out turns into moisture
and, attacking the body, causes vomiting?

19 . Why st that sweat is given off from the head and feet of those who are
heated more freely than from any other part of the body? Is it because the part
which is heated attracts the moisture to itself, and the moisture has nowhere where
it can expend itself in these regions of the body, because they are bony, and
therefore it finds its way out?

20 - Why do those who exert themselves perspire when they cease to exert
themselves? For since the exertion is the cause, they ought to perspire while they are
exerting themselves. Is it because during their exertion the veins, being inflated
with breath, cause the pores to close up, whereas, when they stop, the veins contract,
and so the pores become wider and the moisture finds an easier outlet? Or is it
because during the exertion the motion expels air from the solidified moisture and,
owing to the heat caused by the motion, the moisture becomes breath on the surface
of the body; while on the other hand, when the exertion ceases, the heat also stops at
the same time, and then the moisture, which we call perspiration, is generated from
the condensation of the breath?

21 - Is it more necessary to induce perspiration in the summer or in the
winter? Is it not more necessary to do so at a time when, unless care be taken, the
body would become too moist and in a dangerous condition? If so, it would be more
necessary to perspire in the summer,” when a violent change takes place in the body
and the excretions are not thoroughly concocted. Again in the winter, since the body
is cool, it is also unnatural to perspire. It is clearly, therefore, more necessary to
induce perspiration in the summer; for moisture of all kinds is then more apt to
putrefy and should therefore be drawn off. This was the opinion of all the ancients
and for the above reason.

22 . Why is it that, although the body is in a state of continual flux, and
effluvia are given off from the excrements, the body is only lightened if it perspires?
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Is it because the excretion in the form of effluvia is too little? For when liquid is
transformed into air, much air is formed out of little liquid; for what is excreted in
liquid form is more abundant. The process of excretion, therefore, takes longer to
begin, both for the above reason and because the excretion takes place through
smaller pores. Further, the viscous and adhesive matter is expelled with the
moisture, because it mingles with it, but it cannot be expelled with the breath; and it
is this thick matter in particular that causes pain. Therefore also vomiting lightens
the body more than sweating, because that which is vomited, being thicker and
more substantial, carries away this viscous matter with it. Or is there a further
reason, namely, that the region in which the viscous and the adhesive matter is, is
situated at a distance in relation to the flesh (and so it is difficult to make it change
its position), but near the stomach? For it is engendered either in or close to it; and
therefore it is difficult to get rid of it in any other way.

23 . Why is it that one perspires less during actual exertion than when one
ceases? Is it because while one is exerting oneself one is engendering perspiration,
but the process of engendering it is only complete when the exertion is ended? This
then is naturally the time when it is expelled from the body in greater quantities; for
during exertion it is coming into being, but, when the exertion is finished, it actually
exists. Or is it because during exertion the pores of the flesh are closed, because the
breath is held, but when the pressure of the breath is relaxed the pores open again?
Consequently one perspires less when one is holding the breath.

24 . Why is it that perspiration is more copious not when one is running and
the body is in motion, but when one stops? Is it because the same thing happens as
when flowing water is checked by the hand or by some other means and collects
from every direction, and, when it is released, flows in greater volume than before;
so perspiration can be stopped by the breath—Ilike water in a water clock—and also
in the bladder, which keeps the moisture within. So too, while there is considerable
movement, the breath is cut off inside the body, and so the veins are distended, the
moisture being unable to find its way out. The moisture then, being cut off, collects,
and when the breath is relaxed comes all out at once.

25 . Why is it that, when one is drinking, one perspires less if one eats
something as well? Is it because the food sucks up the moisture, as though a sponge
were applied, and, just as a stream can be stopped by blocking up its channels, so by
stopping® the pores through administering food it is possible to a large extent to
prevent the flowing of moisture?

26 - Why is that the feet of those who are nervous perspire and not the face?
For it would be more natural that the feet should perspire only when the whole body

perspires; for the feet are the coldest region of the body and therefore least liable to
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perspire. Also in sickness physicians order the feet in particular to be wrapped up,
because they are especially susceptible to cold and so readily give rise to cold in the
rest of the body also. Is it because nervousness does not cause a displacement of
heat—such as takes place from the upper to the lower parts of the body under the
influence of fear (hence the relaxation of the bowels in those who are alarmed)—
but an increase of heat such as is caused by anger? For anger causes the heat round
the heart to boil up; and one who is nervous is affected not by fear or cold, but by an
increase of heat.*

27 . How is it that one can become red in the face without perspiring? Is it
due to excessive warmth which results in the heat on the surface drying up the
moisture in the face, while it liquefies the moisture in the feet because, though less
than the heat on the surface, it is more powerful than the natural heat already
existent in the feet?

28 . Why is it that we perspire more when asleep than when awake? Is it
because perspiration originates internally, and the interior parts of the body are
hotter, and so the internal heat melts and expels the internal moisture? Or® is it
because in all probability there is always something given off from the body, but it is
not apparent because there is nothing with which it can come into contact and by
which its escape can be arrested? That this is so is shown by the fact that the hollow
parts of the body perspire continually.

29 . Why is it that persons in vapour baths perspire more freely when it is
cold? Is it because the heat does not find a way out, because it is surrounded by the
cold, which prevents its exit, but collects internally, and, remaining there, dissolves
the moisture in our body and engenders perspiration from it?

30 - Why is it that perspiration, even though it be less profuse, is more
beneficial if it be induced by running naked rather than clothed? Is it because
exertion in general is better than non-exertion, and perspiration which is induced by
exertion is better than that which is produced without exertion, and that which is
due in a greater degree to exertion is better than that which is due in a less degree?
Now perspiration involves more exertion if induced by running about naked: for a
naked man cannot perspire at all unless he runs with considerable energy; whereas,
if he be clothed, owing to the heat produced by his garments, he soon perspires
although he runs only moderately fast. Those too who run naked in the summer
have a healthier colour than those who wear garments; for just as those who live in
regions open to the air have a better colour than those who live in a stifling
atmosphere, so too a man, when he is as it were in a well-aired condition, acquires a
better colour than when he is stifled and surrounded by considerable heat, as he is
more likely to be when he runs clothed. For this reason too those who sleep much
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have a less healthy colour than those who sleep a moderate amount; for a man who
is asleep is in a stifled condition.

31 - Whyisit that our feet perspire, but not our faces, when we are in a state
of nervousness, whereas under ordinary conditions our faces perspire most and our
feet least? Is it because nervousness is a kind of fear connected with the beginning of
an action, and fear causes a cooling in the upper part of the body; this is also why
those who are nervous are pale-faced. On the other hand they move and dance their
feet about, thus resembling those who are taking exercise; therefore they naturally
perspire in those parts which they are exercising. Also they rub their hands together
and bend and stretch themselves and keep jumping up and can never remain still;
for they are eager for action, because the heat within them is collected in the region
of the chest, which is one of the more substantial parts of the body, and this heat and
the blood rushing thence through their whole body results in frequent and varied
movement. But they perspire most in the feet, because these are being continually
exerted, whereas the other parts of the body obtain rest in the changes of position
and movement.

32 . Why is it that in a vapour bath one perspires most freely not when the
heat is applied all at once nor when it is gradually diminished, but when it is
gradually increased? For if the heat is gradually introduced into the vapour bath,
one perspires more freely than if the full amount were admitted at first. Is it because
heat which is great from the beginning, finding the flesh on the surface dry, burns
the skin and bakes it hard, and the flesh when it is in this condition holds the
perspiration within?® Less heat on the other hand tends to relax and rarefy the flesh
and as it were stimulates the internal moisture to separate itself and come forth.
This condition being established, when more heat is gradually introduced and
penetrates deep into the flesh owing to its rarity, it vaporizes the already softened
humours and separating those which are light expels them with the breath.

33 . Is it more necessary to induce perspiration in the summer or in the
winter? In winter does not the heat collecting within the body concoct and vaporize
our internal humours, and so, because all or most of them are expended, there is no
need to supply an appropriate method of expelling them? In the summer, on the
other hand, because the flesh is in a state of rarity, the heat escapes and our internal
humours become less concocted and therefore need to be drawn off. For if they are
allowed to remain, they putrefy owing to the season and cause disease; for anything
that putrefies does so owing to heat that is not its own, whereas its own natural heat
causes concoction. Consequently in the summer the external heat prevails, and so
everything within the body tends to putrefy; but in the winter the natural heat
predominates, and so the winter does not cause putrefaction.

34 . Why is it that, whereas perspiration is due to internal heat or else to
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heat attacking the body from without, yet we sometimes shiver while we perspire?
Is it because, when owing to the internal heat the perspiration is expelled from a
large area into a small space, it collects’ on the surface of the body and entirely
blocks up the channels through which the heat circulates, and so shivering ensues?
Another reason is that the flesh becomes saturated and the heat escapes. On the
other hand the external heat attacking the flesh at first rarefies it, and then the
internal natural heat as it is given off causes the shivering.

35 . Why are hot sweats considered to be better than cold? Is it because all
perspiration is the rejection of some excretion, and it is natural that a small
excretion should become heated, whereas a more abundant excretion is less likely to
do so, and so a cold sweat would be an indication of a copious excretion;
consequently the disease, the presence of which it indicates, is likely to last longer?

36 . Whyis it that, although perspiration is caused by heat, we perspire less
in front of a large fire? Is it because, when the body is subjected to considerable
heat, the humours are dissolved into vapour; or else we do not feel the moisture,
because it makes its way out and quickly dries on the surface?

37 . Why is it that, though the sun heats us more if we wear no clothing, yet
we perspire® more freely when we are clothed? To this we shall give the same answer
as to the last problem.

38 . Why is it that, though brisk movements are generally regarded as more
heating than slow movements, walking up a steep hill, which is a slower movement,
induces more perspiration and obstructs the breathing, as though it were more
heating than walking down hill? Is it because it is natural for heavy things to be
carried downwards and unnatural for them to be carried upwards? Consequently
the nature of the heat which carries us along does not undergo any strain when we
are going down hill, but has to bear a continual burden when we are walking up hill;
and so it grows exceedingly hot by movement of this kind and causes more profuse
perspiration and obstructs the breath. The bending, too, of the body involved in
walking up hill contributes to prevent the free passage of the breath by obstructing
it.

39 . Why is it that, although more perspiration is induced by additional
clothing, it is not those who wear most clothing that perspire most? To this question
we shall give the same answer as we gave above.

40 . Why is it that, although our bodies are drier in the summer than in the
winter, we are more disposed to perspire in the summer? Is it because, our bodies
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being in a condition of rarity in the summer, not much natural heat is contained in
them? This, therefore, dissolves the humours into vapour. In the winter on the
contrary, our bodies being externally in a dense condition, the considerable amount
of natural heat enclosed within does not dissolve the humours into vapour.
Moreover, in the summer we swallow liquid in large quantities, but in small
quantities in the winter.

41 . Why is it that in healthy persons spontaneous perspiration is not
considered to be as good as that produced by exertion? Is it because exertion
continually drains off the superfluous moisture and makes the flesh drier, so that
the hollows of the pores are healthy and there is no obstruction to the straining off of
the heat? On the other hand the so-called spontaneous perspiration (which really
occurs of necessity when the natural pores are disturbed by excessive moisture, and
the heat is not completely retained, but can still resist and expel the moisture) is
rightly regarded as a sign of disease. For then, owing to the presence of a more than
proportionate amount of moisture, a natural process of cooling takes place, and the
flesh becoming saturated assumes a most unhealthy condition.

42 . Why s it that in the winter perspiration is given off less freely and we do
not feel the same desire to induce it, although our bodies are moister in the winter?
Do we perspire less, because in winter our humours are congealed and solidified to a
considerable extent, and are consequently less easily dissolved? The reason why we
do not think it necessary to induce perspiration in the winter is because the
condition in which we are is a healthy one, and any one who induces perspiration
dissolves and upsets that condition; moreover, by creating in the body a condition of
greater rarity than it ought to have, he expels and reduces the natural heat, so that it
cannot so effectively resist the surrounding cold; also external moisture will more
easily burst its way into the body when the pores are rarefied by process of
perspiration.

BOOK III

PROBLEMS CONNECTED WITH THE DRINKING
OF WINE AND DRUNKENNESS

1 . Why s it that, though wine is hot, the drunken are unable to endure cold
and are very readily attacked by pleurisy and similar diseases? Is it because a large
quantity of moisture, if it be cooled, forms a mass of cold and so overpowers the
natural heat? For this is similar to what happens when, if a garment is soaked in
cold water, the flesh beneath it also becomes cold.

2 . Why is it that it is not those who are very drunk that are most
troublesome in their cups, but those who are only half blotto? Is it because they
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have neither drunk so little that they still resemble the sober nor so much that they
are in the incapacitated state of those who have drunk deep? Further, those who are
sober have more power of judgement, while those who are very drunk make no
attempt to exercise their judgement; but those who are only half blotto can still
exercise their judgement because they are not very drunk, but they exercise it badly
because they are not sober, and they are ready to despise some of their neighbours
and imagine that they are being slighted by others.

3 . Whyisit that those who drink slightly diluted wine have worse hangovers
than those who drink wine absolutely unmixed? Is it because owing to its lightness
diluted wine penetrates better into more numerous and narrower parts of the body
than unmixed wine, and so is less easy to get rid of? Or is it because those who drink
unmixed wine drink a less quantity, because it is impossible to drink more, and
vomit more readily? Furthermore unmixed wine, being hotter, causes concoction in
other things and in itself; whereas watery wine has the opposite effect.

4 . Why is the semen of drunkards generally infertile? Is it because the
composition of their body has become full of moisture, and the semen is fertile not
when it is liquid but when it has body and consistency?

5 . Why do drunkards tremble, and more so the more they drink unmixed
wine? Now wine is heating; but trembling is chiefly due to cold, and so those who
are chilled tremble very much. Yet many people before now, who have taken
unmixed wine as their only form of nourishment, have been seized with such violent
trembling as to throw off those who were trying to hold them down; and when they
wash in hot water, they have no perception of it. Is it because trembling is due to
cooling, and cooling takes place either when the heat is driven within by external
cold, as happens in winter, or when the natural heat is extinguished either by its
opposite or by lapse of time, as in old age, or by the excess of extraneous heat which
is caused in that which is exposed to the sun or to a blazing fire? This occurs also in
those who take unmixed wine. The wine, being hot, when on mingling with the
proper heat of the body it exceeds it in power,' quenches the bodily heat; and the
heat being thus extinguished and the body cooled, trembling ensues. But there is
also another process of cooling differing from all those described above; namely,
when the matter whereby the heat in anything is fed is removed, and, as a result,
the heat dies down. This can be illustrated in the inanimate world from the lamp; for
when the oil is expended, the light goes out; and in living beings old age and long,
wasting diseases have a similar effect. For when that which feeds the heat is
removed or diminished, the result is that the heat fails;? for heat is fed by moisture,
not, however, by any kind of moisture but by that which is smooth and fat.’ In those,
therefore, who are suffering from the diseases mentioned above and in those who
are growing old, when moisture of this kind becomes corrupted and changed
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(becoming harsh and dry instead of smooth and oily), as a result the heat fails. A
proof of the above is afforded by the treatment applied to those who are wasting to
death; for, whenever they have any nourishing liquid administered to them, the
result is that their vitality* is revived, which implies that their bodily dissolution is
due to the lack of such a substance. The same cause seems to operate in those who
drink unmixed wine. For the wine, being warm, co-operating with the heat already
naturally present in the body, tends to use up the supply already present in the body
for the natural heat; consequently some drunkards become dropsical, others
rheumatic, while in others the stomach is affected. For the other humours in them
are harsh, and what they imbibe, being soft, does not acquire consistency owing to
the weakness of the natural heat. Their heat is weak because the matter in which it
is still contained is itself weak; like a fire fed by reeds, which, because its material is
weak, is weaker than a wood-fire.

6 . Why is it that, though wine is hot, the drunken are unable to endure cold
and are very readily attacked by pleurisy and similar diseases? Is it because a large
quantity of moisture, if it be cooled, forms a mass of cold, and so overpowers the
natural heat? Now the moister anything is the hotter it is by nature, as is shown by
the fact that external agencies cause heat but do not cause liquefaction; but where
there is less heat, it is clear that either the heat or the moisture is failing too quickly,
and so, cold humours only being left, it is natural that the drunken should be colder
and show the proper symptoms of chill.

7 . Why is it that children, who have a hot temperament, are not fond of
wine, although the Scythians and all who are courageous are fond of wine because
they have a hot temperament? Is it because the latter, though they are hot, are also
dry (for this is the natural condition of a man), whereas children are hot and moist?
Now fondness for drink is due to a desire for moisture; and so their moist condition
prevents children from being thirsty, for desire is a lack of something.

8 . Why is it that men are more sensitive to salty and bad water when they
are drunk than when they are sober? Is it because that which is like and similarly
constituted is unaffected by its like, but opposites are very sensitive to opposites? A
drunken man then has sweet liquids in him (for such seems to be the nature of
wine), and so is more sensitive to bad liquids; but the sober man has harsh and salty
liquids in him, and so, when his food becomes concocted, the excretory humours
come to the surface and these are unaffected by their like and cause the man in
whose body they are to be similarly unaffected.

O . Why is it that to those who are very drunk everything seems to revolve in
a circle, and as soon as the wine takes hold of them they cannot see objects at a
distance, and so this is used by some as a test of drunkenness? Is it because the
vision is continually disturbed by the heat of the wine? It makes no difference then
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whether it is the vision that is disturbed or the object seen; for the result is the same
in producing the above-mentioned phenomenon. And since the vision of drunken
persons is often mistaken about objects near at hand, it is only natural that it should
be even more so in looking at distant objects. So the latter are not visible to them at
all, while objects near at hand are not seen in their proper places, but appear to
revolve in a circle and not to be near or far,because the circular motion makes it less
possible for the sight to be directed towards distant objects; for it is difficult to do
two contrary things at the same time. Now distant vision is movement in a straight
line,’ but circular vision is restricted to the area implied by its name. For the
above-mentioned reasons then the vision does not travel to a distance. Secondly, if it
could travel to both near and distant objects, it would not see them, for that which
was seen in the same place would fail at the next moment, and, if it did so,® the eye
could not see it. The circular movement is due to the present constitution of his
sight; for it is a cone, the base of which is a circle, and, moving in this circle, the
sight always sees the same thing,” because it never fails, but it is deceived as to its
position, because it never directs the same glance upon it; for just the same thing
would happen whether the object moved in relation to the eye or the eye in relation
to the object.

10 - Why is it that to those who are drunk one thing at which they are
looking sometimes appears to be many? Is it because, as has already been
remarked, the vision is disturbed, with the result that the same glance does not rest
on the same object for any length of time? Now that which is seen differently at the
same time appears to exist later in time; for that which is seen is seen by contact
with the vision, and it is impossible for several objects to be in contact with the same
thing at the same time. But because the intervening time, during which the vision
comes into contact with and passes away from the object seen, is imperceptible, the
moment during which it has been in contact and passed away seems to be one; and
so when several glances come into contact with the same object at the same time,
the objects seen appear to be several, because it is impossible for the glances to be in
contact with the same® thing at the same time.’

11 - Why is it that those who are drunk are incapable of having sexual
intercourse? Is it because to do so a certain part of the body must be in a state of
greater heat than the rest, and this is impossible in the drunken owing to the large
quantity of heat present in the whole body; for the heat set up by the movement is
extinguished by the greater surrounding heat, because they have in them a
considerable quantity of unconcocted moisture? Furthermore the semen is derived
from food and all food is concocted, and those who are satiated with food are more
inclined for sexual intercourse. This is why some people say that with a view to the
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sexual act one ought to take a plenteous midday meal but a light supper, so that
there may be less unconcocted than concocted matter in the body.

12 . Why is it that sweet wine and unmixed wine and mead if drunk from
time to time during a drinking bout make men sober? And why do those who drink
from large vessels become less drunk? Is the reason in all cases the same, namely
the repression of heat on the surface of the body? For drunkenness takes place when
the heat is in the region of the head.

13 . Whyis it that, though that which is sweet tends to rise to the surface, if
any one who is already drunk takes a sweet draught the wine which he has drunk
before is concocted and causes less discomfort? Is it because that which is sweet is
both soothing and adhesive (which is the reason why it blocks up the pores), while
that which is bitter has a roughening effect? The latter makes it easy for the heat to
rise, but the sweet draught keeps it in by blocking up the pores; and it has already
been remarked that drunkenness is due to the upper parts of the body becoming
heated. Furthermore sweet wine is odourless, but bitter wine is not, and any odour
oppresses the head.

14 . Why is it that wine which is mixed but tends towards the unmixed
causes a worse headache the next morning than entirely unmixed wine? Is it
because unmixed wine is composed of heavy particles and so does not find its way
into the pores of the head, which are narrow, but only its power, namely its odour
and heat, reaches the head? Diluted wine on the other hand, being mixed with
water, which is light, itself penetrates to the head and having body, as well as much
of the power of unmixed wine, is much less easily concocted; for moist things are
most difficult of all to concoct, and actual substances are more difficult of
concoction than their powers.

15 . Why is it that those who do not take physical exercise are better able to
drink themselves into a condition of drunkenness, and throw it off more easily, than
those who take such exercise? Is it because those who have excretions and moisture
in their bodies are more inclined to pass urine? This enables them to drink and
afterwards to be relieved of the effects, because much vinous moisture does not
remain in them. Those who take no exercise are moist and full of excretions; but
those who do take exercise are dry, and so the vinous moisture penetrates into their
body, and its impetus immediately checks the flow of urine, and the moisture
remaining afterwards behind forms a weight in the body.

16 - Why has wine the effect both of stupefying and of driving to frenzy
those who drink it? For these are contrary states, the frenzied being in a state of
excessive movement and the stupefied in a condition of too little movement. Is it
true, as Chaeremon says, that

Wine mingles with the temper of the drinker?
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It therefore has the opposite effect not on the same but upon the unlike, just as fire
dries up some things but liquefies others, but does not have both these effects on
the same things—for instance it melts ice, but hardens salt. So wine, being in its
nature moist, excites the slow and makes them quicker, while it ener-
vates the quick. Therefore some of those who are naturally of a melancholic
temperament become entirely enervated as the result of a drunken debauch. For
just as a bath makes supple those who have a well-knit and hard frame, while it
relaxes those who are supple and moist, so wine has this effect, acting
as an internal bath.

17 . Why is it that cabbage stops hangovers? Is it because its juice is sweet
and has a cleansing effect (and so doctors use it to purge the bowels), while in itself
it is cold? This is shown by the fact that doctors use it in cases of acute diarrhoea,
boiling it thoroughly and draining off the juice'® and letting it cool. In those with
hangovers the effect of the juice of cabbage is to draw off the internal humours,
which are vinous and unconcocted, into the stomach, while the cabbage itself
remains in the upper part of the stomach and cools the body. As the body cools, the
light humours are carried into the bladder. Thus since the humours throughout the
body are expelled by these two methods and it becomes cool, hangovers naturally
vanish; for wine is moist and hot. A further result of the humours being drawn
downwards and expelled is that breath is thereby carried down into the body, and it
is only from there that breath can be carried from the wine into the head and cause
stupor and hangovers. But if the breath is carried downwards and the body cooled in
the manner mentioned above, the pain of the hangover is relieved. For the hangover
is due to a seething and to inflammation as it dies down; but it is more painful than
drunkenness, because the latter drives men out of their senses, but the hangover
causes them pain when they are in full possession of their wits. Just as those who are
in a fever are delirious rather than in pain, but feel pain when they are relieved of
the fever and recover their senses; for just the same thing happens with hangovers
and drunkenness.

18 . Whyis it that watery wine is more apt to cause vomiting than water and
than unmixed wine? Is it because anything that tends to rise to the surface and is
unpleasant to the taste is most likely to cause vomiting? Now wine has the effect of
repression; while water is light and not unpleasant, and, therefore, being light'" it
quickly penetrates downwards, but, not being unpleasant, it does not cause
heartburn. Now excessively diluted wine is not light enough to percolate through
quickly, and because it has a little wine in it, it is unpleasant; for it disturbs the sense
of taste by setting up two kinds of movement, one produced by the wine and the
other by the water, both of which make themselves felt. But the proper mixing of
wine does away with the tagte of water and gives the wine a soft taste, which makes
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it pleasant to drink. But watery wine, being unpleasant to the taste, has a tendency
to rise, and anything which does this is apt to cause vomiting.

19 . Why is it that men are more sensitive to salty and bad water when they
are drunk than when they are sober? Is it because anything which has an unpleasant
taste is more perceptible to those who feel no desire, but is not noticed by those who
feel desire? A man therefore who is in a state of lacking something'? resembles one
who feels a desire, and the sober man is in this condition; whereas the drunken man
is satiated.

20 - Why is it that to those who are very drunk everything seems to revolve
in a circle, and as soon as the wine takes hold of them they cannot count objects at a
distance, and so this is used by some as a test of drunkenness? Is it because the
vision is continually disturbed by the heat of the wine? The same thing then
happens to those who are drunk as when an object appears double if one puts it close
to the eye. For it makes no difference if you move the eye instead of'’ putting the
object close to it, and whether the movement is within the eye or outside it; for the
effect on the vision is the same in both cases. The result will be that the object seen
appears not to be at rest, and more so if it is at a distance (for it has less hold upon
the vision when the latter is extended to a distance); and this near movement causes
a still greater variation at the farthest point to which the eye reaches; and if the
vision is moved violently and regularly up and down, it has still less hold upon the
distant object. Now anything which is extended to a distance moves in a circle,
arrows, for example, and objects suspended; and so the same thing happens to the
vision owing to its weakness, as though it were actually projected to a distance. It
makes no difference whether it is the vision which moves or the object seen; for the
effect on the appearance of the object is the same.

21 . Why is it that, when a quantity of wine is drunk at once, the stomach
becomes drier, whereas it ought to be rendered moister by the additional liquid? Is
it because the stomach has no action upon a large amount of liquid swallowed at
once, but it goes unaltered to its proper place (and the proper place for unconcocted
liquid is the bladder), whereas the stomach acts upon a small quantity and concocts
it, so that it remains in the stomach and makes it moist?

22 . Why is it that those who drink wine properly diluted suffer more from
hangovers than those who drink unmixed wine? Is it because diluted wine, being
light, finds its way into more parts of the body (just as it penetrates into clothing),
and is more difficult to expel (water by itself being of a thinner consistency but
easier to expel)? Or is it because the amount of unmixed wine which is drunk is less
because of the impossibility of drinking a large quantity, and there is more liability
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to vomiting? Moreover unmixed wine concocts everything else as well as itself. This
is the same problem.

23 . Why s it that death ensues from the drinking of unmixed wine in large
quantities by one who is already in a lean condition? On the other hand, those who
are addicted to drinking, if they are not in a lean condition, often become dry from
drinking a large quantity at a time; for both wine and life seem to be of the nature of
hot things, whereas death is a process of cooling. Is it because death by drinking
resembles death by hemlock, the natural heat being gradually extinguished? But
the process is different in the two cases; for hemlock by its coldness congeals the
moisture and heat, whereas wine by its own heat parches up the natural heat. So
just as a small fire is extinguished by a large blaze and by the heat of the sun, so too
the heat in the body is extinguished by that in the wine, if the latter surpasses it in
strength.

24 . Why are the drunken more easily moved to tears? Is it because they
become hot and moist, and so they have no command over themselves and are
affected by trifling causes?

25% . Why do those who drink from large vessels become less drunk? Is the
reason in all cases the same, namely the repression of heat; that is to say, on the
surface of the body? For drunkenness takes place in the region of the head.

25° . Why do those who are drunk not go to sleep? Is it because to induce
sleep warm moisture must be present, for it is easily concocted? But if no moisture is
present, or'* only a little, or moisture which is difficult of concoction, sleep does not
come on. Therefore men become sleepiest when they are fatigued and after meat
and drink, owing to the heat. But sleeplessness afflicts the melancholic and those
who are in a high fever,'® the former because the moisture in them is cooled, the
latter because there is little or no moisture in them; these facts must clearly be
looked to as the causes of sleeplessness in these two'® cases.

26 - Why do drunkards tremble, and the more so the more they drink
unmixed wine? Now wine is heating, and trembling is chiefly due to cold; and so it is
principally those who are chilled that tremble. Yet many people before now who
have taken unmixed wine as their only form of nourishment, have been seized with
such violent trembling as to throw off those who were trying to hold them down, and
when they wash with hot water they have no perception of it. Others who live in this
way, but also undergo massage and take meat as part of their diet, have been
stricken with apoplectic seizures; these are less subject to trembling, because they
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are unable to move, but they suffer from violent pain and an inability to rest.
Trembling is due to cooling; for, as has been remarked, it is those who are chilled
who suffer from it and the very old, the cause being in the former their cold
condition, in the latter their age. Wine, on the other hand, is very heating; so that it
ought to have the opposite effect. Is there any reason why the same effect should not
be produced by contraries working in a different manner? For example, burning is
caused both by frost and by heat, when the frost collects the heat in one place. Thus
there is a sense in which the same condition is produced both by contrary causes and
by the same cause. Now trembling is due to lack of heat,—not, however, of any kind
of heat, but of natural heat. Heat perishes either by dying down or by being
extinguished,; it is extinguished by its contraries, cold and moisture, and it dies down
either through lack of material, as lamps do when they have no more fuel or oil, or
under the influence of external heat, as the fire goes out in the sunlight and lamps
when they are exposed to the fire. Those then who are chilled tremble because the
heat in them is extinguished by the cold. This is why the pouring of hot water over a
person makes his hair bristle; for the cold being enclosed within and being
compressed causes the hair to stand on end. The coldness of one who is beginning to
suffer from fever is due to a like cause. In old age the heat dies down because the
material which feeds it fails; for moisture is the food of heat, and old age is dry. Now
it is because their own heat dies down that drunkards tremble and any others in
whom this effect is produced by wine; but they do not do so in the same way as those
who tremble from old age, but there is, as we saw, a third way in which the heat is
destroyed. For when too much wine is taken, the heat being considerable in the body
extinguishes or weakens our own heat, in which our strength consists; for trembling
arises when the motive power loses control over that which it moves, just as the
extremity of a long and large piece of wood trembles if one has not a good hold"’
upon it, and this happens because either that which is being held is too large or that
which is moving it is too weak. So, when the heat is extinguished (for heat appears
to be the cause of motion in animals), the natural control of the body is lost. That
this condition is induced in drunkards and the aged by a process of cooling is proved
by the fact that the trembling is unaccompanied by chill.

27 . Why s it that one who is tipsy is more troublesome in his cups than one
who is more drunk and than the sober man? Is it because the sober man exercises
his judgment properly, whereas one who is quite drunk, because his senses are
blocked up, being unable to resist the heaviness which oppresses him, cannot
exercise his judgement at all, and, this being so, is not troublesome in his cups? But
he who is tipsy uses his judgement, but, owing to the wine which he has drunk, he
uses it amiss, and so is troublesome in his cups. He is like Satyrus of Clazomenae,
who was given to abuse, and so when he was defendant in a lawsuit, in order that he
might speak to the point and not abuse his adversary, they stopped up his ears, so
that he might not hear anything and become abusive; but as his adversary was
finishing his speech, they uncovered his ears, and he, hearing a few words at the end
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of the speech, could not restrain himself and began to revile him, because he could
use his senses but could not use his judgement aright.

28 . Why s it that men do not become drunkards by being addicted to sweet
wine, which is pleasanter to the taste? Is it because sweet wine possesses a flavour
other than that of wine? He then who is addicted to sweet wine will be a lover of
what is sweet rather than of wine.

29 . Why is it that drunkards take a particular delight in the warmth of the
sun? Is it because they need concoction? Another reason is the fact that they are
cooled by the wine; which is also a reason why apoplectic seizures and torpidity very
readily occur after drinking.

30 - Why is it that drunkards when looking at a single object sometimes see
several objects? Is it because the sources of vision (like the whole head) are
disturbed internally by the wine, and, this being so, the vision of the two eyes cannot
meet at the same point, but as it were moves to different parts of the object seen;
consequently the object appears to be two? The same thing happens if one presses
one eye from below; for this disturbs the source of its vision, so that it no longer falls
upon the same point as the other eye. This then is an external disturbance, while
that caused by wine is internal; but there is no real difference, the effect being the
same whatever the cause of the disturbance.

31 . Why is it that the tongue of those who are drunk stumbles? Is it
because, just as the whole body staggers in drunkenness, so also the tongue staggers
and stumbles and cannot articulate clearly? Or is it because the flesh of the tongue
is spongy? It therefore becomes saturated and swells up, and when this happens it is
more difficult to move, owing to the thickness caused by its increased bulk, and it
cannot articulate distinctly. Or is it because, just as we cannot speak under water
through lack of air, so we cannot speak when we take liquid into the mouth? Soin a
state of drunkenness we cannot articulate because the tongue is surrounded by a
large quantity of moisture; for a stumbling speech is due to inability to articulate.
Or is it because in drunkenness the soul is affected and stumbles? If the soul is in
this condition, it is only natural that the tongue should suffer likewise; for the soul is
the source of speech. This is why, apart from drunkenness, if the soul is affected, the
tongue is affected also, as for example in those who are frightened.

32 . Whyis it that drunkards and those who have to do with the sea delight
in the sun? Is it because drunkards require concoction and at the same time certain
parts of their bodies have become cooled? This is why apoplectic seizures and torpor
follow after drinking. Those who have to do with the sea like the sun because they
live always amid moisture.

33 . Why is it that those who are drunk are incapable of having sexual
intercourse? Is it because to do so a certain part of the body ought to be in a state of

875°1

15

20

25

30

35



8761

20

25

30

35

1350 PROBLEMS

greater heat than the rest, and this is impossible in the drunken owing to the large
quantity of heat in them; the heat therefore caused by the movement is
extinguished, being heated by the surrounding heat? Or is it because for sexual
intercourse the lower parts of the body must be heated, whereas wine naturally rises
upwards and so creates heat in the upper parts and withdraws it from the lower
parts? Also people are least inclined for sexual intercourse after food and are
recommended to take a heavy midday meal and a light supper with a view to it, for
the heat and moisture move upwards when the food is unconcocted and downwards
when it is concocted; and the semen is formed from concocted food. Those who are
fatigued emit semen during sleep, because fatigue is a moist and hot condition; if
therefore the excretion takes place in this part of the body, the result is that semen is
emitted during sleep. This also occurs for the same reason in certain forms of illness,
and likewise in those who are frightened and in the dying.

34 . Why isit that the young wet their beds more, when they are drunk, than
the old? Is it because they are hot and moist, and so the excretion which collects is
abundant, because the body does not expend the moisture, and so it overflows; but
as they become older, the body owing to its dryness absorbs the excess of moisture?
Or is it because the young are more inclined to sleep than the old? Consequently,
without their being aware of it, the flow of urine finds its way out while they are
asleep, before they can wake up, whereas the old are aware of it, just as they are
more alive to any external movement than the young. This is confirmed by the fact
that the young themselves wet their beds most when they are most sound asleep.

35 . Why is it that oil is beneficial against drunkenness and sipping it
enables one to continue drinking? Is it because it promotes the flow of urine and so
prepares a way for the liquor?

BOOK IV

PROBLEMS CONNECTED WITH
SEXUAL INTERCOURSE

1 . Why is it that one who is having sexual intercourse, and also a dying
person, casts his eyes upwards, while a sleeper casts them downwards? It is because
the heat going out in an upward direction makes the eyes turn in the direction in
which it is itself travelling, whereas during sleep the heat collects in the lower part
of the body and so inclines the eyes downwards? The eyes close because there is no
moisture left in them.

2 . Why do the eyes and buttocks of those who indulge too frequently in
sexual intercourse sink very noticeably, though the latter are near and the former
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far from the sexual organs? Is it because these parts co-operate very noticeably in
the effort made in the act of coition, contracting at the time of the emission of the
semen? It is from these parts then in particular that any easily liquefied nourish-
ment which is present there is squeezed out by the pressure. Or is it because these
parts become overheated and waste away most, and sexual intercourse operates
through heat, and those parts are most heated which are moved in the act of
coition? Now the eyes and the parts about the buttocks noticeably co-operate in the
sexual act; for it is impossible to emit the semen without drawing the buttocks
together and closing the eyes, for the buttocks by their contraction press out the
semen (just as the liquid can be expelled from the bladder by the pressure of the
hand), while the bringing together of the eyelids presses out the moisture in the
brain. That the eyes and the region near them have considerable influence in
procreation is shown by the fact that childless and fruitful women alike try the
experiment of anointing them, thinking that strength must pass by this way into the
semen. These two parts, the fundament and the eyes, are always in all persons full of
fatness; and, because they co-operate in the act of coition, they share in the heat
which it engenders and are made lean thereby, and much of their substance is
excreted into the semen. For unless a part of the body is fat, the heat will not melt it
properly, nor will it do so if the part is fat but does not co-operate in the sexual act,
as is the case with the stomach. (The kidneys, however, have more sensation in
sexual intercourse than other parts of the body because of their nearness to the
organs employed.) Moreover, the mere passage of the semen through these parts,
which is quite perceptible by these parts, is sufficient to make them lean; for its
proximity takes away something without adding anything to them.

3 . Why is it that both those who indulge in sexual excess and eunuchs, who
never do so, alike lose their sharpness of vision? Is it because in the former owing to
their desire, and in the latter owing to their mutilation, the upper parts of the body
become drier than they ought to be, and this is most noticeable in those organs
which have delicate work to do, such as the eye? So when the moisture is drawn
away downwards, the upper parts become dry. It is quite obvious that sexual
intercourse has this effect. In eunuchs the legs swell and the bowels are easily
relaxed, which shows that the moisture has moved downwards.

4 . Why is it that man alone grows hair when he begins to be capable of
sexual intercourse, whereas this does not happen in the other animals which have
hair? Is it because on coming to maturity the characteristics of animals change to
their opposites? For the voice becomes deep instead of shrill, and they become hairy
instead of bare; it is clear therefore that animals which are hirsute from birth ought
to become bare and not continue to be hirsute when they begin to secrete semen. But
this is not so, because animals which emit semen become drier and rarer, conditions
which are favourable to the growth of hair. This is shown by the fact that hair does
not grow on scars, for scars are of a close texture and not rare; nor does hair grow
upon women and children, both of whom are moist and not dry.
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S . Why is it that having the feet bare is prejudicial to sexual intercourse? Is
it because the body, when it is about to have sexual intercourse, ought to be warm
and moist internally? This condition is attained during sleep rather than when one
is awake; and so emission of semen takes place readily and without effort during
sleep, but requires exertion in those who are awake. When the body is moist and
warm, the feet are even more so; as is shown by the fact that the feet of those who
are asleep are warm, being in this condition simultaneously with the interior of the
body. But bareness of the feet has the opposite effect of causing dryness and cold. So
since it is either difficult or impossible to have sexual intercourse when the feet are
not warm, bareness of the feet must necessarily be prejudicial to the performance of
the sexual act.

6 . Why is it that man is more languid after sexual intercourse than any
other animal? Is it because in proportion to his bulk he emits more semen than any
other animal? But why does he do so? Is it because man digests his food with less
effort and is naturally moister and hotter than all the other animals? His moistness
then creates an abundance of semen, while his heat creates a natural condition
favourable to it; for the semen must be moist and hot as long as it is kept in the
body.

7 - Why is it that, whereas sexual intercourse takes place by means of heat,
and fear and death have a cooling effect, yet semen is sometimes emitted by those
who are frightened and by the dying? Is it because, though some parts are cooled,
others become somewhat warmed, since they already have their own heat and
receive additional heat from the parts which are cooling? So that, though such
persons are growing cold, the emission of semen is due not to cooling but to the
simultaneous heating. Observation proves this to be so in those who are frightened;
for the blood leaves the upper parts of the body, and the lower parts become moist,
and the bowels and bladder are relaxed. Thus under the influence of fright the heat
makes its way downwards, and at death it travels upwards from below, and, because
it creates a state of moisture by its warmth, it causes the emission of semen.

8 . Why s it that one ought not to have sexual intercourse or vomit or sneeze
or emit a deep breath, unless one is aroused? Is it because if we are not aroused, we
are in the condition of plants torn up from the earth with which something which
does not belong to them is torn up also, or of which some part is torn off and left in
the ground? Now anything which ought to be removed, but of which a part is
detached and remains behind, will cause trouble for a long while. And if one
disturbs something external to oneself, this will cause trouble, because it is not in its
proper place; and this is what will happen if we do any of the above-mentioned
things when we are not aroused.

9 . Why is it that one can have sexual intercourse more readily when
fasting? Is it because the ducts of the body are emptier in those who are fasting and
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full in those who are full? In the latter case they prevent the moisture from passing
through into the semen. This is seen to be the case with the bladder; for when it is
full it is impossible to have sexual intercourse readily.

10 - Why is it that the young, when they first begin to have sexual
intercourse, feel loathing after the act for those with whom they have had
intercourse? Is it due to the fact that the change caused in them is great? For they
are only conscious of the ensuing feeling of discomfort, and so avoid those with
whom they have had intercourse as being the cause of this feeling.

11 . Whyis it that those who are continually on horseback are more inclined
for sexual intercourse? Is it because owing to the heat and movement they are in the
same condition as during sexual intercourse? So as growth takes place with
increasing age in the region of the genital organs, these parts become enlarged.
Since then they are always in this state of movement, their bodies become
open-pored and in a condition which disposes them for sexual intercourse.

12 . Why is it that when sexual powers begin to be present the flesh has an
unpleasant odour which is not present in men or women before puberty? Is it
because unconcocted matter always has a worse taste—being more acid or salty or
bitter—and a more unpleasant odour, while concocted matter has a pleasant, or less
unpleasant, taste and a more agreeable, or less disagreeable, odour? This is clear
from an observation of the whole vegetable and animal world. If the properly
concocted matter is removed, that which is left is unconcocted,—for instance in
ashes, the sweet portion having been consumed, the dust which remains is bitter,
and similarly perspiration is salty. Now the natural heat concocts the semen, which
though small in amount is very strong, being a large quantity in a concentrated
form. When, therefore, it leaves the body, the latter usually becomes languid and
cold; and so the juices in it are subject to less concoction, since the pores are opened
owing to the excretion of the semen. Consequently the perspiration of adults is
saltier and has a more unpleasant odour than that of children, because it is
unconcocted; and if their natural condition is such that the residue of their
perspiration has an unpleasant odour, it is still more evident in such persons, and
particularly in those parts, such as the armpit, in which it is especially evident in
other people also.

13 . Whyis it that we regard the creature which is born from our own semen
as our offspring, while that which is produced from any other part of us or from any
other excretion is not looked upon as our own? For many things are produced by
putrefaction, even from semen. Why then is that which resembles us claimed as our
own, while that which is alien to us is not so considered? For either all or none ought
to belong to us. Is the reason that, in the first place, what is produced from the
semen is born from what is our own, but that which is produced otherwise originates
from something which is not ours, namely, from what is purged or excreted from
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us? In a word, nothing in a creature procreates another creature except the semen;
and that which is harmful and evil, and also that which is alien, is not claimed by
anything as its own; for it is not the same thing to be part of a thing and to be alien to
it and other than it and evil. Now our excretions and putrefactions are not our own
but are other than us and alien to our nature. For all things that grow in the body
must not be considered as belonging to the body, for even boils grow on it and these
are removed and got rid of. In a word, all things that are contrary to nature are alien
to the body, and many of the things that grow there are contrary to nature. If
therefore the semen is the only thing in us from which a creature can be born, we
should be right in regarding as our own offspring that only which is produced from
the semen. Moreover anything else which is produced from the semen, as for
instance, when it putrefies, a worm, or the so-called monstrosities, when there is
corruption in the womb, are not to be reckoned as offspring. In a word, anything
which is produced from corruption is no longer produced from that which is our own
but from that which is alien to us, like that which is generated from excretions such
as ordure. That all such things are produced from corruption is proved by the fact
that what is generated from uncorrupted semen is of such a nature as to resemble
that from which the semen came, a horse being born from a horse and a man from a
man. And we do not value the semen in itself or everything that is being completed
in the process of coming into being (for it is sometimes moisture and a mere mass
and flesh which is coming into being),' because it has not yet its true nature but only
so much of its nature as is implied in the fact that it is so disposed as to produce
something resembling ourselves; and nothing even of this kind can be produced
from corrupted semen. For these reasons we do not regard as our offspring that
which is produced either from anything else in us except the semen, or from the
semen when it is corrupted or fails to achieve perfection.

14 . Why are people less able to have sexual intercourse in the water? Is it
because in water none of those things liquefy which liquefy with heat—Ilead, for
example, or wax? Now the semen obviously liquefies with heat, for it does not
liquefy until it is warmed by the friction. Fishes, however, have sexual intercourse
without friction.

15 . Why is it that sexual intercourse is the most pleasant of all things to
animals, and is it so of necessity or with some purpose in view? Is it pleasant because
the semen comes either from the whole body, as some declare, or not from the whole
body but only from the area over which all the ducts of the veins extend? The
pleasure then of the friction being similar in both cases, the sensation extends as it
were over the whole body. Now the friction is pleasant, since it involves the emission
of vaporous moisture enclosed unnaturally in the body; but the act of generation is
an emission of similar matter for its natural purpose. It is pleasant both of necessity
and for the sake of something,—of necessity, because the way to a natural result is
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pleasant, if it is realized by the senses; and for the sake of something, namely, the
procreation of animal life. For it is the pleasure more than anything else which
incites animals to sexual intercourse.

16 - Why is it that sexual excess is beneficial in some diseases caused by
phlegm? Is it because it involves the emission of an excretion, and so a considerable
amount of excreted matter is rejected with it, and phlegm is an excretion?

17 . Why does sexual intercourse cool and dry the stomach? Does it cool it
because the heat is expelled in coition? Coition causes dryness, because, as the heat
goes out, the moisture is vaporized and finds its way out as the body cools, while at
the same time the heat caused by the act of copulation has a drying effect.

18 . Why are those whose eyelashes fall off accounted lustful? Is it for the
same reason as that for which the bald also are so accounted? For the eyelashes and
the hair of the head really belong together. The reason is that all the congenital hair
which does not increase as a man gets older, falls off owing to lustfulness. For the
hair of the head and the eyebrows and eyelashes are congenital hair; and of these
the eyebrows alone sometimes grow thicker with advancing years (the reason for
this has been stated elsewhere), while the hair of the head and the eyelashes both
fail from the same cause, viz., that lustfulness cools the upper parts of the body
which are deficient in blood, and so this portion of the body does not concoct any of
the nourishment, and the hair not receiving any nourishment drops off.

19 . Why is it that those who wish to pass urine cannot have sexual
intercourse? Is it because the ducts become full? Now that which is full of moisture
cannot admit any more moisture.

20 . Why is it that varicose veins prevent both man and any other animals
which suffer from them from procreating? Is it because varicose veins are due to a
displacement of breath, and this is why they are beneficial to melancholic diseases?
Now sexual intercourse also is accompanied by an emission of breath. If therefore a
rush of breath makes its way along when sexual intercourse is taking place, it fails
to impart movement to the semen and the latter becomes cold; consequently it
enfeebles the erection of the penis.

21 . Why do those who have sexual intercourse usually become languid and
weaker? Is it because the semen is an excretion from the whole body, and so the
composition of the body, like the harmony of a building, is disturbed by the loss of
any portion of it—if, for example, all the blood or any other component part of it is
removed? So important is that which the body loses in sexual intercourse, being
indeed formed from a large amount of nourishment though itself small in quantity,
just as a cake is made from wheaten flour.
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22 . Why is it that the penis is greatly distended in those who have sexual
intercourse at a time when they desire to pass urine? Is it because, owing to the
ducts being full of moisture, the semen, passing out through a narrower space,
swells the bulk of the penis and lifts it up, for it is situated close to the ducts.

23 . What is the cause of the erection and swelling of the penis? Are there
two reasons, first, that it is raised by a weight applied behind the testicles, the latter
acting as the fulcrum, and, secondly, that the pores become full of breath? Or does
its bulk become greater from the increase of the moisture and its change of position,
or from the formation of moisture? Now very large objects are less easily moved,
because the weight is farther away from the fulcrum.

24 . Why is it that those who have sexual intercourse or are capable of it
have an evil odour and what is called a goat smell, whereas children do not? Is it
because, as has already been said, in children the breath concocts the moisture and
perspiration, whereas the perspiration of grown men remains unconcocted?

25 . Whyisit that in summer men are less capable of sexual intercourse and
women more so? As the poet says,

Men, when the artichoke blooms, are weaker and women more wanton.>

Is it because the testicles hang down lower then than in the winter, and they must be
drawn up if sexual intercourse is to take place? Or is it because hot natures collapse
in summer when the heat is excessive, but cold natures are invigorated by it? Now a
man is dry and hot, but a woman is cold and moist; consequently a man’s strength is
impaired, but a woman’s is invigorated, its deficiency being compensated by its
opposite.

26 - Why is it that some persons find pleasure in submitting to sexual
intercourse, and some take pleasure in performing the active part, and others do
not? Is it because each form of excretion has a region in which it is naturally
secreted and, when an effort is made, the breath in finding its way out causes the
excretion to swell and expels it; for example, urine collects in the bladder, food from
which the moisture has been extracted in the bowels, tears in the eyes, mucous
matter in the nostrils, and blood in the veins? Similarly the semen collects in the
testicles and penis. In those whose ducts are not in a natural condition, owing either
to the blocking up of the ducts leading to the sexual organs (as in the case of
eunuchs or other victims of sexual disablement) or to some other cause, all such
moisture collects in the region of the fundament; for it is by this way that it passes
out of the body. That this is so is proved by the contraction of that part in sexual
intercourse and the wasting of that region of the body. If therefore through
wantonness a man has a superfluity of semen, it all collects there; and so, when
desire comes upon him, the part in which it is collected desires friction. This desire
may be due to diet or to thought. When desire is stirred from any cause, the breath
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collects and secretion of this kind flows to its natural place. If the secretion be thin
and full of air, when the breath finds its way out the desire ceases (just as the
erection in boys and older persons sometimes ceases without the discharge of any
moisture); but when the moisture dries up . . .> And if neither of these things occurs,
the desire continues till the one or the other of them takes place. But those who are
effeminate by nature are so constituted that little or no semen is secreted where it is
secreted by those who are in a natural state, but it collects in this part of the body.
The reason for this is that they are unnaturally constituted; for, though male, they
are in a condition in which this part of them is necessarily incapacitated. Now
incapacity may involve either complete destruction or else perversion; the former,
however, is impossible, for it would involve a man becoming a woman. They must
therefore become perverted and aim at something other than the discharge of
semen. The result is that they suffer from unsatisfied desires, like women; for the
moisture is scanty and has not enough force to find its way out and quickly cools.
When it finds its way to the fundament only, there is a desire to submit to sexual
intercourse; but if it settles both there and in the sexual organs, there is a desire both
for performing and submitting to the sexual act, and the desire for one or other is
greater as more semen is present in either part. This condition is sometimes the
result of habit; for men take a pleasure in whatever they are accustomed to do and
emit the semen accordingly. They therefore desire to do the acts by which pleasure
and the emission of semen are produced, and habit becomes more and more a
second nature. For this reason those who have been accustomed to submit to sexual
intercourse about the age of puberty and not before, because recollection of the past
presents itself to them during the act of copulation and with the recollection the idea
of pleasure, desire to take a passive part owing to habit, as though it were natural to
them to do so; frequent repetition, however, and habit become a second nature. All
this is more likely to occur in the case of one who is both lustful and effeminate.

27 . Why is it that those who desire to submit to sexual intercourse feel a
great shame about confessing it, which they do not feel in confessing a desire for
meat or drink or anything of that kind? Is it because the desire for most things is
necessary and its non-satisfaction is sometimes fatal to life, but sexual desires
proceed from something beyond mere necessity?

28 - Whyisit that men are more inclined for sexual intercourse in the winter
and women in the summer? Is it because men are hotter and drier in their nature,
and women moister and cooler? In men therefore during the winter the moisture
and heat are sufficient to cause the impulse (and it is moisture and heat which give
rise to the production of the semen), whereas in women the heat is less and the
moisture is congealed owing to the lack of fire. But in summer in women® the heat is
well proportioned, whereas in men it is more than sufficient; for the excess dissolves
much of their strength. For this reason also children are thinner during the summer;
for it is a case of ‘fire added to fire’.
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29 . Why is it that those who are hot by nature, when they are strong and
well nourished, if they do not have sexual intercourse are often oppressed by bile,
which makes its way down in a very bitter condition, and a salty phlegm is
engendered, and their complexion changes? Is it because some excretion always
comes away with the semen? (That is why also the semen of some men who emit a
large quantity of excretion® is said to smell of the water in which fish have been
washed.) So when they have sexual intercourse, this excretion comes away with the
semen and so causes no inconvenience; but if they abstain from copulation, the
excretion becomes bitter or salty.

30 . Why are the melancholic particularly inclined for sexual intercourse?
Is it because they are full of breath, and the semen is a discharge of breath? If so,
those whose semen is full of breath must necessarily often desire to purge
themselves of it; for thus they are relieved of it.

31 - Why are birds, and men with thick hair, lustful? Is it because they have
a large amount of moisture? Or is this not true (for the female sex is moist and not
hairy), but is the real reason that the natures both of birds and of thickhaired men
are able owing to their heat to concoct a large quantity of moisture? This is
indicated by the presence of hair and feathers. Or is it because the moisture is
plentiful and is overpowered by the heat? For if the moisture were not plentiful or
were not overpowered, hair would not grow on human beings nor feathers on birds.
Now the semen is formed most plentifully under conditions of locality and at
seasons that have these characteristics, in spring for example, which is naturally
moist and hot. Birds and lame men are lustful for the same reason, namely, that in
both, owing to the deficiencies of their legs, the nourishment is carried downwards
in small quantities only, while the rest travels into the upper region of the body and
is converted into semen.

32 . Why is it that when a man has sexual intercourse his eyes grow very
weak? Is it not clear that this happens because the moisture leaves them? This is
proved by the fact that the semen is cold; for it does not become moist unless the
heat warms it thoroughly. Nor does it require melting, for it is dispersed about the
body like blood.

BOOK V
PROBLEMS CONNECTED WITH FATIGUE
1 - Why is it that long walks are more fatiguing and short walks less
fatiguing over level ground than over uneven country? Is it because much

movement and violent movement causes fatigue, and spasmodic movement is
violent, and continuous and monotonous movement is much movement? In walking
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therefore on hilly ground, if the distance be long, the change provides a rest, and the
same movement is not continued for long, even in the case of horses, owing to the
change. On even ground, on the other hand, the similarity of position continues
uninterruptedly and gives the limbs no rest, but helps to make the movement
continuous. Now if the distance is short, no fatigue is caused on flat ground by
long-continued motion; whereas over hilly ground the violent change to an opposite
kind of movement, sometimes uphill and sometimes down, gives rise to fatigue.
Such, in our opinion, is movement over hill country, and that over level ground is the
contrary.

2 . Why is it that those who faint and those who collapse after physical
exertion are generally held to become smaller in bulk and their voices shriller? Is it
because their voices, appearing to be less, seem shriller (this can be illustrated by
the fact that those who imitate distant voices make shrill sounds), while their bulk
appears less?

3 . Why is it that only the stomach becomes thinner in those who take
physical exercise? Is it because the greatest quantity of fat is found round the
stomach?

4 . Why is it that the fat is consumed in those who exert themselves? Is it
because fat melts when heated, and the movement causes heat, whereas flesh does
not melt?

S . Why s it that the parts round the belly are fattest? Is it because they are
near to the nourishment? While then the other parts of the body receive something
from the belly, the belly itself often receives something. Or is it because the belly is
exerted less than the other parts, because it has no joints?

6 . Why is it that fatigue ceases more readily if one mixes water with the oil
with which one rubs oneself ? Is it because the oil sinks in farther when mixed with
water, whereas by itself it does not penetrate so well, because it has a tendency to
remain on the surface? If, therefore, it sinks in, the body is more softened; for oil is
naturally hot, and hot things have a drying and hardening effect, and dryness and
hardness are inexpedient in fatigue; but when applied with water the oil has a less
drying effect.

7 . Why is it that vomiting is prescribed for those who are suffering from
fatigue, although vomiting is itself fatiguing? Is it because fatigue is caused by the
crushing and pressure and weariness of the bones, and this can be caused either by
some external or by some internal agency, and in the latter case from one of two
causes, either because the flesh overreaches its own strength, or because one bodily
constituent mingles in a large quantity with the rest of the body and does not keep to
its proper place, as happens with the excretions? For any burdens which are put
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upon us externally cause more fatigue than our own members, even though they are
lighter than these in weight. This can be illustrated by the fact that those who have
eaten or drunk somewhat freely, though they have exerted themselves less than
when they were fasting, yet feel more fatigue, because the food, being unconcocted,
is not in its proper place. And since fatigue causes liquefaction, and liquefaction is
an excretion, it is the latter which produces fatigue in us, wandering about at
random and attacking the bones and sinews and the interior parts of the flesh, which
are rare and open. Consequently vomiting, by dislodging the excretion which is the
cause of fatigue, naturally makes us less fatigued; for it leaves the body in the state
in which it was when the exertion began. Vomiting is fatiguing, not because of the
excess of movement caused while it is taking place, but when it does not happen to
be thoroughly carried out; for fatigue caused by vomiting occurs when a consider-
able amount of food is left behind and this contains excretions, which, as we have
already said, happens in those who have eaten largely. If, therefore, in the latter it is
not exertion which causes fatigue, but they feel fatigue because of the condition in
which they are, so vomiting could not be the cause of fatigue in those who do not get
rid of all the food which is in them; for in that case every one who vomited would feel
fatigue, whereas many through vomiting become less fatigued.

8 - Why is it more fatiguing to the arm if one casts with the hand empty than
with a stone in it? Is it because the movement is more spasmodic if the hand be
empty, for the hand has nothing to rest upon, such as the thrower finds in the missile
which he holds in his hand? Similarly the competitor in the pentathlon finds
resistance in the weights which he holds, and the runner in his arms which he
swings; so the former jumps farther if he holds weights than if he does not, and the
latter runs more quickly if he swings his arms than if he does not do so.

9 . Why s it that quick running causes a tendency to disease in the head both
in man and in the other animals? Yet generally speaking running appears to draw
the excretions downwards, as does walking; for which reason also those who walk
much grow fat in the legs, because both the nourishment and the excretions settle
down from the upper into the lower parts. Is it true that while motion has the same
effect, yet quick motion, owing to the strain and the holding of the breath which it
involves, causes heat in the head and inflates the veins in it and renders them liable
to be affected by external influences, such as cold and heat, and by the contents of
the trunk; and that if these can enter the head, disease is necessarily engendered in
that region?

10 - Why is it more fatiguing to walk on level than on uneven ground,
whereas one can walk more quickly on an even than on an uneven road? Is it
because it is less fatiguing if one does not move continually in the same position, and
this is the case rather in traversing uneven ground? On the other hand one
progresses more quickly the less one’s movement is contrary to nature. On even
ground, therefore, the raising and planting of the foot is a slight but frequent
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movement, while the opposite occurs on uneven ground. Now to raise the foot is
unnatural (for raising anything requires an effort); and the slight movement of
raising the foot at each step becomes considerable when repeated many times.

11 . Why is it more fatiguing to lic down on a flat than on a concave
surface? Is it for the same reason that it is more fatiguing to lie on a convex than on
a flat surface? For the weight being concentrated in one place in the sitting or
reclining position causes pain owing to the pressure. This is more the case on a
convex than on a straight surface, and more on a straight than on a concave; for our
body assumes curved rather than straight lines, and in such circumstances concave
surfaces give more points of contact than flat surfaces. For this reason also couches
and seats which yield to pressure are less fatiguing than those which do not do so.

12 - Why are short walks fatiguing? Is it because they involve abrupt
change, for they necessitate coming often to a standstill? Now frequent change
from one extreme to another is fatiguing, for it does not allow one to become
accustomed to either extreme, and this is tiring; and one cannot become accustomed
to both things at once.

13 - Whyisit that those who ride on horseback water more freely at the eyes
the quicker the horse goes? Is it because the stream of air which meets them is
colder according as it is for a shorter time in contact with the body (as happens in
the case of naked runners), and it is the cold which makes the eyes water? Or is the
reason the contrary of this, namely, that heat makes the eyes water (the sun, for
instance), and movement engenders heat? Or is it due to the impact of the air? For
as blasts of wind coming from an opposite direction trouble the eyes, so the air all
the more deals a gentle blow the quicker the horse is driven.

14 - Why is it that the other parts of the body become more fleshy when
subjected to friction, but the stomach becomes leaner? Or is it true that the stomach
does not become gradually leaner but solider? The flesh, however, is not similarly
affected, and this is the point of the problem; for, speaking generally, the stomach
does become leaner as the result of exercise and exertion. The reason is that the fat
parts, and those which naturally admit of more expansion, liquefy when heated.
Now the skin naturally admits of expansion; but, because it very quickly fattens, it
always contains some fat, unless any disease is present. The reason for this is that it
is near the nourishment. Since, therefore, generally speaking, fat is not natural but
adventitious, and is not one of the necessary constituents of the body, as is the flesh,
the movements set up by exercise and friction warm and melt it and distribute the
superfluous nourishment in the other portions of the body. It is for this reason that
sitting still makes the stomach fat and the rest of the body thin; whereas movement
and friction make the stomach thin and fill out the rest of the body.

15 . Whyisit that after long and violent walking or running, if one stands on
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tiptoe, the heels quiver and are hastily drawn' down again? Is it because, owing to
the continuity and violence of the movement, the quivering of the muscles in the
man does not cease? For the mind often controls the body as a whole, but does not
control certain parts of it, when they have been set in motion in a certain way, the
heart, for example, and the sexual organ. The reason is that a considerable quantity
of breath is consumed by heat round the muscles, which does not cool off
immediately a man comes to a standstill. This breath, therefore, is drawn down,
making him quiver, as it were dragging him down by its movement, and leaves him
little control over the most distant part of his body—in this case over his heels. A
similar phenomenon occurs in the trembling of the lower lip in those who are

angry.

16 - Why is it that those who are not running very hard respire rhythmical-
ly? Is it because every rhythm is measured by a definite movement, and the
movement at regular intervals which occurs in running is of this nature? As soon,
therefore, as they begin to run they respire; and so the respiration taking place at
equal intervals, because it is measured out by a uniform movement, creates a
rhythm. Or is it because all respiration without exception takes place at intervals in
those who respire naturally and do not hold their breath? The rhythm then is not
obvious in those who are sitting or walking, because the movement of the body is
slight; and in those who are running vigorously we cannot get a complete view of the
rhythm of the respiration, because our senses cannot follow the movement. But in
those who are running moderately fast the movement allows the measure observed
by the breathing to be perceptible, and so shows the rhythm.

17 . Why is it that, when we are running, the air seems to turn into breath?
Is it because, while we are moving in the act of running, we set in motion a stream of
air continuous with our bodies, and this is breath? That is why the air not only
seems to turn into breath, but actually does so. Or is it because in running we come
into collision with the air, and, when this happens, we have a more acute perception
of the air owing to the movement? It is only natural, therefore, that it should seem
to us to turn into breath; for the phenomenon occurs through the rush of our
movement.

18 . Why is it that one is more liable to fall when running than when
walking? Is it because in the former case one raises oneself higher before moving?
For this is the difference between running and walking.

19 . Why is it that in ascending a slope our knees feel the strain, and in
descending our thighs? Is it because when we ascend we throw the body upwards
and the jerk of the body? from the knees is considerable, and so we feel the strain in
the knees? But in going downhill, because the weight is carried by the legs, we are
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supported by our thighs, and so they feel the strain. Furthermore, whatever is
unnatural causes strain and pain. Now it is natural for the knees to bend forwards
and the thighs to bend backwards. In going uphill then the knees are bent
backwards owing to one’s desire to support oneself, but in going downhill the thighs
are bent forwards because the body has a tendency to fall forwards.

20 - Why s it that on journeys the middle of the thigh is the part which feels
the strain most? Is it because in anything that is prolonged and continuous and fixed
the strain falls most upon the centre, and so it is most likely to break at that point?
Now the thigh is of this nature, and so it is in the middle of it that we feel the strain
most.

21 . Whyisit that persons of a moist temperament easily choke as a result of
exertion and through heat? Is it because their moisture when heated becomes air
and the excess of it burns more fiercely? When, therefore, it cannot find its way out
owing to its abundance, the process of cooling does not take place; and so it quickly
catches fire owing to the natural and adventitious heat. It is for this reason that
perspiration induced by taking physical exercise, and by exerting oneself generally,
and the emission of breath are beneficial; for breath is formed by the separation and
rarefaction of moisture.

22 . Why is it that bodies of an equable temperament often feel weariness
but throw it off more easily? Is the cause the same in both cases? For that which is
equable is uniform, and that which is uniform is the more subject to similar
influences; so if any part suffers, the whole straightaway suffers in sympathy. But
that which is not equable, being more disunited, is not sympathetically affected by
its parts. A body of equable temperament therefore often feels weariness, but
throws it off more easily, because the whole body shares it; for the suffering, being
distributed over a larger area, is weaker and therefore more easily got rid of. But a
body which is not of an equable temperament, inasmuch as it has no communion
with its members, is less often afflicted with weariness, but has greater difficulty in
shaking it off; for its suffering is acute.

23 . Why is it more fatiguing to walk on level than on uneven ground,
whereas one can walk more quickly on an even than on an uneven road? Is it
because it is least fatiguing if one does not move continually in the same position,
and this is the case rather in traversing uneven ground?® But one travels more
quickly when the foot has to be lifted less in any equal period of time. On level
ground the raising of the foot is a slight but frequent movement, on uneven ground
the reverse; but the slight* movement of raising the foot at each step becomes
considerable when repeated many times.
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24 . Whyisit that in descending a slope we feel the strain most in the thighs,
and in ascending in the legs? Is it because in ascending the strain is due to the
raising of the body? For the whole body becomes a burden; and so the part upon
which it all rests and with which we raise it (that is, the legs) feels the strain most.
For the leg is an extremity, having length but not having width, as the foot has;
consequently it is shaken. So we may cite in illustration the fact that we move
weights with the shoulder and rest them upon it, and therefore feel the strain most
in the shoulder. But when we are descending, the strain is caused by the body falling
downwards and thrusting us forward unnaturally, so that we feel the strain most in
the part on which it falls most and which it shakes. Now the leg remains unaffected,
and the trunk forms the weight; but it is the thigh which receives the weight and is
shaken, because it has extension and is forced from above into a bent position where
the trunk presses on it.

25 . Why is it that a journey seems longer when we traverse it without
knowing its length than when we do know it, all other conditions equal? Is it because
to know its length is to be able to connect a number with it, and the indeterminate is
always more than the determinate? Just as, therefore, if one knows that a journey is
a certain length, it must necessarily be finite, so, if one does not know, as though the
proposition was convertible, the mind draws a false conclusion, and the distance
appears infinite. Furthermore, a quantity is determinate, and that which is
determinate is a quantity; therefore when a thing appears not to be determinate, it
appears to be as it were infinite, because that which is of a nature to be determined,
if it is not so, is infinite; so that what appears not to be determined necessarily
appears in a sense unlimited.

26 . Why is it that the thighs feel fatigue more than the legs? Is it because
they are nearer to the part of the body which contains the excrement, so that, when
that part overflows with heat owing to the movement, the thighs contract more
readily and to a greater extent? Or is it because the thighs are more closely
connected by growth with one another, for they suffer considerably owing to the
separation of what is really continuous? For indeed, if one feels fatigue when there
is no excrement in the body, even so it is the thighs and loins which suffer more than
the other parts. Or is it because, just as swellings in the groin are caused, if one
receives a blow, owing to the close connexion of the veins and sinews, so the thigh is
similarly affected? For the thigh is nearer than the leg to the source of the veins. Or
is it because the thigh remains more in the same position than the legs, and this is
more fatiguing? Or is it because the thigh is fleshy, and therefore the natural heat®
there is considerable?

27 - Whyis it that in some people sores are formed as the result of exertion?
Is it because, when the body contains impurities, movement heats it and causes
other excretions to exude with the perspiration? These excretions, being thick and
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containing harmful humours of an acid, bitter, and salty nature, cannot be expelled
owing to their thickness, but swell up through the flesh and cause sores owing to the
bitterness of the humour which they contain.

28 - Why is it that food is not given immediately after exercise and after
medicine has been administered? It is because the body is still being purged and has
not yet rested from its toil, and the excretions have not yet been expelled?

29 . Why is it more difficult to run than to walk? Is it because the runner
has a heavier burden, since, when he is raised in the air, he has his whole weight to
support? But a man who is walking continues to put his weight on the part of him
which is at rest, like a man leaning against a wall.

30 - Whyis it that one does not feel hungry immediately after exercise? Is it
because liquefaction still remains until the concoction of anything is complete? Or
is it owing to the breath which the exertion engenders from the moisture? Or is it
owing to the thirst which is due to the heat caused by the exertion? All these
possible causes are present.

31 . Why is it that those who are fatigued and those who are suffering from
phthisis are apt to emit semen during sleep? Is it because generally speaking those
who are warm and moist are inclined to do so, since the semen naturally has these
characteristics? Now such a thing is most likely to happen in persons in these
conditions, when the heat engendered by sleep is added; for the body requires a
slight impulse only, which must be internal and not external. This condition is
fulfilled in those who are suffering from phthisis and in those who are fatigued; the
latter being full of hot liquid owing to their fatigue and movement, and the former
owing to their state of flux and the heat engendered by their inflamed condition.

32 . Why is it more difficult to apply prolonged friction oneself to the left leg
than to the right? Is it because, though our right is the side which is capable of
exertion, yet the rubbing of the left leg, since it involves a distorted attitude, is
unnatural, and anything which is unnatural is difficult? The difficulty of rubbing
the right side with the left hand is not obvious, because the left hand has no strength
whichever side it is applied to.

33 . Why is it healthy to reduce the amount of nourishment and to increase
the amount of exercise? Is.it because abundance of excretion is the cause of disease?
Now this is due either to excess of nourishment or to lack of exercise.

34 . Why should the flesh be made rare rather than dense in order to
promote health? For just as a city or locality is healthy which is open to the breezes
(and that is why the sea too is healthy), so a body is healthier in which the air can
circulate. For either there ought to be no excrement present in the body, or else the
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body ought to get rid of it as soon as possible and ought to be in such a condition that
it can reject the excrement as soon as it receives it and be always in a state of motion
and never at rest. For that which remains stationary putrefies (water, for example),
and that which putrefies and does not move causes disease; but that which is
rejected passes away before it becomes corrupt. This then does not occur if the flesh
is dense, the ducts being as it were blocked up, but it does happen if the flesh is rare.
One ought not, therefore, to walk naked in the sun; for the flesh thereby solidifies
and acquires an absolutely fleshy consistency, and the body becomes moister, for
the internal moisture remains, but the surface moisture is expelled, a process which
also takes place in meat when it is roasted rather than boiled.® Nor ought one to
walk about with the chest bare; for then the sun draws the moisture out of the best
constructed parts of the body, which least of all require to be deprived of it. It is
rather the inner parts of the body which should be submitted to this process; for,
because they are remote, it is impossible to produce perspiration from them except
by violent effort, but it is easy to produce it from the chest because it is near the
surface.

35 . Why s it that short walks are fatiguing? Is it because one often comes
to a standstill and there is no uniform movement in the joints, and this is
fatiguing?

36 . Why do those who stand still in the sun become warmer than those who
move, and this although movement is productive of heat? Is it true that every kind
of movement does not produce heat, but some kinds have a cooling effect, as
happens, for example, when one blows upon or keeps in motion kitchen-pots which
have boiled up? If then the heat remains when one stands still and, doing so, heats
us more than if it were in motion (for our own body always gives off a warm steam,
which heats the neighbouring air, as though there were a burning brand there),
then, if we remain motionless, the air surrounding us becomes warm for the reasons
already stated; whereas, if we move, a wind is set up which cools us, for wind always
has a cooling effect.

37 - Whyisit that those who ride on horseback water more freely at the eyes
the quicker the horse goes, and those on foot the quicker they run? Is it due to the
fact that the air which meets them is cold? For cold causes the eyes to water; for by
contracting and solidifying the flesh it purges out the moisture. Or is the reason the
contrary of this, namely, that the heat causes perspiration, and watering at the eyes
is a form of perspiration? Therefore both perspiration and watering at the eyes are
due to heat and are alike salty; and it is movement which causes heat. Or is it due to
the impact of the air? For as blasts of wind coming from an opposite direction
trouble the eyes, so too the quicker a man drives or runs the more does the air deal a
gentle blow, and this causes the eyes to water, because the ducts of the eye are
rarefied by the blow; for every blow has the effect either of cleaving or crushing.
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38 . Why is it that fatigue must be cured in the summer by baths, in the
winter by anointing? Is it because the latter, owing to the cold and the changes
which it causes in the body, must be got rid of by heat, which will cause warmth,
and olive-oil contains heat? In summer, on the other hand, the body requires
moisture; for the season is dry and chills are not engendered, because it is warm. A
sparing diet of solid food and a liberal indulgence in liquid nourishment are
characteristic of the summer, the latter being peculiar to the summer, while the
former is commoner than at other seasons; for indulgence in drinking is peculiar to
the summer because of the dryness of the season, but a sparing diet is found at all
seasons, but is more general in the summer; for then owing to the season more heat
is engendered by food.

39 . Why is it that those who are running vigorously experience the greatest
shock, if any one impedes them in their course? Is it because a thing is being drawn
apart most vigorously when it is being dragged or moved violently in a contrary
direction? If therefore any one impedes one who is running and whose limbs are
being vigorously thrust forward, the result is that he wrenches him back at the same
time as his limbs are still moving forward, and so the more vigorously he is running
the more violent is the shock which he receives.

40 . Why is it that walking along roads over uneven ground is less fatiguing
than along a flat, straight surface? Is it because an upright carriage is natural to
everybody, but walking over even surfaces is more fatiguing than over uneven
ground, since walking over even ground causes a continuous strain on the same
members, whereas walking over uneven ground distributes the strain over the whole
body? Now walking in warm weather tends more to make the body thin than in cold
weather; for it causes more strain upon the outer parts, and so causes thinness by
engendering perspiration. Walking in cold weather makes the flesh more solid and
causes a great desire for food; for it engenders an increase of heat in the inner parts
and, since they become less liable to be affected by the cold, it cleans the inner
region by increasing the heat there, while it makes the flesh firm, since it cannot
prevail over the whole of it. In like manner walking uphill is a greater exertion and
tends more to cause thinness than walking downhill. For walking uphill causes most
strain to the loins (whereas walking downhill is most trying to the thighs, for the
whole weight falls upon them and so usually causes fatigue in them); for as they are
forcibly carried” upwards in an unnatural manner, heat is engendered. Walking
uphill therefore induces perspiration and causes thinness by heightening the
respiration and engenders pain in the loins; for the legs, being lifted with difficulty,
cause the loins to bend and draw them up, which naturally causes a very great
strain. Walking on hard, resisting ground causes fatigue to the muscles and tendons
of the legs; for it causes tension in the sinews and muscles, because the pressure
upon them is violent. Walking on soft ground is fatiguing to the joints; for it causes
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frequent bending of the joints, because the surface trodden gives way. This is the
same problem.

41 . Why do we walk with difficulty up a steep slope? Is it because all
progression is made up of raising the feet and putting them down again? Now
raising the foot is unnatural and putting it down is natural, while putting the foot
forward is a mean between the two. Now in walking up a steep slope the unnatural
motion preponderates.

472 . Why are riders on horseback less likely to fall? Is it because owing to
their fear they are more careful?

BOOK VI

PROBLEMS CONNECTED WITH THE POSITIONS
ASSUMED IN LYING DOWN AND IN OTHER POSTURES

1 . Whyis it that sitting down makes some persons fat and others lean? Is it
because bodily conditions differ, some men being hot, others cold? Those therefore
who are hot grow fat (for the body owing to its heat prevails over the nourishment);
but those who are cold, owing to the fact that their body requires heat introduced
from without and derives it chiefly from movement, cannot concoct their food while
they are at rest. Or is it because the hot are full of superfluities and require
movement to expend them, while the cold are not so?

2 . Why is it necessary that the parts of the body should be distended, as
happens when a man takes athletic exercise? Is it because the ducts must be purged
by their own breath?

3 . Why is it better to lie in a curved position and why do many physicians
prescribe this? Is it because the stomach concocts food more quickly when it is kept
warm, and it keeps warmer in this position? Furthermore it is necessary to give the
vapours a place where they can settle; for then there is less likely to be pain from
flatulence. (It is on this account that swollen veins and abscesses of all kinds help to
restore a healthy condition, because they form hollows in which they receive the
vapours.) When the body then is extended no hollow is formed (for the internal
organs occupy all the space); but a hollow is formed when the body is curved.

4 . Why is dizziness more likely to occur in those who are standing than in
those who are sitting? Is it because, when one is still, the moisture all inclines to one
part of the body? This is why raw eggs cannot be spun round and round but fall
over. The same thing occurs when the moisture in the body is put in motion. So one
stands up after having been at rest, when one is in this condition; but one sits down
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after having been in motion, when the moisture is evenly and uniformly distrib-
uted.

5 . Why is it that sleep comes more readily if one lies on the right side? Is it
because the conditions when we are awake and when we are asleep are the contrary
of one another? Since, therefore, when we are awake we recline on the left side, the
contrary will occur when another principle, namely, the contrary, is at work. Or is it
because sleep is the absence of movement? The parts then of the body which are
most active must be at rest; and the parts of the body on the right are most active.
So, if one is lying on this side, a waking principle is as it were enchained.

6 - Why does one feel numbness? And why more in the hands and feet than
elsewhere? Is it because numbness is a process of cooling, being due to deprivation
of blood and its transference elsewhere? Now these parts, especially the feet, are
least fleshy and most muscular, and so they are naturally disposed to cool quickly.

7 . Why do we find it comfortable to recline on the left side, but sleep better
on the right side? Is it because by turning away we avoid looking towards the light,
since in the dark sleep comes on more readily? Or is it because we keep awake when
reclining on the left side, and in this position we can easily employ ourselves in any
particular function; and so for the contrary purpose the contrary position' is
advantageous; for each position invites to a particular function.

BOOK VII

PROBLEMS CONNECTED WITH SYMPATHETIC
ACTION

1 - Why do men generally themselves yawn when they see others yawn? Is it
because, if they are reminded of it when they feel a desire to perform any function,
they then put it into execution, particularly where the desire is easily stirred, for
example, that of passing urine? Now a yawn is a breath and a movement of
moisture; it is therefore easy of performance, if only one sees some one else yawning;
for the yawn is always ready to come.

2 . Why is it that, although we do not imitate the action if we see a man
stretching out his hand or foot or doing anything else of the kind, yet we ourselves
yawn if we see some one else doing so? Or does this not always occur, but only when
the body happens to feel a desire and is in such a condition that its moisture becomes
heated? For then it is recollection which gives the impulse, as also in sexual desire
and hunger; for it is that which causes recollection to exist that provides the
stimulus towards the condition observed in another person.
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3 . Why is it that if we stand by a fire we desire to pass urine, and if men
stand near water (for example, near a river) they actually pass urine? Is it because
water in general reminds us of the water in our own bodies, and the neighbourhood
of water incites our internal moisture to come out? Fire of itself dissolves anything
which is solidified in the body, just as the sun melts the snow.

4 . Why is it that those who come into contact with certain diseases become
affected by them, but no one ever becomes healthy through contact with health? Is
it because disease is a state of movement, while health is a state of rest? If so,
disease can set up movement, but health cannot. Or is it because disease comes to us
against our will, while health comes by our own wish? Things then which occur
against our will are different from those which occur by our wish and deliberate
choice.

5 . Why s it that not only do some unpleasant sounds make us shudder—for
example, when a saw is being sharpened, or pumice-stone cut, or a stone
ground—but the signs of effects produced in others conveyed by the sight cause
those very effects in ourselves? For our teeth are set on edge when we see others
eating anything bitter, and some people faint when they see any one being
strangled. Is it because every sound or noise is a breath, and this penetrating into us
naturally causes disturbance? Now it will cause greater disturbance if it comes
either in great quantity or with an unusually violent impact, setting up a new
condition or causing some alteration within us. Therefore breaths which, though
large in bulk, are yet soft, stir the actual seat of sensation, and such have a pleasant
effect; but those which are rough, causing a violent impact, shake the seat of
sensation and affect a wide area owing to the force of their impact. Now things
which are cold also affect a wide area, for coldness is a kind of force; therefore, as
has been already said, it causes shuddering. But things which are rough, because
they cause a series of frequent impacts, striking on the base of the hair thrust it in
the opposite direction; for when the hair is thrust out, its ends must necessarily
assume a contrary position, with the result that it stands upright; for hair always
naturally lies flat. The direction taken by the breath which is conveyed to the body
by the hearing is downwards from above. The sounds, therefore, which we have
mentioned being harsh, the hair bristles for the reasons stated. The bristling occurs
more on the rest of the body than on the head, because the hair there is weaker and
the effect produced is weaker. The sensation produced by hearing being blunter
than that produced by sight, the effects produced by it are confined to the surface of
the body; the bristling of the hair is an effect of this kind, so it occurs from many
dissimilar causes. The sensation produced by sight being very distinct, its results too
are correspondingly more distinct; therefore the same effects are produced by it as
occur in reality, but more mildly than in reality. But as a result of hearing our hair
stands on end for fear, not of the actual sounds, but of the anticipation which they
arouse; for it is an anticipation of grievous ill.

6 - Why is yawning caused by the sight of others yawning, and so also the
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passing of urine, particularly in beasts of burden? Is it due to recollection? For
when recollection occurs the part of the body concerned is stimulated. In men then,
because their sensations are finer, when they see something stimulation and
recollection occur simultaneously. But in the beasts the sight is not sufficient by
itself, but they require another sense to be called into activity; so the sense of smell
must also be employed, this being a more easily stimulated sense in unreasoning
animals. So the other animals always pass urine in the same spot as the first one; for
the stimulus is most acute when the sense of smell is employed; and the sense of
smell is called into play when they are near the spot.

7 - Why is it that when we see any one cut or burned or tortured or
undergoing any other painful suffering, we share mentally in his pain? Is it because
nature is common to us all, and it is this which shares in the sufferer’s pain, when we
see any of these things happening to him, through kinship with him? Or is it
because, just as the nose and hearing according to their particular faculties receive
certain emanations, so also the sight does the same as the result of things pleasant
and painful?

8 - Why s it that those who come into contact with phthisis or ophthalmia or
scurvy become affected by them, but there is no contagion from dropsy or fevers or
apoplexy and the rest? In ophthalmia is contagion due to the fact that the eye is very
easily affected and more than the other senses assimilates itself to that which it
sees—for example, it moves when it sees something else moved—and so it very
readily becomes disordered when it sees another eye in that condition? In phthisis is
the contagion due to the fact that phthisis makes the breath weak and laboured, and
those diseases are most quickly contracted which are due to the corruption of the
breath, as is seen in plagues? He therefore who comes into contact with the sufferer
inhales this corrupted breath, and so himself becomes ill, because the breath is
unhealthy; and he catches the disease from one person only, because that person
exhales this particular breath, which is different from that which others exhale; and
he catches the same disease, because, in inhaling the breath by which he becomes
infected, he is inhaling just such breath as he would if he were already suffering
from the disease. Scurvy is more catching than the other diseases, such as leprosy
and the like, because it affects the surface of the body and causes a glutinous
discharge (for this is the nature of itching diseases), and so this disease, being on the
surface of the body and glutinous, can be conveyed by contact. Other similar
diseases are not so conveyed, because either they are not on the surface, or else,
being on the surface, they do not remain there, because they are dry.

9 . Why do purslane and salt stop inflammation of the gums? Is it because
purslane contains some moisture? This is seen to be so if one chews it or if it be
crushed together' for some time; for the moisture is then drawn out of it. The
glutinous matter sinks into the gum and draws out the acidity. For that there is an
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affinity between the disease and the remedy is shown by the acidity; for the juice of
the purslane has a certain acidity. Salt, on the other hand, dissolves and draws out
the acidity. Why then do lye and soda not have this effect? Is it because they have
an astringent instead of a dissolvent effect?

BOOK VIII

PROBLEMS CONNECTED WITH CHILL AND
SHIVERING

1 . Why is it that those who are chilled become livid? Is it because the blood
is congealed by the cold and, as it congeals, becomes black through the absence of
heat? (A white colour, on the other hand, is to be attributed to fire.) For this reason
also the flesh of the aged is particularly livid, because it contains very little heat.

2 . Why is it that those who are chilled cannot sleep? Is it because any one
who is chilled tends to hold his breath, but a sleeper exhales rather than inhales, so
that it is difficult for one who is cold to sleep, since it is impossible to do contrary
things simultaneously?

3 . Why is it that those who are ill or in pain or angry become more active
under the influence of cold? Is it because a cold condition makes a man stronger?

4 . Why is it that athletes in good training do not bear the cold well? Is it
because their condition is clean and airy and free from fat? Such a condition is
easily accessible to the air, since it is permeable and does not contain any heat; fat,
on the other hand, is hot, unless it is saturated with moisture.

5 . Why are the extremities most affected by cold? Is it due to their narrow
shape? Also the ducts in them, being narrow, hold little blood, and therefore little
heat; for the blood is hot.

6 . Why are the feet more liable to become chilled when they are suspended
in mid air? Is it because the wind blows more underneath then? Or is it because the
blood is contracted into a narrower space below, and so the rest of the foot is more
easily chilled, because the heat leaves it?

7 . Why is it that stout persons are especially liable to chill, although fat is
warm? Is it because, owing to the greatness of their bulk, their extreme parts are far
from the internal heat, while their near parts are far from the external cold?

8 . Why do people shiver after sneezing and after passing urine? Is it
because in both processes the veins are emptied, and when they are empty the cold
air enters, and this causes shivering?
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9 . Why s it that ravenous hunger is felt in cold weather and in winter rather
than in summer? Is it because ravenous hunger is brought on through lack of dry
nourishment, and in the cold and winter the internal heat contracts into a narrower
space and its internal nourishment soon fails, and when this happens ravenous
hunger is more likely to occur? The faintness and weakness due to ravenous hunger
occur when liquefaction takes place in the body owing to the collection of heat in
one place. This liquefied matter flows into the region usually occupied by the
nourishment and itself becomes nourishment for the bodys; if it attacks the seat of
respiration, loss of voice and weakness ensue, the loss of voice being due to the
obstruction of the passage of the breath, while the weakness is caused by the lack of
nourishment in the body and internal liquefaction. Treatment in such cases can be
quickly and simply applied, because the cause of the trouble is external; for it is the
external' cold making our heat contract which causes the ravenous hunger. So just
as one trembles and turns pale from fear, but, when freed from the danger, one
recovers immediately; so too those who are suffering from ravenous hunger, after
taking a little bread, quickly recover, having undergone a violent and unnatural
disturbance, but not having been permanently injured thereby; for the same thing
which resists the tendency of nature also restores us to our natural course. Once
relax the force which is straining against nature, and the body slips back into its
natural state as suddenly as children who are playing at tug-of-war with a rope, if
the rope is let go, fall on their backs.

10 - Why is it that those who have undergone athletic training do not bear
the cold so well as those who have not done so? Is it because the fat is got rid of by
their exercises, and it is the fat which gives warmth, since that which is oily is hot?
Or is it because the body is in a more airy and rare condition, because the fat and the
excretions have been got rid of, so that there is nothing to keep out the cold? Or is it
because through the opening of the pores by perspiration a number of doors are as it
were removed? It is clear that the same condition does not conduce both to health
and to strength; for obviously a condition of health is one of fatness, while a
condition of strength is a state of rarity.

11 - Why do we shiver both when hot and when cold water is poured over
us? For it is strange that contraries should produce the same result. Is it because,
when cold water is poured over us, the extinguishing of the internal heat causes
shivering, whereas, as the effect of warm water, the superficial cold is enclosed in
one place and massed together by its inward rush? So both effects are due to the
same cause, but in one case it operates from within and in the other from without.

12 . Why do the hairs bristle upon the skin? Is it because they naturally
stand erect when the skin is contracted, and this contraction occurs owing to cold
and certain other conditions?
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13 . Why is it that one shivers at the last emission of urine? Is it because,
whilst the warm liquid is still within, the bladder and the passages round it are full,
but when it has passed out they fill up again with cold air, for nothing can be empty,
but must be full either of something corporeal or of air? Inasmuch then as cold air
enters, shivering is a natural result.

14 . Why is it that the tongue of those who are chilled, like that of the
drunken, stumbles? Is it because, as it stiffens and hardens with the cold, it becomes
difficult to move, and, when this happens, it cannot speak plainly? Or is it because,
the outer parts of the body being solidified by the cold, the moisture flows together
within and saturates the tongue, and so it cannot perform its function, as has been
already described in the case of the drunken? Or is it because owing to the
trembling produced by chill, the movement of the tongue is irregular and it cannot
articulate the words which it utters, and consequently it stumbles?

15 . Whydo the hairs stand erect on the bodies of those who are chilled? Is it
because as a result of cooling the heat collects in the inner region of the body, and
the flesh, as the heat leaves it, contracts more and more, and, as it is drawn together,
the hairs become more upright? Or is it because . . .

16 - Why in the winter are we more likely to become chilled through
running than through standing still? Is it because the air surrounding the body,
when we stand still, no longer causes discomfort when once the body is thoroughly
warm, but on the other hand, when we are running, we are continually encountering
more and more cold air, and so are more liable to become chilled? Moreover also air
is cold when it is in motion, and it is for the most part such air that meets us in
running.

17 . Why is it that it is colder at dawn, although the sun is nearer to us? Is it
because the period of the sun’s absence is then at its longest, so that the earth has
become more cooled? Or is it because towards daybreak the dew falls, as does the
hoar-frost, and both of these are cold? Or do they too fall because the heat which
rises from the earth is overpowered, the reason that it is overpowered being the
absence of the sun? So that they do not fall when the sun is farther away, but when
it is nearer they fall and become congealed, because the longer the sun is absent the
cooler the ground becomes. Or is it because the nocturnal breezes tend to cause cold
towards daybreak? Or do we only imagine that it is colder because then the food
within us is concocted and, the stomach being emptier, we are more liable to feel the
cold? This can be illustrated by the fact that we feel very cold after vomiting.

18 . Why is it that those who are chillet feel pain if they are taken straight
to the fire, whereas they do not do so if they are warmed gradually? Is it because one
contrary immediately succeeding another contrary always sets up a violent change?
We may compare the fact that if one bends a tree by degrees, it does not suffer, but
if one bends it with greater violence and not gradually, it breaks off. If therefore like
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is unaffected by like, and the heat of a man who is chilled collects and concentrates
within him and the moisture and cold are left behind, and a contrary is destructive
of its contrary, it follows that, if one is warmed by degrees, the heat comes out
gradually and less pain is caused, but, if the warming is not gradual, the heat is
rather drawn out.

19 - Why is it that when we are chilled the same heat causes more burning
and pain? Is it because owing to its density the flesh holds the heat which comes into
contact with it? This is the reason why lead becomes hotter than wool. Or is the
passage of the heat violent because the pores are congealed by the cold?

20 - Why is it that those who are angry do not become cold? Is it because
anger and wrath are the opposite of cowardice? Now anger is the result of fiery
heat, for by retaining a large quantity of fiery heat within us we become warm. This
is particularly noticeable in children. For grown-up men when angry become
distracted, but children first of all take in breath in large quantities and then blush;
for the amount of heat in them being very great and causing liquefaction makes
them blush, since, if one were to pour a quantity of cold water on them, they would
cease from their wrath, for their heat would be quenched. The opposite occurs in
cowards and those who are afraid; for they are chilled and become cold and pale; for
the heat leaves the superficial region of their bodies.

21 - Whyis it that when we shiver, the hairs stand erect? Do they lie down?
because they grow in moisture? For the weight® of the hair prevails over the
moisture. Now shivering is caused by the cold, for the cold naturally congeals the
moisture. When therefore the moisture, out of which the hair grows, undergoes a
change and congeals, it is natural that the hair should undergo a change also. If
therefore it changes into a contrary condition, it either remains permanently in that
condition, or else the hair will again prevail over the moisture. It is not, however,
likely that the hair can by its weight overpower the moisture when it is congealed
and condensed; and if it is impossible for the hair to lie down anywhere because the
moisture is congealed, the only thing left for it to do is to stand erect. Or is it
because, as a result of cooling, the heat collects in the interior region of the body,
and the flesh, as the heat leaves it, contracts more and more, and, as it draws
together, the hair grows more upright, just as when one fixes a twig or some other
object in the ground and fills the space round it and collects the soil on every side, it
is more likely to remain erect than if one leaves the soil loose round it?

22 . Why is it that those who are chilled find it particularly difficult to go to
sleep? Is it because one who is chilled holds his breath rather than exhales, and a
sleeper exhales rather than inhales? Chill therefore induces a condition which is
directly opposed to sleep.
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BOOK IX

PROBLEMS CONNECTED WITH BRUISES,
SCARS, AND WEALS

1 - Why is it that weals can be prevented by the application of newly flayed
hides, particularly those of rams, and by breaking eggs over the part affected? Is it
because both these things prevent the collection of moisture and the consequent
swelling? For the wounded place swells owing to the heat. Now eggs owing to their
glutinous consistency cause adhesion and prevent swelling (their effect resembling
that of cautery), acting as a kind of glue. The hide owing to its glutinous condition
adheres and at the same time by its heat sets up concoction and stops the
inflammation, for they do not remove it for several days. Rubbing with salt and
vinegar is also employed with the object of drawing out the inflammation.

2 . Why isit that scars are black on the rest of the body but white on the eye?
Is it because a scar, like everything else which is diseased, takes on the contrary of
its original colour, and it is in the black part of the eye that wounds are inflicted?
However, scars on the body do not become black immediately, but are white at first;
nor are scars in the eye always white,' but it is only after a while that they become
absolutely or comparatively so.

3 . Why does a fennel-stalk make the parts round the place which is struck
red and the centre of it white? Is it because it presses the blood away from the
middle, at the point where, being round, it strikes deepest? Or would one not expect
the blood for this reason to return there again, the redness being due to the rush of
blood and such a rush taking place towards the part which is struck?

4 . Why is it that, when a violent blow is struck with a fennel-stalk, the
middle of the flesh which is struck turns white and the surrounding parts red,
whereas, if an ordinary stick is used, the middle is the reddest part? Is it because the
fennel-stalk owing to its lightness, if it strikes a hard blow, disperses the blood on the
surface, and so the part from which the blood has retired has a white appearance,
but the parts to which it flows in greater quantities become redder? When the part
struck swells up, the dispersed blood does not readily return to its place, because it is
scanty and the course which it must follow is upwards; for it needs the force
imparted by mass to make it follow an unnatural course. But blows dealt with hard
objects owing to their weight and strength cause compression and crushing. The
compression, therefore, produces a hollow, while the crushing causes rarity; for
crushing is a mild form of cutting and cleaving. The middle of the part struck
becoming hollow and rare, the blood flows into it from the surrounding surface; for
it naturally flows downwards and into the rare parts, because they give way before
it. The blood collecting there naturally makes this part red, while the surrounding
regions, from which the blood retires, turn white.
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S . Why do those who are splenetic have black scars? Is it because their
blood is corrupted by the admixture of vitiated and watery blood from the spleen?
Now the scar occupies only a small depth of the skin on the surface, but the blood,
which is black because it is watery and hot, shows through the skin and gives the
scar also a black appearance. Moreover, very often the scar meanwhile becomes
blacker and blacker; this is due to the same cause, for owing to the weakness of the
skin the blood cools, and as the heat evaporates, turns blacker. Similarly in the aged
the flesh becomes blacker, and their congenital scars are blacker than those of the
young; for their whole body assumes as it were the condition of a bruise owing not to
the thinness of their skin but to the fact that their heat fails.

6 - Do things which cause the same effect possess the same power for the
production of that effect, or not? For example, seeing that bronze and radishes and
mashed beans and sea-lungs and clay and various other things take away bruises, do
they do so in virtue of the same power? Or does bronze produce this effect because
of its rust, which has a medicinal value, and beans and sea-lungs and clay because
they have an attractive force owing to their rarity, and other things for various other
reasons? Or is the ultimate effect the same in all these cases (for many of them
possess contrary qualities, for example heat and cold), while the earlier effects may
nevertheless be different?

7 . Why do all other scars turn black, while those in the eye are white? Is it
because they cause a change in respect of colour in the parts in which they occur,
and so scars which occur in the eye, which is black, must necessarily be white?

8 . Why is the blow of a fennel-stalk more painful than that of some much
harder instruments, if in dealing the blow one considers their comparative effects?
For it would be much more natural to suppose that the stroke of a harder instrument
would be more painful, for it deals a heavier blow. Is it because the flesh is pained
not only by receiving a blow but also by dealing one? When it is struck by hard
substances, it only receives a blow (for it yields to them because they are hard); but
when it is struck by a fennel-stalk, two effects are produced—it receives a blow and
it also deals one, because it does not yield owing to the lightness of the weight
imposed upon it; and so the blow is of a double nature.

9 . Why are thapsia and metal ladles used to stop bruises (the former being
applied immediately, the latter at a later stage), containing as they do opposite
qualities? For a ladle is cold, as the poet says,

Between his teeth the chilly bronze he bit;?

whilst thapsia is hot and burning. Does the ladle have the same effect that water has
upon the fainting? For its coldness encounters the heat and prevents it from
escaping out of the blood, which collects on the surface owing to the blow and
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congeals when the heat passes out. For just as would happen if it congealed outside,
so the blood congeals near the outer surface while it is still under the skin; but’ if the
heat is prevented from escaping by the coldness of the bronze, the blood does not
congeal, but disperses again and returns to the area from which it was collected.
Thapsia being hot has the same effect; for by its heat it prevents congelation.

10 - Why are bruises dispersed by the application of copper objects such as
ladles and the like? Is it because copper is cold? It therefore prevents the escape of
the heat from the blood which collects as the result of the blow, and it is the loss of
heat from the surface which causes the bruise. The ladle must therefore be applied
quickly before congelation takes place. Thapsia, too, mixed with honey is a good
remedy for the same reason; for being hot it prevents the blood from becoming
cold.

11 . Whyisit that if a wound occurs several times in the same place, the scar
turns black? Is it because, whenever a wound is dealt, the part affected is always
weak and becomes weaker the more often it is wounded? Now that which is weak is
chilled and full of moisture; therefore it has a black appearance. Again® large and
inveterate wounds form black scars, and to receive frequent wounds is equivalent to
having one wound for a long time.

12 . Why do we apply metal ladles to bruises? Is it because, when we are
struck, the part affected is cooled and the heat leaves it? So the application of the
ladle, the material of which, being copper, is cold, prevents the heat from
escaping.

13 . Why is it that hairs do not grow on scars? Is it because the pores, from
which the hairs grow, become blocked up and displaced?

14 . Why do blows cause swelling and discoloration? Is it because the
moisture in the part affected is dispersed and, after breaking its way into the
adjoining regions, recoils again and collects owing to the conglutination of the
moisture? Also if any small veins are burst, a collection of bloodshot matter is
formed.

BOOK X
A SUMMARY OF PHYSICAL PROBLEMS

I - Why is it that some animals cough, while others do not, for example a
man coughs, but an ox does not? Is it because in most animals the excretion is
directed to some other part, but in man to this part? Or is it because in man the
brain is very copious and liquid, and coughing occurs when phlegm flows down?
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2 - Why s it that in man alone of the animals blood flows from the nostrils?
Is it because his brain is very copious and liquid, whence the veins, becoming full of
excretion, send forth a stream through the ducts? For unhealthy blood (that is,
blood which is mixed with excretions from the brain) is thinner than pure blood and
resembles lymph.

3. Why is it that some animals are fat under the flesh, others in the flesh,
and others in both these places? Is it because in those whose flesh is dense the
moisture collects between the skin and the flesh, because the skin there is naturally
loose,' and this moisture being concocted turns into fat? Those, on the other hand,
who have rare flesh and a tightly fitting” skin, become fat in the flesh; while those
who have both these characteristics are fat both in and under the flesh.

4 . Why are boys and women less liable to white leprosy than men, and old
women more than young? Is it because white leprosy is due to the escape of breath,
and the bodies of boys are dense and do not allow the passage of breath, and those of
women do so less than those of men, for the breath is diverted into the menstrual
fluids? The density of their flesh is shown by its smoothness. But the bodies of
middle-aged and old women allow the passage of breath; for they alone, like old
buildings, have a loose structure of their component parts.

S . Why is it that man alone has white leprosy? Is it because he is the
thinnest-skinned and at the same time the fullest of breath amongst the animals?
An indication of this is the fact that leprosy appears most abundantly and soonest
on the parts of the body where the skin is thinnest. Or, while this is true, is there a
further reason, namely, that in man alone of the animals the hair turns grey? For in
leprosy the hair becomes grey, and so it is impossible for leprosy to occur in those in
whom the hair does not turn grey.

6 . Why is it that goats and sheep yield the most milk, although their bodies
are not the largest, whereas women and cows produce proportionately less? Is it
because in the latter two cases the available material is used up to form bulk, while
in the other animals it goes into excretions, and in sheep and goats the residue of the
excretion all becomes milk? Or is it because sheep and goats are more prolific than
the large animals, and so draw off more excretion, because they have more offspring
to nourish? Or is it because owing to the weakness of their bodies more excretion is
formed during the period of gestation, and the milk comes from the excretion?

7 - Why is it that in some animals (goats, for example) a change of water
causes a change in their colour, which assimilates to that of other animals in the new
locality, whereas with other animals (man, for example) this is not so? Or, to put
the question generally, why do some animals change and others not (the crow, for
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example)? Do those animals not change in whom the element of moisture does not
predominate, birds, for example, which consequently have no bladder? Why is it
that while such creatures do not themselves change, yet their offspring do so? Is it
because the offspring is weaker than its parents?

8 . Why are males usually larger than females? Is it because they are hotter,
and heat is productive of growth? Or is it because the male is complete in all its
parts, whereas the female is defective? Or is it because the male takes a long time to
attain perfection, the female a short time?

9 . Why is it that some animals bear their young quickly, but in others the
period of gestation is a long one? Is it because the longer-lived animals come to
perfection more slowly? It is the longer-lived animals that take a long time to bear
their young. This is not, however, true of the longest-lived of all animals; for
example, the horse is slower in bearing its young but shorter-lived than man. The
reason for this is the hardness of the uterus; for the uterus of a mare may be
compared to a dry soil which does not readily bring the crops to maturity.

10 - Why is it that the young of all other animals resemble their parents in
nature more closely than do those of man? Is it because man’s mental condition is
more varied at the moment of sexual intercourse, and so the offspring varies
according to the condition of the male and female parents? The other animals, or
most of them, are wholly absorbed in the sexual act; further, owing to this avidity,
impregnation does not usually take place.

11 - Why is it that fair men and white horses usually have grey eyes? Is it
because there are three colors in eyes, black, greenish, and grey, and the colour of
the eyes follows that of the body, resulting in this case in greyness?

12 . For what reason are there dwarfs? Or to put the question more
generally, why are some creatures quite large, others small? Let us examine the
latter question. The causes of smallness are two, either space or nourishment—
space, if it be narrow, and nourishment, if it be scanty; as happens when attempts
are made to make animals small after their birth, for example by keeping puppies in
quail-cages. Those who suffer from lack of space become pygmies; for they have
width and depth corresponding to the dimensions of their parents, but they are quite
small in stature. The reason for this is that owing to the narrowness of the space in
which they are confined the straight lines become crushed and bent. So pygmies are
like figures painted on shops which are short in stature but are seen to be of ordinary
width and depth. Those who fail to come to perfection from lack of nourishment
clearly have the limbs of children, and one sometimes sees persons who are very
small and yet perfectly proportioned, like Maltese lap-dogs. The reason is that the
process of growth has a different effect from that of space.
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13 . Why is it that some animals come into being from the sexual
intercourse of animals with one another, others from the compounding of certain
elements—a process resembling the original production of their species? Just as the
writers on natural phenomena explain the first origin of animals as being due to
powerful changes and movements in the world and universe; so now, if it is to
happen again, some similar movements must take place. For the beginning of
anything is the most important part, being indeed half of the whole; and in this case
the seed is the beginning. The reason then why small animals which are not
produced by sexual intercourse resemble the species as it originally came into being,
is the smallness of the seed; for the smaller a thing is, the smaller is its first
beginning. So the changes even of this are sufficient to produce a seed for it. And
this is what actually happens; for it is under conditions of change that such
creatures usually come into being. In the larger animals a greater change is
necessary for their production.

14 . Why is it that some animals are prolific, such as the pig, the dog, and
the hare, whilst others are not so, for instance man and the lion? Is it because the
former class has a number of wombs which they desire to fill and moulds into which
the semen is distributed, while with the latter the opposite is the case?

15 . Why has man a smaller distance between his eyes in proportion to his
size than any other animal? Is it because man is the most natural of creatures and
perception is naturally of that which is in front, since it is necessary to see
beforehand that to which the movement is directed? Now the greater the distance
between the eyes, the more will the sight incline sideways. So if the sight is to accord
with nature, the distance between the eyes ought to be as small as possible, for then
it will travel most directly forward. Further, the other animals must necessarily turn
their gaze sideways, since they do not possess hands; their eyes therefore are farther
apart, especially those of sheep, because they generally advance bending their heads
downwards.

16 . Why is it that the other animals seldom or never emit semen during
sleep? Is it because no animal except man sleeps on its back and no emission of
semen takes place except in that position? Or is it because the other animals dream
less than man, and the emission of semen only takes place when the imagination is
stirred?

17 . Why is it that some animals move their heads and others not? Is it
because some have no necks and so cannot move their heads?

18 . Why does man sneeze more than the other animals? Is it because in him
the ducts are wide through which the breath and smells pass in? For it is with these,
when they fill with breath, that he sneezes. That these ducts are wide is shown by
the fact that man has a weaker sense of smell than any other animal; and the
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narrower the ducts, the keener is the sense of smell. Since, therefore, the moisture,
the evaporation of which causes sneezing, enters in larger quantities and more often
into wide ducts, and man more than any other animal has such ducts, he might
naturally be expected to sneeze most often. Or is it because his nostrils are
particularly short and so the heated moisture can quickly turn into breath, whereas
in the other animals, owing to the length of their nostrils, it cools before it can
evaporate?

19 . Why is it that in no animal is the tongue of a fatty consistency? Is it
because that which is fat is dense, whereas the tongue is naturally rare in order that
it may recognize different flavours?

20 . Why is it that females pass urine with an effort, but males without an
effort? Is it because in the female the bladder is farther away both in depth of
position and in distance, since the womb is situated between the fundament and the
bladder? It therefore requires a greater effort to drive the urine owing to the
distance of the womb; and the requisite force is exercised by an effort of the
breath.

21 . Why is it that all such animals as do not fly shed their winter coats,
except the pig? The dog, for example, does so, and the ox. Is it because the pig is
very hot and its hairs grow out of a hot substance (for that which is fat is hot)? In
the other animals the hair is shed because either the moisture cools or else the
natural heat cannot concoct the nourishment. But the pig* does not shed its hair,
either because the moisture in it undergoes no change or because its nourishment is
properly concocted; for whenever any cause is present to make it shed its hair, the
fat is sufficient to prevent it. Sheep and men are unaffected owing to the quantity
and density of their hair; for the cold cannot penetrate deep enough to congeal the
moisture or to prevent the heat from concocting it.

22 . Why is it that in sheep the hair grows again softer when it is plucked
out, but in man it is harder? Is it because the hair of sheep grows out of the surface,
and so can be plucked out without causing pain, the source of its nourishment,
which is in the flesh, remaining unimpaired? So the pores being opened, the
excretions evaporate more readily, and the wool receives the natural nourishment of
the flesh, the latter being fed by soft, sweet nourishment. The hair of man, on the
other hand, since it grows from a great depth, can only be plucked out by force and
painfully. This is shown by the fact that it draws blood with it. The place therefore
from which it is plucked is wounded and scarred. So at last the hair ceases to grow
on those who pluck it out, and as long as it does grow again, it grows hard, because
all the nourishing food in the flesh fails, and it is from the excretions of this food
that the hair grows. This can be illustrated by the fact that in all those who inhabit a
southerly clime the hair is hard, because the exterior heat penetrates deeply and
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vaporizes the well-concocted nourishment; but the hair of those who dwell in
northern climes is soft, because in them the blood and sweet humours are nearer the
surface, for which reason also they have a healthy complexion.

23 . Why is it that in sheep the longer the hair grows the harder it is,
whereas in man it is softer? Is it because the hair of sheep, obtaining the
nourishment described above, receives less food because it is far removed from the
source of it, and the nourishment already present in it easily evaporates out of it
owing to the heat as a result of concoction? And as the hair dries it becomes harder;*
for it is the moisture which makes it soft. Human hair, on the other hand, receives
less nourishment but is situated nearer to the source of it; and the nourishment is
more thoroughly concocted because it is less abundant, and, being concocted, it
makes the hair softer, because anything that is concocted is softer than that which is
unconcocted; for human hair is derived more from excretion than that of sheep.
This is shown by the fact that the wool of young sheep is softer than that of old.

24 . Why is it that thick-haired men and birds with thick feathers are
lustful? Is it because they are naturally hot and moist? Now both these characteris-
tics are necessary for sexual intercourse; for the heat causes excretion, and the
moisture is the form which the excretion takes. Lame men are lustful for the same
reason; for, owing to the deficiencies of their legs, the nourishment is carried
downwards in small quantities only, but travels into the upper region of the body in
large quantities, and is there converted into semen.

25 . Why has man no mane? Is it because he has a beard, and so the
nourishment consisting of the necessary excretion, which in animals goes into the
mane, in man goes to the jaws?

26 . Why is it that all animals have an even number of feet? Is it because it
is impossible to move (except by jumping), unless some part is at rest? Since, then,
progression involves two things, namely, movement and rest, we immediately get
here a pair and an even number. Quadrupeds have two more legs;’ for they move
two, while the other two are at rest. Six-footed animals have an additional pair,® of
which one moves while the other is at rest.

27 . Why is it that in horses and asses hair grows out of scars, but not in
man? Is it because in the other animals the skin is part of the flesh, but in man it is
only as it were a condition of the flesh? For in man the surface of the flesh seems to
become harder through cooling and resembles what we call the crust of boiled meal;
just, then, as this crust is really only boiled meal, so what is called man’s skin would
really be only flesh. Now when a man receives a wound or is chafed, the result is
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that his flesh becomes denser; and so, the surface of the flesh having undergone a
change, the wounded parts do not assume the same nature as the original skin; and,
as the flesh has undergone a change, it is not to be wondered at that what grew from
it no longer does so—a phenomenon also occurring in what is called baldness, which
is also due to a corruption and change in the surface of the flesh. When, however,
beasts of burden have been chafed and recover again, the parts of the body affected
fill out again with the same substance, but it is weaker than it was before; and since
their skin too is a part of them, the hair (which grows out of the skin) must come
forth and grow, but it is white, because the skin which was formed is weaker than
the original skin, and white hair is the weakest kind of hair.

28 . Whyisit that among the other animals twins though differing in sex are
just as likely to survive, but this is not so with the young of man? Is it because
human twins are particularly weak, for man naturally produces only one offspring
ata time? Now in twins it is unnatural to find a diversity of sex; and so what is most
contrary to nature is also weakest.

29 . Why is it that in horses and asses hair grows out of scars, but not in
man? Is it because the scar impedes the growth of the hair, either owing to the
condensation of the flesh or because its nutrition is impaired? In man, therefore, it
absolutely prevents the growth owing to the weakness of the hair; but in horses it
does not prevent, but merely impairs, the growth.

30 - Why have animals an even number of feet? Is it because in anything
that moves something must necessarily be at rest, and this could not happen if there
were an odd number of feet (for’ it was the arrangement of the feet in pairs which
originally made movement possible)?

31 . Why is it that animals are asleep for a shorter time than they are
awake, and their sleep is not continuous? Is it because all the excretion is not
concocted at the same time, but, when some is concocted, the animal is relieved and
wakes up? Again, they more often wake up when the region in which the excretion
is concocted becomes cold; for it quickly and frequently ceases to do its work, and
this cessation causes awakening. Sleep not unnaturally® seems to be pleasant,
because it gives us rest; but the rest which we take in sleep does not last longer than
the time taken by our natural activities, nor do we eat for a longer period than that
during which we abstain from food, in spite of the fact that eating is pleasanter than
fasting.

32 . Why is it that some animals imitate their parents immediately after
birth, while others, like man, do so late, or hardly at all, or never? Is it because some
quickly attain a state of physical perfection,” while others are late in doing so, and
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some are without a perception of what is for their good, while others possess such a
perception? Those therefore which possess both these qualities, namely, perception
of what is for their good and physical perfection, imitate their parents,
but those who have not both these qualities do not do so; for physical and perceptive
powers are both requisite.

33 . Whyis it that white leprosy does not occur in animals other than man?
Is it because, while it is a disease which afflicts other animals, only in man does the
hair and skin turn partially white? (But, if so, one might raise the question why
diversity of colour in animals occurs at birth and not afterwards.) Or is it because
the skin of other animals is hard, whereas man has naturally very thin skin? Now
white leprosy is an excretion of breath, which in the other animals is prevented from
escaping by the thickness of their skin.

34 . Why is it that in white leprosy the hair turns grey, but it does not
necessarily follow that leprosy is always present where there is grey hair? Is it
because the hair grows from the skin, and greyness is as it were a corruption of the
hair? When therefore the skin is in a morbid condition, the hair that grows from it is
necessarily affected; but when the hair is unhealthy the skin is not necessarily so.

35 . Whyis it that some animals are ill-tempered after bearing young, dogs,
for example, and pigs, but others are not noticeably so, for instance women and
sheep? Is it because those animals which are full of excretions are mild-tempered,
for that which causes them pain passes out at the time of birth? Those,'® on the
other hand, who in bearing young lose healthy material, are made irritable by the
reduced condition in which they are; just as hens are bad-tempered, not just when
they have laid, but when they are sitting, from want of food.

36 - Why is it that eunuchs, when they are emasculated, in other respects
change into the likeness of the female,—for they have the voice, the shrillness, and
the lack of articulation which characterize women, and so undergo a violent change,
as do other animals when castrated (in bulls and rams, however, we find the horns
assuming contrary forms, the reason being that their females have contrary kinds of
horns, and so bulls when they are castrated grow larger horns and rams smaller
horns)—in respect of size, however, alone eunuchs change into the likeness of the
male, for they become larger? Now size is characteristic of the male, for the female
is smaller than the male. Or is it not after all a change into the likeness of the female
rather than the male? For it is not a change in every dimension, but only in height,
whereas the male is characterized by width and depth as well; for this is what his
full growth involves. Furthermore, as is the female to the male, so within the female
sex is the maiden to the woman; for the latter has reached the full nobility of form,
while the former has not yet done so. It is into the likeness of their nature then that
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the eunuch changes; for their growth is in height. So Homer well says,
Stature chaste Artemis gave them,

as being able to give what, being a maiden, she herself possessed. When, therefore, a
eunuch changes in size, he does not change into the likeness of the male; for the
change is not in the direction of physical perfection, but eunuchs increase in size
only in respect of height.

37 . Why is it that eunuchs either never suffer from varicose veins, or do so
less than others? Is it because, by their being castrated, their nature changes into
that of persons lacking generative power? Now boys and women lack this power,
and neither has varicose veins except women very occasionally.

38 . Why is man better able to utter many voices, while other animals of one
and the same species utter only one voice? Has man too really only one voice, but
many forms of speech?

39 . And why has man different forms of speech, while the other animals
have not? Is it because men in their speech make use of a number of letters, but the
other animals employ either none or only two or three consonants? (Now it is
consonants combined with vowels that form speech.) Now speaking is signifying
something not merely by the voice but by certain conditions of the voice, and not
merely to signify pain or pleasure; and it is the letters which regulate these
conditions. But children express what they want to say in just the same way as wild
beasts; for young children cannot yet make use of the letters in speech.

40 . Why is it that of all animals man alone is apt to hesitate in his speech?
Is it because he is also liable to be dumb, and hesitancy of speech is a form of
dumbness, or at any rate the organ of speech is not perfect? Or is it because man
partakes more of rational speech, while the other animals only possess voice, and
hesitancy of speech, as its name implies, is simply'' being unable to explain one’s
meaning continuously?

41 . Why is it that man more than the other animals is apt to be lame from
birth? Is it because the legs of animals are strong (for quadrupeds and birds have
bony and sinewy legs), but human legs are fleshy, and so owing to their softness they
more easily become damaged through movement? Or is it because in man alone of
animals the period of gestation varies? For he may be born after the seventh or the
eighth or the tenth month. For the other animals there is one fixed time for coming
to perfection without any further delay; but in man the period of delay is long, and
so, when the foetus moves, its extremities being soft are more liable to become
broken in the longer period.
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42 . Why have eunuchs sore and ulcerated legs? Is it because this is also
characteristic of women, and eunuchs are effeminate? Or, while this is true, is the
cause in women as well this, that the heat has a downward tendency? (Menstrua-
tion shows that this is so.) So neither eunuchs nor women grow thick hair, owing to
the presence of copious moisture in them.

43 . Why is it that no animal except man suffers from gall-stones? Is it
because in beasts of burden and cloven-hoofed animals the ducts of the bladder are
wide? Those animals which produce their young alive not immediately but after an
interval, like certain of the fishes, never have bladders, but the sediment which
might form gall-stones is forced into the bowels (as happens also in birds), and so
easily passes out with the excrement. But man has a bladder and a stalk to the
bladder, which is narrow in proportion to his size; so, because he has this part, the
earthy matter is forced into the bladder (and so chamber-pots become discoloured
by it) and, owing to the heat in that region, it becomes concocted and thickens still
more and remains there and increases owing to the narrowness of the urethra; for
the earthy sediment, being unable to make its way out easily, coheres together and
forms a gall-stone.

44 . Why is it that beasts of burden and cattle and horned animals and birds
do not belch? Is it owing to the dryness of their stomachs? For the moisture is
quickly used up and percolates through; whereas belching results when the
moisture remains and evaporates. In animals with long manes and tails, owing to
the length of their necks, the breath tends to travel downwards, and therefore they
generally break wind backwards. Birds and horned animals neither belch nor break
wind; and ruminating animals do not belch, because they have several stomachs and
the so-called ‘reticulum’; and so the breath finds a passage up and down through
many channels, and the moisture is taken up before it can become vaporized and
cause either belching or breaking of wind.

45 . Why is it that tame animals are invariably found also in a wild state,
but wild animals are not always found also in a tame condition? For even men
certainly exist in a wild state in some places, and wild dogs are found in India and
horses elsewhere; but lions and leopards and vipers and many other animals are
never found in a tame state. Is it because the inferior condition is more easily
acquired at first and it is easier to degenerate into it, since it is not the original but
the ultimate nature which is difficult to attain to at once? For this reason all tame
animals are at first wild rather than tame (for example the child is greedier and
more quick-tempered than the man), but physically weaker. So we find the same
state of affairs in the products of nature as in those of the arts. For among the latter
there are always badly-made objects, and the bad are more numerous than the
good, beds for instance and garments and the like; and, where a good object is
produced, it is always possible to find also a bad one, but, where a bad object is
produced, it is not also possible always to find a good one. This can be seen from an
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examination of the works of the primitive painters and sculptors; for in their day
there was not yet any good painting or sculpture anywhere, but only inferior work.
So likewise nature always produces inferior specimens and in a greater number, and
superior specimens in a smaller number and in some cases not at all. Now the tame
is superior and the wild inferior. It is, I suppose, easier for nature—not the primitive
nature but that towards which animals develop—to make the good kinds also tame;
but the opposite kinds never, or scarcely ever, become tame, and it is only under
certain conditions of locality and time that sooner'? or later owing to a general
admixture of circumstances all animals can become tame. The same thing happens
in plants of all kinds; those which are garden plants are also found in a wild state,
but it is impossible for all to be cultivated, but some are so peculiarly conditioned in
many respects in their natural soil that, though neglected and left wild, they grow
better and more like cultivated plants than those which are carefully tilled in other
soil.

46 . Why s it that men have large navels, whereas in the other animals they
are inconspicuous? Is it because in the latter, owing to the long period of gestation,
they wither off and project outwards and swell all up into sores, and so the
navel sometimes even becomes mis-shapen? Now man comes forth from the womb
in an imperfect condition, and so his navel comes away still full of moisture and
blood. That some animals are perfect and others imperfect at birth is shown by the
fact that some animals can fend for themselves at once, but children require looking
after. '

47 . Why is it that some animals copulate only once, others frequently, and
some only at certain seasons of the year and others at no fixed time? For example,
man does so at all times but wild animals only occasionally, and the wild boar only
does so once but the domesticated pig frequently. Is it the effect of nourishment and
warmth and exercise, since ‘Cypris depends on fullness’? Again, the same species
bears young once in some localities but several times in others; for instance, the
sheep in Magnesia and Libya have young twice a year. The reason is the prolonged
period of gestation; for animals, when their desire is satisfied, feel desire no longer,
just as, when they have fed, they no longer desire food. Also animals when pregnant
feel less desire for sexual intercourse, because the menstrual purgation does not take
place.

48 . Why is it that men who have widely-spaced teeth are generally
short-lived? Is it a sign that the skull is thick? For the brain is weak if it is not well
ventilated, and so, being moist, it quickly decays, just as all other things decay if
they are not in motion and cannot evaporate. For this reason too man has very thick
hair upon the head, and the male is longer-lived than the female because of the
sutures in his skull. But we must next consider length of life in relation to other
conditions.
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49 . Why then are men long-lived who have a line right across their palms?
Is it because animals whose limbs are badly articulated are shortest-lived, aquatic
animals for example? And if those which are badly articulated are short-lived,
clearly those that are well articulated must be the opposite. Now the latter are those
in which even those parts are best articulated which are by nature badly articulated;
and the inside of the hand is the least well articulated part of the body.

50 . Why is it that man alone squints, or at any rate does so more than any
other animal? Is it because he alone, or more than other animals, is liable to seizure
in infancy, when distortion of the vision also always begins?

51 . Why is man more affected by smoke than other animals? Is it because
he is most prone to shed tears, and shedding tears is one of the effects of smoke?

52 . Why does horse take pleasure in and desire horse, and man take
pleasure in man, and generally why do animals delight in animals which are akin to
and like them? For every!’ animal is not equally beautiful, and desire is of the
beautiful. The beautiful then ought to be pleasanter; but in actual fact it is truer
that not every kind of beauty is pleasant,' nor are pleasure and the beautiful
equally pleasing to all men; for example, one creature takes greater pleasure in
eating or drinking and another in sexual intercourse. The question why each
creature prefers and takes greatest pleasure in sexual intercourse with a creature
that is akin to it is dealt with elsewhere; but to add that what is akin is also most
beautiful is not true. But we regard as beautiful that which is pleasing with a view to
sexual intercourse, because, when we feel desire, we delight in looking upon the
object of our desire. And indeed the same thing happens in other forms of desire; for
example, when we are thirsty we take greater pleasure in the sight of something to
drink. So that which is beautiful in view of a certain use of it seems to be most
pleasant because we particularly desire it. (But this is not true of that which is
beautiful in itself, as is proved by the fact that even grown men appear to us
beautiful, when we look at them without'® any idea of sexual intercourse. Do they
then appear beautiful in such a way as to give our eyes more pleasure than those
who are of an age for sexual intercourse? There is no reason why they should not,
provided we do not happen to feel a desire for sexual intercourse.) Thus something
to drink appears to us as particularly good; for, if we happen to be thirsty, we shall
see it with considerable pleasure.

53 . Whyis it that in man the front of the body is more thickly covered with
hair than the posterior portion, but in quadrupeds the posterior part is hairiest? Is it
because all two-footed animals have the front part of the body more thickly
covered? For the birds resemble man in this respect. Or is nature always
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accustomed to protect the weaker parts and is every creature weak in some respect?
Now in all quadrupeds the posterior portions are weaker than the front parts owing
to their position; for they are more liable to suffer from cold and heat; but in man
the front portions of the body are weaker and suffer likewise under these
conditions.

54 . Why is it that man sneezes more than any other animal? Is it because
he also suffers most from running at the nose? The reason for this is that, the heat
being situated in the region of the heart and being naturally disposed to rise
upwards, in the other animals its natural direction is towards the shoulders and
thence, splitting up owing to refraction, it travels partly into the neck and head and
partly into the backbone and flanks, because these parts are all in the same straight
line and parallel to the ground on which the animal stands. Now the heat,'® as it
travels along, distributes the moisture uniformly to these parts alike; for the
moisture follows the heat. Four-footed animals therefore do not suffer either much
from running at the nose or sneeze; for sneezing is due to the rush either of a mass of
breath, when moisture evaporates more quickly than the body, or of unconcocted
moisture (hence it precedes a cold in the head);'” and these forms of moisture are
not found in the other animals, because the rush of heat is equally distributed
between the fore and hind parts of an animal. Man being naturally, like the plants,
at a right angle to the ground on which he stands, the result is that a very copious
and violent rush of heat takes place in the direction of the head, and the heat in its
course thither rarefies and heats the ducts in the region of the head. Now these
ducts being in this condition are better able to receive the moisture than those
leading downwards from the heart. When, therefore, a man happens to have
become in too moist a condition and to have been cooled off externally,'® the result is
that the heat obtaining nourishment and collecting within increases, and as it does
so it is carried to the head and the ducts there. Into these the moisture, which is thin
and unconcocted, follows the heat and fills them up and causes cold in the head and
likewise sneezing. For at the beginning of a cold the heat, being carried along in
advance of the moisture and inflating the ducts, causes sneezing by the expulsion of
the breath and by the drawing off'® of those humours which are light and pungent.
Hence it happens that after sneezing from a cold in the head one wipes away watery
matter. These all having been set in motion, the continuous and solid®® humours
follow closely upon them and block up the ducts in the region of the head and
nostrils. If they become swollen and distended, they cause pain in the region of the
head. That the ducts are blocked is shown by the fact that no breath can pass out
through them;?' so those who suffer from running at the nose neither sneeze nor can
they use their sense of smell. Sneezing unaccompanied by running at the nose is due
to the same causes, but has some slight and insignificant origin; and so the humours,
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being collected by the heat and vaporized by it owing to their small mass, are
precipitated down the nostrils. The noise made by the breath is due quite as much to
the violence of its rush as to its quantity. For the heat, being carried along in a direct
line to the brain and rushing into it, is refracted into the nostrils, because the ducts
there lead out from the brain. The rush made by the breath in breaking out into the
nostrils, being unnatural, is consequently violent, and therefore makes loud noises.
Amongst the other animals birds are most liable to running at the nose, because
they most resemble man in form; but they are less liable to it than man, because
they usually hold their heads down, since they derive their food from the ground.

55 . Why are marine animals larger and better nourished than land
animals? Is it because the sun consumes the outer surface of the earth and takes the
nourishment out of it? (For this reason too those animals which are enclosed in the
earth are better nourished.) Marine animals then are free from all these disadvan-
tages.

56 - Why is it that the other animals provide themselves more often with dry
than with moist food, but man takes more moist than dry nourishment? Is it
because man is naturally very hot and therefore requires most cooling?

57 - Why is it that eunuchs do not become bald? Is it because they have a
large amount of brain-matter? Now this is the result of their not having sexual
intercourse with women; for the semen passes from the brain through the spine. For
this reason too bulls which have been castrated appear to have large horns after
castration. For the same reason also, apparently, women and children are not bald.

58 . Why is it that some animals are able to feed themselves directly after
birth, while others cannot? Are those who can do so the shorter-lived among those
animals which are capable of memory? It is for this reason that they always die
sooner.

59 . Why does man produce more moist than dry excrement, but horses and
asses more dry than moist? Is it because the latter animals take more dry food,
whereas man takes more moist than dry nourishment? For all excrement comes
from food, and a greater amount of food produces a greater quantity of excrement.
Some animals then take more moist food, others more dry food, because some are
naturally dry and others moist. Animals then which are naturally dry feel more
desire for moist food, since they require it more; but those which are naturally moist
desire dry food, for they stand more in need of it.

60 . Why is it that birds and men and the courageous animals have hard
frames? Is it because high spirit is accompanied by bodily heat, since fear is a
process of cooling? Those then whose blood is hot are also courageous and
high-spirited; for the blood gives them sustenance. Plants too which are watered
with warm water become harder.
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61 - Why is it that quadrupeds of a small size most often give birth to
monstrosities, whereas man and the larger quadrupeds, such as horses and asses, do
so less often? Is it because the small quadrupeds, such as dogs, pigs, goats, and
sheep, have much more abundant progeny than the larger animals, which either
always or usually produce only one offspring at a time? Monstrosities come into
being when the semen becomes confused and disturbed either in the emission of the
seminal fluid or in the mingling which takes place in the uterus of the female. So
birds too produce monstrosities; for they lay twin eggs, and their monstrosities are
born from such eggs in which the yolk is not separated by the membrane.

62 . Why is the head in man more hairy than the rest of the body—in fact
quite disproportionately so—while in the other animals the opposite is the case? Is it
because some of the other animals send an excessive amount of their nutritive
material into teeth, others into horns, others into hair? Those who expend their
nourishment on horns have less thick hair on the head; for the available material is
used up in the horns. Those whose nourishment goes into teeth have thicker hair on
the head than horned animals (for they have manes), but less thick than such
creatures as birds. For birds have the same sort of covering as man; but, whereas in
birds the covering is distributed all over the body owing to its abundance, in man it
breaks out only on the head; for man is neither on the one hand devoid of hair, nor
on the other hand has he sufficient to cover the whole body.

63 . Why is it that in man alone of the animals the hair turns white? Is it
because most of the animals shed their coats every year, for instance the horse and
the ox, while others, though they do not do so, are short-lived, such as sheep and
others (in which case the hair does not turn white, because it does not as it were
grow old)? But man does not change his hair and is long-lived, and so he grows
white owing to age.

64 . Why is it that those in whom the distance from the navel downwards is
longer than that from the navel to the chest are short-lived and weak? Is it because
their stomach is cold owing to its small size, and therefore it tends to cause excretion
rather than concoction? Now such persons are unhealthy.

65 . Why is it that some animals come into being not only from the sexual
intercourse of animals with one another but also spontaneously, while others, such
as man and the horse, can only be born as the result of sexual intercourse? Is it due,
if to no other cause, at any rate to the fact that the former have a short period of
coming to birth, so that the moment of birth is not protracted and can take place at
the change of the seasons; but of the latter class the coming to birth is much
protracted, since they are born after a year or ten months, so that they must
necessarily be born from the intercourse of animals with each other or not at all??
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66 . Why is it that the teeth of Ethiopians are white—indeed whiter than
those of other nations, but their nails are not correspondingly white? Are their nails
dark because their skin also is black and blacker than that of others, and the nails
grow out of the skin? But why are their teeth white? Is it because those things turn
white out of which the sun extracts the moisture without adding any colour to them,
as happens in the case of wax? Now the sun colours the skin, but it does not colour
the teeth, but the moisture is evaporated out of them by the heat.

67 . Why is it that, when the head is removed, some animals die immedi-
ately or very soon, while others do not? Does death occur less quickly in the
bloodless animals, which require little nourishment, since they do not need food
immediately and the heat in them is not diffused in moisture, whereas full-blooded
animals cannot live without food and heat? The former can live after their heads are
cut off, for they can live longer without breathing. The reason for this has been
stated elsewhere.

BOOK XI

PROBLEMS CONNECTED WITH
THE VOICE

1 . Why is it that of all the senses the hearing is most liable to be defective
from birth? Is it because the sense of hearing and the voice may be held to arise
from the same source? Now language, which is a kind of voice, seems to be very
easily destroyed and to be very difficult to perfect; this is indicated by the fact that
we are dumb for a long time after our birth, for at first we simply do not talk at all
and then at length begin only to lisp. And because language is easily destroyed, and
language (being a kind of voice) and hearing both have the same source, hearing is,
as it were, per accidens, though not per se, the most easily destroyed of the senses.'
Further evidence of the fact that the source of language is eminently easy to destroy
may be taken from the other animals; for no animal other than man talks, and even
he begins to do so late, as has already been remarked.

2 . Why is it that the deaf always speak through their nostrils? Is it because
they are near to being dumb? Now the dumb make sounds through their nostrils;
for the breath escapes by that way because their mouth is closed, and it is closed
because they make no use of their tongue for vocal purposes.

3 . Why have all hot-natured men big voices? Is it because they necessarily
have a large amount of cold air in them? For their breath, which is hot, attracts the
air to itself, and the more of it there is the more it attracts. Now a big voice arises
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from setting in motion a large quantity of air, and when the motion is swift, the
voice is shrill, and when it is slow, it is deep.

4 . Why do the deaf always speak through their nostrils? Is it because the
deaf breathe more violently? For they are near to being dumb; the passage therefore
of the nostrils is distended by the breath, and those who are in this condition speak
through the nostrils.

5 . Why are sounds more audible at night? Is it because there is more quiet
then owing to the absence of great heat? For this reason too there is usually less
disturbance; for it is the sun which is the source of movement.

6 . Why do voices sound shriller at a distance? For example, those who try to
imitate persons shouting from a very great distance utter shrill noises, like those of
an echo; and the sound of an echo is distinctly shriller, and it is a distant sound,
being the result of refraction. Since then in sound the swift is shrill and the slow is
deep, one would have expected voices to seem deeper from a distance, for all moving
bodies move more slowly the farther they progress from their starting-point, and at
last fall. May not the explanation be that these mimics use a feeble and thin voice?
when they imitate a distant sound? Now a thin voice is not deep, and it is impossible
to emit a small and feeble sound that is deep, but such a sound is necessarily shrill.
Or is it true that not only do the mimics imitate for this reason, but also the sounds
themselves become shriller? The reason is that the air which travels makes the
sound; and just as that which first sets the air in motion causes the sound, so the air
in its turn must do likewise and be partly a motive power and partly itself set in
motion. That is why sound is continuous, motive power continually succeeding to
motive power, until the force is spent, which results in falling in the case of bodies
when the air can no longer impel the missile, while in the case of sound the air can
no longer impel other air. Continuous sound is produced when air is impelled by air,
while the missile continues its progress as long as there is air to keep a body in
motion. In the latter it is always the same body that is carried along until it drops, in
the former it is always different air. Smaller objects travel more quickly at first, but
do not go far. Therefore voices are shriller and thinner at a distance; for that which
moves more quickly is shrill—a question which we have already raised. It is for the
same reason that children and invalids have shrill voices, whereas grown men and
healthy persons have deep voices. That from near at hand one cannot clearly
distinguish degrees of deepness and shrillness and that altogether the conditions are
not the same as those of heavy bodies thrown, is due to the fact that the body thrown
is one and preserves its identity throughout; whereas sound is air impelled by air.
Consequently a body falls in one particular spot, while the voice scatters in every
direction, just as though a body thrown were, in the course of its flight, to be broken
into infinitely many pieces, some particles even returning on their track.
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7 - Why are newly plastered houses more resonant? Is it because their
smoothness gives greater facility for refraction? They are smoother because they
are free from cracks and their surface is continuous. One must, however, take a
house which is already dry and not one which is still quite wet; for damp clay gives
no refraction of sound. It is for this reason that stucco has a higher degree of
resonance. Perhaps the absence of disturbance in the air also contributes something;
for when the air is massed together it beats back the air that strikes against it.

8 . Whyisit that if a large jar or empty earthenware vessels are buried in the
ground and lids placed on them, the buildings in which they are have more
resonance, and the same is true if there is a well or cistern in the house? Is it
because, since an echo is due to refraction, the air when enclosed is necessarily
massed together, and so the sound has something dense and smooth upon which it
can strike’ and from which it can be refracted, these being the most favourable
conditions for an echo? A well, then, or a cistern causes the contraction and massing
together of air, and jars and earthenware vessels also have dense surrounding walls,
and so the phenomenon in question results in both cases. For anything which is
hollow is particularly resonant; for which reason bronze vessels are particularly so.
That resonance still continues when the vessels are buried need not surprise us; for
the voice is carried downwards as much as in any other direction—indeed one
conceives of it as being carried in a circle in every direction.

9 . But why is it that there is more resonance where vessels are buried than
where they are not? Is it because covered vessels receive the air and retain it better?
The result is that the impact of sound upon them is more violent.

10 . Why does cold water poured out of a jug make a shriller sound than hot
water poured from the same vessel? Is it because the cold water falls at a greater
speed, being heavier, and the greater speed causes the sound to be shriller? Heat, on
the other hand, makes water lighter by rarefying it and causing it to rise. We may
compare the phenomenon that torches deal softer blows when they are alight.

11 . Why is it that the voice is rougher when one has passed a sleepless
night? Is it because the body, owing to absence of concoction, is moister than usual,
especially in its upper part (which is also the cause of heaviness in the head), and
moisture in the region of the windpipe necessarily makes the voice rougher? For
roughness is due to unevenness, whilst depth is due to congestion; for the passage of
sound is then slower.

12 . Why does the voice become broken very readily after meals? Is it
because the region in which it is produced is thoroughly heated by constant impacts,
and, becoming heated, attracts the moisture? The moisture too is itself more
copious and readier to hand when food is being taken.
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13 . Why is the sound of weeping shrill, whereas that of laughing is deep? Is
it because those who weep either set only a little breath in motion, because they are
weak, or else exhale violently, which makes their breath travel quickly? Now speed
makes for shrillness; for that which is hurled from a body which is tense travels
quickly. (On the other hand, a man who is laughing is in a relaxed condition.) Those
who are weak make shrill sounds, for they set only a little air in motion, in some
cases merely on the surface. Further, the air emitted by those who are laughing is
warm, while the breath of those who are weeping is colder, just as pain is a chilling
of the region round the breast. Now heat sets a great mass of air in motion, so that
its progress is slow, whereas cold imparts movement to a little air only. The same
thing happens with flutes; when the player’s breath is hot, the sound produced is
much deeper.

14 . Why do children and the young of other animals have shriller voices
than the full-grown of their species, and that though shrillness involves a quality of
violence? Is it because® the voice is a movement of the air, and the swifter the
movement the shriller is the sound? Now a little air can be moved more easily and
quickly than a large quantity, and it is set in motion owing either to its concretion or
to its dissolution by heat. Now since we draw in cold air when we inhale, the air
within us can become concreted by the act of inhalation; but exhalation, when heat
sets air in motion, can become voice, for it is when we are exhaling that we speak,
not when we are inhaling. And since the young are hotter than their elders, and
their interior passages are narrower, they may well have less air in them. So, as
there is less in them of that which is moved and more motive power, namely heat, for
both reasons the movement of the air may be quicker; and, for the reasons already
stated, the quicker the movement the shriller the voice.

15 . Why is the sound of weeping shrill and of laughter deep? Is it because
those who weep, in uttering their cries, strain and contract the mouth? Owing to the
tension the air that is in them is impelled into swift motion, and the contraction of
the mouth, through which it passes, makes its speed still greater. For both these
reasons the voice becomes shrill. On the other hand, those who laugh relax the
tension in doing so and open the mouth. Since then for this reason they emit the air
from the mouth through a wide aperture and slowly, their voice is naturally deep.

16 . Why is it that persons without generative power, such as boys, women,
men grown old, and eunuchs, have shrill voices, while adult men have deep voices?
Is it because’ the thin voice has only one dimension, just as the line and other thin
things have one dimension, while thick things have more than one? Now it is easier
to create and set in motion one thing than several things. Now the breathing of the
persons mentioned above is feeble and sets little air in motion; and the air which has
only one dimension is very small in quantity, for it will be thin for the reasons
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already stated. And the voice produced from it will be of the same quality, and a
thin voice is shrill. This then is the reason why persons without generative power
have shrill voices; whereas men who are vigorous set a large quantity of air in
motion with their breath, and the air, being large in quantity, is likely to move
slowly and causes the voice to be deep. For shrillness of voice is, as we have seen,
produced by a movement at once swift and thin, neither of which conditions is
fulfilled in an adult man.

17 . Why are our voices deeper in the winter? Is it because then the air both
inside and outside us is thicker, and, being such, its movement is slower and the
voice therefore deeper? Further, we are drowsier in the winter than in the summer
and sleep longer, and we are heavier after sleeping. In the period then during which
we sleep for a longer time than we are awake (namely, the winter), we may expect
to have deeper voices than in the season when the contrary happens. For during the
short interval of wakefulness the condition set up during sleep persists and causes a
tendency to drowsiness.

18 . Why is the voice deeper as a result of drinking and vomiting and cold
weather? Is it due to the congestion of the larynx caused by phlegm, which makes
fluid matter collect in it? In some people vomiting and drinking, in others the season
and the constriction resulting therefrom, make the larynx narrower, so that the
passage of breath is slower; and its slow passage makes the voice deep.

19 . Why is it that a deeper voice is more audible close at hand, but less so at
a distance? Is it because a deeper voice sets a greater amount of air in motion, but
not at a distance? So we hear it less well at a distance, because it travels less far, but
better from near at hand, because a greater mass of air strikes upon our sensory
organ. A shrill sound is audible at a distance, because it is thinner; and that which is
thin has greater longitudinal extension. It might also be said that the motion which
causes it is quicker; this would be so, if the breath which sets the air in motion were
at the same time dense and narrow. For, in the first place, air which is small in bulk
moves more readily (for the air which is set in motion by that which is narrow is
small in bulk); and, secondly, that which is dense deals more impacts, and it is these
which cause the sound. This can be illustrated from musical instruments; for, all
other conditions being the same, it is the thinner strings that give shriller sounds.

20 . Why does the voice seem shriller to those standing at a distance,
whereas shrillness depends on the rapidity with which the voice travels, and that
which travels moves more slowly the farther it goes? Is it because the shrillness of
the voice depends not only on the rapidity with which it travels but also on the
attenuation of sound? The farther one is away the more attenuated is the voice
when it reaches one, because very little air is set in motion. For the motion gradually
diminishes; and just as number in diminishing terminates in the unit, so a body
terminates in a single dimension, and this in a body is tenuity. So it is also with the
voice.
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21 . Why is it that both those who have taken violent exercise and those who
are weak speak shrilly? Is it because those who are weak set only a little air in
motion, and a little air travels more quickly than a larger quantity? Those who have
taken violent exercise, on the other hand, set the air in vigorous motion, and air
which is in vigorous motion travels more quickly, and in the voice quickness of
motion causes shrillness.

22 . Why do those who shout after meals spoil their voices? Indeed, we can
see how those who are training their voices, such as actors and chorus-men and all
such persons, practise early in the morning and on an empty stomach. Is it because
the spoiling of the voice is simply the spoiling of the region through which the voice
passes out? So too those who have sore throats have their voices spoilt, not because
the breath which causes the voice is any worse, but because the windpipe is
roughened. This region by its nature is especially liable to be roughened by violent
heat, and so neither can those who are in a fever sing, nor can those who have been
suffering from a violent fever sing immediately after it leaves them; for their larynx
is roughened by the heat. The consumption of food naturally increases and heats the
breath, and it is reasonable to suppose that the breath being in this state makes the
windpipe sore and rough as it passes through; and when this happens the voice is
naturally spoilt.

23 . Whyis it that the voice, which is air that has taken a certain form and is
carried along, often loses its form by dissolution, but an echo, which is caused by
such air striking on something hard, does not become dissolved, but we hear it
distinctly? Is it because in an echo refraction takes place and not dispersion? This
being so, the whole continues to exist and there are two parts of it of similar form;
for refraction takes place at the same angle. So the voice of the echo is similar to the
original voice.

24 . Why is it that, although the young of all other animals and infants have
shriller voices than the full-grown of their species, calves have deeper voices than
full-grown oxen? Is it because in each species the young resembles the female of the
same kind? Now among cattle cows have deeper voices than bulls, and the calves
resemble the former rather than the latter; but in all other species the males have
deeoer voices.

25 . Why is it that when the orchestra of a theatre is spread with straw, the
chorus makes less sound? Is it because, owing to the unevenness of the surface, the
voice does not find the ground smooth when it strikes upon it and is therefore less
uniform, and so is less in bulk, because it is not continuous? Similarly light too
shines more on smooth surfaces, because it is not cut off by anything which
intercepts it.

26 - Why does salt make a noise when it is thrown on fire? Is it because salt
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has a little moisture in it which is evaporated by the heat and violently bursting
forth rends the salt? Now anything which is rent makes a noise.

27 - Why is it that some children, before they reach the age at which it is
time for them to express themselves clearly, find voice and say something distinctly,
and then go on as before until the usual age for speaking arrives? Some regard such
incidents as portents; and before now cases have been reported of children who
spoke immediately after birth. Is it because generally the majority of children at
birth® follow the usual course of nature (and so the phenomenon in question occurs
only in a few), and their faculties keep pace with one another; and so they hear and
find voice and understand what they hear and speak and express themselves clearly
all at the same time? Sometimes, however, these things do not go together, but some
children understand before the faculty by which they converse is set free for use,
while in others the opposite happens. The latter, then, would not converse
intelligently (for they merely repeat what they hear); but when the time comes at
which they can both speak and understand, they make a natural use of both
functions. But in those in whose souls perception through hearing has been
perfected before the organ’ by which the voice is first set in motion and speech is
formed, the full power and freeing of the organ of speech sometimes comes to pass
when they already understand a great deal. This is especially likely to happen after
sleep—the reason being that sleep makes the body and the faculties more sluggish
by giving them a rest—or, if not after sleep, after some other similar change has
taken place. We can do many things of this sort which require some short-lived
opportunity—after which the conditions are no longer suitable—when the organ of
speech is in this state of freedom; and when there has been obviously present to their
sensation something by which thought was stirred, in virtue of having heard it the
child returns to it and utters it. Now tunes and phrases often occur to us without our
choosing, but if we originally utter them by choice, we afterwards speak or sing
them without choosing and cannot get rid of them from our lips. So too when this
happens in children, the part relapses again into its natural condition, until the time
comes for it to become strong and to be separately constituted.

28 - Why do some objects, chests for example, suddenly make a noise and
move, when nothing perceptible sets them in motion? Yet that which causes motion
is stronger than that which is moved. The same question arises in connexion with
corruption and old age; for everything which is said to be ‘destroyed by time’ is
destroyed by something imperceptible. Is it similar to dripping water and stones
lifted by the growth of plants, namely, that it is not the final effort but its continuity
which raises or moves the object? This continuity of effort is imperceptible, but it
results in a movement which is perceptible. So too that which is contained within
perceptible spaces of time moves and can be divided into imperceptible portions, but
these cause motion and corruption by their sum and their continuity? Now
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continuity is not in the present time but in the period of time terminated by the
present.

29 . Why does one hear less well when one is yawning? Is it because a
quantity of breath emitted in the yawn finds its way also into the ears from inside, so
that the motion which it sets up in the neighbourhood of the ears makes a distinct
impression on the perception, especially after sleep? Now sound is air or a certain
condition of it. The sound then from outside enters the ear, and that from within
comes into collision with it, and the movement thus caused checks the progress of
the sound from without.

30 . Why do children hesitate more in their speech than grown men? Is it
because, just as when we are children, we always have less control over our hands
and feet and at a still earlier age cannot walk at all, so the young cannot control
their tongue? Now when they are quite small, they cannot speak at all but can only
make sounds like the animals, because they lack control. This is the cause not only
of hesitancy in speech but also of lisping and stammering. Lisping is due to the
inability to master a letter—not any letter but some particular one; stammering is
due to the dropping out of some particular letter or syllable; hesitancy is due to the
inability to join one syllable to another sufficiently quickly. All three are due to
want of power; for the tongue is not an efficient servant of the intelligence. The
same thing occurs in those who are drunken and in the old; but always to a less
extent than in children.

31 . Why is it that the voice trembles in those who are nervous or afraid? Is
it because the heart is shaken by the passing out of the heat? For this happens in
both conditions, being an effect both of nervousness and of fear. When the heart is
shaken, the impact is not one but many, like that from strings which are not
properly stretched.

32 . Why is it that those who are nervous have deep voices, but those who
are afraid speak shrilly? Is it because in those who are afraid the region about the
heart is chilled, because the heat passes downwards, and so they set only a little air
in motion? For the force which sets the air in motion is derived from heat. In those
who are nervous the heat travels upwards, as happens in those who are ashamed; for
it is through shame that nervousness is felt. In those who are ashamed the heat
travels upwards to the face, as is shown by the fact that they tend to blush. The heat
therefore dissolves and thickens the air with which they speak, and such air can only
be propelled slowly; and in the voice that which is slow is deep.

33 . Why are sounds more audible in the night than in the day? Is it for the
reason that Anaxagoras gives, namely, that in the day-time the air, heated by the
sun, hisses and roars, but at night it is still because the heat has ceased, and that
when there is no noise hearing is easier? Or is it because one hears more easily



BOOK XI 1401

through a comparative void than through a plenum? Now in the day the air is
dense, being full of light and of the sun’s rays; but at night it is rarer, for then the
fire and the rays, which are bodies, have gone out of it. Or is it because in the
day-time the various bodies around us distract our intelligence, and so it is less able
to distinguish® what it hears? Also because we do all that we have to do preferably in
the day rather than at night, our intelligence® too is busy then; and the perception
apart from intelligence does, if one may say so, only an imperceptible amount of
work—as the saying is, ‘It is the mind which sees, the mind which hears’. But at
night when our sight has no work to do and our intelligence is more at liberty, the
channel of hearing, being wider open, is just as receptive of sounds and better able to
report them to the intelligence, because the latter is neither busy nor distracted by
the sight, as it is in the day-time.

34 . Why is it that persons without generative power, such as boys, women,
men grown old, and eunuchs, have shrill voices, while adult men have deeper
voices? Is it because of the weakness of the organ which sets the air in motion? For
that which is weak sets only a little in motion; and a little air travels quickly, and
that which travels quickly is shrill. Or is it because the first passage through which
the air passes is narrow in those who are without generative power, so that that
which expels the air from it has little force, and the air, being small in volume,
travels quickly through the larynx above, which is wide? But in the adult and fully
developed men this passage is wide (just as also is that leading to the testicles), and
so the quantity of the air expelled is also greater; and so passing through more
slowly it makes a deeper sound.

35 . Whyis it that those who hesitate in their speech cannot speak softly? Is
it because they are hindered from using their voice by some impediment? Since,
then, there is not equal force exerted and similar movement set up when there is
some impediment to the movement and when there is none, a violent effort is
required. Now the voice is a movement, and those who use more force speak louder;
and so, since they have to force the hindrance out of the way, those who hesitate in
their speech must necessarily speak louder.

36 - Why do those who hesitate in their speech become worse when they are
nervous, but better under the influence of drunkenness? Is it because their condition
is a state resembling apoplexy of some interior part of the body which they cannot
move and which by its coldness hinders their speech? Wine then, being naturally
hot, tends to get rid of the coldness, but nervousness creates coldness; for it is a form
of fear, and fear is a chilling condition.

37 . Why is it easier to hear sounds from outside in a house than those from
inside a house outside it? Is it because the sound from inside becomes dispersed
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because it travels over an immense space, so that each component part of the sound
is not sufficiently strong to make itself heard, or at any rate is less audible? On the
other hand, a voice from without entering within into a smaller space and into
stagnant air arrives in a close mass, and so being greater in bulk is more audible.

38 . Why are those who hesitate in their speech melancholic? Is it because
melancholy is due to their responding too quickly to appearances? Now this is
characteristic of those who hesitate in their speech; for the impulse to speak
outstrips their power to do so, the mind responding too quickly to that which has
appeared to it. The same thing occurs in those who lisp; for in them the organs
employed in speech are too slow.'® This is shown by the fact that men under the
influence of wine become lispers, since then they respond most to the appearances
and not so much to the mind.

39 . Why do leeks contribute to loudness of the voice (for we find that this is
so even with partridges)? Is it because, whereas boiled garlic makes the throat
smooth, leeks contain a certain amount of adhesive matter, and this cleanses the
larynx?

40 . Why is it that in all other creatures the sounds made are shriller when
more violence is used, but man speaks more shrilly when he is weak? Is it because
then he sets less air in motion, and this passes along quickly and its speed makes the
sound shrill?

41 . Why can one hear better when one holds one’s breath than when one
exhales? This is why people when hunting tell one another not to breathe. Is it
because the power of perception rises into the upper parts of the body when the veins
are distended? For it sinks when one is asleep; and so those who are sleeping exhale
rather than inhale, and lose the sense of hearing. Or does the blood rise upwards
when one exhales, so that the lower parts of the body become void, and one can hear
better in a void? Or is it because breathing is a noise, and when it takes place in the
act of exhaling it impedes the hearing?

42 . Why do small quantities of salt make a noise and explode more quickly,
but large quantities more violently? Is it because in the former case the particles
burst quickly because they are small (for the fire does not have far to penetrate), but
in the latter case slowly, since a large mass is more difficult to burst than a small? A
small quantity makes a small noise because the impact is small, whereas a large
quantity makes a loud noise because the impact is greater; and sound is an impact.
The stronger an object is, the greater is the explosion if it is struck; for it is less
yielding.
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43 . Why is it that if the same quantity of salt is thrown on to a large fire, it
makes less noise than if thrown on a small fire, or else makes no noise at all? Is it
because it is burnt up before it can burst? For it burns because the moisture is used
up, and it makes a noise because it bursts.

44 . Why does one hear less well when one is yawning? Is it because the
action of yawning cuts off the breath internally and the breath so cut off
accumulates in the region of the ears? This is shown by the fact that there is a noise
in the ears when one yawns. Now the breath thus cut off hinders the hearing.
Further one also makes a noise when one yawns, and this tends to impede the
hearing. Also the organs of hearing must necessarily become compressed by the
distension of the mouth in yawning.

45 . Why is it that though the voice, since it is a kind of stream, is naturally
inclined to travel upwards, yet it is more audible below from above than above from
below? Is it because the voice is a kind of air mingled with moisture, and this air
being weighed down by the moisture is carried downwards instead of upwards, since
it is the natural characteristic of moisture to be carried downwards? For this reason
one hears better when one is below. Or is such a result characteristic only of the
voice of a living creature (for it contains moisture), while the phenomenon which we
are discussing is found also in other sounds? Just as the sight then, if it be allowed to
fall from a higher to a lower object, makes an upwards reflexion and vice versa, so
the voice, which has a natural tendency to rise, coming into collision with the air
which bars its progress, cannot overpower the air, which is greater in mass and
heavier, but the air which is set in motion by the voice, being refracted, is carried in
a contrary direction and downwards, and so, being scattered in a downward
direction, it is more audible below. Somewhat similar is that which happens in an
echo, which is due to the refraction of the voice in a contrary direction.

46 . Why are the voices of drunken persons more broken than those of the
sober? Is it because their voice breaks easily owing to their state of repletion? This
can be illustrated by the fact that chorus-men and actors practise not after a meal
but on an empty stomach. Now since a person in a state of drunkenness is in a
condition of greater repletion, his voice is naturally more broken.

477 . Why can one hear shriller voices at a greater distance? Is it because
shrillness in the voice is rapidity, and what is carried forcibly along moves more
rapidly, and what is carried violently along is carried farther?

48 . Why can we hear better if we hold the breath? Is it because breathing
makes a noise? It is only natural therefore that we should hear better when the noise

is less; for the noise is less when we hold the breath.

49 . Why is it that light cannot penetrate through dense objects, whereas
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sound can do so, although light is rarer and travels'' farther and quicker than
sound? Is it because light travels in a straight line, and so, if anything blocks its
direct course, it is completely cut off, but sound, because it is a breath, can also
travel in a line that is not direct? So we can hear those who make sounds from any
direction and not only those who are in a straight line with our ears.

50 . Why is the sound of laughing deep, whereas that of weeping is shrill? Is
it because a voice which comes from those who are in a state of tension is shrill, and
that which is shrill is weak? Now both these characteristics are found rather in
those who are weeping; for they are in a state of greater tension and they are
weaker.

51 . Whyisit that the voice, being air which has assumed a certain form and
is carried along,'? often loses its form by dissolution, but an echo, which is formed by
such air striking on something hard, does not become dissolved, but we hear it
distinctly? Is it because in an echo refraction takes place, not dispersion? It starts
then as a complete whole and continues to be so. Also, the effect produced upon it is
due to a similar agency; for it is refracted from the air in the hollow, not from the
hollow itself.

52 . Why is it that when one person makes a sound and a number of persons
make the same sound simultaneously, the sound produced is not equal nor does it
reach correspondingly farther?" Is it because each of them thrusts forward his own
portion of air and they do not all impel the same air, except to a very small extent?
The result is much the same as when a number of persons throw stones but each
throws a different stone, or at any rate most of them do so. Neither in the latter case
will any missile travel far (or at any rate not correspondingly farther), nor in the
former case will the voice reach farther. For this great voice is that of many, not of
one; so at a short distance it appears correspondingly greater (just as a number of
missiles reaches the same spot), but at a great distance this is no longer so.

53 . Why do those who are nervous have deep voices, but those who are
afraid speak shrilly, though a feeling of shame is a kind of fear? Or are the two
conditions really very different? For those who feel shame blush (and nervousness is
a kind of shame), whereas those who are afraid turn pale. It is clear then that in
those who are afraid the heat fails in the upper part of the body, so that the breath,
being weak, sets only a little air in motion; and that which is small in bulk travels
quickly, and in the voice quickness is shrillness. But in those who feel shame the
heat in the region of the breast travels upwards, as is shown by the fact that they
blush. Now a strong force sets a great mass of air in motion, and a great mass travels
slowly, and in the voice slowness is deepness.
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54 . What is the cause of hesitation of speech? Is it due to the chilling of the
region in which the sound is produced, and to a condition resembling apoplexy in
that part of the body? This is why those who hesitate, if warmed with wine and
deriving thence a continuity of speech, are better able to connect their words
together.

55 . Why is it that of all animals man alone is apt to become hesitating in
speech? Is it because he alone possesses the power of uttering words, while the other
animals only have voices? Now those who hesitate in their speech use their voice,
but they cannot connect their words together.

56 . Why is the voice shriller in winter and in those who are sober, and
deeper in summer and in those who are drunken? Is it because the quicker a voice is
the shriller it is, and it is quicker when it proceeds from one who is in a state of
tension? The bodies of those who are sober are in a more solid condition than those
of the drunken, and bodies are in a more solid condition in winter than in summer;
for heat and warmth have a dissolvent effect upon the body.

57 . Why does the voice come to perfection later in man than in any other
creature capable of sound? Is it because there are many variations and kinds of
sounds in the human voice? For the other animals can express few or no letters; and
that which is most elaborate and contains a large number of variations takes a long
time to perfect.

58 . Why is it that the sight cannot pass through hard objects, but the voice
candoso? Is it because the course of the sight can only take one direction, namely, a
straight line (as is shown by the rays of the sun and the fact that we can only see
what is directly opposite us), whereas the voice can take many directions, since we
can hear from everywhere? When therefore the sight is prevented from making its
way through in a straight line, because there is no continuous passage between the
eye and the object, it is impossible to see through the impeding matter. But the air
and the voice, since they travel everywhere, find their way everywhere and make
themselves audible. On the other hand, the sight can penetrate through liquids, but
voices cannot be heard through them or hardly at all, although the liquid is rarer
than the earth, because the passages are small and close together and continuous,
and so the sight is not prevented from travelling in a straight line. For the same
reason it is possible to see through glass, although it is dense, but not through a
fennel-stalk, although it contains rarities, because in the former the pores are
continuous, in the latter they are irregular, and their size is no advantage if they are
not straight.' The voice is not audible through water, because the empty air-spaces
in it are too small and so cannot admit the voice or let it pass through, or only with
difficulty; for the voice is a kind of air. For that which is rarer is not necessarily
more penetrable, unless at the same time the passages are adapted to that which is
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passing through. So also that which is rarer is not necessarily more compressible,
unless its passages are of such a kind as to admit the passage of other bodies. But, it
may be urged, that which is rare is soft and compressible. True, but in some things
compression is impossible owing to the smallness of the passages—in glass, for
example; for its passages cannot be contracted, although it may be rarer than a
fennel-stalk, for the reason already mentioned. So too with water and the like. This
then is clear, that, although the rare and the soft are either identical or else of a very
similar nature, yet it does not follow that the rarer a thing is the more it admits of
contraction. The reason in all these cases is the same.

59 . Why is it that the sound produced becomes less if some of those who
produce it are withdrawn, but its character is unchanged? Is it because their voice
had formed part of a general mingling of sound, and that which is mingled is not
mingled in one part and not in another, but is mingled throughout? So when some of
those who make the sound are withdrawn, the volume of sound comes forth in the
same way as before from the various voices, and must therefore, though smaller,
necessarily retain the same characteristics.

60 . What is the cause of hesitancy in speech? Are those who hesitate in too
great a hurry because of the heat that is in them, and so they stumble and stop? If
s0, they resemble those who are angry, for they too become full of panting, with the
result that a large quantity of breath comes together. Or do they pant owing to the
boiling of the heat, because it is abundant and cannot come forth before the proper
moment of exhalation? Or is the right explanation the exact contrary, namely, that
it is the chilling rather than the heating of the region in which the sound is
produced—a state resembling apoplexy in that part of the body? That is why those
who hesitate, when warmed with wine and deriving thence a continuity of speech,
are better able to connect their words together.

61 . Why are voices deeper in the winter? Is it because then the air is thicker
and as a consequence its movement is slower, and therefore the voice is deeper? Or
is it because the air passes more slowly through narrow passages, and the region
round the larynx is closed by the cold and by the phlegm which flows into it?

62 . Why is it that boys, women, eunuchs, and old men have shrill voices? Is
it because the movement of air which creates a shriller sound is quicker? Now it is
more difficult to move a greater amount of the same thing, and so those who are in
the prime of life draw in the air in greater quantities, and therefore this air, since it
travels more slowly, makes the voice deeper. In boys and eunuchs the contrary
occurs, because they contain less air. Old men’s voices tremble because they cannot
control them, just as, when invalids and children take hold of a long stick by one
end, the other end shakes, because they have no control over it; this too is the cause
of trembling in old men, namely lack of control. We must suppose also that
trembling of the voice in those who are nervous or afraid or chilled is due to the
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same cause. For in one whose voice is in this state, since most of the heat collects
within as a result of the above conditions, the rest, which is small in quantity, cannot
control the voice; consequently it shakes and trembles. This is the reason why artists
who belong to the class of those who are conscious of nervousness speak in a low
voice at first, until they settle down to their work; for by keeping the voice low they
can control it.

BOOK XII

PROBLEMS CONNECTED WITH THINGS
OF PLEASANT ODOUR

1 - Why is it that perfumes produced by burning affect the senses less at a
short distance? Is it because the effluvium is pleasanter when mingled with the air
in a weak form, as happens in medicinal myrrh? Or can the contrary of this be the
explanation, namely, that the fire destroys the odour in the immediate neighbour-
hood of the flames? For the odour is produced when the perfume evaporates; that is
why near the embers the effluvium has no odour, but it appears purer and thinner
the farther away it is.

2 . Why is it that the odours of burning perfumes and of flowers are less
sweet-scented at a close distance? Is it because particles of earth are given off with
the odour, and these, owing to their weight, fall more quickly to the ground, and
therefore the odour is pure at a greater distance? Or is the effluvium not at its
strongest either quite near to its source or very far from it? For close at hand it has
not yet gained strength, while at a distance it has become dissipated.

3 . It is said that trees become sweet-scented upon which the rainbow has
fallen. Is this true or false? And if it is true, what can be the cause of the
phenomenon? That it does not happen always and as a universal rule is obvious; for
rainbows often occur without any visible effect on the trees. When it does happen
(for it does occur sometimes and this has given rise to the saying), the effect is not
produced on every kind of wood. The cause can only be attributed to the rainbow
per accidens, especially if the rainbow does not really occur in nature but is an effect
produced on the eye by refraction. Now the phenomenon, as we said, does not occur
whatever the condition of the wood; for shepherds say that sweet odour is noticeable
after the rains which accompany the rainbow not in green or in dry trees but in
burnt wood, and in particular where briars and brambles grow and trees which have
sweet-scented flowers. The reason for the sweet scent is the same as in the soil; for
where the soil is hot and burnt through and through, anything which grows from it
is at first sweet-scented. For things which contain but little moisture, if they are
burnt at all, become sweet-scented; for the heat concocts this moisture. (So, of the
whole world, those parts towards the sun have a sweeter odour than those towards
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the north; and of the former those towards the east have a sweeter odour than those
towards the south, for the districts of Syria and Arabia have more soil, but Libya is
sandy and free from moisture.) For there must not be a large amount of
moisture—for much moisture is difficult to concoct—nor must there be a complete
absence of it, or else there will be no evaporation. These conditions are fulfilled in
newly burnt wood and wood which naturally has a sweet odour in itself. This is
proved to be true by the flowers, for it is through them that the wood emits its scent.
The theory that sweet odour is engendered in any trees upon which the rainbow
rests is due to the fact that this cannot happen without the presence of water; for it is
when the wood has been wetted and has then concocted the moisture by the heat
which is in it, that it gives out the vapour which is being engendered in it. But there
must not be a large amount of water; for too much water drenches the tree and
extinguishes the heat previously caused by the burning. Now the rains which follow
the rainbow, so far from being heavy, may almost be called slight. Also if there is a
number of rainbows, the rain is not heavy, but it falls little and often. It is therefore
natural under these circumstances that men notice nothing unusual except the
rainbow and attribute to it the cause of the sweet odour.

4 . Why is it that flowers and burnt perfumes smell sweeter at a distance,
whereas close at hand they have rather the smell either of vegetation or of smoke? Is
it because scent is a form of heat and sweet-scented things are hot? Now heat is
light, and so, the further the perfumes penetrate, the more does their scent become
purified from other concomitant odours produced by their leaves and by smoke,
which is a watery steam; at a short distance, on the other hand, the mingled odours
are simultaneously perceptible in the plants in which they are present.

S . Why do things always emit a stronger odour when they are in motion? Is
it because they fill a larger space of air than when they are at rest? The result is that
the odour is thus transmitted more quickly to our perception.

6 . Why is it that we perceive odours less in the winter, especially in frosty
weather? Is it because the air is more free from motion when it is cold? The motion
therefore set up by the body which produces the odour cannot have such a
far-reaching effect owing to the difficulty of imparting motion to the efluvium and
to the air in which it is present.

7 . Why do perfumes have a more pungent odour when they are burnt on
ashes than on the fire? And why is their odour stronger and more persistent when
they are burnt on ashes? Is it because their odour is less thoroughly concocted on
ashes, and therefore greater in bulk? Now fire by quickly concocting their natural
force alters their odour; for concoction involves alteration in that which is
concocted.

8 . Why do those roses in which the centres are rough smell sweeter than
those in which they are smooth? Is it because those roses smell sweetest which
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partake most of the natural characteristics of the rose? Now the rose is naturally
thorny, and so it smells sweeter when its characteristics are more natural.

9 . Why are the odours both of burnt perfumes and of flowers less pleasant at
a short distance? Is it because at a short distance the earthy element is transmitted
with the scent, and so mixing with it lessens its strength, whereas the odour travels
to a distance? It is for this reason too that flowers when rubbed lose their scent.

10 . Are scents smoke [or air]' or vapour? For it makes a difference, in that
the former is produced by fire, the latter without it. And is something transmitted
from the sense to the objects producing the scent or vice versa, causing a continuous
motion in the adjoining air? Also, if any efAuvium is given off by these objects, one
would expect them to become less; yet we see that those things which have the
strongest scent last the longest.

11 - Why have perfumes a more pungent odour when they are burnt on
ashes than on fire? Is it because their odour is less thoroughly concocted on ashes
and is therefore greater in bulk? Consequently a large quantity of the earthy
element is vaporized in the process and becomes smoke; but the fire burns up the
earthy element before it can escape, and so the odour is purer and reaches the senses
untainted by the smoke. This is also the reason why flowers when rubbed smell less
sweet; for the rubbing imparts motion to the earthy element and the slow heat does
not destroy it.

12 . Why is it that sweet-smelling seeds and plants promote the flow of
urine? Is it because they contain heat and are easily concocted,” and such things
have this effect? For the heat which is in them causes quick digestion and their
odour has no corporeal existence; for evil-smelling plants, such as garlic, by reason
of their heat promote the flow of urine, but their wasting effect is a still more
marked characteristic. But sweet-smelling seeds contain heat, because odour is in
general engendered by heat; while evil-smelling things are unconcocted. Now
anything which is to promote the flow of urine must be not only hot but also easily
concocted, in order that it may accompany the liquids in their downward course and
effect their digestion.

13 . Why is it that wines mixed with water have a less strong odour® than
when they are unmixed? Is it because wine mixed with water is weaker than
unmixed wine? Now the weaker is more easily changed by any force acting upon it
than the stronger. So wine mixed in the water is more easily affected than unmixed
wine. Now it is characteristic of that which is easily affected* to yield® to something
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else or to receive something which does not belong to it; unmixed wine, therefore,
has a strong odour, but wine mixed with water is odourless.

BOOK XIII

PROBLEMS CONNECTED WITH THINGS
OF UNPLEASANT ODOUR

1 - Why is it that urine acquires a more unpleasant odour the longer it
remains in the body, whereas ordure becomes less unpleasant to the smell? Is it
because the latter becomes drier the longer it remains in the body (and what is dry is
less liable to putrefaction), but urine thickens, and the fresher it is the more like it is
to the original liquid drunk?

2 . Why is it that things of unpleasant odour do not seem to have an odour to
those who have eaten them? Is it because, owing to the fact that the scent penetrates
to the mouth through the palate, the sense of smell soon becomes satiated and so it
no longer perceives the odour inside the mouth to the same extent—for at first every
one perceives the odour, but, when they are in actual contact with it, they no longer
do so, as though it had become part of themselves—and the similar odour from
without is overpowered by the odour within?

3 . Why have flowers an unpleasant odour when they are rubbed? Is it
because the earthy element, which is in the flower, mingles with the odour?

4 . Why is it that no living creature is pleasant to the smell except the
leopard—which is pleasing even to animals, for they are said to find pleasure in its
odour—and when they decay they are unpleasant to the smell, but many plants
when they decay and wither become still more pleasant to the smell? Is it because
the cause of evil odour is an unconcocted condition of excretion? For this reason the
perspiration of some people is sometimes unpleasant, particularly in those whose
perspiration is not usually unpleasant, as the result of disease. Also farts and
belches of those who are in an unconcocted state are unpleasant. The same cause
must be ascribed for evil odour in the flesh and in that which is analogous to it (by
which I mean that which in other animals corresponds to flesh); for here too there is
sometimes unconcocted excretion. This then when it putrefies is a cause of evil
odour in living creatures and in decaying bodies. For this reason too the fat and the
bony parts and the hair have no evil odour, because the fat and bones are already
concocted, while the hair contains no moisture. Now plants contain no excretion. Or
is there excretion in them also, but, because plants are naturally dry and hot, is the
moisture in them more easily concocted and not of a muddy consistency? This can be
illustrated from the soil, which is pleasant to the smell in hot regions, such as Syria
and Arabia, and from the fact that the plants which come from there are
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sweet-smelling, because they are dry and hot; and such plants are not liable to
decay. But animals are not dry and hot, and so their excretions are unconcocted and
malodorous, and likewise their exhalations, and when they decay the moisture
putrefies. This does not happen in plants, because they contain no excretions.

S . Why are things of unpleasant odour more unpleasant when they are hot
than when they are cool? Is it because odour is a vapour and an effluvium? A
vapour, then, and an effluvium is caused by heat; for a movement takes place, and
heat is the source of the movement. Cold, on the contrary, is a source of stagnation
and contraction and downward movement; but heat and all odours have an upward
tendency, because they are in the air, and the organ which perceives them is above
and not below; for odour penetrates to the brain and so causes perception.

6 . Why, if one eats garlic, does the urine smell of it, whereas this does not
happen when other things are eaten which have a strong odour? Is it because, as
some of the followers of Heraclitus say, vaporization takes place in the body just as
in the universe, and then, when the process of cooling succeeds, moisture is formed
in the universe and urine in the body, so the vaporization from the food, when it is
formed by intermixture, causes the odour(for it is odour after it has undergone
change)? If so, should not all the foods too which have a strong odour produce this
effect, which we know they do not? Furthermore, concretions from vapour do not
resume their original form—which would result in wine, for example, being
produced from the vapour of wine instead of water, as actually happens—and so
this part of their theory is also untrue. The truth is that garlic, alone of foods which
have an odour which is strong and also promotes the flow of urine, has the quality of
inflating the lower part of the belly; all other such foods (radishes, for example)
engender breath higher up or else do not promote the flow of urine. But garlic' has
these three qualities: it promotes the flow of urine, it engenders breath, and it does
so in the lower part of the body. The region round the privy parts and the bladder
feels the effect of such foods owing to its nearness and because it is liable to admit
breath; that this is so is shown by the distension of the privy parts. It is clear
therefore that the excretion of garlic is more liable than that of any other such food
to reach the bladder with the breath, and this excretion mingling with the urine
imparts its odour to it.

7 . Why is it that the mouths of those who have eaten nothing, but are
fasting, have a stronger odour, ‘the smell of fasting’, as it is called, but when they eat
the odour ceases, when one would expect it to increase? Is it because, as the stomach
becomes empty, the air becomes hotter from the absence of motion and causes the
breath and the excretions of phlegm to putrefy? That the air becomes hotter is
proved by the fact that fasting also induces an increase of thirst. When food is
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taken, the odour ceases because it is less than that of the food; for the heat in the
food overcomes the internal heat, so that it cannot undergo any process of change.

8 . Why has the armpit a more unpleasant odour than any other part of the
body? Is it because it is least exposed to the air? Such parts have a particularly
unpleasant odour because putrefaction takes place in them owing to the stagnation
of fat. Or is it because the armpit is not moved and exercised?

9 . Why is it that those who have a goaty odour are still more unpleasant
when they anoint themselves with unguents? Is it because this kind of thing happens
in many instances; for example, if something acid and something sweet are mixed,
the resulting whole is sweeter? Now any one who perspires has an unpleasant odour,
and unguents are productive of heat and therefore induce perspiration.

10 - Why is it that the odour of the breath of those who are bent and
deformed is more unpleasant and oppressive? Is it because the region round the
lungs is contracted and bent out of an upright position, so that it does not give a free
passage to the air, but the moisture and the breath, which tends to be enclosed
within, putrefies?

11 - Why is it that most unguents are unpleasant when they mingle with
perspiration, but others have a sweeter or at any rate not a more unpleasant odour?
Do those which change as a result of movement or friction deteriorate in odour,
whereas those which do not are improved? There are some such perfumes, just as
there are some flowers from which scents are made, which deteriorate when rubbed
or heated or dried, white violets, for example; but others remain the same, for
instance roses. The unguents too made from flowers of the former class change,
while those made from the latter do not; and so rose-perfume is least liable to
change. Also unguents have a more unpleasant odour on those whose perspiration is
malodorous, through mingling with their opposite, just as honey when mixed with
salt becomes not sweeter but less sweet.

12 . Why do objects always produce a stronger odour when they are in
motion? Is it because they fill up the air? The result is that the odour is thus
transmitted more quickly to our perception.

BOOK XIV

PROBLEMS CONNECTED WITH THE EFFECT
OF LOCALITY ON TEMPERAMENT

1 . Why are those who live under conditions of excessive cold or heat brutish
in character and aspect? Is the cause the same in both cases? For the best mixture
of conditions benefits the mind as well as the body, but excesses of all kinds cause
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disturbance, and, as they distort the body, so do they pervert the mental tempera-
ment.

2 . Whyis it that in Pontus corn, if exposed to the cold, keeps intact for many
years? Is it because the extraneous moisture is evaporated together with the heat, as
happens in grapes? For some things are evaporated by the cold and others with the
heat.

3 . Why do burning fevers occur more frequently in the coldest season? Is it
because the cold imprisons the heat within? In the summer the contrary occurs, the
interior of the body being cooler than the exterior. Burning fever is the inflamma-
tion in which,' the exterior of the body being cold, the interior is in a condition of
excessive heat.

4 . Why are the Ethiopians and the Egyptians bandy-legged? Is it because
the bodies of living creatures become distorted by heat, like logs of wood when they
become dry? The condition of their hair too supports this theory; for it is curlier
than that of other nations, and curliness is as it were crookedness of the hair.

5 - Why is it that in damp regions copulation is more likely to lead to the
birth of female offspring? Is it because a large amount of moisture thickens more
slowly, and in damp regions the semen is moister owing to the presence of more
moisture in the temperament?

6 - Why is it that in marshy districts sores on the head are quickly cured, but
those on the legs only with difficulty? Is it because the moisture, since it contains an
earthy element, is heavy, and heavy things are carried downwards? Thus the upper
parts of the body are easily concocted, because the impurities are carried
downwards; but the lower parts become full of abundant excretion which easily
putrefies.

7 - Why is it that those who live in airy regions grow old slowly, but those
who inhabit hollow and marshy districts age quickly? Is it because old age is a
process of putrefaction, and that which is at rest putrefies, but that which is in
motion is either quite free from, or at any rate less liable to, putrefaction, as we see
in water? In lofty regions, therefore, owing to the free access of the breezes, the air
is in motion, but in hollow districts it stagnates. Furthermore, in the former, owing
to its movement, the air is always pure and constantly renewed, but in marshy
districts it is stagnant.

8 . Why are the inhabitants of warm regions cowardly, and those who dwell

in cold districts courageous? Is it because there is a natural tendency which
counteracts the effects of locality and season, since if both had the same effect
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mankind would inevitably be soon destroyed by heat or cold? Now those who are
hot by nature are courageous, and those who are cold are cowardly. But the effect of
hot regions upon those who dwell in them is that they are cooled, while cold regions
engender a natural state of heat in their inhabitants. Both races are large of
stature—those who live in cold regions because of the innate heat in them, and those
who inhabit hot districts owing to the heat in which they live; for increase of stature
occurs both in those who are hot and as a result of heat, whereas cold has a
contracting effect. Since then those who live in cold districts have a powerful
principle of growth in themselves, and those who live in hot regions encounter no
external cold which prevents their growth, both naturally admit of considerable
increase in stature. But this is less true of those who live in our latitudes, because the
principle of growth in them is less strong, and those who live in cold regions feel the
contracting effect of cold.

9 . Why are those who live in hot regions longer-lived? Is it because their
natural condition is drier, and that which is drier is less liable to putrefaction and
more lasting, and death is as it were a kind of putrefaction? Or is it because death is
due to the chilling of the interior heat, and everything is chilled by a surrounding
medium which is colder than itself? Now in warm regions the surrounding air is hot,
but in cold regions it is cold and so more quickly and effectively destroys the interior
heat of the body.

10 . Why are those who live in hot regions longer-lived? Is it because they
preserve their heat and moisture better? For death is the corruption of these.

11 . Why is it that we become drowsier in marshy districts? Is it because
there we are more cooled, and cooling, being a kind of rest, induces sleep, and sleep
occurs during rest?

12 - Why is it that those who live on board ship, though they spend their
time on the water, have a healthier colour than those who live in marshes? Is the
weather and the free access of the breezes the cause? Now water makes men pale
when it putrefies, a process which is due to the absence of movement; that is why
those who live in marshy regions are rather pale.

13 - Why is suffocating heat very frequently experienced in wintry regions,
much more so than in warm districts? Is it because of the moisture in the air? For as
a result of the same heat applied to it water becomes hotter than air, and therefore
damper air? becomes hotter than dry air.’ Or perhaps the air is not really hotter* in
these regions, but only seems so by contrast with the general coolness, as the sun
emerging from a cloud seems hotter in contrast with its effect when it is behind a
cloud.
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14 - Why do those who live in southerly climes tend to have black eyes? Is
blueness of the eyes due to excess of internal heat, whereas blackness is due to its
absence, as Empedocles affirms? Just, therefore, as those who dwell in the north
have blue eyes, because the internal heat is prevented from escaping owing to the
external cold; so in those who dwell in southerly climes the moisture cannot escape
owing to the surrounding heat, but the heat escapes because there is nothing to bar
its exit, and the moisture left behind causes blackness; for when light departs that
which is left behind is dark. Or does the pigmentation of the eye assimilate itself to
the colour of the rest of the body? If so, the eyes of those who live towards the north
are blue, because they are themselves white (for blue is akin to white); and those
who dwell in the south being black, their eyes also are black.

15 . Why are those who live in warm regions wiser than those who dwell in
cold districts? Is it for the same reason as that for which the old are wiser than the
young? For those who live in cold regions are much hotter, because their nature
recoils owing to the coldness of the region in which they live, so that they are very
like the drunken and are not of an inquisitive turn of mind, but are courageous and
sanguine; but those who live in hot regions are sober because they are cool. Now
everywhere those who feel fear make more attempt to inquire into things than do
the self-confident, and therefore they discover more. Or is it because the race of
those who live in warm regions is more ancient, the inhabitants of the cold regions
having perished in the Flood, so that the latter stand in the same relation to the
former as do the young to the old?

16 - Why are the inhabitants of warm regions cowardly, and those who
dwell in cold regions courageous? Is it because human beings have a natural
tendency which counteracts the effect of locality and season (for, if both had the
same tendency, they would soon be destroyed)? Now those who are hot by nature
are courageous and those who are cold are cowardly. The effect of hot regions upon
their inhabitants is to cool them (for, their bodies having rarities, the heat escapes
out of them), but those who live in a cold climate become heated in their nature,
because their flesh is condensed by the external cold, and when it is in this condition
the heat collects internally.

BOOK XV

PROBLEMS CONNECTED WITH
MATHEMATICAL THEORY

1 . Why is it that of all the lines which divide a rectilinear figure into two
parts that drawn from angle to angle alone bears the name of diameter? Is it
because the diameter, as its name implies, divides the figure of which it is the
diameter into two parts without destroying it? The line therefore which divides it at
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its joints (by which I mean the angles) will be the diameter; for it does not destroy
the figure but divides it, like those who divide up implements of war for distribution.
But a division which cuts through a composite figure in the lines which form it
destroys the figure; for a rectilinear figure is constructed on angles.

2 - Why is the diameter so called? Is it because it is the only line which
divides a rectilinear figure into two parts, as though one should call it the
‘dichameter’?' And why” is it the only one that bears this name of all the lines which
divide a rectilinear figure into two parts? Is it because it is the only line which
divides the figure at the points where its limbs bend, whereas all other lines divide it
in its sides?

3 . Why do all men, barbarians and Greeks alike, count up to 10 and not up
to any other number, saying for example, 2, 3, 4, 5 and then repeating them,
one-five, two-five, just as they say eleven, twelve?® Or why do they not stop at some
point beyond ten and repeat from there? For every number is made up of one, two,
&c., combined with a preceding number, and thus a different number is formed;
but the counting always proceeds in fixed sets of ten. For it is clearly not the result
of chance that all men invariably count in tens; and that which is invariable and
universal is not the result of chance, but is in the nature of things. Is it because ten is
a perfect number? For it combines every kind of number, odd and even, square and
cube, length and surface, prime and composite. Or is it because ten is the original
number, since one, two, three, and four together make ten? Or is it because the
bodies which move in the heavens are nine in number? Or is it because in ten
proportions four cubic numbers result, from which numbers the Pythagoreans
declare that the whole universe is constituted? Or is it because all men have ten
fingers and so, as though possessing counters that indicate the numbers proper to
man, they count all other things by this quantity? One race among the Thracians
alone of all men count in fours, because their memory, like that of children, cannot
extend farther and they do not use a large number of anything.

4 . ... because the earth is a centre? For the shapes which appear to us are
always similar. This does not seem* to be so unless one views them from the centre,
but they would sometimes appear triangular, sometimes irregular foursided figures,
and sometimes take other forms. Now the earth would appear to us to be the centre
of the universe, if we could view it from the heavenly bodies.’ For the earth being
spherical, the centre of the universe and of the earth will be the same. But we dwell
on the surface of the earth, so that it is not from the centre but at the distance of half
the diameter that the heavenly bodies appear to have the shapes that they do appear
to have. What reason then is there why the appearance of their shapes should not
remain the same when the distance is increased?

'duxéperpog as from dixa (‘into two parts’).
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S - Why is it that, although the sun moves with uniform motion, yet the
increase and decrease of the shadows is not the same in any equal period of time? Is
it because the angles to the objects seen, that is the angles made by the rays of the
sun and subtending equal arcs, are equal? Now if these are equal, so also are the
angles which the rays when produced® make in the triangle formed by the first ray
and the object seen and the shadow. If the angles are equal, the line which is farther
from the object seen must be greater than that which is less far; for we know that
this is so. Let the circumference, therefore, be divided into any number of equal
parts, and let the object seen be H. When therefore the sun at A falling on H makes
the shadow HL’, the ray must fall on L. But when the sun comes to B, the ray from B
will fall within HL, and similarly again when the sun comes to C; otherwise one
straight line will touch another straight line at two points. Since therefore 4B is
equal to BC, the angles which subtend them at D will also be equal, for they are
situated about the centre. But if the angles on this side of D are equal, so also are the
corresponding angles in the triangle; for they are at the apexes of the first pair of
angles. So while the angle is divided into two equal parts, the line LE will be greater
than the line EF within LH.® So too with the other angles formed by the rays from
the circumference. At the same time it is clear that the shadow must be shortest at
midday and that then its increases are least. For the sun is most over our head at
midday, and stifling heat occurs both for the reason just mentioned and because
there is no wind; for wind is caused when the sun dissipates the air near the earth. If
therefore it does so simultaneously in both hemispheres, midnight and midday
would naturally be windless.

6 - Why does the sun penetrating through quadrilaterals form not rectilinear
shapes but circles, as for instance when it passes through wicker-work? Is it because
the projection of the vision is in the form of a cone, and the base of a cone is a circle,
so that the rays of the sun always appear circular on whatever object they fall? For
the figure also formed by the sun must be contained by straight lines, if the rays are
straight; for when they fall in a straight line on to a straight line, they form a figure
contained by straight lines. And this is what happens with the rays; for they fall on
the straight line of the wicker-work, at the point where they shine through, and are
themselves straight, so that their projection is a straight line. But because the parts
of the vision which are cut off towards the extremities of the straight lines are weak,
the parts of the figure about the angles are not seen; but what there is of straight line
in the cone describes a straight line, while the rest does not, but the sight falls on
part of the figure without perceiving it. For there are many things to which the sight
penetrates without our seeing them, objects, for instance, which are in darkness. A
similar phenomenon is the fact that a quadrilateral figure appears polygonal, and at
a greater distance circular. Now since the projection of sight is in the form of a cone,
when the figure is removed to a distance the parts of the vision which are cut off
towards the angles, because they are weak and few, do not see anything when the
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distance is increased; but the parts of the vision which fall upon the centre of the
figure, being numerous and strong, are more persistent. When, therefore, the figure
is near at hand, they can’ see the parts in the angles; but, when the distance is
greater,'® they cannot do so. For this reason too a curved line removed to a distance
appears straight, and the moon on the eighth day seems to be contained by straight
lines, if the vision falls upon the line which encloses it and not on its breadth. For
when the circumference is near, the sight can discern how much nearer one part of
the circumference is than another; but when it is distant, the sight does not perceive
it clearly, and it seems to be equally distant; and so it appears to be straight.

7 - Why, though the moon is spherical, do we see it straight when it is
half-full? Is it because our vision and the circumference of the circles which the sun
makes when it falls upon the moon are in the same plane? Whenever this happens,
the sun appears as a straight line; for since that which casts its vision on a sphere
must see a circle, and the moon is spherical, and the sun looks down upon it, there
must be a circle which is caused by the sun. When therefore this is opposite to us,
the whole is visible and the moon appears to be full; but when it changes owing to
the altered position of the sun, its circumference becomes on a plane with our sight
and so it appears straight, and the rest appears circular, because a hemisphere is
opposite our vision, and this has the appearance of a semicircle; for the moon is
always facing our vision, but when the sun sheds its rays we do not see it. And after
the eighth day it begins to fill out from the middle, because the sun as it passes on
makes the circle incline more towards us; and the circle being thus presented to view
resembles the section of a cone. It assumes a crescent-like appearance when the sun
changes its position; for when the circle of the sun reaches the extreme points, which
make the moon seem half-full, the circumference of the circle appears; for it is no
longer in a straight line with the vision, but passes beyond it. When this happens and
the circle passes through the same points, it must necessarily appear to have a
crescent shape; for a part of the circle is directly on a plane with the eye (a part of
the circle, that is, which was formerly opposite to us), so that part of the brightness
is cut off. Then the extremities too remain in the same position, so that the moon
must have a crescent shape to a greater or less extent according to the sun’s
movement; for when the sun changes its position, the circle upon which it looks also
turns, remaining on the same points; for it might assume an infinite number of
inclinations, since an infinite number of the largest circles can be described through
the same points.

8 . Why is it that the sun and moon, which are spherical, have the
appearance of being flat? Is it because all things of which the distance is uncertain
seem to be equidistant, when they are more or less distant? And so in a single body
composed of parts, provided that it is uniform in colour, the parts must necessarily
appear equidistant, and the equidistant must appear to be uniform and flat.
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9 . Why does the sun make long shadows as it rises and sets, and shorter
when it is high in the heavens, and shortest of all at midday? Is it because, as it rises,
it will at first make a shadow parallel to the earth and cast it to an infinite
distance,"' and then make a long shadow, which grows ever less because the straight
line from the higher point falls within that from the lower point. Let 4B be the
gnomon, and C and D two positions of the sun. The ray from C, the line CF, will fall
outside the line DE;'? and the shadow BE is formed when the sun is higher in the
heavens, and BF when it is lower, and it will be shortest when'® the sun is at its
highest and over our head.

10 . Why are the shadows thrown by the moon longer than those thrown by
the sun, though both are thrown by the same perpendicular object? Is it because the
sun is higher than the moon, and so the ray from the higher point must fall within
that from the lower point? Let 4D be the gnomon, B the moon, and C the sun. The
ray from the moon is BF, so that the shadow will be DF; but the ray from the sun is
CE, and its shadow therefore will necessarily be less, viz. DE.

11 - Why is it that during eclipses of the sun, if one views them through a
sieve or a leaf—for example, that of a plane-tree or any other broad-leaved tree—or
through the two hands with the fingers interlaced, the rays are crescent-shaped in
the direction of the earth? Is it because, just as, when the light shines through an
aperture with regular angles, the result is a round figure, namely a cone (the reason
being that two cones are formed, one between the sun and the aperture and the
other between the aperture and the ground, and their apexes meet), so, when under
these conditions part is cut off from the orb in the sky,'* there will be a crescent on
the other side of the aperture from the illuminant, that is, in the direction of the
earth (for the rays proceed from that part of the circumference which is a
crescent)? Now as it were small'® apertures are formed between the fingers and in a
sieve, and so the phenomenon can be more clearly demonstrated than when the rays
pass through wide apertures. Such crescents are not formed by the moon, whether
in eclipse or waxing or waning, because the rays from its extremities are not
clearcut, but it sheds its light from the middle, and the middle portion of the
crescent is but small.

12 - Why does the parhelion not occur either when the sun is in mid-heaven
or above the sun or below it, but only at the side of it? Is it because the parhelion is
produced when our visual ray to the sun is refracted, and this stationary condition of
the air, on the occasion of which the vision is refracted, cannot occur either near the
sun or far away from it? For, if it is near, the sun will dissolve it, whereas, if it is far
away, the sight will not be refracted; for, if it is strained to a distance, it is weak
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when refracted from a small refractor. (So too a halo does not form.) If then a
refractor forms opposite the sun and near to it, the sun will dissolve it, whereas if it
be far away, the incidence of the sight upon it will be too weak. If, however, it forms
at the side of the sun, it is possible for the refractor to be at such a distance that
neither does the sun dissolve it nor does the sight ascend weakened'® by passing
under the earth. It does not form below the sun because, being near the earth, it
would be dissolved by the sun; whereas, if it were above the sun when the sun is in
mid-heaven, the sight would be distracted. And it cannot form at all even at the side
of the sun when it is in mid-heaven, because, if the sight is directed too far under the
earth, very little of it will reach the refractor, so that, when it is refracted, it will be
very weak.

13 . Why does the extremity of the shadow caused by the sun seem to
tremble? For it is not due to the fact that the sun is travelling along; for it is
impossible for it to move in contrary directions, and it is of such motion that
trembling consists. (Moreover it is uncertain why a shadow changes its position, as
also why the sun itself moves.) Is it due to the movement of the so-called motes in
the air? These can be seen in the rays which enter through a window; for they move
even when there is no wind. These then being constantly carried from the shadow
into the light and from the light into the shadow, the common boundary between the
light and the shadow is seen to move similarly. For changing'” from side to side of it,
these motes cause as it were shadow in one place and light in another; so that the
shadow appears to move, though it is not really it but the motes which move in this

way.'®

BOOK XVI

PROBLEMS CONNECTED WITH
INANIMATE THINGS

1. Why is it that the bases of bubbles in water are white, and if they are
placed in the sun they do not make any shadow, but, while the rest of the bubble
casts a shadow, the base does not do so but is surrounded on all sides by sunlight?
And, what is still more wonderful, even if a piece of wood is placed on the water in
the sunlight, the shadow is cut off by the water at that point.' Is no shadow really
formed? Is the shadow dissolved by the sun? If then a shadow is to be defined as
anything which is not visible to the sun, the whole mass of the object all round must
be visible to the sun; but the impossibility of this has been demonstrated in the
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treatises on optics, for even the largest optical system cannot see the whole
circumference of the smallest visible object.

2 - Why are bubbles hemispherical? Is it because the radii between the
centre and the outer air extend in every direction upwards to the same distance and
thus necessarily produce a hemispherical form? The corresponding hemisphere
below is cut off by the watery surface in which the central point is situated.

3 . Why s it that in magnitudes of uneven weight,? if you set the lighter part
of them in motion, the object thrown revolves in a circle, as happens, for example,
with loaded dice if you throw them with the unweighted side turned towards you? Is
it because the heavier part cannot travel at the same speed as the lighter when
hurled with the same force? Now the object must travel as a single whole, but
cannot move alike in all its parts; therefore if the parts were moved with equal speed
they would move in the same line, while since one part travels more quickly than the
other, the object necessarily revolves as it moves; for it is only in this manner that
the parts which are always opposite one another can follow unequal paths in the
same time.

4 . Why is it that objects which fall to the earth and rebound describe similar
angles to the earth’s surface on either side of the point at which they touch the
surface? Is it because all things naturally tend to travel at right angles to the earth?
Objects, therefore, which fall upon the ground at right angles, striking the surface
perpendicularly and diametrically, when they rebound, form angles of that size,
because the diameter divides the angle at the surface into equal parts. But objects
which fall obliquely, since they do not strike the ground perpendicularly but at a
point above the perpendicular, when they are thrust back by that against which they
strike, travel in the opposite direction. This in the case of round objects is due to the
fact that, striking against it in their course, they revolve in an opposite direction to
that in which they are thrust back, whether their central point is at rest or changes
its position. In the case of rectilinear objects it is due to the fact that their
perpendicular is thrown backwards after being brought forward;® just as happens to
those whose legs are sheared away from under them or whose scrotum is pulled
downwards, for such persons always fall in a contrary direction and backwards,
because their perpendicular is raised above the ground* and then thrust forward.
For clearly the opposite of perpendicularity will be to fall backwards and
downwards, and objects carried downwards would be heavier. That, therefore,
which in these persons involves a fall, becomes movement in rebounding objects.
Neither round nor rectilinear objects therefore rebound at right angles, because the
perpendicular divides the objects in motion into two parts depthways,® and there
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cannot be several perpendiculars to the same plane surface cutting one another,
which will happen if a perpendicular is formed at the moment of their impact at the
point where the object in motion strikes the plane surface;® so that the original
perpendicular along’ which it travelled must necessarily be cut by the new
perpendicular. Now since the object will be borne back, but will not be borne back
at a right angle, it remains that the angle on either side of the point of impact with
the plane surface must be an acute angle; for the right angle forms the division
between the opposite angles.

5 . Why is it that a cylinder, when it is set in motion, travels straight and
describes straight lines with the circles in which it terminates, whereas a cone
revolves in a circle, its apex remaining still, and describes a circle with the circle in
which it terminates? Both move with a circular motion, but the cylinder describes
straight lines on the plane surface, while the cone describes circles because the
circles which compose the cone are unequal and the greater circle always moves
more quickly than the less about the same centre. Now since all the circles
composing the cone move at different rates, it results that the outermost circles
travel over most space and describe the longest line in the same time (hence they
must move in a circle); for all the circles are described by the same straight line, and
when the straight line revolves the various points on it do not describe an equal line
in the same time, but can travel along an equal line only if they proceed in a straight
direction. But in the cylinders, since all the circles are equal and about the same
centre, the result is that, since they touch the plane surface at all the points on them
at the same time, as they roll they travel at a uniform speed (because cylinders are
uniform throughout), and reach the plane surface again simultaneously when each
has completed its own circuit; thus the straight lines described on the plane surface
are also equal, for the circles describe them by contact, since they both are equal
and travel at the same speed. Now the lines described by the same line travelling in
a straight direction are straight, and so the cylinder would travel straight along
them; for it makes no difference whether you drag the cylinder over the plane
surface at the line where it first® touched the plane surface, or whether you roll it
over it; for the result will always be that an equal and similar line made up of points
on the cylinder will touch the plane surface, both when the cylinder is dragged and
when it is rolled along.

6 . Whyis it that if a scroll is cut level and straight, then if you cut it parallel
to the base, the edge becomes straight when unrolled, but if it is cut obliquely, the
edge becomes crooked? Is it due to the fact that, since the circles in the first section
are in the same plane, the result is that the oblique section is not parallel but is
partly more and partly less distant from the first section, so that, when the roll is
unfolded, the circles, which are in the same plane and have their origin in the same
plane, assume, when unrolled, the line which they themselves form? For the
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resulting line is formed from the circles which are in the same plane, so that the line,
being on a plane, is also straight. But the line of the oblique section when it is
unrolled, not being parallel to the first section, but partly more and partly less
distant from it (this being the position of the section relative to it), will not be on a
plane and therefore not straight either; for part of a straight line cannot be in one
plane and part in another.

7 - Why is it that magnitudes always appear less when divided up than when
taken as a whole? Is it because, though things which are divided always possess
number, in size they are smaller than that which is single and undivided? For that
which is great is said to be great owing to its continuity and because it is of a certain
size, but the number of its parts is always greater than the number of any undivided
magnitude. So it is only natural that the whole should appear greater than the parts
into which it is divided; for, though the whole and its parts are identical, the whole,
being continuous, possesses more of the quality of magnitude, while the parts have
more of the quality of number.

8 . Of the phenomena which occur in the water-clock the cause seems to be
in general that ascribed by Anaxagoras; for the air which is cut off within it is the
cause of the water not entering when the tube has been closed. The air, however, by
itself is not the cause; for if one plunges the water-clock obliquely into the water,
having first blocked up the tube, the water will enter. So Anaxagoras does not
adequately explain how the air is the cause; though, as has been said, it certainly is
the cause. Now air, whether impelled along or travelling of itself without any
compelling force, naturally travels in a straight line like the other elements. When
therefore the water-clock is plunged obliquely into the water, the air preserving its
straight course is driven out by the water through the holes opposite to those which
are in the water, and, as it goes out, the water flows in. But if the water-clock is
plunged upright into the water, the air not being able to pass straight up, because
the upper parts are closed, remains round the first holes; for it cannot contract into
itself.” The fact that the air can keep out the water by its immobility can be
illustrated by what happens with the water-clock itself. For if you fill the bulb itself
of the water-clock with water, having stopped up the tube, and invert it with the
tube downwards, the water does not flow along the tube to the outlet. And when the
outlet is opened, it does not immediately flow out along the tube but only after a
moment’s interval, since it is not already at the outlet of the tube but passes along it
afterwards, when it is opened. But when the water-clock is full and in an upright
position, the water passes through the strainer as soon as ever the tube is opened,
because it is in contact with the strainer, whereas it is not in contact with the
extremities of the tube. The water does not, therefore, flow into the water-clock, for
the reason already mentioned, but flows out when the tube is opened because the air
in it being set in motion up and down causes considerable movement'® in the water
inside the water-clock. The water then, being thrust downwards and having itself
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also a tendency in that direction, naturally flows out, forcing its way through the air
outside the water-clock, which is set in motion and is equal in force to the air which
impels it but weaker than it in its power of resistance, because the interior air, since
it passes through the tube, which is narrow, flows more quickly and violently and
forces the water on. The reason why the water does not flow when the tube is closed
is that the water on entering into the water-clock drives the air forcibly out of it.
(That this is so is shown by the breath and noise engendered in it.) As the water
enters, driving the air forcibly along, it rushes into the tube itself, and'' like wedges
of wood or bronze driven in by cleavage, remains in position without anything else to
hold it together, until it is expelled from the opposite direction, as pegs which are
broken in wood are knocked out. This occurs when the tube is opened for the reasons
already mentioned. If this is the reason, it is only natural that it should not flow out
or make its way forth, since the air forcibly prevents it and becomes inflated.'? (The
noise which is made shows that the water is drawn up by the air, and this is a
common phenomenon.) All the water then, being drawn up and being in itself
continuous, remains in the same position under the pressure of the air, until it is
thrust away again by it; and, since the first part of the water remains in the same
position, the rest of the water is dependent from it in one continuous mass. It is only
natural that this should be so; for it is the property of the same thing to move
something from its own place and to hold it when it has moved it,'* and to do so for a
longer time, if that which holds and that which is held are of equal force, or if that
which holds is stronger, as occurs in the present case; for air has greater force than
water.

9 . Why is it that the parts of plants and of animals which are not
instrumental are all round—in plants, for instance, the stem and the shoots, and in
animals the calves, thighs, arms, and chest—and no whole or part is triangular or
polygonal? Is it due, as Archytas used to say, to the fact that in natural movement
the proportion of equality is always present (for he holds that all things move in a
proportion), and that this is the only proportion which can return to itself, and so it
forms circles and rotundities wherever it occurs?

10 - Why do extremities always take rounded forms? Is it because nature
makes everything as excellent and as beautiful as the available material permits,
and a rounded form is the most beautiful, being as uniform as possible?

11 - Why does a circular object when it is thrown at first describe a straight
line, but, as it ceases to move, describe a spiral, until it falls? Does it describe a
straight line at first, because the air on either side of it alike keeps it upright? The
inclination then to either side being equal, the line also which it describes must be of
such a nature that it divides the space on either side of it equally, and such a line is a
straight line. But when it inclines to one side, because the air on either side of it is
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not even, it no longer describes an equal line with its inner and with its outer edge,
but is forced to describe a circular line.

12 . Why is it that in magnitudes of uneven weight,'* if you set the lighter
part of them in motion, the object thrown revolves in a circle, as happens for
example with loaded dice if you throw them with the unweighted side towards you?
Is it because the heavier part cannot travel at the same speed as the lighter when
hurled with the same force? Now since it must necessarily move, but cannot doso in
the same manner, that is in a straight line, it must take an inward direction and
revolve; just as, if part of the object had as a whole remained motionless owing to a
weight in the centre, the part next to the person setting the object in motion would
have moved so as to occupy the position of the part away from him, while the farther
side would have moved towards him. But when the whole object moves and, as it
travels, has a weight in the middle, it must necessarily behave in the same manner.

13 . Why is it that objects which are travelling along, when they come into
collision with anything, rebound in a direction opposite to that in which they are
naturally travelling, and at similar angles? [s it because they move not only with the
impetus which accords with their own nature but also with that which is due to the
agent which throws them? Their own impetus then ceases when they reach their
own proper position (for everything comes to rest when it reaches the position to
which it is naturally carried), but, owing to the extraneous impetus, it is forced to
continue to move, not, however, in a forward direction, because it is prevented from
doing so, but either sideways or in a direct line. Now every object rebounds at
similar angles, because it is travelling to the point to which it is carried by the
impetus which was imparted by the person who threw it; and at that point it must be
travelling at an acute angle or at a right angle. Since then the repelling object stops
the movement in a straight line, it stops alike the moving object and its impetus. As
then in a mirror the image appears at the end of the line along which the sight
travels, so the opposite occurs in moving objects, for they are repelled at an angle of
the same magnitude as the angel at the apex (for it must be observed that both the
angle and the impetus are changed), and in these circumstances it is clear that
moving objects must rebound at similar angles.

BOOK XVII

PROBLEMS CONNECTED WITH
ANIMATE THINGS

1 . Why do those who are unsymmetrical appear larger when set side by side
with other men than by themselves? Is it because that which is symmetrical is one,
and symmetry more than anything else gives unity to a thing, and that which is one
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tends to be indivisible, and the indivisible is smaller, whereas asymmetry by causing
diversity creates a multiplicity? When things therefore are seen by themselves, their
dimensions are less likely to be noticed; but this is not so when they are seen side by
side with one another. That then which is indivisible appears to be one, and the
impression which it makes on the beholder is one because of its symmetry. But that
which is unsymmetrical makes a greater impression, as though it were many, and
appears greater because, though in reality only one, it seems to be many; for it
partakes of the nature of magnitude, because it is continuous, and of number,
because of the inequality of its parts; and so being increased in both these respects,
it naturally appears great by the side of that which is simple and one.

2 - Why do animals and plants grow more in length than otherwise? Is it
because length increases three times over, width twice, and depth once? For length
is the first and original dimension, and so it increases both of itself, and secondly in
combination with width, and thirdly in combination with depth. But width implies
an increase in two dimensions only, in itself and at the same time in depth.'

In what sense must we understand the terms ‘prior’ and ‘posterior’? As those
who lived in the time of Troy are prior to us, so are those who lived before them prior
to them and so on ad infinitum? Or since there is a beginning and a middle and an
end of the universe, and when a man, as he becomes old, reaches the limit and turns
again towards the beginning, that which is nearer to the beginning is earlier, what
prevents our being nearer to the beginning than to the end, in which case we should
be prior? Just as the course’ of the firmament and of each of the stars is a circle,
why should not also the coming into being and the decay of perishable things be of
such a kind that these things again come into being and decay? This agrees with the
saying that ‘human life is a circle’. To demand that those who are coming into being
should always be numerically identical is foolish, but one would more readily accept
that they were identical in kind. And so we should ourselves be prior, and one might
suppose the arrangement of the series to be such that it returns back in a circle to
the point from which it began and thus secures continuity and identity of
composition. For Alcmaeon declares that men perish because they cannot link
together the beginning to the end—a clever saying, if one supposes that he uses
it metaphorically and the literal meaning is not insisted upon. If then human life is a
circle, and a circle has neither beginning nor end, we should not be prior to those
who lived in the time of Troy nor they prior to us by being nearer to the beginning.
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BOOK XVIII

PROBLEMS CONNECTED WITH
LITERARY STUDY

I - Why is it that some people, if they begin to read, are overcome by sleep
even against their will, whereas others wishing to be overcome by sleep are kept
awake by taking up a book? Is it because in those in whom movements of breath
take place owing to the coldness of their nature or of melancholic humours, which
by their coldness engender an unconcocted excretion of breath—in such people, the
intelligence, when it is set in motion and does not think of anything with
concentrated attention, is checked by the second movement, which has a cooling
effect, and this causes a tendency to sleep? But when they fix the intelligence firmly
upon something, as happens in reading, they are impelled by the heating movement,
which is unchecked by anything, and so they cannot go to sleep. In those who are in
a natural condition, however, when the intelligence, which is very powerful, stands
at a single point and does not keep changing from one subject to another, every
function in that region (whose inactivity involves sleep) is at a standstill;' and when
the intelligence stands still and is as it were weary, being situated in the head, it
weighs it down and produces sleep. But as long as the mind moves naturally, it does
not go to sleep; for it is then that it is most alive, and wakefulness rather than
sleeping is the cause of life.

2 . Why are contentious disputations useful as a mental exercise? Is it
because they involve frequent victories and defeats? They therefore quickly instil a
spirit of rivalry; for, when men are victorious, they are induced by their joy to
contend yet more, and, when they are defeated, they continue the struggle in hopes
of turning defeat into victory. Those engaged in struggles of other kinds act in the
same way, and so when fighting and getting the worst of it often refuse to come to
terms.

3 . Why is it that in rhetorical displays men prefer examples and stories
rather than enthymemes? Is it because they like to learn and to learn quickly, and
this end is achieved more easily by examples and stories, since these are familiar to
them and are of the nature of particulars, whereas enthymemes are proofs based on
generalities, with which we are less familiar than with the particular? Further, we
attach more credence to any evidence which is supported by several witnesses, and
examples and stories resemble evidence, and proofs supported by witnesses are
easily obtained. Further, men like to hear of similarities, and examples and stories
display similarities.

4 . Why do we talk of an orator, or a general, or a business man as being
clever, but not use the term of a musician or of an actor? Is it because the powers of
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the two last are exercised apart from any desire of gaining an advantage (for their
aim is pleasure), whereas the three first aim at some advantage? For a good orator
or general or business man is one who can gain some advantage, and cleverness
consists mainly in getting the better of some one else.

5 - Why is the philosopher generally regarded as superior to the orator? Is it
because the philosopher treats of the nature of injustice, while the orator says that
such and such a person is unjust, and the orator states that such and such a person is
a tyrant, while the philosopher discusses the nature of tyranny?

6 . Why is it that some men spend their time in pursuits which they have
chosen, though these are sometimes mean, rather than in more honourable
professions? Why, for example, should a man who chooses to be a conjurer or an
actor or a piper prefer these callings to that of an astronomer or an orator? Is it
because some men would prefer to undertake the more honourable professions but
do not do so because they do not feel confident that they would succeed in them? Or
is it because each man chooses the calling in which he thinks he can excel and
devotes himself to that which he chooses, giving up the greater part of each day to it,
in order that he may improve his own proficiency in it? Now when men have chosen
a calling from the first and have become accustomed to it, they lose the power of
discriminating between the higher and the lower; for their mind is warped by their
bad choice.

7 . Why is it that some persons, if they begin to read, are overcome by sleep
even against their will, whereas those who wish to go to sleep are made unable to do
so if they take up a book?? Is it because in those in whom movements of breath take
place owing to the coldness of their nature or of melancholic humours, which by
their coldness engender an unconcocted excretion of breath—in these when the
intelligence is set in motion and does not think of anything with concentrated
attention, the intelligence is checked by the second movement,’ and so they undergo
a great mental change and go to sleep (for the movement of breath is overcome)?
But when they fix their intelligence on something, as happens in reading, they are
impelled by the movement of breath unchecked by anything, and so cannot sleep.
But in those who are in a natural condition, when the intelligence is fixed on one
thing and does not keep changing from one subject to another, every function in that
region (the inactivity of which involves sleep) is at a standstill. (Similarly during a
rout, if the leader halts, all the forces under his command halt also.) For naturally
that which is light rises, while the heavy sinks. As long, therefore, as the mind moves
naturally, it does not go to sleep; for it is then that it is most alive.* When the mind
stands still and is as it were weary, the intellect undergoes a change, and the
corporeal elements rise to the head and produce sleep. Reading might be expected
to prevent sleep; but wakefulness is not due to the fact that we are thinking (for then
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our mind is most concentrated) but to the constant change; for the intellectual
activities which cause wakefulness are those in which the mind searches and finds
difficulties rather than those in which it pursues continual contemplation; for the
former cause lack of concentration, while the latter do not.

8 . Why is it that in contentious disputes no verbosity can ever occur? Is it
because such reasoning is apparent deduction, and deduction involves only a brief
discussion; and, if it be prolonged, after a time the false reasoning is detected and
the disputant can withdraw the premisses which he has granted?

9 . Why do we feel more pleasure in listening to narratives in which the
attention is concentrated on a single point than in hearing those which are
concerned with many subjects? Is it because we pay more attention to and feel more
pleasure in listening to things which are more easily comprehended, and that which
is definite is more easily comprehended than that which is indefinite? Now a single
thing is definite, but a plurality partakes of the nature of the infinite.

10 - Why do we like to hear of events which are neither very old nor quite
new? Is it because we discredit events which occurred long before our time and take
no pleasure in events which we discredit, while we can still as it were perceive very
recent events and so take no pleasure in hearing about them?

BOOK XIX
PROBLEMS CONNECTED WITH MUSIC

1 . Why do those who are grieving and those who are enjoying themselves
alike have the flute played to them? Is it in order that the distress of the former may
be lessened and the pleasure of the latter increased?

2 . Why is it that, when the same person uses the same vocal power, the
sound travels farther when he is singing or shouting with others than when he does
so by himself? Is it because the doing of anything with a number of other
people—compressing, for instance, or pushing something—does not produce an
effect in simple proportion to the number of persons; but, just as a line two feet long
describes a circle which is not double but quadruple that described by a line a foot
long, so collective actions have greater force in proportion to their number than
when they are carried out separately? When, therefore, a number of persons sing
together, the force of their voice unites, and impels the air simultaneously, so that it
travels many times as far; for the voice produced by all is the multiple of each single
voice.
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3 . Why does the voice waver most when singing parhypate and to no less a
degree than when singing nete and the higher notes, although the interval is
greater? Is it because the interval is more difficult to sing and is in primary
element? Now the difficulty is due to the straining and pressure of the voice; and
these require an effort, and things which require an effort are more likely to fail.

4 . But why is parhypate difficult to sing, but hypate easy, although there is
only a quarter-tone between them? Is it because hypate is accompanied by
relaxation of the voice and also because after tension it is easy to slacken?' It is
probably for the same reason that what a man says with violence,” he says with this
note or paranete. For one must . . . with a consciousness of the character which one
is representing and under conditions most akin to it according to one’s purpose. But
what is the cause of concordant music?’

S . Why do men take greater pleasure in listening to those who are singing
such music as they already know than music which they do not know? Is it because,
when they recognize what is being sung, it is more obvious that the singer is as it
were achieving his aims, and this is pleasant to contemplate? Or is it because it is
less* pleasant to learn? And the reason for this is that in the one case there is
acquisition of knowledge, in the other the use and recognition of it. Further, that
which is familiar is always pleasanter than the unfamiliar.

6 - Why does recitation with a musical accompaniment have a tragic effect
when introduced into singing? Is it owing to the resulting contrast? For the contrast
gives an expression of feeling and implies extremity of calamity or grief, whereas
uniformity is less mournful.

7 - Why did the ancients, when they gave the scale seven notes, leave in
hypate and not nete? Is this a false statement, since they left in both and omitted
trite, or is the truer answer that the lower note contains the sound of the higher
note,’ so that hypate gives the impression of the octave above better than nete for
the high note is a sign of more force, while the low note is easier to utter?

8 . Why does the low note contain® the sound of the high note? Is it because
the low note is greater and resembles an obtuse angle, while the high note resembles
an acute angle?

9 . Why do we listen with greater pleasure to a solo when a man sings it to
the accompaniment of a flute or lyre? Yet the same tune is sung note for note with
or without accompaniment. For if there is more of the same thing, it ought to be still
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more pleasant when accompanied by a large number of flute-players. Is it because
the singer is more obviously achieving his aim when he is accompanied by a flute or
lyre? And the accompaniment of a number of flute-players or lyres does not add to
the pleasure, because it drowns the singing.

10 . Why, if the human voice is more pleasant than an instrument, is the
voice of a man singing without words—as, for example, when singing nonny-
noes—not so pleasant as a flute or lyre? Or is it true that even in the case of an
instrument we get less pleasure if it is not expressive of meaning? The instrument,
however, has an advantage even in its actual effect; for while the human voice is
pleasanter, instruments strike the note better than the human mouth, which is why
they are pleasanter to hear than nonny-noes.

11 - Why is the voice higher when it echoes back? Is it because it is smaller,
having become weaker?

12 - Why does the lower of two strings sounded together always give the
tune? For if one omits paranete, when one should sound it with mese, the tune is
given none the less; but if one omits mese, when one should sound both, the tune is
lost.” Is it because the low note is large and therefore strong, and the less is
contained in the greater? So too if hypate is stopped down in the centre, two netes
are produced.

13 . Why is it that the low note in the octave gives the effect of unison with
the high, but not vice versa? Is it because, if possible, the sound of both notes is in
both notes, but, failing that, in the low note, since it is greater?

14 . Why does the accord in the octave escape notice, and why does there
appear to be a simple unison, as for example in the Phoenician lyre and in the
human voice? For the upper and lower notes do not give the same sound but are
analogous to one another at the octave. Is it because their sound appears to be
practically the same because analogy is equality in sounds, and equality is of the
one? The same deception occurs also in the pipes.

15 - Why were ‘nomes’ not composed in antistrophes like all other songs,
that is, choric songs? Is it because the ‘nomes’ were assigned to virtuosi, and as these
were already able to imitate different characters and sustain their parts, the songs
composed for them became long and elaborate? Like the words, therefore, the
music conformed to the imitation, becoming constantly different; for it was more
essential for the music to be imitative than the words. (For this reason too
dithyrambs, since they have become imitative, no longer have antistrophes, as they
had formerly.) The reason is that in old days free citizens themselves formed the
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choruses; it was difficult, therefore, for a large number to sing together like virtuosi.
so they sang enharmonic songs. For it is easier for a single person to make many
changes than for a large chorus, and for a professional than for those who are
preserving the character of the music. And so they made the music more simple for
them. Now the antistrophic song is simple; for there is one rhythm® and one unit of
metre. For the same reason songs executed from the stage are not antistrophic, but
those sung by the chorus are so; for the actor is a virtuoso and an imitator, but the
chorus is less imitative.

16 - Why is antiphonal accompaniment more pleasing than symphonic
accompaniment? Is it because in the former the consonance is more obvious than
when the accompaniment of the singing is symphonic? For of the two notes played
by the instrument one must be in unison with the note sung, and so two notes
contending against one drown the other note.

17 . Why is it that singing in fifths does not give the effect of antiphony? Is
it because the symphonic notes are not the same as are the notes which are an octave
apart? For in the octave the deep note in the lower part of the scale is analogous to
the high note in the upper part; it is, therefore, as it were at once the same and
different. But this does not occur in fifths and fourths so that the sound of the
antiphonal note does not appear, for it is not identical.

18 . Why is it that the accord in the octave alone is used in singing? For in
‘magadizing’, this and no other accord is used. Is it because it alone is made up of
antiphonal notes, and with antiphonal notes, if but one be sung, the same effect is
produced as if both were sung? For the one note in a way contains the sounds of
both, so that, when one is sung, the concordant note at this interval is also sung; and
when they sing both, or when one note is sung and the other played on the flute, they
both as it were sing one note. Therefore the accord in the octave alone is sung,
because the antiphonal notes have the sound of one note.

19 . But why does the power of producing the effect of a single note belong
only to antiphonal notes? Is it because they alone are equidistant from mese? The
presence then of this mean creates a certain similarity in their sounds, and the ear
seems to tell us that it is the same note and that they are both extremes.

20 . Why s it that, if after tuning the other strings, one alters mese and uses
the instrument, the ear is offended and an unmusical effect is produced not only
when mese is used, but in the rest of the piece as well, whereas, if lichanos or any
other string is altered, it only seems to make a difference when that particular string
is used? Surely this is only natural; for in all good music mese occurs frequently,
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and all good composers have frequent recourse to mese, and, if they leave it, they
soon return to it, as they do to no other note. Similarly in language, if certain
connecting particles are removed, such as 7¢ and «xai, the language is no longer
Greek; whereas the omission of some particles does not offend the ear, because
certain particles must be frequently used, if there is to be language, but others not.
So mese is as it were a connective among sounds, and particularly in good music,
because its sound occurs more often.

21 - Why is it that of singers those who are singing low notes are more
conspicuous if they sing out of tune than those who are singing high? So too those
who make mistakes in time in the lower notes’ are more conspicuous. Is it because
the period of time occupied by the low note is longer, and this longer period is more
perceptible (for,'” lasting for a greater time, it creates a-'deeper sense-impression),
whereas a quick,'' high note escapes notice owing to its swiftness?

22 . Why does a large choir keep better time than a small one? Is it because
they look more to one man, their leader, and begin more slowly and so more easily
achieve unity? For mistakes occur more frequently in quick singing.

23 . Why is nete double hypate? Is it because in the first place, when half
the string is struck and when the whole string is struck an accord in the octave is
produced? So too with wind instruments, the sound produced through the middle
hole and that produced through the whole flute give an accord in the octave. Again,
in the flutes an accord in the octave is obtained by doubling the length, and this is
how flute-makers produce it. Similarly they obtain a fifth by means of a length in
the ratio of 3 to 2.'> Again, those who construct Pan-pipes stuff wax into the
extreme end of the hypate-reed, but fill up the nete-reed to the middle. Similarly
they obtain a fifth by means of a length in the ratio of 3 to 2, and a fourth by means
of a length in the ratio of 4 to 3. Further, hypate and nete on triangular stringed
instruments, when they are equally stretched, give an accord in the octave when one
is double the other in length.

24 . Why, if one strikes nete and then stops it down, does hypate alone seem
to resound? Is it because the vibration produced from hypate is very much of the
same nature as the sound of nete, because it is in accord with it? When it is
increased by the addition of its like, it alone is audible, the other sounds being
imperceptible owing to their smallness.

25 . Why is mese so called in the scale, though there is no middle of eight
notes? Is it because in the old days scales had seven notes, and seven has a middle?
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26 - Why do most men sing high when they sing out of tune? Is it because it
is easier to sing high than low? Or is it because singing high is worse than singing
low, and a mistake is doing what is worse?

27 . Why s it that of all things which are perceived by the senses that which
is heard alone possesses character? For music, even if it is unaccompanied by words,
yet has character; whereas a colour and an odour and a savour have not. Is it
because that which is heard alone has movement, not, however,'* the movement in
us to which the sound gives rise (for such movement exists also in the other things
which affect our senses, for colour also moves our sight), but we perceive the
movement which follows such and such a sound? This movement resembles
character both in the rhythms and in the melodic disposition of the high and low
notes, but not in their commingling; for symphony does possess character. This does
not occur in the other objects of sense-perception. Now these movements are
connected with action, and actions are indicative of character.

28 - Why are the ‘nomes’ which are sung so called? Is it because before men
knew the art of writing they used to sing their laws in order not to forget them, as
they are still accustomed to do among the Agathyrsi? They, therefore, called the
earliest of their subsequent songs by the name as their earliest songs.

29 . Why do rhythms and tunes, which after all are only voice, resemble
characters, whereas savours do not, nor yet colours and odours? Is it because they
are movements, as actions also are? Now activity possesses and instils character,
but savours and colours have no similar effect.

30 - Why is neither the Hypodorian nor the Hypophrygian mode suitable
for use by the chorus in tragedy? Is it because they do not admit of antistrophic
melody? They are used, however, from the stage, because they are imitative.'

31 . Why were Phrynichus and his contemporaries primarily musicians? Is
it because in those days the lyrical portions of tragedies were many times longer
than the purely metrical?

32 . Why is the diapason so called and not named after the number of notes
an octave, like the fourth and the fifth? Is it because the notes were originally seven
in number, and then Terpander took away trite and added nete, and in his time it
was called diapason and not octave, since there were seven?

33 . Whyis it more satisfactory to pass from a high to a low note than from a
low to a high note? Is it because the former amounts to beginning at the beginning,
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for the mese, or leader,'® is the highest note in the tetrachord? But in passing from a
low to a high note one begins not at the beginning but at the end. Or is it because a
low note is nobler and more euphonious after a high note?

34 . Why are a double fifth and a double fourth not concordant, whereas a
double octave is? Is it because neither a double fifth nor a double fourth is .. .'"°
though a fourth and a fifth are so?

35 . Why is the accord in the octave the most beautiful of all? Is it because
its ratios are contained within integral terms, while those of the others are not so
contained? For since nete is double hypate, as nete is two, so hypate is one; and as
hypate is two, nete is four; and so on. But nete is to mese in ratio of 3 to 2 (for a fifth
is in this ratio), and that which is in the ratio of 3 to 2'" is not contained within
integral terms; for as the lesser number is one, so the greater number is one with the
addition of a half, so that it is no longer a comparison of whole numbers, but parts
are left over. The like happens also with the fourth; for the ratio of 4 to 3 gives the
lesser'® plus a third of it. Or is it because the accord which is made up of both the
other two is the most perfect, and because it is the measure of the melody?

... in any body which is displaced the movement is most violent in the middle
and gentler at the beginning and end, and when the movement is most violent the
sound of that which is displaced is shriller? For this reason also strings which are
tightly stretched give a shriller note, for their movement is quicker. Now if a sound
is the displacement of air or of something else, a sound which is in the middle of its
course must be shrillest. If this were not so, there would be no displacement of
anything.

36 - Why is it that if mese is altered, the sound of the other strings also is
spoilt,” but if on the other hand mese is left alone and one of the other strings
altered, the note which is altered alone is spoilt??' Is it because for all strings being
in tune means standing in a certain relation to mese,” and the arrangement of each
is already determined by mese? If, therefore, that which is the cause of their being
in tune and which holds them together is taken away, their proper relationship
appears to be no longer maintained. But if one string is out of tune but mese is not
altered, naturally the defect lies in that string only;? for all the others are in tune.

37 - Why is it that, though height in a voice is in accordance with smallness
and lowness in accordance with largeness (for a low note is slow owing to its
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largeness, and a high note quick owing to its smallness), yet more effort is required
to sing a high than a low note, and few can sing the top notes, and the ‘Orthian
songs’ and high music are hard to sing owing to the strain which they involve? Yet it
requires less effort to set in motion that which is small than that which is large, and
this ought to be true also of the air. Is it because the possession of a naturally high
voice and the singing of high notes are not the same thing, but naturally high voices
are always due to weakness because of the inability to set more than a little air in
motion, and the little air thus set in motion is carried quickly along? But height of
note in singing is a sign of strength; for that which is carried violently along is
carried swiftly—so that height of note in singing is a sign of strength. Hence persons
in robust health® can sing high. And it requires an effort to sing the high notes, but
the low notes are easier.”

38 . Why do all men delight in rhythm and melody and concords in general?
Is it because we naturally rejoice in natural movements? This is shown by the fact
that children rejoice in them as soon as they are born. Now we delight in the various
types of melody because of habit; and we delight in rhythm because it contains a
familiar and ordered number and moves us in a regular manner; for ordered
movement is naturally more akin to us than disordered, and is therefore more in
accordance with nature. This is shown by the fact that by working and eating and
drinking in an ordered manner we preserve and improve our nature and strength,
whereas if we do these things irregularly we destroy and derange our nature; for
diseases are disturbances of the natural order® of the body. And we delight in
concord because it is the mingling of contraries which stand in proportion to one
another. Proportion, then, is order, which, as we have said, is naturally pleasant.
Now that which is mingled is always more pleasant than that which is unmingled,
especially if, being perceived by the senses, it contains equally the force of both
extremes; and in a concord the proportion has this characteristic.”’

39 . Why is ‘antiphony’® more pleasant than ‘homophony’? Is it because
‘antiphony’ is concord in the octave? For ‘antiphony’ is produced by young boys and
men whose voices are separated in pitch as nete is from hypate. Now any concord is
more pleasing than a simple note for the reasons already stated, and of concords
that in the octave is the most pleasing; whereas ‘homophony’ produces only a simple
sound. ‘Magadizing’ is in the concord of the octave, because, just as in verses the
feet stand to one another in the proportion of equal to equal, or two to one, or some
other proportion, so too the sounds in a concord stand in a proportion of movement
to one another. In the other concords the termination of one of the two notes is
incomplete since it coincides with the end of only a half of the other; and so they are
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not equal in force, and being unequal they make a different impression on the
sense-perception, as happens in a chorus when at the conclusion they are singing
louder than others. Furthermore, hypate happens to have the same conclusions to
the periods in its sounds; for the second stroke which nete makes upon the air is
hypate. As, then, these notes, though they do not do the same thing, terminate
together, the result is that they carry out one common task, like those who are
playing a stringed accompaniment to a song; for these, though they do not play the
same other notes as the singer, yet, if they finish on the same note, give more
pleasure by their conclusion than they give pain by the differences which occur
earlier in the piece, because after diversity the unity due to the accord in the octave
is very pleasing.”” Now ‘magadizing’ is made up of contrary notes, and for this
reason it is carried out in the octave.

40 . Why do men take greater pleasure in listening to those who are singing
tunes which they already know than if they do not know them? Is it because it is
more obvious that the singer is as it were achieving his aim when they recognize
what is being sung, and when they recognize it the contemplation of it is pleasant?
Or is it because the listener is in sympathy with one who sings what he himself
knows? For he sings with him; and every one enjoys singing when he is under no
compulsion to sing.

41 . Why are a double fifth and a double fourth not concordant, whereas a
double octave is? Is it because a fifth is in the ratio of 3 to 2, and a fourth in that of 4
to 3? Now in a series of three numbers® in a ratio of 3 to 2 or 4 to 3, the two extreme
numbers will have no ratio to one another; for neither will they be in a superparticu-
lar ratio nor will one be a multiple of the other. But, since the octave is in a ratio of 2
to 1, if it be doubled the extreme numbers would be in a fourfold ratio. So, since a
concord is a compound of sounds which are in a ratio®' to one another, and sounds
which are at an interval of two octaves from one another are in a ratio to one another
(while double fourths and double fifths are not), the sounds constituting the double
octave would give a concord (while the others would not) for the reasons given
above.

42 . Why is it that, if one strikes nete and then stops it down, hypate seems
to respond? Is it because nete, as it ceases and dies down, becomes hypate? (This is
indicated by the fact that it is possible to sing nete from hypate, for the similarity
can be taken from hypate as being a response to nete.’?) And since an echo is a
response to a note,” and when nete ceases a sound is set in motion** which is the
same as the note of hypate, it is only natural owing to the similarity that nete should
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seem to set Aypate in motion. For we know that nete is not*® in motion, because it is
stopped down, and seeing that hypate itself is not stopped down and hearing its note
we think that it is hypate which is giving forth a sound. (This kind of thing is quite
common, where we cannot grasp the exact truth either by reasoning or by the
senses.) Again, it would be nothing extraordinary if, after nete is struck when it is
very tightly stretched, the bridge were set in motion; and it would not be strange if,
when the bridge moved, all the strings were set in motion with it and made a sound.
Now the sound of nete is alien to the other notes both in its end and in its beginning,
but is the same as hypate in its end. This having been added to the movement of
hypate itself, it would not be strange that the sound should seem to be entirely that
of hypate; and it will be louder than the combined sound of the other notes, because
the latter, being as it were impelled by nete, give only a soft sound, whereas nete,
being the most violent of notes, sounds with its full force; and so naturally its second
sound would be louder than that of the others, especially if only a slight movement
has taken place in them.*

43 . Why do we listen*” with greater pleasure to a solo sung to a flute than to
one sung to a lyre?*® Is it because anything becomes still more pleasant when
mingled with what is more pleasant?* Now the flute is more pleasant than the lyre,
so that singing would be more pleasant when it mingles with the flute than with the
lyre. Further,” that which is mingled is more pleasant than that which is
unmingled, if there is a simultaneous perception of both the elements. For wine is
pleasanter than honey-wine, because natural mixtures are more thoroughly min-
gled than those which we make ourselves. For there is also wine which is mingled of
bitter and sweet savours, as is shown by the so-called vinous pomegranates. Singing,
then, and the flute mingle with one another owing to their similarity, for they are
both produced by breath. But the sound of the lyre, since it is not produced by
breath or is less perceptible than the sound of the flute, mingles less well with the
voice and, causing a contrast in the perception, has a less pleasing effect, as has been
said of savours. Furthermore, the flute by its own sound and by its likeness to the
voice covers up many of the mistakes of the singer; but the sounds of the lyre, which
are isolated and mingle less well with the voice, since they are observed show up the
mistakes of the singing separately, actually*’ providing as it were a standard for
criticizing it. And when there are many mistakes in the singing, the combined effect
of the singing and the accompaniment must necessarily be worse.

44 . Why is mese* so called, though there is no middle of eight notes? Is it
because in the old days.the scales had seven notes, and seven has a middle? Again,
since of the points which fall between two extremes the middle alone forms a kind of
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starting-point, that which lies between the points which verge towards either end in
an extended space, being also a starting-point—that will be the middle.** And since
nete and hypate are the extremes of the scale* and the other sounds lie between
them, of which the one which is called mese alone is the starting-point of the second
tetrachord, the name mese is amply justified; for of the points lying between certain
extremities, as has been shown, the middle alone forms a starting-point.

45 . Why does a large chorus keep the rhythm better than a small one? Is it
because they look more to one man, their leader, and begin more slowly, and so
more easily achieve unity? For mistakes occur more frequently in quick singing.
Now a large chorus attends to its leader, and no one by differing from the rest would
render himself conspicuous by making himself heard above the rest: in a small
chorus, on the other hand, individuals make themselves more conspicuous; they,
therefore, vie with one another instead of looking to their leader.

46 - Why do most men sing high when they sing out of tune? Is it because it
is easier to sing a high note than a low note? They have at all events a tendency to
sing high and make mistakes in what they sing.

47 . Why did the ancients, when they made the scales consist of seven
strings, leave in Aypate but not nete? Or should we say that they omitted not nete
but what is now called paramese and the interval of a tone? They treated mese,
then, as the lower note of the upper ‘pycnon’; whence came the name mese. Or is it
because it was the end of the upper tetrachord and the beginning of the lower, and
was in pitch in an intermediate relation between the extreme notes?

48 . Why do the choruses in tragedy not sing either in the Hypodorian or in
the Hypophrygian mode? Is it because these modes have very little of the kind of
tune which is specially necessary to a chorus? Now the Hypophrygian mode has a
character of action (hence in the Geryone the sortie and arming are composed in
this mode); and the Hypodorian is magnificent and steadfast, and so is the most
suitable of all the modes to accompaniment by the lyre. Now both these are
unsuited to the chorus and more proper for the characters on the stage; for the latter
imitate heroes, and among the ancients the leaders alone were heroes, and the
people, of whom the chorus consists, were mere men. So a mournful and quiet
character and type of music are suited to the chorus, for they are human. These
characteristics belong to the other modes, but least to the Phrygian among
them—for it is exciting and orgiastic. In accordance with this mode, then, we are
affected in a certain way, and the weak are more readily affected than the strong;
and so this mode is appropriate to choruses. When we use the Hypodorian and
Hypophrygian modes, on the other hand, we are active, and action is not fitting for
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choruses; for the chorus is in attendance and takes no active part, for it simply shows
goodwill towards those with whom it is present.

49 . Why is it that of the sounds which form a consonance the softer is the
lower note? Is it because melody is in its own nature soft and tranquil, but becomes
harsh and full of movement by the admixture of rhythm? Now since the low note is
soft and tranquil, and the high note full of movement, of the notes which maintain
the same melody the lower would rather be softer in the same melody; for melody in
itself,* as has been shown, is soft.

50 . Why is it that the sounds produced from two jars of the same size and
quality, one empty and the other half-full, give an accord in the octave? Is it
because the sound produced from the half-full jar is double that produced from the
empty jar? This surely is just what happens in the pipes. For the quicker the
movement, the higher seems the note, and in larger spaces the air collects more
slowly, and in double the space in double the time, and proportionately in the other
spaces. A wine-skin too which is double the size of another, gives an accord in the
octave with one which is half its size.

BOOK XX
PROBLEMS CONCERNING SHRUBS
AND VEGETABLES

1 . Why is it that celery can endure salt water, but the leek cannot? Is it
because the roots of the latter are weak, but those of the former are strong, and that
which is stronger is less liable to be affected?

2 . What is the reason for the saying:
Mint should neither be eaten nor planted in season of warfare?

Is it because mint has a cooling effect upon the body, as is shown by the corruption
which it causes in the semen? This is opposed to courage and spirit, being the same
in kind.

3 . Why s it that some plants, though they have blossom, have no fruit, such
as the cucumber and the pumpkin and the pomegranate? Or have they fruit, the
blossom being the fruit? For example the part which blossoms is a fruit-case, and
the cucumber is a fruit-case.

4 . Why is it that some plants are edible only after they have been boiled,
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while others can be eaten raw? Do the juices of such plants as are not at first edible
become sweeter when the plants have been warmed by heat, whilst in others the
juices are originally sweet, and these can be eaten raw?

S . Why is it that some plants are boiled, others roasted? Is it because the
moister plants are not dry enough, while the drier plants must not be further dried?
Now anything which is boiled becomes moister and softer, and that which is less
moist becomes dry if exposed to the fire.

6 - Why are some plants edible and others inedible? Is it owing to their
juices? For plants which in their raw state have unconcocted juices and, when
heated, do not undergo change, are inedible. Now those of which the juice is edible
but somewhat strong are used as condiments; for plants which have a strong savour
in a small compass serve to flavour those of which the savour is distributed over a
large bulk.

7 - Why is it that some plants live only until they have produced seeds and
having borne seeds dry up—grass, for instance, and the so-called herbs-—while
others do not, but bear seeds time after time? And of those which live only until they
have produced seed why are the majority annuals, while horse-parsley produces its
fruit in the second year and having done so dries up? Is it because all things flourish
until they are at their prime as far as their seed is concerned (for man too continues
to grow until the age of thirty, sometimes in mass and sometimes in bulk), but when
they can no longer produce seed, as in the case of man, they begin to dry up and
grow old—in some cases slowly and in proportion? The reason why some forms of
life are long-lived and others short-lived is to be the subject of another treatise. But
since the perfection of the seed is the limit in all cases, it necessarily follows that the
short-lived bear fruit only once or only a few times, and the long-lived many times;
so that the weakest bear only once and so necessarily dry up; and those of them
which can bear seed in a year are annuals, whilst others, like horse-parsley, do so in
the second year, both plants and trees alike.

8 - Why is it that if one digs down to the roots of celery and surrounds them
with barley-husks, and puts earth over these and then waters the plants, the roots
become very large? Is it because the barley-husks, being hot and spongy, hold the
nourishment in a mass so that it does not rise upwards, but, being hot, causes
concoction, and so considerable growth takes place?

9 . Why is it that if one buries gourds or pumpkins in the ground when they
are still small, they become large? Is it because the wind and the sun dry everything
up and prevent growth, and make everything smaller in bulk but closer in texture?
(As can be seen in the difference between trees growing in windy and sunny'
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localities and those in hollow and moist places, the latter being large and spongy in
texture, the former small and dense.) Now the burying of things in the earth is the
contrary of this and produces a contrary result. (A similar difference occurs in
fruits placed in vessels; if cucumbers are placed in hollow fennel-stalks or boxes, and
pomegranates or apples in earthenware jars, the apples become large and spongy,
but the cucumbers become small and hard because they grow against a resisting
surface.)? The reason then is that the nutriment is increased, because it is not
dispersed by the wind or dried up; for the covering of earth prevents it from being
thus affected.

10 - Why are the seeds of pungent plants more pungent than the roots and
the leaves? Is it because everything is derived from the seed and distributed to the
other parts from it, as it were pre-existing in it, as some contend, including the juices
and odours, since the odours always become distinctive as soon as the seeds are
formed? If, therefore, the pungency in the rest of the plant is derived from the seed,
it is only natural that it should be present in the greatest degree in the seed.’

11 . Why are thin radishes more pungent? Is it because the larger radishes
are more concocted owing to the lapse of time?

12 - Why is it that the caper-plant will not grow easily in tilled ground—for
the experiment has often been made of transplanting the roots or sowing the seed
(for in some places it is more profitable than roses)—but grows best among the
tombs because the ground is most untrodden? As regards this and similar questions
the principle must be accepted that all things do not come into being and grow from
the same matter, but some things originally come into being and grow from the
corruption of other things—for instance lice and the hair on the body when its
nutriment is corrupted and when the body is in a state of continual deterioration. As
therefore in the body certain products are engendered from the excrement of
nutriment (which means that concoction is incomplete), and since, when nature
cannot prevail over the excrement, the commonest excretions are absorbed into the
bladder and bowels, while from others living organisms are engendered (and so
these attain the greatest growth in old age and disease), so in the earth some
products are engendered and grow from the concoction of nutriment, others from
excretions and matter that is in a condition which is the opposite of concoction. Now
tillage concocts the nutriment and makes it productive, and from this the cultivated
fruits are formed. The products, therefore, of this cultivation are called cultivated
because they are benefited by art, undergoing as it were a kind of training. Plants,
on the other hand, which cannot be so benefited or are formed from an opposite
condition, are ‘wild’ and will not grow in a highly tilled soil. For tillage spoils them
by trying to train them; for they are engendered from corruption. It is to this class
that the caper-plant belongs.

2Omitting u#.
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3 . Why s it that, when radishes are in their prime in the winter, if one cuts
off the leaves and heaps earth round them and treads it in so as to keep out the
water, they grow to an extraordinary size in the summer? Is it because the heaping
up of the earth round them secures them from becoming corrupted by preventing
the water from rotting them, and the nutriment, which the plant used to send into
the shoot, enters into the radish, so that it must either itself increase in size or send
out lateral shoots and grow other roots, as do onions? For onions, if they are not
pulled up each year but are left in the ground during the winter, become multiplied.
Now onions are among the plants which send out shoots laterally; but the radish
does not do so, and must therefore increase in bulk, because it absorbs all the
nutriment.

14 . Why is it that if one plants pumpkins or cucumbers near a well and,
when they are ripe, lets them down into the well and covers them over, they remain
green for a whole year? Is it because the vapour from the water cools them and
prevents them from drying up and keeps them in good condition, and the covering of
them up fosters the breath which has formed in them? Their conservation is due to
the fact that they still receive nutriment, because their roots are left undisturbed;
for even if one removes the shoots, when they have borne fruit, and after cutting
them away heaps earth round the roots and treads it down, the plant will produce
early cucumbers, because the roots can survive; for the cucumber is not a biennial.
The plants themselves will bear fruit more quickly than seedlings, because the root,
the most important part of their organism, is already present in their growth,
whereas in seedlings the roots must grow first. Furthermore,’ the heaping of earth
round the root engenders warmth, so that it is preserved and sends up a shoot more
quickly. So too if one sows cucumber seeds during the winter in small wicker baskets
and waters them with hot water and carries them out into the sun and places them
by the fire, very early cucumbers will be produced if one plants them out in the
ground, as they are, in the baskets, when the proper season arrives.

15 - Why are plants watered at dawn or at night or in the evening? Is it in
order that the sun may not consume the water? Or is it because, when the water is
warm it corrupts the plants which are watered with it?

16 - Why is it that sweet-smelling seeds and plants promote the flow of
urine? Is it because they contain heat and are easily concocted, and such things
have this effect? For the heat which is in them causes quick digestion, and their
odour has no corporeal existence; for evil-smelling plants, such as garlic, owing to
their heat, promote the flow of urine, but their wasting effect is a more marked
characteristic. But sweet-smelling seeds contain heat, because odour is entirely
engendered by the presence of some heat; but evil-smelling things are unconcocted.
Now anything which is to promote the flow of urine must be not only hot but also
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easily concocted, so that it may accompany the liquids in their downward course
and effect their digestion.

17 - Why is it that vegetables which are produced from older seed (for
example two or three years old) produce more stalk than those grown from fresh
seeds? Is it because, just as in animals that which is at its prime produces semen
most readily, so too very old seeds lose their vigour by evaporation, and those which
are produced from fresh seeds are too weak because they still contain excrement
which is alien to them, but those which are of moderate age are strongest, because
the moisture has left them, and so they produce seed more readily? And the
production of seed is the same process as the production of stalk, since the seed
comes from the stalk.

18 . Why does rue grow best and most abundantly if it is grafted on to a
fig-tree? Now it is grafted inside the bark and plastered with clay. Is it because the
roots of the rue require heat and warmth (and this is why they are benefited by
being surrounded with ashes), and the fig-tree contains heat? That this is so is
shown by the fact that its sap is the most pungent of all and by the amount of smoke
which it produces when burnt. It therefore possesses the same kind of heat and
moisture as ashes, so that if ashes benefit rue, it must necessarily flourish greatly
when grafted on the fig-tree, since, whereas ashes give off no fluid, the flow of liquid
from the fig-tree is continuous, its moisture being never exhausted.

19 . Why do some plants always produce empty stalks? Are they among
those plants which have to produce something other than stalk?

20 . Why is it that in Attica, while all other fruits are very sweet, thyme is
very bitter, yet thyme is a kind of fruit? . . .* so that the plants which grow there do
not contain much moisture? In plants, then, which are naturally sweet, owing to the
moderate quantity of moisture which they contain, when the sun has absorbed the
greater part of it the remainder is easily concocted; for it is difficult for a large
amount, but easy for a moderate amount, to be ripened. Fruits, therefore, which are
naturally sweet become more so; but in those which are naturally dry and not sweet,
the natural moisture fails, because it is scanty, and is very far from being sweet. For
the sun absorbs the sweetest and lightest part of it; and these fruits have no
superfluous moisture, as have other fruits.

21 - Why do pennyroyal and narcissi and onions bloom if hung up at the
time of the summer solstice? Is it because there is unconcocted nutriment in them,
which® in winter does not become concocted owing to the cold, but at the summer
solstice owing to the season becomes concocted, and so the growth takes place? This
growth, however, because there is no influx of moisture, quickly dies down; for if
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they have not some source of nutriment or influx of moisture, they dry up. A similar
phenomenon occurs in Scythia, where, owing to the presence of abundant snow, the
corn remains a long time in the earth and then suddenly shoots up.

22 . Why does the onion alone make the eyes smart to such an excessive
degree (hence it is said to derive its name because it makes one cover up the pupil),
whereas marjoram and other pungent plants do not have this effect? For the
nasturtium, though it is more stinging, does not cause tears to the same extent if
placed near the eyes, whereas the onion has this effect both when so placed and
when eaten. Is it because many differences attach to each of the pungent plants,
which give each its peculiar property? The nasturtium then, because it is hotter, is
so dry that it prevails over the liquefaction which it causes; for it causes tears when
it is eaten, but it does not cause tears when placed near the eyes, because it does not
give off any thin vapour, being too dry and hot to do so. But marjoram and such
warm plants are dry, though only slightly so; and that which is to cause tears must
be stinging and moist and viscous. This is why olive oil causes tears, though its sting
is weak; for it penetrates owing to its viscosity and tenuity and causes pain, and the
pain causes melting. Now the onion has such properties that its moisture and the
vapour which it gives off are hot and tenuous and viscous; and so, when it is placed
near the eye, it causes tears, because the vapour which it gives off is of such a
character and carries with it a thin moisture; and, when it is eaten, the exhalation
penetrates . . .” Garlic, on the other hand, is hot and pungent and contains moisture,
but is not viscous; and so does not cause tears.

23 . Why is it that myrtle-berries which have been compressed in the hand
seem to us sweeter than those which have not been so compressed? Is it for the same
reason as makes dried grapes sweeter than fresh clusters and undried grapes? For
dried grapes are, it appears, flavoured by the must, which is naturally sweet (for
they are even externally saturated by it), but the grapes which are still in the cluster
are not so flavoured. So too myrtle-berries, which are naturally sweet and have their
sweetness within, like grapes when they are compressed, become saturated by the
sweetness which is within them and are clearly sweeter externally.

24 . Why is it that, the smaller myrtle-berries are, the more they tend to
have no stones, and the same is also true of dates and clusters of grapes, in which®
the small grapes have no stones at all or only smaller stones? Is it because, being less
perfect, they have less distinctly formed stones? For the purpose of the stone is to
contain the seed. Now the berries are smaller, because they are mere offshoots and
imperfect, and they are less sweet than those which have proper stones; for they are
less concocted, and concoction is a process which produces perfection.

25 . Why s it that in some fruits the parts which are near the root are more
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bitter (for example in the cucumber), but in others the parts towards the upper
extremity (for example in acorns)? Is it because in the former the nutriment in that
part is unconcocted, because there is a continual influx along the root; while the
latter are naturally dry, and so, when the sweetness is drawn off from the extremity
and has become concocted, they are henceforward dry and the bitterness is left
behind like salt? Now as anything becomes dry, it becomes more bitter, just as
olives and acorns become bitter as they grow old.

26 - Why do some plants sprout when they are not in the earth, but either
cut off or placed in store, lily-stalks, for example, and garlic and onions? Is it
because they all have nutriment within themselves and not in some separate place?’
[It is therefore their superabundance of nutriment which makes them sprout, as is
clear from the fact that squills and purse-tassels do the same.]'° Now each of them
grows not merely because it contains nutriment, but only when that nutriment is
concocted and distributed; it therefore contains nutriment before, but it only grows
when the season comes at which this process takes place owing to the concoction
caused by the season, as happens also to crocodiles’ eggs. The growth, however, is
not continuous, because there is no influx of more nutriment.

27 - Why is it that garlic and onions grow better according as they are drier
when planted, whilst other plants grow worse under such conditions? Is it because
all plants of this kind are exceedingly full of moisture? If, then, they are planted in
this condition, they enjoy equable conditions. A further reason is that they are less
likely to rot if they are dried before being planted.

28 . Why is it that garlic and onions alone among plants sprout when they
are stored away? Is it because they are full of moisture and nutriment? It is
abundance of nutriment, then, which makes them sprout, as is clear from the fact
that squills and purse-tassels do the same. But they grow only when the proper
season for each of them comes.

29 . Why is it that plants which are watered with cold water are sweeter
than those watered with warm water? Is it because the warm water when it becomes
enclosed in the plant is saltier (just as that which is saltier is hotter, and that which
is sweet is the opposite, that is, in a sense, cold)? Now the nutriment of vegetables is
liquid, and it is this which gives them their juices.

30 - Why is it that garlic has a stronger odour when it has run to stalk than
when it is young? Is it because, when it is young, there is still a large quantity of
alien moisture in it which deprives it of its strength? When, however, the plant has
ripened, the alien moisture having been already excreted, it then has its own proper
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odour; and this is naturally pungent. Similarly, all other fruits when they are young
are more watery. This is the reason why young onions are less pungent.

31 . Why is it that, if myrtle-branches are not preserved, the berries rather
than the leaves drop off, whereas, if they are preserved with seaweed, the leaves
drop off but the berries do not? Is it what naturally happens if the branches are not
preserved, for the berries naturally drop off when they become ripe? This does not
occur when the branches are stored away, but the moisture in the seaweed only
prevents the moisture in the berries from undergoing change. The leaves, on the
other hand, drop off as the branches become dry, and the seaweed, which is salty,
has a drying effect upon them. The leaves thus undergo different processes when
they remain on the tree and when they are stored away.

32 . Why do melons grow best in marshy plains which are humid, for
example, round Orchomenus and in Egypt, which appears to be a well-watered
country? Now marshy districts are full of water and melons themselves are
somewhat moist; and this is why those grown in gardens are poor. Is it because they
have to be planted deep owing to the hardness of the ground? For clayey, flat
ground becomes very hard, and plants grow best which are deeply planted. Or is it
because the ground must be dry, because the plant itself is naturally moist? For
thus being pulled in opposite directions it will attain the mean. Now ground which
is somewhat marshy but deep contains nutriment owing to the depth of the soil and
the locality, but not in an excessive quantity, because the ground dries up again.

33 . Why is it that rue and certain unguents give the perspiration an evil
odour? Is it because things which have a heavy and pungent odour, mixing with the
excretory fluids, make the odour of these still more unpleasant?

34 . Why is rue said to be a remedy against the evil eye? Is it because men
think they are victims of the evil eye when they eat greedily or when they expect
some enmity and are suspicious of the food set before them? For instance, when
they take anything for themselves from the same course, they offer some one else a
portion, adding the words, ‘so that you may not cast the evil eye upon me’. All
therefore will take with alarm of what is offered them, whether liquid or solid, of
those foods, the constriction or vomiting forth of which causes the solids to be
carried upwards and ejected or the flatulence from the liquid to give rise to pain and
writhing. Rue, therefore, being eaten beforehand, since it is naturally warming,
rarefies the organ which receives the food and the whole body, with the result that
passes out the flatulence enclosed within it.

35 . Why is it that marjoram, being thrown into the must, makes the wine
sweet, and two cupfuls are thrown into a jar of wine? Is it because it takes away the
elements which cause harshness by absorbing into itself by its dryness the watery
and sedimentary parts? That it is these which cause harshness is shown by the fact
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that wines are less soft if water is added or if they have been allowed to stand a long
time on the lees. Also when they make sweet wine, they expose the grapes for a long
time to the sun, which draws out the watery element and concocts the remainder.
Now marjoram produces the same result, for it is dry and hot, and so naturally has a
lasting effect.

36 . Why do black myrtle-trees have thicker foliage than white? Is it
because they are a wilder species? That they are so is proved by the fact that they
grow in the fields and undergo very little modification as a result of cultivation.
Now wild plants invariably have denser foliage; for, because their fruit is less
concocted, the nutriment is diverted into the foliage.

BOOK XXI

PROBLEMS CONCERNING BARLEY-MEAL,
BARLEY-CAKE, AND THE LIKE

1 - Why is it that barley-gruel and wheaten-flour become whiter if oil is
poured on to them, though oil is reddish in colour? Is it because oil naturally foams
when it is mixed with liquid, and foaming causes whiteness? Now mixing is carried
out by pounding and motion, and is most complete in the case of corporeal
substances. This process occurs in foods which are boiled, and so makes them
whiter.

2 . Why is it that foods made from wheat suit our bodies best and are more
nourishing than those made from barley? Is it because wheat contains a moderate
amount of stickiness, and food ought to have this quality, since it ought to cling and
adhere to the body, and its stickiness causes it to do so? But barley' is less cohesive,
and so cakes in which the barley is well kneaded are more nourishing than those in
which it is not kneaded.

3 . Why s it that of wheaten-flour that which is ground first is whiter, but of
barley-meal that which is ground last? Is it because barley, being dry, breaks into
pieces, whereas wheat is soft and crushes? Now in both it is the inner part which is
whitest.

4 . Why do loaves appear whiter when they are cold than when they are hot?
Is it somehow for the same reason that stale oil is whiter than fresh? For the cause
of the blackness is the water which in both cases is present in larger quantities when
they are fresh; but after a time, owing to evaporation, the water remaining near the
surface becomes less. Now it is either the passage of time or the heat of the sun

'Reading &\’ 7 kpf7 YabBuporepov.



BOOK X XI 1449

which causes evaporation from the oil; and from loaves the heat goes forth as they
cool and has entirely departed when they are cold, whereas it is still present when
they are warm.

S - Why do loaves which contain no salt weigh heavier than those which are
salted, the other ingredients being exactly the same? The contrary would be
expected, since salt is added, and salt is heavier than water. Is it because the salt
causes drying to take place? This is why things which are preserved with salt remain
uncorrupted; for the moisture in them is taken up and dried up by the salt, and it is
the moisture in things that is corrupted by heat. So too in bread the moisture is
taken up by the salt and evaporates outside. Stale bread therefore is lighter than hot
bread, since it is cooler. Now in loaves which do not contain salt this moisture is
present in greater quantities and makes them heavier.

6 - Why is it that loaves which have become cold, if they are moistened and
placed in contact with one another, do not cohere, whereas hot loaves do so? Is it
because the cold loaves give off with the vapour the sticky moisture which is in
them, and, because this has gone forth, do not cohere (for the water with which they
were wetted is too uncohesive); but the hot loaves contain a certain amount of
stickiness, and so, when they are moistened and the vapour comes forth, the heat,
owing to its rarity, is given off, but the sticky matter, which comes out with it and
mingles with the moisture, causes the loaves to adhere together??

7 - Why is it that of wheaten-flour that which is ground first® is whiter, but
of barley-meal that which is ground last? Is it because barley, being dry, breaks into
pieces, and this happens most when it is ground for a very long time, but the flour
which is inside the wheat is soft and fine and is crushed out at first? Now in both
cases it is the inner part which is whitest.

8 . Why is it that barley-cake becomes more indigestible the more it is
kneaded, whereas wheaten-bread becomes easier to digest? Is it because dough
becomes less by being much kneaded (and this is the nature of that which is sticky),
but the moisture has been expelled from every part of the loaf by the fire, so that,
when the moisture has been entirely expelled, the loaf becomes more uncohesive the
more it is kneaded, because in the kneading it is divided up into smaller particles?
Now that which is uncohesive is more easily concocted. Barley-cake, on the other
hand, the more it is kneaded becomes more sticky, as the liquid mingles in it; and
that which is sticky is not easily divided up, and such foods are not easily concocted;
for that which is to be concocted must be split up into small parts.

9 . Why does barley-cake become less when it is kneaded, whereas dough
becomes more? Is it because barley-meal when moistened and kneaded unites
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owing to the binding quality of the moisture, because it is of even texture and
granulated, but wheaten-flour rises, because it is very dense? For that which is
dense grows hot when kneaded and, when it is hot and inflated, it rises, as does the
flesh.

10 - But why does dough increase more when it is heated than barley-cake
does? Is it because dough contains moisture which is not separated in such a way
that it can escape when warmed, owing to the kneading? When therefore it is
warmed, breath is engendered, and more breath is necessarily engendered from a
greater amount of moisture.

11 . Why is it that although honey is more adhesive than water, wheaten-
flour is more uncohesive, when it is boiled or baked, if it is mixed with honey-water
than with water? Is it because water becomes stiff and solid under the influence of
the heat, whereas the honey becomes solid but also has a drying effect, and so makes
the food more uncohesive (for this quality is produced by dryness)?

12 . Why do twice-baked loaves, when they are cool, not become hard? Is it
because wheat has in it a certain sweet and sticky juice, which is as it were its ‘soul’?
This can be illustrated by the fact that when it is dried it becomes quite empty, but,
when it is wetted, it expands. This juice, therefore, being present also in wheaten-
flour, especially in that of the purest quality, when the flour is made into dough and
the dough is kneaded the same thing* happens, as is proved by the fact that when it
is boiled it becomes more digestible. When, therefore, the bread is baked for the
first time, the thin and light part of the moisture’ is evaporated from the bread, and
the part of the flour which most resembles chaff is burnt out. But when the dough is
taken out and kneaded again, the smoothest part of the flour and the stickiest part
of the moisture being left mingle more with one another, owing to the fact that they
have become smoother and stickier, and owing to the effect of the heat; for their
mixing resembles the process of dyeing, so that the dough, when subsequently
kneaded, is like boiled flour. For when the dough is kneaded and the lightest flour
and the stickiest moisture are left, the bread, when it has been exposed to the fire,
becomes glutinous and does not dry up; for that which is sticky cannot be separated,
and that which is dense does not of itself give up any moisture. Twice-baked bread
then undergoes this same process® for the reasons mentioned above, and, always
containing moisture, does not become hard.

13 . Whyis it that we can go on partaking of some kinds both of solid and of
liquid food for a long period—for instance, food made from barley-meal and
wheaten-flour and dry wines, and water—whereas we cannot partake continually of
others, though they are pleasanter to the taste? Is it because some of the foods
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which we take tend to float on the stomach and are highly nutritious, so that when
one has discharged them, though their first nutriment has been consumed, a
considerable force still remains in the body, concocted for the first bodily process
but unconcocted for its final purpose and for the succeeding process? Now most of
the pleasing foods belong to this class; for the fatty and sweet and rich foods seem
pleasantest to our taste, and these, however they differ from one another, are all
foods which are nutritious, and not difficult of concoction, and apt to float on the
stomach; their force is therefore lasting, if one takes one’s fill of them, and the
perception of them does not quickly pass away;’ for the feeling of satiety does not
only continue while they are in the stomach but also when their nutriment has been
distributed to other parts of the body. Or is this not the only reason, and is there a
further reason, namely, that some foods are naturally suited and akin to us? For our
bodies accept all such foods more readily because they are natural, while they
accept less readily those which are unnatural. And different foods suit different
temperaments; for example, honey is the natural food of bees, so that they take no
other, though they are physically weak; so that what they consume must be small in
amount, but must be to their strength as what men eat is to theirs. And so any
pleasing foods which are of this kind seem pleasing because they are present in
small quantities in our nature, but they only appear so for a short time, and then
soon cause a feeling of satiety. But we always need the natural foods, so that we feel
less satiety from foods continually taken other than those which are most pleasing in
themselves.

14 . Why is it that the same things seem pleasant when we are becoming
accustomed to them and not pleasant if we partake of them too continuously,
though being accustomed to anything is doing it often and continuously? Is it
because custom engenders a receptive habit but does not bring satiety, whereas
taking anything continuously fills up the desire, just as a vessel® is filled; for desire is
a kind of void?® Now habits, when exercised, increase and grow, but vessels when
they are filled full do not become any bigger. Hence custom, being an exercise,
increases the receptive habit; but that which is continuously taken fills up and
satisfies the desire, and, when this is satisfied, we no longer receive any more, and
nothing can increase the desire for the reasons already stated regarding the filling of
vessels. Furthermore, custom is not pleasant through constantly giving pleasure (for
such things too cause pain through continual practice), but because we enter upon
the beginning of the process with pleasure and can continue doing the same thing
longer than if we were unaccustomed to it. In the same way then as custom, which is
pleasant, causes pain, so too do all other pleasant things; for things which happen
and foods which are taken continuously, both alike cause pain. The reason is that
the powers of acceptance and action which we possess in ourselves are not unlimited
but limited, and when they have reached their full capacity (and this is continually
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visible to an increasing extent) the receptive powers are satisfied, and the powers for
action can no longer function.

15 . Why does dough become white when it is kneaded, while barley-cake
becomes blacker? Is it because the surface of the barley-meal becomes drier, and it
is the'® heat in the moisture which causes the whiteness? Or is it because, through
exposure to the heat, the surface of barley-meal attracts the moisture, since it
consists of larger particles?

16 - Why does barley-meal adhere better together when mixed with water
than with oil, though oil is more viscous? Yet that which is viscous is more binding,
and oil is more viscous than water. Is it because water is thinner and so penetrates
into everything and makes the barley-meal soft, and the grains adhere together
better and are compressed into one another, even though pressed together without
any kneading?

17 . Why does bread which is either not kneaded or very much kneaded
break up? Does the unkneaded bread do so because it is not sufficiently bound
together? Now it is the kneading that binds the bread; so that unkneaded bread is
already on the way to breaking up. Further, it contains much moisture not properly
mixed in. Bread which is very much kneaded is dry, because it has very little
moisture; for when it is heated, the moisture all escapes. So that in both cases the
bread breaks up because much moisture goes forth; for much moisture is actually
present in the unkneaded bread, and in the over-kneaded bread much escapes''
compared to what remains behind.

18 - Why is the admixture of barley-meal and liquid lighter than the two
things together when unmixed? Is it because, when they are mixed, air is enclosed in
them? Or is it because part of the water is evaporated by the heat in the
barley-meal, and so the mixture becomes smaller in bulk? The air, however, if it
were also mixed in, would not make the mixture any lighter; for air enclosed in air
possesses weight.

19 . Why do milk and sweet wine appear sweeter if drunk with barley-meal?
Do they appear sweeter in contrast with anything which is not sweet (for
barley-meal is not sweet)? Or is it because the barley-meal continues to hold
sweetness, and so the perception of it is prolonged?

20 . Why does the same potion seem less strong if it is drunk with
barley-meal? Is it because the barley unites what has one quality with what has
another, or because the barley-meal interferes with the potion and destroys it,
absorbing it into itself?
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21 - Why does gruel take up more water than the wheat from which such
gruel is made? Is it because the gruel is a kind of flour, and flour takes up more
water (for its bulk is greater than that of the wheat, for even the particles of the
wheat are packed closely together)? Now that which is more holds more both for
this reason'? and also because both flour and gruel contain heat, and heat both
attracts the moisture more and expends it by evaporation.

22 . Why does wheaten-flour increase much more in proportion than
barley-meal when it is kneaded? Is it because flour admits a large quantity of water,
but barley-meal only a little? (But why does it admit more, for barley-meal would
naturally be expected to do so, because it has been exposed to heat, whereas the
flour has not, and that which has been exposed to heat is drier?) Or is it because
flour admits of more kneading, the reason being that it is composed of smaller
particles? As therefore it is potentially as it were more manifold by reason of the
smallness of its parts, so much the more water does it take up. For it uses the water
as a glue—a metaphor employed by Empedocles in the Physics, when he says
‘gluing barley with water’—and it consumes much water for this reason.

23 . Why does dough increase more when it has been heated than barley-
cake does? Is it because it contains moisture which is not separated in such a way
that it can escape when it is warmed, and this'® moisture, becoming breath and not
being able to escape (as it can in the barley-cake) owing to the density of the dough
(for that which is made up of smaller particles is dense), makes the dough,
therefore, rise and causes the mass to be greater? Furthermore, the moisture which
it contains is more considerable, and it is from this, when it is heated, that the
breath is engendered; and from the greater amount of moisture more breath must
necessarily be engendered.

24 . Why is it that, of persons engaged in the preparation of cereals, those
who handle barley become pale and are subject to catarrh, while those who handle
wheat are healthy? Is it because wheat is more easily concocted than barley, and
therefore its emanations are also more easily concocted?

25 . Why is it that bread, if one toasts it, becomes harder, whereas, if one
warms it, it becomes moister up to a certain point? Is it because, when it is toasted,
the moisture goes out of it, and so it becomes harder, whereas, when it is warmed,
the moisture having acquired consistency is liquefied again by the fire, and so the
bread becomes moister?

26 . Why does flour, as it cools, become less closely packed, but barley-meal
more so? Is it because things which are made up of small particles contain no vacant
spaces, and heavy things, by the pressure which they exert, take up the same space
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whether they are more or less'* numerically? Barley-meal then is soft; when it cools,
therefore, it becomes less, so that the less is more compressed.'* But wheaten-flour
already consists of small particles, and so it does not cool because of this, but in such
a way as to become lighter and not so as to become more closely packed by
compression; for wheaten-flour is naturally heavier than barley-meal.

BOOK XXII
PROBLEMS CONNECTED WITH FRUIT

1 - Why is it that the volume of food necessary for repletion is not
proportionate in the same persons if they eat fruit at the beginning and at the end of
a meal? Is it because fruit is much heavier than solid food? This can be illustrated
by the fact that figs, though eaten last, are vomited out last. If, therefore, they are
eaten first, owing to their weight they sink downwards and leave ample space above,
so that one can easily contain the volume of solid food. If, however, the converse
takes place, the solid food when it enters in, because it does not sink downwards,
quickly occupies the vacant upper space.

2. Why is it that, although sweet foods are more akin to us than pungent, we
are more quickly sated by the former? For the contrary might have been expected,
since we might naturally be supposed to be less sated by foods which are akin to us.
Is it because the organ whereby we receive replenishment and the body, which is
nourished, are not sated equally quickly, but sometimes the stomach is full, in those,
for instance, who are thirsty, but the thirst is not less? For we do not cease being
thirsty because the stomach is full, but when each part of the body has drawn in its
own particular moisture; and we cease being thirsty only when they have received
this in sufficiency. The same thing also occurs when we are hungry.

3 . Why are we more quickly sated by sweet than by pungent foods? Is it
because we cease desiring sweet things sooner? Or, while it is not generally
admitted' that we become satiated as the stomach is filled by sweet foods, yet might
it not be said that our desire is more quickly sated by them? Or is it because desire is
simply a lack, which occurs when we no longer have any nutriment in us or very
little? Pungent foods then are not nourishing, but contain little nutriment and a
considerable amount of excrement. We therefore naturally seek to eat them in large
quantities, and yet do not satiate our desire with them, because we still lack
nutriment and they do not contain it. But all sweet foods are nutriment, and the
body derives a large amount of nutriment from a small quantity of them. When,
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therefore, it derives a large amount of nutriment, it can no longer eat, because it
cannot tolerate more. We are therefore naturally more quickly satisfied by sweet
foods.

4 . Why is it that fruits and meat and the like remain uncorrupted if placed
in skins, when these are tightly inflated, as also do substances placed in closely
covered vessels? Is it because all things become corrupt through being in motion,
and things which are full are without motion (for it is impossible for anything to be
moved without there being a void), and these vessels are full?

S . Why does wine seem bitter when drunk after the eating of rotten fruits?
Is it because such rottenness contains bitterness? That, then, which remains on the
tongue, mingling with the draught and becoming diffused in it, makes the draught
bitter. The fruit by itself, when eaten, seems less bitter, because juice of this kind
takes effect at many different points and is divided up into small particles.

6 - Why should dried fruits be eaten? Is it in order that we may drink
sufficiently? For we ought not only to drink to satisfy the thirst which is engendered
by solid food, but also when the solid food is finished.

7T . Why do roasted nuts deteriorate when they become cool, and also bread
and acorns and many such things, but improve when they are heated again? Is it
because, when they become cold, the juice congeals, but when they are warmed up it
becomes liquid again, and it is the juice which is pleasing?

8 - Why is it that, for the proper enjoyment of fruits such as figs and the like,
one ought to drink with them either unmixed wine or water, which are the opposites
of one another? Is it because fruit is both hot and moist owing to the manner of its
growth? For it contains much both of fire and of moisture; and so, owing to the fire,
the juice causes as it were a boiling within, such as must makes on the surface
(though the others, the hard-shelled fruit, also have this force, but in a less degree),
while the large quantity of moisture causes an unconcocted condition. Water then,
owing to its coldness, extinguishes the boiling, as wine also usually does by its heat;
for it takes away its power, just as one fire sometimes diminishes the force of
another if the latter be less. And wine by its heat is better able to concoct the
moisture, and by its weight it prevails over the scum formed on the surface by the
boiling.

9 . Why is it that those dried figs are sweetest which are cut in half and not
those which are cut either many times or not at all? Is it because, if they are cut
many times, most of the sweetness escapes and evaporates with the moisture,
whereas in those which are entirely closed the watery element is considerable,
because it has not been turned into vapour? Those, however, which have been cut
but not many times, do not suffer from either of these disadvantages.
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10 . Why s it that figs when they are cooled in an oven are harder if they are
left to cool in the oven than if they are taken out to cool? Is it because in the oven all
the moisture is evaporated by the heat, whereas outside the surrounding air cools
the moisture and prevents it from escaping and the moisture retains its consistency
rather than evaporates?” Now what is dry is hard, and what is moist is soft.

11 . Whyis it that wine and water seem sweeter when taken with something
sour, if, for instance, one munches acorns or myrtle-berries or something of the
kind? Is not this natural and does it not happen in other things too? For everything
seems to assert its identity more forcibly when compared with its contrary and here
the tastes of the contraries are in a way opposed. Or is it because, as in objects which
are being dyed, the tongue has already been permeated by the sour matter and
opens its pores, and so the sweetness can penetrate better? For objects which are
being dyed are for this reason first of all moistened in sour liquid—because what is
permeated takes the dye better.

12 . Why do sweet things seem to be less sweet when they are hot than when
they are cold? Is it because two sensations of the two qualities are present together,
and so that of heat dispels the other? Or is it because that which is sweet® is also hot,
and it is therefore a case of ‘fire upon fire’, and thus the heat prevents the perception
of the sweetness? Or is it because fire takes away the power of everything, since it
causes motion? Things, then, which are hot are nearer to change, but when they
cool they become stable again.

13 - Why is it that chaff concocts hard fruits and does not corrupt those
which are already concocted? Is it because chaff is both hot and absorbent? It,
therefore, by its heat causes concoction, while owing to its absorbent property it
attracts the corrupted sap, which therefore does not cause corruption.

14 . Why do figs, which are soft and sweet, destroy the teeth? Do they,
owing to their stickiness, penetrate into the gums, and, because they are soft,
insinuate themselves into the spaces between the teeth, and, being hot, quickly
cause decay? Perhaps also, owing to the hardness of the seeds, the teeth are quickly
caused to ache in the process of chewing them up.
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BOOK XXIII

PROBLEMS CONNECTED WITH SALT WATER
AND THE SEA

1 - Whyis it that the waves do not ripple in the deep open sea, but only where
it is confined and shallow? Is it because a small amount of liquid, as it is carried
along, is more divided up by the wind than a large amount?

2 - Why do the waves sometimes begin to move before the winds reach
them? Is it because the portion of the sea near the source of the wind being impelled
along first has continually the same effect upon the adjoining part, and so, since the
sea is continuous, the same effect is caused in every part of it, as though from one
continuous impetus? Now this occurs simultaneously, with the result that the first
and the last parts of the sea are set in motion at the same time. This effect is not
produced in the air, because it is not a single body (since many hindrances affect it
from all sides, which often cut short the first and most vigorous movement); the sea,
however, suffers from no such impediments, because it is heavier and less easily
disturbed than the air.

3 . Why do ships seem to be more heavily loaded in harbour than out at sea,
and why do they travel more quickly from the open sea towards the land than from
the land towards the open sea? Is it because the greater quantity of water offers
more resistance than' the less, and the vessel sinks deeper into the latter, because it
prevails more over it, for it pushes up the water from below? Now in a harbour the
sea is shallow, but deep out at sea; so that a vessel will seem to carry a heavier load
in harbour and will move with greater difficulty, because it is sunk deeper into the
water, which offers less resistance. But in the open sea the contrary happens.

4 . Why is it that if anything (for example an anchor) is thrown into the sea
when it is rough, a calm ensues? Is it because the sea is stopped by the descending
object, with which a certain amount of air is carried down, and this air, carried in a
direct course downwards and drawn thither, draws with it also the lateral force
which is disturbing the sea? Now a wave does not move downwards from above but
along the surface, and, when it ceases, a calm ensues. Furthermore, the sea, as it
closes in upon the space opened by the descending object, makes an eddy, and eddies
move in a circle. Now since a straight line touches a circle at a point (and waves
travel obliquely in a straight line), the result would be that the waves touch the
circumference of the eddy only at a point, both for the reasons stated and because
the eddy pushes the wave off as soon as it comes into contact with it. The place,
then, where the eddy is, being without waves, the result is that there is a calm where
the surface is broken, because the air, which descended with the object thrown in,
subsequently ascending and thrusting the sea upwards, causes it as it were to
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bubble; for a bubble consists of moisture thrust up by air from below. Now every
bubble is smooth and still. An indication that the above process takes place is given
by the fact that the sea at the point where the object is thrown in rises a moment
later to a higher level than the surrounding sea.

S . Why is it that sometimes vessels which are journeying over the sea in fine
weather are swallowed up and disappear so completely that no wreckage even is
washed up? Is it because, when a cavernous space breaks open in the earth beneath
the sea, the ship at the same time follows the rush of air into the sea and into the
cavern? And in like manner the sea, being carried everywhere round in a circle, is
borne downwards; and this constitutes a whirlpool. And ships in the Straits of
Messina suffer the same fate owing to the flow of water, which causes eddies, and
are swallowed up into the abyss, for the reasons stated above and also because the
sea is deep and the land cavernous to a great distance. The eddies, therefore,
overpower the ships and carry them thither, and so no wreckage is washed up. The
flow occurs when, the former wind having stopped, a contrary wind blows over the
sea when it is running under the impulse of the former wind, and especially when
the contrary wind is the south wind. For the currents flowing against one another
try to thrust one another aside, as happens in rivers, and eddies are formed. And the
original movement, which is strong, is borne whirling round and round from above.
Since then the currents cannot travel laterally (for they are mutually repelled), they
must be thrust down into the depths, and so whatever is caught by the eddy must
necessarily be carried down too. Hence they build ships with slanting ends; for cases
have been recorded before now in which a ship with straight ends has been
swallowed up.

6 - Why is the water whiter in the Black Sea than in the Aegean? Is it owing
to the refraction of the vision from the sea into the air? For in the region of the
Black Sea the air is thick and white, so that the surface of the sea appears to be
similar, whereas in the Aegean it is blue, because it is clear to a great distance, and
so the sea too reflecting the air appears to be similar. Or is it because all lakes are
whiter than the sea, and the Black Sea has the character of a lake because many
rivers flow into it? Now lakes are whiter than the sea, and than rivers; at any rate,
painters picture rivers as pale yellow and the sea as blue. Or is it because the sight
cannot penetrate quickly through fresh water and is refracted into the air,” but is
not refracted upwards from the sea, because the water is not smooth, but the sight
tires of trying to penetrate into the depths, and so the sea appears black? But in seas
of a lake-like character, since the fresh water is on the surface and the salt water
below, the sight does not penetrate, but is refracted towards the daylight; and so the
surface of the sea appears white.

7 . Why is the sea less cold than fresh water, and salt water in general than
sweet? Is it because the sea is denser and has more body? Now such things are less
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susceptible to cold, just as they are more easily heated; for owing to their density
they are better able to retain heat. Or is it because the sea is of a more fatty
composition and so does not extinguish fire? (And similarly in other cases.) And the
more fatty anything is the hotter it is. Or is it because it contains much earth and is
therefore drier, and the drier a thing is the hotter it is?

8 - Why is the sea more transparent than fresh water, although it is thicker?
For fresh water is rarer than salt. Or is the cause not its rarity but the fact that in it
there are direct interstices which are very numerous and wide? Fresh water,
therefore, has density owing to the small particles of which it is composed, whereas
salt water contains great voids. Or is it because the sea is purer? For there is no
earth in it, but the sand, which is heavy, is precipitated; but fresh water is earthy,
and the earth floating in its midst is easily stirred into mud.

9 . Why is the sea more transparent when the wind is in the north than when
it is in the south? Is it because the sea has colour when it is calm? For there is
something fatty in the juice of salt water, as is shown by the fact that in hot weather
an oily substance is excreted from the sea. When, therefore, the sea is calm and
warmer, juice of this kind forms on the surface of the sea owing to its lightness. This
is less likely to happen when the wind is in the north, owing to the cold. Now water is
more transparent than oil; for oil has colour, but water, presenting itself without
colour to the vision, gives a clearer image.

10 - Why does one dry more quickly after washing in the sea, although sea
water is heavier than fresh? Is it because the sea is thicker and earthy? Since,
therefore, it has little moisture in it, it dries more quickly.

11 . Why are the waves windy? Is it because they are a sign of wind in the
future? For wind is a massing together of air, which® occurs because the air is
continually thrust forward. But the wind begins to thrust the air forward when it is
not yet blowing continuously but only just beginning. The first breath of wind then
as it were dies down before having any effect, but it thrusts forward another breath
and drives on another mass of air and then dies away. It is clear therefore, when the
wave which is thrust forward is already present, that that which sets it in motion
will also come; for it causes this effect when it first begins to blow.

12 - Why do the waves break forth before the wind? Is it because the wind
does not cease to blow* and the sea to be rough at the same time, but the sea ceases
later? For® it is possible that the wind which set the wave in motion perishes before
it becomes perceptible; and so the wave is not prior to the wind, but the former is
noticeable, while the latter is not. Or do the winds not blow everywhere at the same
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time, but at first only in the quarter from which they arise? Now as soon as they
begin to blow, they set in motion the sea which is near them, and this sets in motion
the adjoining sea; and thus it would be possible for the wave to break forth before
the wind reaches it. For the movement is due to the sea and not to wind, being a
movement of the sea which travels more quickly than that of the air.®

13 . Why is it easier to swim in the sea than in a river? Is it because the
swimmer always leans on the water as he swims, and we receive more support from
that which is of a more corporeal nature, and sea water is more corporeal than river
water, for it is thicker and able to offer more resistance to pressure?

14 . Why can one remain longer in the sea than in a river? Is it because river
water is rare and therefore penetrates more into the body and chokes one?

15 . Why is the sea combustible, while water is not? Or does water also
burn, while the reason why the sea has less power to extinguish fire is because it is of
a more fatty composition? (And that it is so indicated by the fact that an oil is given
off from sea water.) Or are the interstices less able to adapt themselves to fire
because they are too wide, and all the more so owing to the presence also of salt? As,
therefore, that which is dry has less power to quench than that which is moist, so
that which is drier is proportionately more capable of being burnt, one thing being
more so than another, since the drier a thing is the more closely allied is it to heat;’
and the sea possesses both these qualities to a greater extent.

16 . Why is it that the wind blows cold in early morning from rivers, but not
from the sea? Is it because the sea extends over open spaces, but rivers are in narrow
places? The breeze, therefore, from the sea is dispersed over a wide area and is
consequently weak; whereas the breeze from a river is carried along in a mass and is
stronger and therefore naturally seems colder. Or is the reason other than this,
namely, that the rivers are cold, but the sea is neither hot nor cold? Now a breeze or
an exhalation is due to the heating or cooling of liquids; for whichever of these two
processes they undergo, evaporation takes place, and, when water evaporates, the
resultant air is set in motion, and this is a breeze. That which is produced from cold
liquids naturally blows cold, while that which blows from very hot liquids cools and
becomes cold. One would, therefore, find that all the rivers are cold, but that the sea
is neither very hot nor very cold. That which blows from it, therefore, is not cold,
because it is not itself cold, nor does it cool quickly, because it is not very hot.

17 - Why do waves calm down more slowly in the wider open sea than in
shallow waters? Is it because everything calms down more slowly after much
motion than after little? Now in the wide open sea the ebb and flow is greater than
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in shallow waters; there is, therefore, nothing strange if that which is greater is more
slow in calming down.

18 . Why is it that salt water when it is cold is not fresh, but becomes more
fresh when it is heated, and when it is heated and then cooled? Is it because a thing
naturally changes from one opposite into the other? Now fresh water is the opposite
of salt water; and, when salt water is heated, the salt is boiled out, and, when it
cools, is precipitated.

19 . Why is it that waters near the sea are usually sweet and not salty? Is it
because water which is strained becomes more fresh, and the nearer water is to the
sea the more it is strained?

20 - Why does salt water not flow readily? Is it because that which is heavy
is stationary, and salt water is heavy? Hence only warm salt waters flow readily, for
they have lightness in them which prevails over the heaviness which is in their
saltness; for that which is hot is lighter. Furthermore, water which flows readily is
strained through the earth; and if water is strained, the thickest and heaviest part of
it is always carried to the bottom, while the light and clean element becomes
separated. For salt water is heavy and sweet water is light. And so flowing water is
sweet. It is for the same reason that salt water, when it is set in motion and
undergoes change, becomes sweeter; for it becomes lighter and weaker owing to the
motion.

21 . Why is it that in Libya, if one digs a hole near the sea, the water that
first comes is fresh, but afterwards quickly becomes salty, but this happens less
elsewhere? Is it because the water which comes first is the water which was already
there and has been concocted by the earth, but after a time the sea also is strained
through and, because it is new, makes the water more salty? Elsewhere, however,
there is either no water or abundant water, because the ground is not dried up.

22 . Why does salt water melt salt more quickly than fresh water? Is it
because the process of melting anything is its dissolution by moisture or heat
penetrating into it so that it becomes liquid? Now those things do not cause melting
which either cannot penetrate at all or penetrate in such a way as not to touch the
substance. Those things which pass through easily scarcely cause any melting, but
those which enter in with violence dissolve substances very quickly. Now those
liquids which are composed of very large particles do not penetrate, for they are too
large for the pores; while those which are composed of small particles pass through
without touching. Now fresh water is rare, while salt water is thicker; and so the
former, passing through easily owing to its rarity, scarcely causes any melting,
whereas the latter penetrates, but percolates through® to a less extent, because it is
composed of larger particles, and forces its way in more quickly.
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23 . Why does water appear less white when it is in motion, for instance
when there is a ripple? Whence Homer says that, when the wind begins to blow,

the sea grows blacker beneath it.°

Are there two reasons? Firstly, because, when the sight is near to it, it can penetrate
farther through the water when it is still, but when it is in motion the sight cannot
pass directly through it. (And that which is transparent appears white, for that
through which the sight cannot pass is what Homer calls black; therefore the air
appears black from a distance but white near at hand, and the part of the sea which
is near is white, while that which is distant is blue or black.) And, secondly, because,
when the sight is at a distance and is subject in any way to disturbance, it is
refracted back in a mass towards the light, if the water is still, but cannot be
refracted when it is in motion.

24 . Why is it that the waves do not ripple in the deep, open sea, but only on
small expanses? Is it because a small amount of water, as it is carried along, is more
divided by the air than a large amount? Hence it beats more and is broken up. Now
in deep water the quantity which is set in motion is great, but in shallow water it is
small.

25 . Why are the waters saltier in regions facing the south wind? Do they
become mixed because the sea is driven under the earth by the south wind?

26 . Why does the salty element in water come to the surface more in sweet
than indry wine? Is it because sweet wine, like raisin wine, has more earth in it? Or
is it because sweet wine is heavier and stickier and so mixes less, and, as it does not
mix,'® the salty element comes to the surface?

27 . Why does the salty element, being earthy, float on the surface at all (for
its natural tendency is to sink)? Is it'' owing to its heat, as happens with salt (for it
resembles an efflorescence)? Or is there some other reason? For if it is for no other
reason,'? it is not unreasonable that it should be for this reason that it floats

specially on the surface of sweet wine; for that is the hottest of wines.

28 . Why do the waves sometimes begin to move before the winds reach
them? Is it because they also cease to move later? For the first breath of wind as it
were dies down before the wave which has been impelled by it into motion; and it is
not the wave which is first set in motion that arrives, but there is a successive
impetus given to the adjoining water.
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29 . Why is it that the ground where the waves break more violently
becomes solid, often to such an extent as to appear to have been artificially levelled,
and why is the ground where the waves break solid, whereas further from the sea it
is loose? Is it because the fine sand is not cast up from a long way off by the waves,
but rather the coarser sand, just as it is not possible to throw a very small object far
with the hand? Then, many objects being mingled in confusion, the smallest
particles fall together and form into a mass, and the motion of the wave, as it
recedes, levels them and no longer disturbs them. Since, then, the smallest particles
cannot leap far, a mass is formed of very small objects; and since it is in frequent
motion, it becomes continuous, the sand falling in amongst it until it unites it
together; it is then levelled by the last waves, and the slight moisture causes it to
adhere together. But the ground farther from the sea, being dry, becomes
disintegrated, and is formed of larger pebbles and is unlevelled.

30 - Why is it that the upper parts of the sea are saltier and hotter than the
depths? So, too, in wells of fresh water the upper water is saltier than that at the
bottom; yet salty water, being heavier, ought to stand at a lower level. Is it because
the sun and the air always attract the lightest part of liquid? Now the fresher is
always lighter, and the sun can more easily attract things from the nearest parts.
And so that which is left on the surface both of the sea and of fresh water is saltier
(since the sweet element has been extracted) than that from which little or nothing
has been withdrawn. For this reason the upper part is also hotter; for salt water is
hotter than fresh. Therefore some of the followers of Heraclitus declare that stones
and earth are formed from the drying and solidifying of fresh water and that the sun
draws up vapours from the sea.

31 . Why are the waters of the sea sweeter which are nearer the land? Is it
because they are more continuously in motion? Now salt water becomes sweeter
through motion. Or is it because the water is saltier in its depths, and the part of the
sea near the land is less deep? Hence also water which shelves quickly is salty and
less sweet. The reason for this is that the salty element being heavy is carried down
more into deep water.

32 . Why is sea water the only kind of water that is combustible, whereas
fresh water and river water are not? Is it because it has much earth in it, as is proved
by the presence of the salt in it? Or is it because it is of a fatty composition, as is
proved by the oil which forms on the surface'’ of salt water?

33 . Why does sand not form in lakes, or at any rate less than in the sea and
in rivers? Is it because rocks form in the sea and the earth has been to a great extent
burnt out of them? Now sand is rock which has been broken up into small and
minute particles, and it is broken up by the impetus of the waves. But in lakes pure
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rocks are not formed to the same extent, nor are they broken to the same extent,
because there are not waves to the same extent. But sand is formed more in rivers,
because they carry down the earth and break up the rocks with their impetus.

34 . Why is it that, when a lake either falls or dries up, the corn in the
adjoining plain is more likely to be frosted? Is it because the moisture in the lake
evaporates and warms the air with its vapour, and so makes the frosts slighter and
weaker than in hollow and marshy districts? Or is it from the earth, as men say, that
the cold begins and penetrates unnoticed? If then the lake becomes dry, owing to
the larger space of earth greater cold attacks the crops and freezes them and frosts
them to a greater extent; and on such ground the cold comes from below, as indeed
seems to be the case. And yet the earth is warm in winter; but the surface heat
which is in the earth, owing to the fact that it is moist, becomes cooled, for the
moisture is neither so far in as not to be affected by cold, owing to the heat which is
present in liquids, nor so slight as to have no force, since the earth is permeated with
water. For instance, owing to its becoming cold, one walks and lives upon ice.

35 . Why is the sea salty and bitter? Is it because the juices in the sea are
numerous? For saltness and bitterness appear at the same time.

36 - Why do shells and stones which are in the sea become round? Is it
because the breaking off of their extremities equally on every side causes them to
assume a round form? For the outer surface of this shape is the same on all sides,
and the sea by moving objects in every direction breaks off their extremities
equally.

37 . Why s it that sometimes, if one digs a hole near the sea, the first water
which enters is fresh but afterwards it becomes salty? Is it because the water comes
from the sea itself which is strained under the earth? The water which first comes is,
therefore, naturally sweet; for sweet water is lighter than salt water, and the sea has
some sweetness in it, which mingling with the earth tends to come to the surface.
But the salt water, owing to its weight and to the fact that it has power to penetrate,
is carried downwards. Whether this is so or whether the sweet water flows from the
mainland into the sea through the earth’s veins, it would naturally float on the
surface of the sea which mingles with it; but, the passages being opened, the salt
water, owing to its greater volume, subsequently prevails and makes the whole sea
salty. For if the passages are blocked the result is that the inflowing salt water finds
another way higher up;'* but when they are opened, it is all carried there, just as
happens in the veins in the body.

38 . Why is it that the sea, which is heavier than fresh water, is more
transparent? Is it because of its fattier composition? Now oil poured on the surface
of water makes it more transparent, and the sea, having fat in it, is naturally more
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transparent. Or is that which is lighter not always more transparent also? For oil
itself is lighter than water but not more transparent. Or is the sea not really more
transparent, but only apparently so? For fresh water comes from the earth or from
streams, and its source sends forth earth also with the water, so that the streams, not
being pure, bring down with them the earth and sediment. This then is the reason
why fresh water is less transparent.

39 . Why do the bowels of those who swim in the sea open readily? For if it is
because they take violent exercise, those who run also take very violent exercise, yet
their bowels do not open. Or does not every form of exertion cause the bowels to
open, but only such exercise as does not cause liquefaction? Now staying in the sea
seems to make men, generally speaking, hungrier and opens the bowels; for the
vapour given off by it is both hot and dry.

40 . Why does the Lake of Paesus,'® of which the water is fresh, wash and
also remove the stains from garments? For water which is sweet washes, but that
which is bitter removes stains, and water cannot have both these qualities at the
same time. Are stains removed not because the water is bitter, but by the quality of
stickiness which has this power? Hence animals’ hoofs have this effect, and
anything which contains mucous matter; and so also any bitter substances which
partake of this character do the same. Now in this lake it so happens that the bitter
element of the quality of soda has been burnt out, but the fatty and sticky element
remains. It is by virtue of this that it removes stains, and it washes because it is
fresh.

41 . Why does the part of the sea which is calm appear white, while that
which is agitated appears black? Is it because that which is less visible appears
blacker, and water which is in motion is less seen than that which is still? Or is it
because that which is transparent is white, while that which is not so is black, and
that which is in motion is less transparent?

BOOK XXIV
PROBLEMS CONCERNING HOT WATER

1. Why is it that, if one is anointed with oil, hot water poured over one seems
less hot, in spite of the fact that oil contains heat? Is it because owing to the
smoothness caused by the oil the water glides off and sinks in less?

2 . Why is it that in the summer the water in wells becomes warm after
midday? Is it because by that hour the heat has mastered the air, whereas before
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midday the heat is dissolving and putting an end to the cold; but the one does not
prevail as soon as the other has ceased, but only after time has elapsed?

3 . Why s it that water, which sometimes becomes hotter than a flame, does
not burn wood, whereas the flame does so? Is it because the flame, and the breath
which comes from it, consist of small particles, whereas water is made up of large
particles and so does not penetrate? Now flame and the heat from coals owing to
their rarity can penetrate and destroy.

4 . Why is it that boiling water has not the power to melt, while the stomach
possesses this power? Is it because the heat which is in the stomach penetrates
owing to its rarity, whereas water cannot penetrate because of its density? Or is it
because liquid prevents other things also from melting (for nothing melts in liquid)?
In the stomach, however, the liquid flows down into the bladder and so permits the
process of melting.

S - Why is it that the bottom of a vessel containing boiling water does not
burn, but one can carry it holding it by the bottom, whereas if the water be removed
it burns? Is it because the heat as it is engendered in the bottom of the vessel is
extinguished by the water? That is also why substances which can be melted do not
melt if any liquid is added to them.'

6 - Why is it that water does not boil over so much in winter as in summer,
although heated not only up to the same temperature but even higher, and although
equally hot or even hotter? Is it because boiling over is due to the rising of bubbles?
The water then itself becomes just as hot in winter as in summer,” but the bubbles
cannot rise to the same extent, because the surrounding air is cold, but they rise
smaller in size, being compressed by the cold, and soon burst, being broken by the
air. They are, therefore, smaller in bulk and fewer in number in the winter, and the
contrary in summer. Now boiling over is due to the number and size of the bubbles
forming the froth.

7 - Why does hot water cause wrinkles, but fire, though it is hot, not do so?
Is it because fire produces breath and so causes swelling (for it distends the skin),
whereas it is the curving of the skin which makes wrinkles?

8 . Why is it that the bottoms of vessels in which water is being heated are
hotter while the water is still cold? Is it because, while the water is still cool, the heat
is enclosed and driven inwards, being prevented from making its way out, but, when
the water in the vessel becomes thoroughly heated, since the fire no longer holds the
heat but expends itself and becomes less, the bottom of the vessel becomes cooler,
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just as a bath does? For a bath is hotter in winter than in summer, because the heat
is more enclosed in winter than in summer by the surrounding air which is cold.

9 . Why is it that water when it boils does not form a scum, as do pea-soup
and lentil-soup? And yet water is lighter than these, and light substances ought to
be able to project themselves more easily to a distance. The same thing happens in
the case of silver when it is being purified; for those who clean out the mint make
gains by appropriating the remnants, sweeping up the silver which is scattered
about. Is it because the heat causes the scum by vaporizing and subjecting to force
anything which opposes its own natural impetus? Water, therefore, owing to its
lightness and rarity is not subjected to force, and so no great heat is collected in it,
but the heat which continually passes into it cuts its way through before it can
become massed together. But substances which have body in them, like thick soups
and silver, since, owing to their weight, they contain much corporeal matter and
offer resistance,’ because they are subjected to violent force as the heat tries to
make its way out, form bubbles wherever the heat prevails; for, owing to their
density, the heat cannot pass through them, but the density prevails until it is
thrown off by the heat which flows into it. The result is a sudden impact, and not a
continuous pressure, owing to the heat passing up quickly from below.

10 . Why, if substances are moistened in hot water for a short time, do they
swell, but, if for a long time, collapse and become wrinkled? Is it because the heat
makes a thing liquid instead of solid and produces breath from liquid and rarefies
what is dense? At first, therefore, it heats things which are solid and makes them
moister, and producing breath from the moisture distends and swells them; but
when it heats them still more, it rarefies their outer part,* so that the vapour is given
off, and the drying up of moisture causes their bulk to collapse. Now, as anything
collapses, its outer skin shrivels up, and where it shrivels up unevenly, wrinkles are
formed.

11 . Why are stones formed by hot water rather than by cold? Is it because a
stone is produced from the failure of moisture, and moisture fails more through the
operation of heat than of cold, in other words petrifaction is the result of heat—as
Empedocles says that both rocks and stones come into being through the action of®
hot waters? Or, while it is true that heat petrifies, can petrifaction also take place
through cold, because an extremely hard frost consumes the moisture and causes
hardening? That cold, pure and simple, produces this effect is clear from the fact
that its excess does so.

12 . Why is it that if one has one’s foot in hot water, if the foot is kept still

the water appears to be less hot, but hotter if it is moved? Does the same thing
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happen as in the body, viz. that, when one runs in the wind, the opposing air
becomes increasingly colder, and the farther one goes the more one notices it?

13 . Why do hot things cool off more in the sun than in the shade? Is it
because the lesser heat is destroyed by the greater? Or is it because in the shade the
surrounding cold represses the interior heat and does not allow it to make its way
out, producing the same effect as the pouring of cold water produces upon those who
are fainting® (for it encloses the heat and prevents it from escaping); and speaking
generally the interior parts of anything are warmer in the winter? But in the sun,
since there is nothing which intercepts it, the heat is free to move and vanishes more
quickly.

14 . Why is it that water heated by the sun is not more wholesome for
washing purposes? Is it because, owing to the fact that it is cooling, it causes
shivering while it is still upon the body?’ Or, while it has this effect, is it unhealthy if
used often for washing? For hot water, generally speaking, produces concoction and
has a drying effect, whereas cold water has an astringent effect, and so both do
good. Therefore cold water and water heated over a fire are both beneficial to those
who wash in them; but water heated by the sun owing to the weakness of its heat
produces the effect of neither of these, but merely has the effect of moistening—Ilike
the light of the moon.

15 . Why is water which has been heated in the sun not wholesome? Is it
because that which is cooling causes shivering?

16 . Why are the hot waters at Magnesia and at Atarneus fresh? Is it
because more water pours into the hot water as it flows out, and so its saltness
disappears, but its heat remains?

17 . Whyis it that in Magnesia the hot waters ceased to be hot but the water
remained salty? Is it because more cold water from elsewhere was poured at the
same time into the springs and extinguished the heat? Now the earth was salty, but
not hot owing to the abundance of water flowing into it. (A similar process occurs in
water which is strained through hot ashes; for the water being strained through the
hot ashes cools the ashes and itself becomes cold, but is salty and bitter owing to the
ashes.) But when the water which was added had become transformed, the heat in
the earth for a different reason prevailed over the coldness of the water owing to its
small volume, and hot waters flowed again.

18 . Why are waters from hot springs all salty? Is it because they usually
percolate through earth which contains alum (as is shown by the smell of the water)
and has been burnt? Now the ashes of anything are salty and smell of sulphur. The
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earth therefore burns the water like a thunderbolt. Many hot springs therefore are
due to strokes of thunderbolts.

19 . Why are hot bathing-places sacred? Is it because they are due to two
very sacred things, sulphur and the thunderbolt?

BOOK XXV
PROBLEMS CONNECTED WITH THE AIR

1 - Why s it that pain is caused if the limbs are enclosed in inflated skins? Is
it due to the pressure of the air? For just as the air does not yield to pressure applied
to the skin from outside but repels it, so the air also presses upon the limbs enclosed
within. Or is it because the air is held within by force and is compressed, and so,
having naturally an outward impetus in every direction, it presses against the body
enclosed within?

2 - Why is it that in marshes near rivers the so-called ‘bellowings’ take place,
which according to the fable are uttered' by the sacred bulls of the god? That which
is produced is certainly a noise which resembles the roaring of a bull, so much so
that it has the same effect on cows when they hear it as the bellowing of a bull. Is it
due to the fact that this phenomenon always occurs wherever rivers stagnate into
marshes,? or are driven back by the sea, or give forth wind in unusually large
quantities? The reason is that hollows in the earth form, and the water making its
way in (for there is always a flow of water in marshy ground of this kind) thrusts the
air also through a narrow entrance into a wider hollow, just as a noise like roaring is
produced if one makes a sound through the aperture into an empty jar; for it is by a
similarly shaped organ that a bull’s roaring is produced. Now, if the hollows have
irregular forms, a variety of strange noises is produced; for if one takes off the lid of
a vessel and rubs it against the bottom, drawing it in and out,’ it makes enough noise
to frighten away wild animals when orchard-watchers employ this device.

3 . Why does the air not become moist when it comes into contact with
water? For all other things become moist when they touch water. Is it because the
extremities of the air and water meet, but the surface of each remains distinct?* All
other things then are heavier, but the air does not sink below the outer extremity of
the water. It therefore touches it, because there is nothing between them; but it does
not become wet, because it always remains above the water.
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4 . Why does calm weather occur most often at midnight and at midday? Is
it because calm is immobility of the air, and the air is most at rest when it either has
the mastery or is overmastered, and it is in movement when it is struggling? Now it
has the mastery most at midnight and is overmastered at midday; for at the former
time the sun is farthest away and at the latter nearest at hand. Again, the winds
begin to blow either about dawn or about sunset; and the wind which blows at dawn
dies down when it is overpowered, and that which blows at sunset dies down when it
ceases to have the mastery. Consequently the former dies down at midday, the latter
at midnight.

S . Why is it colder when dawn is breaking and it is already early morning
than at night, although the sun is nearer to us? Is it because towards daybreak dew
and hoar-frost fall, and both of these are cold? The whole ground then being as it
were sprinkled with cold moisture, a process of cooling takes place.

6 - Why is it that in Pontus both intense cold and stifling heat occur? Is it
because of the thickness of the air? For in the winter it cannot be thoroughly
warmed, and in the summer, when it is heated, it burns because it is thick. It is for
the same reason also that marshy regions are cold in winter and hot in summer. Or
is it because of the course of the sun? For in the winter it is far away, and in the
summer near at hand.

7 - Why is the sky finer at night than by day? Is the sun the cause of wind
and disturbance? For these occur when some movement takes place; the cause
therefore is the heat. So, when the heat is not present, everything is at rest, and
there is more rest when the sun is rising than when it is sinking. And the saying,

Having no fear of a cloud from the land,

means that, where there is most movement, there must be least permanence and
consistency, that which is trying to hold together being irregular and unable to gain
the mastery. And this is what happens on the sea in winter and on land in summer.

8 . Why is it that when liquid which fills a jar is poured into skins the jar not
only holds the liquid and the skins as well but also has room for more liquid? Is it
because there is air present in the liquid? This then, when it is in the jar, cannot be
given off owing to the size of the jar; for the larger anything is the more difficult it is
to press any moisture or air out of it, as can be seen in sponges. But when it is divided
up into small portions, it is pressed out of the skin together with the air already
there, so that the space occupied by the air becomes empty; and so the jar can hold
the skins and additional liquid as well. This is more especially the case with wine,
because there is more air in wine than in water. Similarly the same vessel can hold
the same quantities of ashes and water together as it can hold of each poured in
separately. For there are apparently many empty spaces in ashes, and so the water,
being thinner, sinks in more and saturates the ashes, so that they become dense,
because the saturation takes place in one part after another (for a thing always
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becomes more thoroughly saturated if the process takes place little by little than all
at once), and, as this takes place, the ashes gradually sink, at the same time
absorbing the liquid because they contain hollows. (But ashes thrown into water
while still hot cleave the water and cause it to evaporate.) And the same thing
happens if the water is poured in first and the ashes put in afterwards, so that the
water also would seem to contain hollows and empty spaces. Or do the ashes take up
the water, and not the water the ashes? For it is only natural that that which is
composed of smaller particles should be that which finds its way into something
else. (Further, this can be illustrated by an experiment; for when ashes are sprinkled
water is attracted to any spot where they are sprinkled; whereas the contrary would
have taken place if it were the water which takes up the ashes.) Or does this process
not occur if the water be poured in first and fill the vessel to the brim, but, if
anything then be added, does it overflow? But if the water once overflows and the
ashes settle down, then it does occur; for it was the ashes which took up the water.
There is a parallel to this in the fact that trenches do not hold all the earth which has
been dug out of them; for apparently some air occupies the space excavated, and for
this reason it does not hold all the earth.

9 . Why is it that, though air is denser than light, it can pass through solids?
Is it because light travels in a straight line only, and so the sight cannot see through
porous substances like pumice-stone, in which the pores are irregular, whereas they
are not so in glass? The air, on the other hand, is not obstructed, because it does not
travel in a straight line through anything through which it passes.

10 - Why is it that the air becomes cold by touching water but not moist,
even though one blows so hard upon water as to cause waves? That it becomes cold
is clear from the change which it undergoes; for the air from water causes cold. Is it
because it is the nature of air to be cold or hot, and it changes by touching anything
with which it comes into contact; but it does not also become moist, because it is too
light and so never penetrates below the level of the water, but always remains in
contact only with the surface, even though it be forced downwards, and the water
then recedes still lower, so that the air can never penetrate into its depth?

11 . Why is the air from bubbles and the air which comes up from beneath
the water never wet? Is it because the moisture is not retained, but the water drops
off? The water on the surface of a bubble is also too little to moisten anything.

12 . Why is it that air cannot saturate anything, but water can? For water
even when it is transformed into air is moist. Is it for the same reason as that for
which stone cannot do so? For everything has not this faculty of saturating other
things, but only that which is viscous or liquid.

13 . ... Isit because the air in it is carried upwards? For when the skin is
empty it sinks; but when it is inflated, it remains on the surface, because the air
supports it. But if the air makes it lighter and prevents it from sinking, why does a
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skin become heavier when it is inflated? And how is it that when it is heavier it
floats, and when it is lighter it sinks?

14 . Why is it that the air does not rise upwards? For if the winds are the
result of air being moved by heat and it is the nature of fire to rise upwards, the wind
ought to travel upwards, since that which sets it in motion rushes upwards and that
which is set in motion has a natural tendency to travel in the same direction. As a
matter of fact, however, the air obviously travels in an oblique direction.

15 - Why is the hour of dawn colder than the evening? Is it because the
former is nearer to midnight and the latter to midday? Now midday is the hottest
time, because it is nearest to the sun, and midnight is colder for the opposite
reason.

16 - Whyisit that in hot weather the nights are more stifling than the days?
Is it owing to the absence of wind? For the periodical winds and the ‘forerunners’
blow less at night.

17 . Why is it that substances enclosed in inflated skins and closely covered
vessels remain uncorrupted? Is it because things which are in motion become
corrupt, and all things that are full are without motion, and such skins and vessels
are full?

18 . Why is it that it is colder when the sky is clear than when it is overcast,
though the stars and the heaven are warm? Is it because in clear weather there is
nothing to hold the vapour, but it is diffused everywhere, whereas in cloudy weather
it is contained? For the same reason it is colder when the wind is in the North than
when it is in the South; for the South wind attracts cloud, whereas the North wind
dispels it, and more evaporation appears to take place when the wind is in the North
than when it is in the South, and in winter than in summer. Or is it because of
dissimilarity? Or because vapour is formed when that which is hot cools?

19 . Why is it that a smaller amount of air is warmer than a larger quantity
(for confined spaces are always warmer)? Is it because a larger quantity is
subjected to more motion, and motion makes a thing cold? This can be seen from
the fact that hot things become cold if set in motion.

20 . Why is it that water and earth become corrupt, but air and fire do not?
Is it because anything which is corrupted must become very hot, but there is nothing
hotter than fire? Or is it because a thing must be chilled before it can be corrupted,
but fire is always hot and the air is full of fire? So nothing becomes corrupted when
it is hot, but only when it is chilled. Now earth and water® can become hot and
cold.
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21 . Why is cloudy weather hotter than clear weather? Is it because, as the
men of old said, the stars are cold? Or is this too absurd a doctrine, and is the real
reason that in clear weather vaporization takes place? That this is so can be inferred
from the fact that, when there is no wind, dew and hoar-frost are formed. When,
therefore, the weather is clear, the hot substance, by which the moisture is taken up,
is blown about, and so the air becomes cold; for which reason also the moisture
which the hot substance lets fall forms dew. But when the weather is cloudy the
moisture is contained; and therefore there is no dew or hoar-frost in cloudy weather.
The heat, therefore, remaining in the neighbourhood of the earth makes the
weather warm.

22 - Why is it that in lofty rooms the air constantly ebbs and flows,
especially in calm weather? Is it because the air contains much void in its
composition? When, therefore, it begins to flow in, the air inside the room gives way
and contracts; and when in course of time this air becomes massed together, the air
outside becomes more full of voids and contains much vacant space. Into this space
then the air from the room rushes, since it is near at hand, and passes into it, because
it is suspended and the nature of the void cannot resist. So when this happens in
many parts of it, the adjoining air follows it owing to the forward impetus;® and
then, since a large quantity of air rushes out,” the space within becomes full of voids,
while the air outside is denser and so rushes in again from outside. Thus these two
currents continually interchange.

BOOK XXVI

PROBLEMS CONNECTED
WITH THE WINDS

1 . Why does the North-East wind (Caecias) alone of the winds attract the
clouds to itself? Is it because it blows from higher regions? For the parts towards
the East are higher than those towards the West, as is shown by the extent and
depth of the sea towards the West. Now Caecias, blowing from above to a contrary
direction, describes in its course a line which follows an upward curve in relation to
the earth;' and falling, as has been said, upon the western regions of the earth and
massing the clouds together as a result of the form of line which it follows, on its
return it thrusts the clouds before it towards itself. It is the only one of all the winds
which does this, because for some the opposing regions are higher,? towards which
their course, either starting from a lower level or proceeding in a straight line, as a
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result travels in a downward curve® towards the earth, so that there can be no return
of the wind to its source because it ends its course round the earth, where, besides,
there are no clouds.* The East wind (Apeliotes) and the other winds which follow a
less curving course do not form clouds because they have no moisture. Since, then, it
forms no clouds, the effect produced by the East wind (Apeliotes) is less obvious
than that produced by Caecias.

2 - Why do the North winds occur at a fixed period of the year, whereas the
South winds do not? Or do South winds occur annually but are they not continuous,
because the source of the South wind is far away from us, and we live close to the
North wind? Further, the annual North winds blow when the air is still (for they
blow in summer); whereas the South winds occur in the spring, when the region of
the air is less stable. Again, the South wind is moist, and the upper region of the
atmosphere is unfavourable to moisture; so any moisture which is formed in it is
quickly dissolved. Also moisture is erratic; and so the South wind, because it does
not remain in the same place, helps to set up changes in the movement of the air.
And since the air does not remain in the same place when it moves, other winds are
consequently set up; for a wind is a movement of air.

3 . Whydoes the South wind blow after a hoar-frost? Is it because hoar-frost
occurs when concoction takes place, and after concoction and cleansing a change to
the opposite condition takes place? Now the South wind is the opposite of the North
wind. For the same reason also the South wind blows after snow. In a word, both
snow and hail and rain and all such processes of cleansing are a sign of concoction;
therefore after rain and similar storms the winds fall.

4 . Why do the alternating winds blow? Is it for the same reason as causes
the change of current in straits? For both sea and air are carried along until they
flow; then, when the land-winds encounter opposition and can no longer advance,
because the source of their motion and impetus is not strong, they retire in a
contrary direction.

S . Why do the alternating winds come from the sea? Is it because the sea is
close at hand? Or is it because the alternating wind is the opposite of the land-wind
and as it were the reverse of it? Now the land-wind is the breeze which blows from
the land towards the sea, and the alternating wind is the reflux of the land-wind, so
that it must necessarily come from the sea. Or is it because the air which has been
set in motion collects out at sea? The reason of its not collecting on land and of its
being thrown back is the fact that the sea is in a hollow, and air, like water, flows
always into the deepest hollow it can find.

6 . Why do cloud-winds stop sooner when rain falls? Is it because, when it
rains, the hollows of the cloud, in which the source of the wind is formed, collapse?
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7 . Why are not the same winds everywhere rainy? Is it because the same
winds do not everywhere blow against mountains, but different winds are opposed
to different mountains? For example, when the winds blow laboriously against
steep mountains, the clouds are more likely to form there, since the wind cannot
push them farther forward; and when the clouds form and are compressed, they
burst.

8 . Why are sunsets, if they are clear, a sign of fine weather; if they are
disturbed, a sign of stormy weather? Is it because a storm occurs when the air is
dense and thick? When, therefore, the sun prevails, it breaks up and clears the air;
but, if it is itself overpowered, an overcast sky results. If, therefore, the density is
excessive, a storm occurs as soon as the day dawns; whereas if it is weaker but not
completely overpowered, the denseness which forms is driven towards the setting
sun and remains there, because the air round the earth is thicker than the storm.
And the rest of the air quickly densifies, because a beginning of the process has
already been made and there is a rallying point to receive and collect anything
which comes to it,’ the same thing occurring in the air as happens in a rout, where, if
one man makes a stand, the rest also remain firm. Hence the sky sometimes
becomes quickly and suddenly overcast. When, therefore, there is a disturbed
sunset, it is a strong indication that the sun has not got the mastery over the density,
though it has struggled long against it, so that probably further condensation has
taken place. This is a less alarming symptom when it occurs after a storm than in
calm weather; for in the former circumstances it is probably the remnant of a storm,
but in the latter the beginning of condensation.

9 . What is the origin of the saying,
Boreas blows not at night when once the third sun has arisen?

Is it because the breezes which come from the north are weak when they blow at
night? A proof that the amount of air which is set in motion is not great is the fact
that they blow at a time when there was a small amount of heat; and a small amount
of heat was moving a small amount of air. Now all things terminate in multiples of
three, and things which are very small terminate at the end of the first triad; and
that is what this wind does.

10 . Why does the North wind blow more frequently than the South wind?
Is it because the North wind, being near the inhabited portion of the world, attracts
our notice in spite of its short duration (for it is with us as soon as it begins to blow),
whereas the South wind does not reach us, because it blows from a distance?

11 . Why does the South wind blow as much® on winter nights as on winter
days? Is it because during the night the sun is near the southern region, and the
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nights there are warmer than are the days in the north? Much air, therefore, is set in
motion and not less than by day; but the warmer days prevent the wind from
blowing more strongly by drying up the moisture.

12 - Why does the South wind blow at the time of the dog-star, and why does
this happen regularly like any other natural phenomenon? Is it because the
southern regions are warm, since the sun is not far’ away, and so the evaporation is
considerable? The South winds would blow frequently if it were not for the annual
winds; as it is, these prevent their blowing. Or is it because a sign occurs at the
setting and rising of any star, and especially of the dog-star? It is clear that winds
blow most of the time of and after its rising, and since it causes stifling heat, it is
only natural that the hottest winds should be set in motion when it rises; and the
South wind is hot. And since things are most accustomed to pass from contraries
into contraries, and the ‘forerunners’, which are northern winds, blow before the
rising of the dog-star, the South wind naturally blows after the dog-star appears,
since a sign then occurs, and the occurrence of a sign® at the time when stars rise
means a change in the air. Now all winds change either into their contraries or into
those on their right; but since the North wind cannot’ change into the winds on its
right, the only thing left for it to do would be to change into a South wind. Now on
the fifteenth day after the winter solstice the wind is in the south, because the
solstice marks as it were a fresh start and the sun sets in motion air which is nearest
to it'® and at this solstice it is near the south. Just as, therefore, when it sets the
region of the east in motion it stirs up the East winds, so when it sets in motion the
southern region it stirs up the South winds. It does not do this immediately after the
solstice, because the changes which it sets up extend at first over a very small area,
but only on the fifteenth day, because this date corresponds to the first sensible
impression made by the change; for the said date is simply the most significant part
of a whole.

13 . Why are the days most changeable during the period of Orion, and why
is there then such variability in the wind? Is it because during a period of change all
things are always most indeterminate, and Orion rises at the beginning of autumn
and sets in the winter, so that, since there is not yet one settled season, but one is
coming on and the other coming to an end, the winds must therefore necessarily be
unsettled, because those of each seascn are passing into one another? And Orion is
said to be dangerous both in his setting and in his rising owing to the uncertainty of
the season; for it must be full of confusion and inconsistency.

14 . Why does the North wind which blows at night cease on the third day?
Is it because it comes from a small and weak source and the third day marks the
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crisis? or is it because it expends itself all at once like the cloud-winds, and therefore
quickly dies down again?

15 - Why do the North winds blow more than the other winds? Is it owing to
the fact that the inhabited portion of the earth is near the region of the north, which
is high and outside the tropics and full of snow, which never leaves some of the
mountains? As, therefore, frozen matter is usually melting there, a wind often
arises, and this wind is the North wind which comes from the region of the pole.

16 - Why do the South winds blow during winter and at the beginning of
spring and the end of the autumn, and why are they boisterous and whirling in their
course and why are they cold to the inhabitants of Libya in like manner as the
North winds are to us? Is it because, the sun being near, the winds must necessarily
be set in motion? Now during the winter the sun travels towards the south, and at
the beginning of the spring and at the end of autumn it is giving forth heat; whereas
during the summer the sun travels towards the north and leaves those other regions.
The South wind is hot, because it mingles its breath with the air in the region of
Libya, which is hot; and so it is boisterous and makes the summer rainy, sweeping
down on the sea.

17 - Why does the South wind cause evil odours? Is it because it makes
bodies moist and hot, and they are then most liable to corruption? South winds,
however, which come from the sea are good for plants—for it falls on them from the
sea, as it does on the Thriasian Plain in Attica—and the reason is that it is cooled
before it arrives." Now mildew is caused by moisture which is hot and comes from
without.

18 . Why does wind usually occur before eclipses, at nightfall before
midnight eclipses and at midnight before those which occur at dawn? Is it because
the heat which comes from the moon becomes faint, because its course is already
getting near the earth, and when it is quite near the eclipse will take place? Now
when the heat, by which the air is held back and kept still, is set free, the air begins
to move again and a wind springs up later in time according as the eclipse is later.

19 . Why is the South wind rainy not when it is beginning but when it is
ending? Is it because it collects the air from a distance? For the rain comes when the
South wind masses the air together, and it masses the air together only after it
begins to blow. Or is it because, when the South wind begins to blow, the air is still
hot, because it comes from a hot region, but in course of time it becomes cool, and
then tends to become massed into rain?

20 . Why is it that the South wind, when it is less strong, brings clear
weather, but, when it is strong, brings clouds and lasts longer? Is it, as some say
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owing to the source from which it comes? For if it comes from a weaker source it
brings clear weather, but if it starts from a stronger source it brings clouds. Or is it
because it is weaker when it begins, so that it does not propel much air, but in the
end it usually becomes strong? Hence comes the proverb,

When the South wind begins and when Boreas ceases his blowing.

21 - Why is it that in the winter the winds come forth from the east, but in
the summer also from the west? Is it because, when the sun no longer prevails, the
air flows freely? When, therefore, the sun sinks, it leaves clouds behind it, which
cause the West winds, and anything which it carries with it to the inhabitants of the
southern hemisphere becomes an East wind. And, contrariwise, when it sinks in the
southern region of the earth, it will cause West winds for the inhabitants of that
region and East winds in our part of the world from the air which accompanies it.
For this reason too, if it finds another wind blowing, that wind becomes stronger
when the sun rises, because it adds something to it.

22 . Why are hounds least able to find the scent when a West wind is
blowing? Is it because it disperses the scent most owing to the fact that of all the
winds it blows most continuously and down on to the earth?

23 . Why, when there are shooting stars, is it a sign of wind? Is it because
they are carried along by the wind, and the wind occurs where they are, before it
reaches us? For this reason also the wind rises in that quarter from which the stars
are set in motion.

24 . Why is it that of all the winds the West wind drives the largest clouds?
Is it because it blows from the open sea and over the deep, so that it collects clouds
from a large area?

25 . Why are the winds strongest which are at their ending? Is it because
when they expend themselves all at once, what remains is very little?'?

26 - Why is it that, if the South-West wind (Lips) blows about the time of
the equinox, rain results? Is it because the sun sets the winds in motion from any
part of the universe in which it is? Hence the succession of the winds corresponds to
the course of the sun. Now since the equinox is the boundary between winter and
summer, when it happens that the sun, according to the equinox as it appears to us,
has passed the exact boundary or falls short of it and is rather in the wintry region,
the result is that the winds from that region blow, of which the first is the
South-West wind, which is naturally moist. Now when the sun is rather in the
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wintry region of the universe and stirs up the winds there, the result is that the
typical conditions of winter result; one of which is wet weather. Again, since the
equinox is as it were winter and summer equally balanced, if anything is added to
either one of them it causes a distinct inclination in one direction, just as happens in
the case of equally balanced scales. But, since the South-West wind is of the wintry
order and naturally moist, its addition at the equinox causes an inclination towards
winter and rainy weather; for rain is the wintry weather most akin to the wind that
has begun to blow.

27 . Why are the South wind and the South-East wind (Eurus), which are
warmer than their respective contraries, the North wind and the West wind, more
rainy, although water is engendered from the air by cold? For it is not true that the
clouds form because the North wind thrusts them away from our part of the world;
for the West and South-East winds both alike—for they are similarly at the sides of
the world—drive away clouds from the quarter from which they blow, as also do all
the other winds. Is it because the more the heat exists outside, the more the cold is
driven within? Or is it due in some degree to the quarter from which they blow that
certain winds bring clear weather? For the South-East wind rises from the dawn
(and the region is warm), while the West wind is situated towards the evening."* But
is there not a further reason, namely, that air, like water, cools most quickly and
thoroughly when it is previously heated? The air then brought by the South-East
wind arrives warm from the rising sun, as does that brought by the South wind from
the midday sun; when, therefore, they reach the colder region, they quickly
condense and become massed into rain. And the South-East wind has a greater
tendency to form rain, because it brings the air more directly from the sun and
equally hot; but the South wind is rainy as it ceases to blow, because the first air
that is brought comes cold from the sea, whereas the last air, which is very warm, is
brought'* from the land. Or is there not a further reason, namely, that the South
wind is stronger as it ceases to blow (hence the proverb applied to it, “‘When the
South wind begins . ..’), and stronger winds are colder, and so the South wind
masses the clouds together at the end of its duration? Is not this why it is more rainy
then than when it first begins to blow?

28 - Why do the winds, though they are cold, cause dryness? Is it because
the colder winds cause evaporation? But why should they do so more than the sun?
Is it because they carry off the vapour, whereas the sun leaves it where it is and
consequently causes more moisture and less dryness?

29 . Why does the North-East wind (Caecias) alone of all the winds attract
the clouds towards itself, as the proverb has it, ‘Drawing it to himself, as Caecias
draws clouds’? For the other winds simply drive forward the clouds from the
quarter from which they blow. Is this phenomenon to be attributed to the fact that
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the contrary wind blows at the same time? But would not this have been obvious,
and is it not more likely that the North-East wind naturally follows a circular
course? The other winds therefore blow round the earth, but the North-East wind
has the concave side of its course towards the heavens and not towards the earth,
and so, blowing towards its source, it attracts the clouds to itself.

30 - Why is it that the wind blows cold in the early morning from rivers but
not from the sea? Is it because the sea extends over open spaces, but rivers are in
narrow places? The breeze, therefore, from the sea is dispersed over a wide area and
is consequently weak; whereas the breeze from a river is carried along in a mass and
is stronger and therefore naturally appears colder. Or is the reason other than this,
namely, that the rivers are cold, but the sea is neither hot nor cold? Now a breeze or
exhalation is due to the heating or cooling of liquids; for whichever of these two
processes they undergo, evaporation takes place, and, when water evaporates, the
resultant air is set in motion, and this is a breeze. That which is produced from cold
liquids naturally blows cold, while that which blows from very hot liquids cools and
becomes cold. One would therefore find that all the rivers are cold, but the sea is
neither very hot nor very cold. That which blows from it therefore is not cold,
because the sea is not itself very cold, nor does it cool quickly because the sea is not
very hot.

31 . Why s the West wind always considered to bring fair weather and to be
the pleasantest of the winds? So, for instance, Homer says that in the Elysian
Plains.

Ever the breezes blow of the Zephyr.'

Is it because in the first place it contains a mixture of air? For it is neither hot like
the winds from the south and east, nor cold like that from the north, but is'® on the
boundary between the cold and the hot winds; and, being near to them both, it
partakes of their qualities, and is consequently temperate and breathes most of
spring. Furthermore, the winds change either into their contraries or into those on
their right; blowing therefore after the North wind (for the west is on the right of
the north), it enjoys a good reputation, as being mild as compared with an inclement
wind. Also as soon as wintry weather ceases, fine weather usually follows; and the
North wind is a wintry wind. [The East wind, though it lies between the warm and
the cold winds, partakes less of them; for, when it blows, it sets in mqtion the winds
towards the south (for when it changes it does so in that direction), but though it
sets them in motion it does not mingle with them. The West wind is set in motion by
the South winds, and when it blows it sets the North winds in motion; for there the
succession of the winds ceases. Hence the West wind, constituting as it does the end
of some winds and the starting-point of others, justly is and is considered to be a
pleasant wind.]"
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32 . Why does the South wind blow at the time of the dog-star? Is it
because a sign occurs at the setting or rising of any star, and especially of the
dog-star? It is clear then that the wind blows most at the time of and after its rising.
And since it causes stifling heat, it is only natural that the hottest winds should be
set in motion when it rises; and the South wind is hot.

33 . Why does the West wind blow towards evening and not in the early
morning? Is the sun at its rising and setting usually the cause of breezes? For when
it concocts and dissolves the air, which is moist, by thoroughly heating it, it dissolves
it into breath; and if the air is full of breath, it becomes still more evaporated by the
sun. When, therefore, the sun is in the east, it is far away from the West wind, for
the latter blows from the setting sun; but when the sun is already near its setting, the
breath is then thoroughly dissolved, and from midday onwards and towards evening
the sun is most suitably situated for heating and dissolving the air. It is for this
reason also that the East wind begins to blow in the early morning; for since the air
above the earth becomes charged with moisture during the night and owing to its
weight approaches the earth, the sun from dawn onwards dissolves it and sets in
motion first the air which is nearest to itself. Now the East wind gets its name
Apeliotes because it is the wind which blows from the rising sun.

34 . Why is it that when the sun rises the winds both rise and fall? Is it
because a wind is the movement either of the air or of moisture carried up? Now
this movement, when it is only slight, is quickly absorbed by the sun, so that no wind
occurs; but when it is greater, the movement is increased when the sun rises, for the
sun is a source of movement.

35 . Whydoes the West wind blow in the evening? Is it because all the winds
blow when the sun disperses the moisture? For the moisture being already in a
mass, the power of heat, when it approaches it, concocts it.'"* Now the West wind
blows from the setting sun; it is only natural then that it should rise in the evening,
for then the sun reaches the quarter proper to that wind.

The North and the South winds are the most frequent of winds, because, when
one contrary is overcome by its direct contrary, it is least able to continue, whereas
it is better able to resist a wind blowing against it from an angle. Now the South and
the North winds blow from regions on either side of the sun’s course, while the other
winds blow rather in a straight line with it.

36 - Does the wind come from a source, as water does, and is it unable to rise
to a higher level than that source, or is this not so? And does it come from a single
point or from a wider area? There are indeed in the wind certain similarities to that
which seems to occur in water; for water flows faster when it travels downhill,
whereas it stagnates on flat and level ground, and the winds act similarly, for on

"Reading éxmérre.

S

20

25

30

35

944°1



20

25

30

35

945°1

1482 PROBLEMS

promontories and high ground the air is always in motion, whereas in hollows it is
often at rest and there is a calm. Moreover on exceedingly high mountains there is
no wind at all—on Mount Athos, for example, amongst others, as is proved by the
fact that offerings which persons sacrificing leave there one year are, so it is said,
found there still in the following year. It is clear then that the course of the wind
starts as it were from a source of some kind. It cannot, therefore, rise any higher.
Hence the above phenomenon occurs on high mountains, to which what happens to
water would be a close parallel; for apparently neither a strong flow of water nor a
violent wind is found in high mountains.

37 . Why is it that when the South wind blows the sea becomes blue, but
when the North wind blows it becomes dark? Is it because the North wind disturbs
the sea less, and that which is less disturbed appears to be all black?

38 - Why do the South winds when they blow gently cause no overclouding,
but when they become strong overcloud the sky? Is it because, when they blow
gently, they cannot produce many clouds? They therefore cover only a small area
with cloud; but, when they blow strongly, they thrust along many clouds, and
therefore seem to cause more overclouding.

39 . Why is the North wind strong when it begins to blow, but weak as it
ceases, whereas the South wind is weak when it begins, but strong as it ceases? Is it
because the North wind is near to us and the South wind distant? The former then,
when it begins, blows immediately in our part of the world, whereas the beginning
of the latter becomes dispersed owing to the long time it takes to travel, and little of
its first breath reaches us; and we feel the end of the North wind, but that of the
South wind not at all. It is, therefore, only natural that the North wind should be
weak as it ceases (for the end of all things is weak), while the South wind is not weak
at its close, since we do not feel its ending at all.

40 . Why do alternating winds blow where there are bays, but not where
there is a wide expanse of open sea? Is it because the wind, when it pours into the
bays, is less broken up and travels for the most part in a collected mass, whereas
over open expanses of sea the land-winds tend to be broken up as they begin to flow,
and when they move the same thing happens to them, because they are free to travel
in many directions? For an alternating wind is the reflux of a land-wind."

41 . What is the origin of the saying,
When the South wind begins and when Boreas ceases his blowing?

Is it because the North wind, owing to the fact that we live near it and our
habitation is towards the pole, immediately blows strongly, for it is with us as soon
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as it begins? Hence, as it ceases, it blows pleasantly; for it then blows weakly. The
South wind, on the other hand, because it is far away, reaches us later in greater
strength.

42 . Why is it that men feel heavier and weaker when the wind is in the
south? Is it because moisture becomes abundant instead of scanty, being melted by
the heat, and moisture, which is heavy, takes the place of breath, which is light, and
under these conditions men’s strength becomes languid?

43 . Why are men hungrier when the wind is in the north than when it is in
the south? It is because the North winds are colder?

44 . Why does the South wind not blow in Egypt itself in the regions towards
the sea nor for the distance of a day and a night’s journey inland, while in the
regions beyond Memphis and for the distance of a day and a night’s journey it blows
freshly; and does not blow to the west for the distance of two days’ and two nights’
journey, while to the east the South-West wind (Lips) blows? Is it because Egypt in
its lower regions is hollow, so the South wind passes over above it, but to the south
and farther away the regions are loftier?

45 . Why is it that the South wind is weak when it begins to blow, but
becomes stronger as it ceases, while with the North wind the contrary is the case,
hence the proverb,

Sail when the South wind begins and when Boreas ceases his blowing?

Is it because we dwell rather towards the pole than towards the midday sun, and the
North wind blows from the pole, while the South wind blows from the midday sun?
It is only natural, therefore, that the North wind, when it begins, immediately
attacks with violence the regions nearer to it, and afterwards transfers its violence to
the dwellers farther south. The South wind, on the contrary, when it begins, presses
upon those who dwell towards the midday sun, and, when it has passed them by,
blows freshly upon those who dwell towards the pole.

46 - What is the origin of the saying,
Straightway the winter comes, if the South wind call to the North wind?

Is it because it is the nature of the South wind to collect clouds and much rain?
When therefore the North wind blows under these conditions, since there is
abundant material, the North wind freezes it and brings on the winter. Hence the
saying,

When Boreas findeth the mire, soon cometh the season of winter.

Now mud and rain in general are usually, if not invariably, due to the South wind.
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47 . Why does the North wind follow quickly upon the South wind, but not
the South wind upon the North wind? Is it because the North wind arrives from
near at hand, but the South wind from a distance, since our habitation is towards
the north?

48 . Why is it that the winds are cold, although they are due to movement
caused by heat? Is movement caused by heat not invariably hot, but only when it
occurs in a certain manner? If it comes forth in a mass, it burns with its heat the
very thing which emits it; but if it passes out gradually through a narrow space, it is
itself hot, but the air which is set in motion by this process completes the movement
in accordance with whatever was its original nature. This can be seen in the human
body; for there is a saying that from the same organ we breathe both hot and cold,
but this is untrue, since all that proceeds from the mouth is hot, as is shown by the
fact that it appears hot if the hand is placed close to the mouth. It is the manner in
which it comes forth which makes the difference. For if in yawning we emit breath
from a wide opening, it appears hot because we can feel it; but if it be emitted
through a narrow opening, being more violent, it impels the air in its immediate
neighbourhood, which in its turn impels the adjoining air. If the air is cold, its
movement is also cold. May not the same thing happen also in the winds, and their
first movement be through a narrow channel and then set in motion the adjoining
air, and then other air begin to rush onwards? So in the summer the winds are hot,
in winter they are cold, because in each case this is the temperature of the air which
is already there; for that the air does not follow this course because it is either set in
motion by itself or overpowered by the heat, is clear not only from the fact that it
heats the winds when there is more heat in it, but also because it was originally
being carried upwards. For fire is of this nature; whereas cold naturally travels
downwards. The winds move horizontally and for good reason; for since the heat
presses upwards and the cold downwards and neither prevails, and the air cannot
remain still, it is only natural that its motion should be sideways.

49 . Why are the South winds cold in Libya as the North winds are with us?
Is it primarily because the sources of these winds are respectively nearer to us and to
them? For if, as we have already said, the winds pass through a narrow channel,
they will be colder to those who are nearer to them owing to the violence of their
movement; for when their movement proceeds farther, they become dispersed.
Hence the North winds are cold in our part of the world, because we are nearer to
them and dwell quite near the pole.

50 . Why is it that those South winds which are dry and do not bring rain
cause fever? Is it because they engender unnatural moist heat in the body? For they
are by nature moist and hot, and this causes fever, which is due to a combined excess
of these two things. When, therefore, the South winds blow under the influence of
the sun without bringing rain, they engender this condition in us;*® whereas, when
they bring rain with them, the rain cools us.
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51 . Why do the periodical winds always blow at the season at which they do
blow and with the force with which they blow? And why do they cease at close of
day and not blow during the night? Is this due to the fact that the melting of snow
by the sun ceases towards evening and at night? Now these winds blow in general
when the sun begins to prevail and melt the northern ice. When the ice begins to
melt, the ‘forerunners’ blow; when it is already melting, the periodic winds blow.

52 . Why is the West wind at once the gentlest of winds and also cold, and
why does it blow mainly at two seasons, namely, spring and autumn, and towards
evening, and usually in the direction of the land? Is it cold because it blows from the
sea and from extended areas? It is less cold indeed than the North wind, because it
blows from evaporated water and not from snow; but it is cold, because it blows
either after the winter, when the sun is only just beginning to prevail, or in the
autumn, when the sun no longer has power. For it does not have to wait for its
proper matter,”' as it would if it were a land-wind, but wanders freely, because it has
travelled over water. For the same reason it blows evenly; for it does not blow from
mountains or from forcibly melted matter, but flowing gently as through a channel.
For the regions towards the north and south are mountainous; but towards the west
there is neither mountain nor land but the Atlantic Ocean, so that it travels in the
direction of the land. Further, it blows towards evening owing to the quarter from
which it comes; for the sun then approaches that quarter. It ceases at night because
the movement set up by the sun dies down.

53 . Why do all things appear larger when the South-East wind (Eurus)
blows? Is it because it makes the air very gloomy?

54 . Why is it that during the winter the winds blow early and from the east,
but in summer in the evening and from the setting sun? Is it because what happens
in our part of the world during the summer occurs during the winter among those
who inhabit the opposite hemisphere of the earth, and with us in the winter the
winds blow early and from the east, because the air, which during the night is full of
moisture, is dissolved and set in motion by the sun in the early morning, the air
nearest the sun being the first to be affected? The sun begins to produce this effect
even before it rises; therefore the breezes blow just as much before sunrise. Since
then the sun attracts the moisture to itself and in the winter before its rising sets in
motion in our part of the earth the air which is moist, it is clear that it would also
attract the moisture when it is in the southern hemisphere, and it would be evening
there when it is early morning with us. The result would be that the air, which the
sun attracts to itself before its rising in our part of the world would become a West
wind to the dwellers in the south and would blow in the evening. Now what happens
during our winter happens to them at dawn, and what happens in the summer to
them happens to us in the evening; for when it is summer here, it is winter there, and
our evening is their early morning, at which time they have breezes from the east,
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while we have West winds for the same reasons as are mentioned above. In the
summer breezes do not blow from the east, because the sun, when it rises, finds the
air in our part of the earth still too dry, owing to the short period of its absence; and
West winds do not blow in the evening during the winter, because East winds do not
blow in the southern hemisphere either at that time for the aforesaid reasons, in
virtue of which the sun attracts the moisture to itself and produces the West wind in
our part of the earth.

S5 - Whyis the West wind always considered to bring fair weather and to be
the pleasantest of the winds? Is it because it is on the boundary between the hot and
the cold winds, and being near to them both it partakes of their qualities, and is
therefore temperate? The East wind, though it also lies between the hot and the cold
winds, partakes less of them; for when it blows it sets in motion the winds towards
the south (for, when it changes, it does so in that direction), but, though it sets them
in motion, it does not mingle with them. The West wind is set in motion by the
South winds and, when it blows, it sets the North winds in motion; for there the
succession of the winds ceases. Hence the West wind, constituting as it does the end
of some winds and the starting-point of others, justly is and is considered to be a
pleasant wind.

56 - Why are different winds rainy in different places; for example, Helles-
pontias (the East wind) in Attica and the islands, the North wind on the Hellespont
and in Cyrene, and the South wind round Lesbos? Is it because rain occurs
wherever there is a collection of clouds, since density collects wherever it can
settle? It is for this reason that there is more rain among the mountains than where
the mass of clouds can find a free passage, for that which is confined becomes dense
as a necessary consequence; also it rains more in calm weather. In the Hellespont
the North wind, blowing from its upper end, masses together many clouds, which
Hellespontias (the East wind) drives towards Attica and the islands, being thus
provided with material; for most clouds come round from the north.

Round Lesbos the South-East (Eurus) and South winds bring much cloud
from the open sea and drive it against the land. Similar instances might be quoted
for the other winds.

57 - What is the origin of the saying,

Have no fear of a cloud from the land in the season of winter,
But if it come from over the deep have a care; and in summer
Ever distrust the cloud that sweeps from the gloom of the mainland?

Is it because in the winter the sea is warmer, so that, if any cloud has formed, it must
have done so from some powerful cause, otherwise it would have been dissolved,
because the region in which it forms is warm? Now in the summer the sea is cold, as
also are the sea breezes, but the land is hot, so that if any cloud comes from the land,
it must have been formed from some considerable cause; for it would have been
dissolved if it had been weak.
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58 . Why is it that in Arcadia, which is high, the winds are no colder than
elsewhere, but when there is no wind and it is cloudy, it is cold, just as it is in flat,
marshy districts? Is it because Arcadia resembles a marshy district, since it has no
outlet for its waters to the sea, for which reason also there are many chasms there?
When, therefore, there is a wind, it winnows away the exhalations from the earth,
which are cold, but the winds themselves are not cold, because they arrive from the
sea; but when there is no wind the vapour which rises from the stagnant water
causes the cold.

59 . Whyisit that the wind lasts a long time when it begins to blow at dawn?
Is it because, when the sun rises, the impetus given to the wind is very violent and
can therefore maintain its character? That this is so is shown by the fact that it
forms a strong mass.

60 - Why is it that the North wind is keen during the day but falls at night?
Is it because it is generated from frozen rain when this is evaporated by the sun? It
falls at night, because the process does not go on as before, but is reversed; for at
night the North wind expends itself, but it is less apt to do so during the day.

61 - Why is it that when many spiders’ webs are borne through the air, they
are a sign of wind? Is it because the spider works in fine weather, but the webs are
set in motion because the air, as it cools, collects on the ground, and this cooling
process is the beginning of winter, so that the movement of the webs is a sign? Or is
it because after rain and storms the spiders” are borne through the air in large
numbers, since they work in fine weather (for they do not appear at all in the winter,
the spider being unable to support the cold), and as they are borne along by the wind
they unwind a quantity of web? Now after rain winds usually blow.

62 - Why s it that the strong North winds in winter cause clouds in the cold
regions, but outside them bring a clear sky? Is it because they are at the same time
cold and strong, and in the regions near the north they are colder and so congeal the
clouds before they can drive them along, and the clouds, when they are congealed,
remain where they are owing to their weight? Elsewhere, however, it is their
strength rather than their coldness which takes effect.
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BOOK XXVII

PROBLEMS CONNECTED WITH FEAR
AND COURAGE

1 - Why do those who are afraid tremble? Is it due to the process of chilling?
For the heat fails and contracts; that is also why the bowels usually are loosened.

2 . Why do men become thirsty under certain conditions, those, for example,
who are about to be punished? For this ought not to be so, since they are chilled. Is it
because the chilling and heating do not occur in the same region, but the former
takes place on the surface of the body, from which the heat departs, but the heating
takes place in the interior, so that it warms it, as is proved by the fact that the bowels
become loosened? For thirst occurs when the sovereign region of the body becomes
dry. The same thing seems to happen as occurs in those suffering from ague, who
are thirsty and cold at the same time; for in their case too the same part of the body
is not hot and cold.

3 . Whyis it that under the influence of anger men become heated and bold
(the heat collecting in the interior of the body), whereas in a state of fear they are in
a contrary condition? Is it because they are not affected in the same region, but in
those who are angry the heat collects in the region of the heart—hence they become
courageous and red in the face and full of breath—the course of the heat being
upwards, whereas in those who are afraid the blood and heat both retreat in a
downward direction—hence the bowels become loosened. For the beating of the
heart is different, since in those who are frightened it is frequent and strongly
punctuated, as would naturally occur from the failure of heat, while in those who
are angry it has the character which one would expect when a greater quantity of
heat collects. Hence the expressions about anger ‘boiling up’ and ‘rising’ and ‘being
stirred up’ and the like are apt and fitting. Is the thirst also due to this cause, since
dry-spitting and the parching of the tongue and the like are due to the simultaneous
upward rush of breath and heat? Thirst, moreover, is clearly due to the body
becoming heated. How then can the same region, namely, that in which we feel
thirst, become dried up both in one who is afraid and in one who is angry? That fear
tends to produce thirst is clearly shown in the case of routed soldiers; for under no
other condition is such thirst experienced. The same is true of those suffering from
great anxiety; therefore they wash out their mouths and swallow liquid, as did
Parmenon the actor. Or is it in such cases not thirst but dryness due to the flight of
blood (whence also they become pale)? This is indicated by the fact that they do not
drink much but simply take a gulp; routed soldiers on the other hand are undergoing
violent exertion. So those who are about to be punished feel thirst, and in this there
is nothing strange. In war some brave men even, when they are drawn up in battle
array, actually tremble when they are not distraught but confident; and they often
beat their bodies with a flat cane or, failing that, with the hand, in order that they
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may be warmed.' It seems probable that owing to the violence and impetus of the
heat a disturbing inequality of the temperature is set up in the body.

4 . Why are brave men generally fond of wine? Is it because the brave are
full of heat, and the heat is in the region of the chest? (For it is there also that fear
shows itself, acting as a process of cooling; with the result that less? heat remains in
the region of the heart, and in some men the heart beats violently as it is cooled.)
Those then who have an abundance of blood in their lungs have hot lungs, as though
they were drunk, and so the presentiment of danger does not chill them. Such men
are fond of drinking; for the desire for drink is due to the heat of this region, as has
been stated elsewhere, and the desire is for that which has power to stop the heat.
Now wine is naturally hot and satisfies the thirst better than water, particularly in
those whom we are now considering;’ the reason for this has been stated elsewhere.
Hence those who are suffering from inflammation of the lungs and those who are
mad both desire wine, though the lungs of the former are hot owing to the fever, and
those of the latter owing to their state of disturbance. Since, then, the same people
are usually of a thirsty and of a brave kind, and those who are thirsty desire wine
and are therefore fond of drinking, it necessarily follows that the two characteristics
of bravery and fondness for wine usually go together. Hence those who are drunk
are braver than those who are not.

S . Why do states honour courage more than anything else, though it is not
the highest of the excellences? Is it because they are continually either making war
or having war made against them, and courage is most useful in both these
circumstances? They, therefore, honour not that which is best, but that which is
best for themselves.

6 - Why do those who are afraid tremble most in the voice, the hands, and
the lower lip? Is it because this affection is due to the departure of heat from the
upper parts of the body? If so, their pallor is due to the same cause. The voice, then,
trembles owing to the departure of heat from the chest, the region in which the voice
is set in motion thus becoming cooled. So too with the hands; for they are attached
to the chest. The lower lip trembles, and not the upper, because the upper lip hangs
downwards* in the direction of its natural tendency; but the upward direction of the
lower lip is contrary to nature and it is held steady in that position by the heat.
When, therefore, the heat is withdrawn -as the process of cooling takes place, it
trembles. For the same reason the lip hangs down when a man is angry, as can be
seen clearly in children; for the heat rushes together into the heart.

7 - Why do those who are afraid tremble, especially in the voice, the hands,
and the lower lip? Is it because the heat fails in the region of the body in which the
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voice is situated, while the trembling of the lip and hands is due to the fact that they
are very easily set in motion and contain very little blood? Those who are afraid also
emit bile and their sexual organs contract, the emission of bile being due to the heat
which descends and causes liquefaction, while the contraction of the sexual organs
is due to the fact that fear comes from outside, and therefore the rush of heat is in
the contrary direction.

8 . Why do those who are afraid feel both thirst and cold, these being
contrary affections? Do they feel cold because they are chilled, and thirst because
they are heated, since under the influence of fear the heat and the moisture leave
the upper parts of the body? That this happens is shown by the change of colour and
by the effect on the bowels; for the face becomes pale and the bowels are sometimes
loosened. The cold, therefore, is caused by the departure of the heat, and the thirst
by the departure of the moisture, from the upper parts of the body.

9 . Whyis it that, although both fear and pain are a kind of grief, those who
are in pain cry out, but those who are afraid keep silence? Is it because those who
are in pain hold their breath (and so it is emitted all at once and comes forth with a
loud cry), whereas the body of those who are afraid is chilled and the heat is carried
downwards and creates breath? It creates breath in the particular region to which it
is carried; hence those who are frightened fart. Now the voice is a rush of breath
upwards in a particular manner and through certain channels; and the reason why
those who are in pain hold the breath is that when we suffer anything (just as the
other animals use their horns or teeth or claws in self-defence) we invariably make
use straightway and without thought of the resources which we have in ourselves by
nature, and against all or most forms of pain heat is helpful. This is what occurs
when a man holds his breath; for he applies heat and concoction to the pain by
collecting heat within him by means of the breath.

10 . Why is it that in those who are afraid the bowels are loosened and they
desire to pass urine? Is it because the heat in us is as it were alive? It therefore flees
whenever it is afraid of anything. Since, then, the fears due to nervousness and the
like come from without and pass from the upper to the lower parts of the body and
from the surface to the interior, the regions round the bowels and bladder becoming
heated are loosened and make these organs ready to function. For anise and
wormwood and all substances which promote the flow of urine have heating
properties. Similarly the drugs which affect the bowels are those which cause heat
in the lower parts of the body, and some of those which are applied merely® have a
loosening effect, while others set up a further process of liquefaction, like garlic,
which passes into the urine. Now heat coming from the surfaces of the body and
meeting in these regions has the same effect as such drugs.
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11 . Why do the sexual organs contract in those who are afraid? For one
would expect the contrary to happen, namely, that they should become relaxed,
since the heat collects in this region in those who are afraid. Is it because those who
are afraid are almost always as it were chilled? Their sexual organs therefore
contract, because the heat has left the surface of the body; hence also those who are
greatly frightened have internal rumblings. The surface of the body and the skin of
those who are cold seems to contract, because the heat is driven out; and it is for this
reason too that they shiver. Now the scrotum too contracts upwards and the testicles
also are lifted up with it as it is drawn in. This is more readily seen in the effect on
the sexual organs; for fear causes excretion, and an emission of semen often occurs®
in those who are nervous or greatly alarmed.

BOOK XXVIII

PROBLEMS CONNECTED WITH TEMPERANCE
AND INTEMPERANCE, CONTINENCE
AND INCONTINENCE

1 . Why is it that some men become ill when, after having been accustomed
to live intemperately, they adopt a temperate mode of life? For example, Dionysius
the tyrant, when during the siege he ceased drinking for a short time, immediately
became consumptive, until he changed his manner of life and began to drink again.
Is it because in every one habit is a matter of importance, since it soon becomes
nature? Just, then, as a fish would fare ill if it continued long in the air or a man if
he continued long in the water, so those who alter their manner of life suffer from
the change, and a resumption of their accustomed mode of life is just as much their
salvation as if they were returning to a natural condition. Furthermore, men waste
away if they have been accustomed to large quantities of a particular diet; for if
they do not receive their usual food, they are reduced to the condition in which they
would be if they had no nourishment at all. Moreover, the excretions, when mixed
with a large quantity of food, disappear, but by themselves they rise to the surface
and are carried to the eyes or lungs; whereas, if one takes nourishment, they mix
with it and become diluted and harmless. But in those who live an intemperate life
the excretions become superabundant up to a certain point, when they cease from
their accustomed mode of life, owing to the fact that much undigested matter is still
present in them from their former manner of living; and, when this is melted, like a
mass of snow, by the natural heat, the result is that violent fluxes take place.

2 . Why is it that we speak of men as incontinent in connexion with two only
of the senses, namely, touch and taste? Is it because of the pleasures that result from
these in us and in the other animals? Being then shared by the animals, they are
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held in least honour and so are regarded as the only pleasures deserving of reproach,
or at any rate more so than any others. So we blame a man who is a slave to them
and call him incontinent and intemperate, because he is a slave to the worst
pleasures.

3 . Why are men called incontinent in respect only of their desires, although
incontinence is possible also in anger? Is it because an incontinent man is one who
acts in some way contrary to reason, and incontinence is a mode of life which is
contrary to reason, and the desires are, generally speaking, contrary to reason?
Feelings of anger, on the other hand, are in consonance with reason, not in the sense
that reason prompts them, but in the sense that reason informs us of the insult or of
the charge made against us.

4 . Why is it that we approve most of continence and temperance in the
young and wealthy, and of justice in the poor? Is it because we feel most admiration
if a man abstains from what he most needs, rather than from the contrary? Now a
poor man needs resources, while a rich young man needs enjoyment.

S . Why can men tolerate thirst less easily than hunger? Is it because thirst is
more painful? A proof that it is so is the fact that there is more pleasure in drinking
when one is thirsty than in eating when one is hungry. Now the contrary of what is
pleasant is more painful. Or is it because the heat whereby we live requires moisture
more?' Or is it because thirst is a desire for two things, namely, drink and food, but
hunger is a desire for only one, namely, food?

6 - Why can we endure thirst less than hunger? Is it because the former
causes us more pain? A proof of the pain it causes is the fact that the pleasure it
gives is more intense. Further, he who is thirsty needs two things, nourishment and
cooling, and drink provides both of these; but he who is hungry needs one of them
only.

7 - Why are men called incontinent if they indulge to excess in the pleasures
connected with touch and taste? (For those who are intemperate in sexual
intercourse and the enjoyments of eating and drinking are called incontinent; and in
the joys of eating and drinking the pleasure is partly in the tongue and partly in the
throat; hence Philoxenus longed for the throat of a crane.) And why is the term
incontinent never extended to the pleasures of sight and hearing? Is it because the
pleasures of touch and taste are common to us and the other animals? Being, then,
shared by the animals they are held in least honour and so are regarded as the only
pleasures deserving of reproach, or at any rate more so than any others. So we
blame a man who is a slave to them and call him incontinent and intemperate,
because he is a slave to the worst pleasures. Now the senses being five in number,
the other animals find pleasure only in the two already mentioned; in the others they

'Reading déirau 70b bypod 70 feppdv & Soper.



BOOK XXIX 1493

find no pleasure, or, if they do, it is only incidentally. For the lion® rejoices when he
sees or scents his prey, because he is going to enjoy it;* and when he has satisfied his
hunger, such things do not please him, just as the smell of dried fish gives us no
pleasure when we have eaten our fill of it, though, when we wanted to partake of it,
it was pleasant.® The scent of the rose, on the other hand, is always pleasant.

8 - Why are men less able to restrain their laughter in the presence of
friends? Is it because, when anything is especially elated, it is easily set in motion?
Now benevolence causes elation,’ so that laughter more readily moves us.

BOOK XXIX

PROBLEMS CONNECTED WITH JUSTICE
AND INJUSTICE

1 - Why is it that, although injustice is greater according as the good which
is injured is greater, and honour is a greater good, yet injustice in the matter of
money seems to be more serious and those who are unjust as regards money are
considered more unjust? Is it because men prefer money to honour, and money is
common to all, whereas honour comes only to a few and its enjoyment is a rare
occurrence?

2 - Why s it a more terrible thing to rob a man of a deposit than of a loan? Is
it because it is disgraceful to wrong a friend? Now he who robs another of a deposit
does wrong to a friend; for no one places a deposit with another unless he trusts him.
A creditor, on the other hand, is not a friend; for, if a man is a friend, he gives and
does not lend. Or is it because the injustice is greater, since, in addition to the loss
inflicted, he also violates his good faith, for the sake of which, if for no other reason,
he ought to abstain from doing the wrong? Further, it is base not to requite like with
like; for the one party in making the deposit regarded the other as his friend, but the
latter in robbing him treated him as an enemy; but a lender does not lend in the
spirit of friendship. Again, a deposit is handed over to be guarded and returned,
whereas the lender lends for his own advantage as well. Now we are less angry at
losing if we are in pursuit of gain, like fishermen when they lose their bait; for the
risk is obvious. Again, those who make deposits are generally the victims of plots or
misfortune, but it is the rich who lend money; and it is more terrible to wrong the
unfortunate than the fortunate.

3 . Whyis it that in some law courts the jury give their verdict in accordance
with the birth of the litigants rather than the provisions of the will? Is it because
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about birth it is impossible to lie, but the truth must be declared, whereas before
now many wills have been proved to be forged?

4 . Why is it that poverty is more commonly found amongst the good than
amongst the bad? Is it because, being universally hated and despised, she takes
refuge with the good, thinking that with them she is most likely to find safety and a
place of habitation; whereas she thinks that if she goes to the wicked, they would
never remain content with the same condition but would steal or plunder, in which
case she could no longer remain with them? Or is it because she thinks that the good
will treat her better than any one else and that she is least likely to be insulted by
them? So, just as we place deposits of money with good men, so she of her own
accord ranges herself with them. Or is it because, being of the female sex, she is
more helpless, so that she needs the assistance of the good? Or is it because, being
herself an evil, she will not betake herself to that which is evil, since if she were to
choose the evil, her position would be quite irremediable?

S5 . Why is it that wrongs in other matters are not so liable to be committed
on a large scale as those in respect of money?' For example, a man who has spoken a
light word would not therefore necessarily divulge a secret, nor* would one who has
betrayed an individual also betray a city, as a man who has stolen an obol would
steal a talent also. Is it because, though there are forms of unjust disposition which
are worse, the acts resulting from them are less serious owing to lack of power?

6 - Why is it more disgraceful® to rob a man of a small deposit than of a large
loan? Is it because he who robs another of a deposit is deceiving a man who thought
him to be honest? Or is it because he who commits the one crime would commit the
other also?

7 . Why is it that man, who of all animals has the advantage of most
education, is yet the most unjust of all? Is it because he possesses the power of
reasoning to the greatest degree, and has therefore most carefully estimated the
pleasures and happiness, and these are impossible of attainment without injustice?

8 . Why is it that wealth is more often found in the hands of the wicked than
in those of the good? Is it because, being blind, it cannot read men’s hearts and
choose the best?

9 . Why is it considered more just to defend the dead than the living? Is it
because those who are alive can look after themselves, but a dead man can no longer
do so?
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10 - Why is it that a man who associates with one who is healthy does not
himself become any healthier, nor does association with the strong or beautiful
improve a man’s condition, whereas association with the just and temperate and
good does have this effect? Is it because some qualities can, and others cannot, be
imitated by the soul, goodness being a quality of the soul and health of the body? A
man can, therefore, accustom himself to feel pleasure and pain under the proper
circumstances; but his association with the healthy does not produce this result, for
health does not consist in taking pleasure or not in certain things, since none of these
things can produce health.

11 - Whyisit more terrible to kill a woman than a man, although the male is
naturally superior to the female? Is it because she is weaker and so he commits a
greater® injustice? Or is it because it is not a manly act to use one’s strength against
that which is greatly inferior?

12 - Why is the defendant given the position on the right hand in a law
court? Is it from a desire to equalize matters? Since, then, the plaintiff possesses
other advantages, the defendant is given the advantage of position. Further, as a
rule defendants are under guard; and, if the defendant has the right-hand position,
the guard is on his right.

13 . Why isit that, when the votes for the plaintiff and for the defendant are
shown to be equal, the defendant wins the case? Is it because the defendant has
heard only during the course of the trial itself® the charges against which he has to
make his defence and produce the witnesses to refute the accusations,® if any
advantage is to be obtained from them? Now it is not easy for a man to foresee of
what he ought to provide witnesses or some other kind of evidence to prove his
innocence. The plaintiff, on the other hand, can act as he pleases, and can begin to
take action before having the summons issued; and even after he has summoned his
opponent he can invent and bring against him any plausible accusation he likes. The
lawgiver, then, recognizing that the defendant has the disadvantage in all these
respects, has given him any advantage which may accrue from the disagreement of
the jury. And, indeed, that defendants are at a disadvantage is shown by the fact
that when men are in a state of alarm they omit much of what they ought to have
said or done, and defendants are, generally speaking, always in greater danger; and
so, if they omit necessary parts of their defence, when they are put on a level with
their opponents in respect of their claims, they would clearly have been victorious if
they had not omitted anything.

Further, any one of us would prefer to pass a sentence acquitting a wrong-doer
rather than condemn as guilty one who is innocent, in the case, for example, of a
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man being accused of enslavement or murder. For we should prefer to acquit either
of such persons, though the charges brought against them by their accuser were
true, rather than condemn them if they were untrue; for, when any doubt is
entertained, the less grave error ought to be preferred; it is a serious matter to
decide that a slave is free; yet it is much more serious to convict a freeman of being a
slave.

Further, if one man brings a charge and another disputes his claim to any piece
of property, we do not consider that we ought to award the disputed property
immediately to the plaintiff, but that the man in possession ought to enjoy it until
the matter is decided. Similarly, when a number of persons are involved in a case
and the numbers of those who declare that a wrong has been committed and of those
who deny it are equal—just as in the case cited above when one man brought an
accusation, while another denied the truth of it—we consider that the lawgiver is
right in not handing over the disputed property to the accuser but allowing the
defendant to remain in possession until the plaintiff’ has established some
superiority. Similarly, when the votes of the jury are equal and so neither side has
the superiority, the lawgiver has allowed matters to be left as they are.

Again, in serious crimes the punishments are also heavy, so that, if the jury
pass an unjust sentence and then change their mind,? it is impossible to take the
opportunity of remedying the mistake; if, on the other hand, they acquit the accused
when they ought not to do so, if he lives so circumspectly as never to commit any
crime again, how can the jury have made a serious mistake in failing to condemn
such a man to death? If, however, he subsequently commits a crime, the law would
consider that he ought to be punished for both crimes.

Or is it because it is the mark of a more unjust man to commit acts of injustice
for which one is less likely to be unjustly accused.” For wrong-doing may be due to
anger or fear or desire and to many other causes, and not only to intent, but an
unjust accusation is generally due to intent. So when the votes have proved equal,
indicating both'® that the accuser has brought an unjust charge and that the
defendant is in the wrong, the unjust accuser being judged the offender, the
lawgiver has awarded the legal victory to the defendant.

Again, we ourselves adopt the attitude towards our servants that, when we
suspect that they have committed a crime and have no certain knowledge, but
nevertheless think that they have done the deed, we do not immediately proceed to
punish them; and when we cannot pursue our inquiries any further, we acquit them
of blame.

Further, he who from intent commits a crime does a greater wrong than he
who does not act from intent. Now the man who brings a vexatious charge against
another always does wrong from intent, whereas he who commits any other crime
may happen to do so either under compulsion or through ignorance or by some other
chance. But when the votes are equal, the prosecutor has been judged by half the

"Reading duokww for &dukaw.
®Reading perayvovouw.
9The text of this sentence is uncertain.
"®Reading 76 7.



BOOK XXIX 1497

jury to be committing a wrong from intent, while the defendant is considered by the
remainder to be in the wrong, but not from intent; and so, since the prosecutor is
judged guilty of a more serious wrong than the defendant, the lawgiver has rightly
decided that he who has committed the less serious wrong wins the case.

Further, a man is always more unjust who does not expect to escape the
observation of the man whom he wrongs and nevertheless commits the wrong, than
he who expects to remain undiscovered. Now he who brings a vexatious charge
against another does not expect to escape the observation of the man whom he
falsely accuses, whereas those who commit any other crime usually try to commit
an injustice with the expectation of doing so without the knowledge of their victims,
so that plaintiffs ought to be regarded as more unjust than defendants.

14 . Why is it that, if a man steals from the baths or the wrestling-school or
the market or any similar place, he is punished with death, whereas if he steals from
a house he merely pays back double the value of what he has stolen? Is it because in
houses it is possible in some way or other to safeguard one's property? For the wall
is strong and there is a key, and it is the business of all the slaves in the house to see
that the contents of the house are kept safe. At the baths, however, and in places
which are similarly public, it is easy for any one who wishes to commit a crime; for
those who place their property there have no sure means of guarding it except their
own eyes, so that, if one takes one’s eye off it for a moment, it is immediately placed
at the mercy of the thief. Hence the lawgiver, considering that bathers are not able
to guard their property, has set the law to guard against thieves by threatening that
they shall lose their lives if they appropriate the possessions of others.

Further, the owner of a house is responsible for admitting into it whom he
wishes and for introducing into it any one whom he does not trust; but the man who
deposits any property in a bath cannot prevent any one from coming in, nor can he
prevent him, when he has entered, from placing his garments next to his own when
he has stripped himself; but, contrary to his wishes, the clothing of the thief and of
the man who is about to be robbed lie together in a confused heap. Therefore the
lawgiver has prescribed not very heavy penalties to help the man who of his own free
will and by his own mistake has admitted the thief to his house, but has clearly fixed
heavy penalties for theft to aid those who are obliged to share with others the right
of entrance and the promiscuity of the baths.

Further, it is obvious that all those who commit theft in places the entrance to
which is open to any one who wishes to come are bad men,'' and so, if they are
allowed to live, do not desire to have the semblance of honest men even for the
future advantage which they can gain from it, regarding it as useless to pretend to
be honest in the eyes of those who know their real character; they therefore continue
henceforward to be openly wicked. Those, on the other hand, whose wickedness is
known to one person only, try to persuade that person by bribery not to make known
their real character to the rest of the world; they are not likely therefore to be
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completely wicked for ever, and so the penalty which the lawgiver has fixed for
them is less severe.

Further, of all crimes those which are committed in the most crowded
meetings and assemblies bring most disgrace upon the city, just as public orderli-
ness brings the greatest credit; for it is at public gatherings that the citizens are
most conspicuous to each other and the rest of the world. The result, therefore, of
such thefts is that not only is the man who loses his property personally injured, but
also abuse is heaped upon the city. This is why the lawgiver has fixed heavier
penalties for such thieves than for those who abstract property from a private
house.

Again, the man who loses anything from a private house is in a place where it is
easy for him to bear his misfortune, since he is in his own home and neither suffers
anything nor is jeered at by others. But the man who is robbed at the baths finds it
difficult to leave without his clothing, and, in addition, is usually jeered at by others;
and this is harder to bear than the actual loss. Therefore the lawgiver has prescribed
heavier penalties to assist such persons.

Again, many legislative parallels can be found for these penalties. For
example, if any one speaks evil of a magistrate the punishment is severe, but there is
no penalty for speaking evil of an ordinary individual; and rightly so, for the
legislator considers that the slanderer not only commits an offence against the
magistrate but also insults the city. Similarly, a man who commits a theft at the
harbour is considered not only to harm the individual whom he robs, but also to
bring disgrace upon the city. And the same is true of any crime committed in a place
of public meeting.

15 - Why is it that in law courts, if equal votes are given for the two
adversaries, the defendant wins the case? Is it because the defendant has remained
unaffected by the action of the plaintiff, and in a position of equality with him he
would probably have won?

16 - Why is it that for theft the punishment is death, whereas for assault,
which is a more serious crime, the penalty or fine is assessable in court? Is it because
to commit an assault is an act of human weakness, of which all more or less partake,
whereas there is no force which compels us to theft? A further reason is the fact that
a man who tries to commit theft would think nothing of committing assault also.

BOOK XXX

PROBLEMS CONNECTED WITH PRACTICAL WISDOM,
INTELLIGENCE, AND WISDOM

1 . Why is it that all those who have become eminent in philosophy or
politics or poetry or the arts are clearly of an atrabilious temperament, and some of
them to such an extent as to be affected by diseases caused by black bile, as is said to
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have happened to Heracles among the heroes? For he appears to have been of this
nature, and that is why epileptic afflictions were called by the ancients ‘the sacred
disease’ after him. That his temperament was atrabilious is shown by the fury which
he displayed towards his children and the eruption of sores which took place before
his disappearance on Mount Oeta; for this often occurs as the result of black bile.
Lysander the Lacedaemonian also suffered from similar sores before his death.
There are also the stories of Ajax and Bellerophon, of whom the former became
insane, while the latter sought out habitations in desert places; that is why Homer
writes,

And since of all the gods he was hated,
Verily o’er the Aleian plain alone he would wander,
Eating his own heart out, avoiding the pathway of mortals.'

And many others of the heroes seem to have been similarly afflicted, and among
men of recent times Empedocles, Plato, and Socrates, and numerous other
well-known men, and also most of the poets. For many such persons have bodily
afflictions as the result of this kind of temperament, while some of them obviously
possess a natural inclination to affections of this kind; in a word, they all, as has
been said, are naturally atrabilious. The cause of this may be understood if we first
take an example from the effect of wine, which if taken in large quantities appears
to produce such qualities as we attribute to the atrabilious, inducing, as it is drunk,
many different characteristics, making men for instance irritable, benevolent,
compassionate, or reckless; whereas no such results are produced by honey or milk
or water or anything similar. One can easily see that wine has a variety of effects by
observing how it gradually changes those who drink it; for, finding them chilled and
taciturn as the result of abstinence, a small quantity makes them more talkative,
while a larger quantity makes them eloquent and bold, and, when they proceed to
action, reckless, and a still larger quantity makes them insolent and afterwards
frenzied, while outrageous excess enfeebles them and makes them stupid like those
who have been epileptic from childhood, and very similar to those who are
exceedingly atrabilious. As, therefore, an individual as he drinks and takes wine in
different quantities changes his character, so there are men who embody each
character. For the temporary condition of one man when he is drunk is the
permanent character of another, and one man is loquacious, another emotional,
another easily moved to tears; for wine has this effect also on some people and
therefore Homer writes,

He says that I swim in tears, like a man that is heavy with drinking.?

Others become compassionate or savage or taciturn; for some maintain a complete
silence, especially those atrabilious subjects who are out of their minds. Wine also
makes men amorous; as is shown by the fact that a man who is drinking is induced
to kiss those whom, owing to their appearance or age, no sober person would Kiss.
Wine then gives a man extraordinary characteristics, but for a short time only,
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while nature gives them permanently for the period of a lifetime; for some men are
bold, others taciturn, others compassionate, and others cowardly by nature. It is
therefore clear that each characteristic is produced by wine and by nature by the
same means; for the whole body functions under the control of heat. Now both the
juice and the atrabilious temperament are full of wind; and that is why the
physicians say that flatulence and disorders of the stomach are due to black bile.
Now wine has the quality of containing air; so wine and the atrabilious tempera-
ment are similar in nature. The froth which forms on wine shows that it contains air;
for oil does not produce froth, although it is hot, but wine produces it in large
quantities and red wine more than white because it contains more heat and
substance. It is for this reason that wine excites sexual desire, and Dionysus and
Aphrodite are rightly coupled together, and atrabilious persons are generally
lustful. For sexual desire is due to the presence of breath, as is shown by the fact
that the penis quickly increases from a small to a large size by inflation; also boys
before they are capable of emitting semen find a certain pleasure in rubbing their
sexual organs through lust when they are approaching the age of puberty, and the
swelling of the organ becomes manifest because breath passes through the passages
through which the semen subsequently passes; also the effusion and impetus of the
semen in sexual intercourse is clearly due to propulsion by the breath. So those
foods and liquids which fill the region of the sexual organs with breath are rightly
regarded as aphrodisiac. Thus red wine more than anything else produces the
condition found in atrabilious persons.® This condition is obvious in some individu-
als; for most atrabilious persons are thin and their veins stand out, the reason being
the abundance not of blood but of breath. The reason why all atrabilious persons are
not thin* or dark, but only those who contain particularly unhealthy humours, is
stated elsewhere.

But to return to our previous subject of discussion, this humour, namely, the
atrabilious, is originally mingled in the bodily nature, for it is a mixture of heat and
cold, of which two things the bodily nature consists. Black bile, therefore, becomes
both very hot and very cold, for the same thing naturally admits both heat and cold,
like water, which, though cold, yet when it is sufficiently heated (for example, when
it boils) is hotter than the actual flame which heats it, and similarly a stone or a
piece of iron when thoroughly heated becomes hotter than charcoal, though they
are naturally cold. (This subject has been dealt with more clearly in the treatise on
fire.) Now black bile, which is naturally cold and not on the surface, being in the
condition mentioned above, if it abounds in the body, produces apoplexy or torpor or
despondency or fear; but when it is overheated, it produces cheerfulness accompa-
nied by song, and frenzy, and the breaking forth of sores, and the like. In most
people then black bile engendered from their daily nutriment does not change their
character, but merely produces an atrabilious disease. But those who naturally
possess an atrabilious temperament immediately develop diverse characters in
accordance with their various temperaments; for example, those who are originally
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full of cold black bile become dull and stupid, whereas those who possess a large
quantity of hot black bile become frenzied or clever or erotic or easily moved to
anger and desire, while some become more loquacious. Many too, if this heat
approaches the region of the intellect, are affected by diseases of frenzy and
possession; and this is the origin of Sibyls and soothsayers and all inspired persons,
when they are affected not by disease but by natural temperament. Maracus, the
Syracusan, was actually a better poet when he was out of his mind. Those in whom
the excessive heat dies down® to a mean temperature are atrabilious, but they have
more practical wisdom and are less eccentric and in many respects superior to
others either in education or in the arts or in public life. In respect too of facing
dangers an atrabilious state causes great variation, in that many of those who are in
this condition are inconsistent under the influence of ® fears; for they vary from time
to time according to the state in which their bodies happen to be in respect of their
atrabilious temperament. Now this temperament is itself also inconsistent, just as it
produces inconsistency in those suffering from the diseases which it causes; for, like
water, it is sometimes cold and sometimes hot. And so the announcement of
something alarming, if it occurs at a time when the temperament is rather cold,
makes a man cowardly; for it has already prepared a way for the entrance of fear,
and fear has a chilling effect (as is shown by the fact that those who are greatly
alarmed tremble). If, however, the temperament is inclined to be hot, fear reduces it
to a moderate temperature and causes a man to be in his senses and unexcited. So
too with the despondency which occurs in everyday life (for we are often in the
condition of feeling grief without being able to ascribe any cause for it, while at
other times we feel cheerful without knowing why), such feelings and those usually
called superficial’ feelings occur to a slight degree in every one, for something of the
force which produces them is mingled in everyone; but those who are thoroughly
penetrated by them acquire them as a permanent part of their nature. For as men
differ in appearance not because they possess faces but because they possess certain
kinds of faces, some handsome, others ugly, others with nothing remarkable about
them (those, that is, who are naturally ordinary); so those who possess an
atrabilious temperament in a slight degree are ordinary, but those who have much
of it are quite unlike the majority of people. For, if their condition is quite complete,
they are very atrabilious; but, if they possess a mixed temperament, they are men of
genius. If they neglect their health, they have a tendency towards the atrabilious
diseases, the part of the body affected varying in different people; in some persons
epileptic symptoms declare themselves, in others apoplectic, in others violent
despondency or terrors, in others over-confidence, as happened to Archelaus, King
of Macedonia. The force which gives rise to such a condition is the temperament
according as it contains heat or cold. If it is cold beyond due measure, it produces
groundless despondency; hence suicide by hanging occurs most frequently among
the young, but sometimes also among older men. Many men too put an end to
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themselves after drunkenness, and some atrabilious persons continue in a state of
despondency after drinking; for the heat of the wine quenches their natural heat.
Heat in the region in which we think and form hopes makes us cheerful; and for this
reason all men are eager to drink until they become intoxicated, for abundance of
wine makes all men hopeful, just as their youth makes children sanguine; for old age
is despairing but youth is full of hope. There are a few who are seized with
despondency while they are drinking, for the same reason as makes others
despondent after drinking. Those then who become despondent as the heat in them
dies down tend to hang themselves. Hence the young are more likely than the old to
hang themselves; for old age makes the heat die down, and so, in the young, does
their condition, which is itself natural.® When the heat is extinguished suddenly,
most men make away with themselves to the general astonishment of all, since they
have given no previous sign of any such intention. When the temperament caused by
the admixture of black bile is colder, it gives rise, as has been already remarked, to
despondency of various kinds, but when it is hotter to cheerfulness. Hence the young
are more cheerful, the old more despondent, the former being hot and the latter
cold; for old age is a process of cooling. Extinction takes place suddenly from
external causes, just as objects which have been heated in the fire are cooled by
unnatural processes, as for example when water is poured over hot coals. Hence
men sometimes commit suicide after drunkenness; for the heat of the wine is
introduced from outside, and when it is extinguished the condition which leads to
suicide is set up. Also after sexual intercourse most people tend to be despondent;
those, however, who emit a considerable amount of excrement with the semen
become more cheerful, for they are relieved of an excess of excrement and breath
and heat. But those who indulge in sexual intercourse are often more despondent,
for by so doing they become cooled, because they lose something which is valuable,
as is shown by the fact that the amount of semen which is emitted is not great.

To sum the matter up, owing to the fact that the effect of black bile is variable,
atrabilious persons also show variation; for the black bile becomes very hot and very
cold. And because it has an effect upon the character (for heat and cold have such
an effect to a greater extent than anything else in us), like wine mingling in a
stronger or weaker form in the body, it gives us our own special characters. Now
both wine and black bile are full of breath. And since it is possible for a variable
state to be well tempered and in a sense a favourable condition, and since it is
possible for the condition to be hotter and then again cold, when it should be so, or to
change to the contrary owing to excess, the result is that all atrabilious persons have
remarkable gifts, not owing to disease but from natural causes.

2 - Why do we say that we acquire a disposition as the result of pursuing
some sciences but not others? Are we said to acquire a disposition only by such
sciences as enable us to make discoveries, since discovery is the result of a habit?
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3 . Why is it that of all the animals man has most practical wisdom? Is it
because he has the smallest head in proportion to his body? Or is it because he is
abnormally small in certain parts? For that is why his head is small, and among
men those who have smaller heads have more practical wisdom than those who have
larger heads.

4 . Why is it that a journey seems longer when we traverse it without
knowing its length than when we know it, all other conditions being equal? Is it
because to know its length is to be able to connect a number with it? For that which
cannot be numbered is the same as the infinite, and the infinite is always more than
the determinate. Just as, therefore, if one knows that a journey is a certain length it
must necessarily be finite, so if one does not know its length one as it were converts
the proposition and the mind draws a false conclusion, and this journey appears
infinite. Furthermore,’ a quantity is determinate, and that which is determinate is a
quantity; therefore when a thing does not appear determinate it will appear to be as
it were infinite, because that which is of a nature to be determined, if it is not so, is
infinite, and that which appears not to be determined necessarily appears in a sense
unlimited.

5 . Why is it that, whereas we become more intelligent as we grow older, yet
the younger we are the more easily we can learn? Is it because God has given us two
instruments within ourselves, which enable us to use external instruments, provid-
ing the body with the hand and the soul with intelligence? For intelligence is among
the things implanted in us by nature, being as it were an instrument; and, whereas
the sciences and arts are among the things created by us, intelligence is one of the
gifts of nature. So just as we cannot use the hand to the best advantage immediately
after birth, but only when nature has perfected it (for the hand can perform its
particular function best as age progresses), in like manner of our natural endow-
ments reason is of most assistance to us not in early life but as we get old, and is then
at its highest perfection, unless it becomes incapacitated by anything, as may
happen also to the other natural endowments. Intelligence comes to us later than
the faculty of using the hands, because the instruments used by the intelligence are
posterior to those used by the hands. For science is an instrument of the intelligence
(for it is useful to the intelligence just as flutes are useful to the flute-player), and
many things in nature are instruments of the hands, but nature itself and its
creations are prior to science. Now it is natural that where the instruments are
prior, the faculties should also come into being in us first (for it is by using the
instruments that we acquire a disposition); and the instrument of each faculty is
related similarly to that faculty, and conversely, as the instruments are to one
another, so are the faculties of which'® they are the instruments to one another.
Intelligence then for this reason comes to us when we are older; but we learn more
quickly when we are young because we do not yet know anything, and when we
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know more we are no longer so well able to acquire knowledge,' just as we
remember best what we come upon early in the day, and then, as the day goes on,
are less able to remember what happens, because we have come into contact with a
number of incidents.

6 - Why should man be obeyed more than any other animal? Is it because, as
Plato answered Neocles, he alone of all the animals can count? Or is it because he is
the only animal that believes in gods? Or is it because he is the most imitative (for it
is for this reason that he can learn)?

7 - Why is it that we feel no pleasure in the contemplation or anticipation of
the fact that the interior angles of a triangle are equal to two right angles, and
similar geometrical truths—except in so far as we enjoy the speculation, and the
pleasure of this is always the same and would be equally great if these angles were
equal to three or more right angles—but we rejoice at the recollection of an
Olympic victory or the sea-battle at Salamis, and at the anticipation of such events,
but not in their opposites? Is it because'? we rejoice in such events as having taken
place or taking place, but as regards what happens in the course of nature the
contemplation of the real state of affairs alone causes us pleasure, whereas actions
give rise to the pleasure caused by their results? Since, then, actions are various,
their results too are sometimes painful and sometimes pleasant; and we avoid and
pursue anything in accordance with pleasure and pain.

8 . Why do doctors continue their treatment only until health is restored?
For the doctor reduces the patient, and next dries his body, then creates a healthy
condition and at that point stops. Is it because it is impossible for any other
condition to be produced from health? Or, if it is possible, is it the task of another
science, and will what is produced from health be something different? Now, if
health is produced from conditions which are its opposite or are intermediate
between health and sickness, it is obvious that the patient is sick because he is too
moist or too dry or something else. The doctor, then, from a state of cold creates a
less extreme condition and, finally, a condition of a certain heat or dryness or
moisture by change from the opposite or intermediate condition, until he achieves a
state which is such as to constitute a condition of health; and from this no condition
can be produced except one which is intermediate between health and sickness. The
possessor of the art can, then, create some new condition; for, when he has reached a
certain point, he can retrace his steps and undo his work; but the doctor’s art has
nothing to do with such a course, for its aim is always to create a better condition. So
neither the doctor’s art nor any other art will create anything else out of health; for
either nothing would be being produced, or else the opposite of health, if the same
science were being employed (so too out of a house nothing could make its
contrary): nor is there any other art'* which can make anything out of health,
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except as making a whole out of a part, as, for example, when the cobbler’s art
makes a shoe out of the front part of a shoe; for these two things can be produced out
of one another by two processes, one of composition and the other of destruction.

9 . Why is it generally considered that the philosopher is superior to the
orator? Is it because the philosopher spends his time in studying the actual forms of
things, while the orator deals with what participates in them—the former consider-
ing what injustice and tyranny are, the latter urging that a certain individual is
unjust or dealing with the character of a tyrant?

10 - Why are theatrical artists generally persons of bad character? Is it
because they partake but little of reason and wisdom,'* because most of their life is
spent in the pursuit of the arts which provide their daily needs, and because the
greater part of their life is passed in incontinence and often in want, and both these
things prepare the way to villainy?

11 - Why did the men of old institute prizes for physical contests but none
for wisdom? Is it because in all fairness the judges should in the intellectual sphere
be either the superiors or at any rate not the inferiors of the competitors? Now if
those who were pre-eminent in wisdom had to compete and a prize had been offered,
they would have no one to act as judges. In athletic contests, however, anyone can
judge by merely using his eyes. Further, the original institutor of the games did not
wish to propose to the Greeks such a contest'® as would be likely to produce violent
disputes and enmity; for when one is rejected or accepted in a contest of bodily
strength, men do not altogether harbour any grievance nor feel sentiments of
enmity towards the judges, but they feel great wrath and indignation against those
who decide their relative wisdom or worthlessness; and this is a quarrelsome and
bad state of affairs. Furthermore, the prize ought to be better than the contest; for
in athletic games the prize is more desirable than, and superior to, the contest. But
what prize could be found superior to wisdom?

12 - Why s it that man in particular thinks one thing and does another? Is it
because the same science deals with contraries? Or is it because the intelligence has
many objects, desire one? Now man usually lives by the intelligence, the animals by
appetite, passion, and desire.

13 . Whyis it that some prudent men spend their time acquiring rather than
using? Is it because they are following the habit of doing so? Or is it due to the
pleasure of anticipation?

14 . Why do those who sleep deeply and most pleasantly see no visions? Is it
because sensation and thought function because the mind is at rest? And this seems
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to be knowledge because knowledge brings the soul to rest; for when it is in motion
and being carried along it can neither have sensation nor think. Hence it is that
children and those who are drunk and the insane are senseless; for, owing to the
abundance of heat present in them, they are in a state of considerable and very
violent movement, but when this ceases they become more sensible; for, when the
thought is undisturbed, they can control it better. Those who have visions during
their sleep dream because thought is checked, and in proportion as it is at rest. For
the mind is greatly moved during sleep, since, when heat collects in the interior from
the rest of the body, there is very considerable and violent movement; and it is not
true, as most people suppose, that it is most at rest and by itself, and especially so
when no vision is seen. The contrary is really true; for because it is in considerable
movement and never rests for a moment, it cannot think. And it is naturally in most
movement when it sleeps most pleasantly, because it is then in particular that the
greatest amount of heat collects in the interior of the body. That, when it is in
motion, the mind cannot think, not only in its waking hours but also in sleep, is
proved by the fact that one is least likely to see visions during the sleep which
follows the taking of food; now this is the time when the mind is most disturbed
owing to the nourishment which has been introduced into the body. A vision occurs
when sleep comes over us while we are thinking or letting things pass before our
eyes. Hence we usually see things which we are doing or intend or wish to do; for it is
on these things that our thoughts and fancies most often dwell. And the better men
are, the better are their dreams, because they think of better things in their waking
hours, while those who are less well disposed in mind or body have worse dreams.
For there is a close correspondence between the disposition of the body and the
images of our dreams; for, when a man is ill, the ideas proposed by his thoughts are
bad, and furthermore, owing to the disturbance which reigns in his body, his mind
cannot rest. It is for this reason that atrabilious persons start in their sleep, because,
owing to the excess of heat, the mind is in a state of too much movement, and, when
the movement is too violent, they cannot sleep.

BOOK XXXI

PROBLEMS CONNECTED
WITH THE EYES

1 - Why does rubbing the eye stop sneezing? Is it because by this means
evaporation is given to the moisture? For the eye sheds tears after friction, and
sneezing is due to an abundance of moisture. Or is it because the lesser heat is
destroyed by the greater? Now the eye when it is rubbed acquires more heat than is
contained in the nose; and for this reason even if we rub the nose itself the sneezing
stops.
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2 . Why can one see more accurately with one eye than with both eyes? Is it
because more movements are set up by the two eyes, as certainly happens in those
who squint? The movement of the two eyes, therefore, is not one, but that of a single
eye is one; therefore one sees less accurately with both eyes.

3 . Why do the eyes tend to become very red in those who are angry, and the
ears in those who are ashamed? Is it because the eyes are chilled in those who are
ashamed (for ‘shame dwells in the eyes’), so that' they cannot look straight in front
of them? (Cowardice also involves a cooling in the same region.) Now the heat’
travels in a direction away from the forepart of the head, and the ears are situated in
the opposite part of the head, and therefore they redden most under the emotion of
shame. But under the influence of provocation assistance is sent to the more
sensitive and easily affected part, as though it were suffering violence; for in those
who are frightened it fails altogether there.

4 . Why is it that, if one eye is held down, the other has a more intent gaze?
Is it because the origins of sight in the two eyes are connected at one source? So
when one eye moves, the common source of sight is also set in motion; and when this
moves, the other eye moves also. When one eye therefore is held down, all the
movement will be concentrated on the other eye, which consequently will be able to
gaze more intently.

S . Why is it that those who are blind from birth do not become bald? Is it
because the eye is injured by the presence of a large quantity of moisture in the
region of the head? This is why they cauterize the veins round the temples of those
who suffer from running at the eyes (thus closing the ducts through which the
humours flow), and scrape the head, cutting into the skin upon it. Since, therefore,
it is the excretion gathering in the head which injures the eyes, this same excretion
by collecting in too great quantities in the head might prevent the eyes from
originally coming into being at all. And since the hair grows from excretions, and
the excretion in the head of those who are blind from birth is abundant, it is only
natural that they are not bald.

6 - Why are those whose eyes protrude affected more than others by smoke?
Is it because smoke reaches the projecting parts most quickly?

7 . Why is it that we can turn the gaze of both eyes simultaneously towards
the right and the left and in the direction of the nose, and that of one eye to the left
or to the right, but cannot direct them simultaneously one to the right and the other
to the left? Similarly, we can direct them downwards and upwards; for we can turn
them simultaneously in the same direction, but not separately. Is it because the
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eyes, though two, are connected at one point, and under such conditions, when one
extremity moves, the other must follow in the same direction, for one extremity
becomes the source of movement to the other extremity? Since, therefore, it is
impossible for one thing to move simultaneously in contrary directions, it is
impossible also for the eyes to do so; for the extremities would move in opposite
directions if one moved up and the other down, and the source of the movement of
both of them would have to make corresponding movements, which is impossible.
The squinting of the eyes is due to the fact that the eyeballs possess a moving
principle and turn, to a certain extent,” upwards and downwards and sideways.
When, therefore, being so placed that they are in a similar position to one another
and midway between an upward and a downward and an oblique movement, the
two eyeballs catch the visual ray on corresponding points of themselves, they do not
have a squint and their gaze is perfectly steady (though when they catch the visual
rays on corresponding points of themselves, although the vision does not squint they
differ.) Yet, if you turn up the whites of the eyes, part of the pupil is obscured, as for
example in those who are about to sneeze; others have oblique vision, madmen for
example; in others the gaze is turned towards the nose, as in tragic masks and in
those who are nervous, for their glance denotes concentrated thought. But those
who keep their gaze fixed on one point without having their eyeballs similarly
situated, or who have them similarly situated but do not keep them fixed on the
same point, both these have squints; they therefore scowl and screw up the eyes, for
they try to fix one eyeball in the same position as the other; so they leave one eye
alone and try to bring the other into position. If the vision of both eyes does not rest
on the same point,* they must squint; for the same thing happens as in those to
whom, when they press under the eye, a single object appears double, for in these
too the source of vision is disturbed. If, therefore, the eye is moved upwards, the
terminus of the vision is lowered; if downwards, it is raised. And if the position of
one eye is changed, the object of the vision therefore seems to move up or down,
because the vision also does so, but it does not appear double unless the vision of
both eyes is in use. A similar squint’ occurs also in one whose eyes do not
correspond, causing him to see double; but this is due to the position of the vision,
because it is not in the middle of the eye.

8 . Why do those who are short-sighted write in small characters? For it is
strange that those who have not acute vision should do what requires such vision. Is
it because small things appear large when they are near at hand, and the
short-sighted hold what they are writing close to their eyes? Or is it because they
screw up their eyes when they write? For owing to the feebleness of their sight, if
they write with their eyes wide open, the vision, being dispersed, can only see dimly;
but when the eyes are screwed up, it all falls on one point, and, since it forms a small
angle, it necessarily causes the writing of small characters.
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9 . Why can some people see more clearly after suffering from ophthalmia?
Is it because their eyes are thus purged? For often the external thickening blocks
the vision, but is dissolved when the eye discharges. Hence also it is beneficial that
the eyes should be made to smart, with onion for example; but a substance of the
opposite kind, such as marjoram, has an adverse effect.

10 . Why are those who see with only one eye less liable to disturbance of the
vision? Is it because their mind is less affected, and so the disturbance of the vision
is less felt?

11 . Why do objects appear double to those whose eyes are distorted? Is it
because the movement does not reach the same point on each of the eyes? So the
mind thinks that it sees two objects when it really sees one twice. A similar
phenomenon occurs if one crosses the fingers; for a single object appears to be two to
a single person touching it twice.

12 . Whyis it that the senses on the right side of the body are not superior to
those on the left side, but in all other respects the right side of the body is superior?
Is it a question of habit, namely, that we accustom ourselves immediately to
perceive equally well with the senses on both sides of the body? And it seems that
the superiority of the right-hand parts of the body is due to habit, for we can
accustom ourselves to be ambidextrous. Or is it because to feel sensation is to be
passive, and the right parts of the body are superior in that they are more active and
less passive than the left?

13 . Why is it that in all other respects the right side of the body is superior,
but in sensation the two sides are alike? Is it because we habitually practise the
equal use of sensation on both sides? Moreover, to feel sensation is to be passive, and
the superiority of the right side of the body is shown in activity, not in passivity.

14 . Why is physical exercise detrimental to acuteness of vision? Is it
because it makes the eye dry, as it does the rest of the body? Now dryness hardens
every kind of skin; so it has that effect also on the skin covering the pupil. This is also
the reason why the aged have not acute vision; for their eyes have a hard and
wrinkled surface, and so the vision is obscured.

15 . Why do the short-sighted, though they have not acute vision, write in
small characters? Yet it is characteristic of acute vision to see what is small. Is it
because, having weak sight, they screw up their eyes? For when the sight proceeds
forth in a concentrated glance it sees better, but when the eye is wide open its vision
is dispersed. So owing to the feebleness of their sight they bring their eyelids close
together, and, because their vision proceeds from a small area, they see magnitude
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on a small scale, and the characters which they write are on the same scale as their
vision.

16 - Why do the short-sighted bring their eyelids close together when they
look at anything? Is it due to the weakness of their sight, so that, just as a man in
looking at a distant object puts his hand up to his eyes, they close the eyelids to look
at objects near at hand? They do so in order that the vision may proceed forth in a
more concentrated form, since it passes through a narrower opening, and that it
may not be immediately dispersed by passing out through a wide aperture. A wider
vision, however, covers a larger field.

17 - Why is it that if the eye be moved sideways a single object does not
appear double? Is it because the source of sight is still in the same line? It can only
appear double when the line is altered upwards or downwards; and it makes no
difference if it is altered sideways, unless it is also at the same time altered upwards.
Why, then, is it possible in sight for a single object to appear double if the eyes are in
a certain position in relation to one another, but impossible in the other senses? Is it
not the case also in touch that one thing becomes two if the fingers are crossed? But
with the other senses this does not happen, because they do not perceive objects
which extend to a distance away from them, nor are they duplicated like the eyes. It
takes place for the same reason as it does with the fingers; for then the touch is
imitating the sight.

18 . Whyis it that, though in the rest of the body the left side is weaker than
the right, this is not true of the eyes, but the sight of both eyes is equally acute? Is it
because the parts of the body on the right side are superior in activity but not in
passivity, and the sight is passive?

19 . Why is it that when we keep our gaze fixed on objects of other colours
our vision deteriorates, whereas it improves if we gaze intently on yellow and green
objects, such as herbs and the like? Is it because we are least able to gaze intently on
white and black (for they both mar the vision), and the above-mentioned colours
come midway between these, so that, the conditions of vision being of the nature of a
mean, our sight is not weakened thereby but improved? Perhaps, just as we take
harm from over-violent physical exertion but moderate exercise is beneficial, so too
is it with the sight; for we over-exert the sight if we gaze intently on solid objects,
but we do not strain it in looking at objects which contain moisture, since there is
nothing in them to resist the vision. Now green things are only moderately solid and
contain a considerable amount of moisture; they therefore do not harm the sight at
all, but compel it to rest upon them, because the admixture of their colouring is
suited to the vision.

20 . Why is it that we see other things better with both eyes, but we can
judge of the straightness of lines of writing better with one eye, putting it close to
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the letters? Do both eyes falling on the same point cause confusion, as the writers on
optics say, whereas, when we look with one eye, straightness is more apparent to the
straight vision, just as it is when a measuring rod is used?

21 - Why does smoke make the eyes smart more than any other part of the
body? Is it because they alone are very weak, since the inner parts of the body are
always the weakest? (This is shown by the fact that vinegar and anything pungent
causes not the outer but the inner flesh to smart, because the latter is the rarest flesh
in the body and contains most pores.) For the vision finds its exit through certain
pores, and so what causes most stinging within is drawn away from the outer flesh.
The onion too has a similar effect and anything else which causes the eye to smart,
and of liquids olive-oil more than any other, because it is composed of very small
particles and so sinks in through the pores. Vinegar is used as a medicament for the
rest of the flesh.

22 . Why is it that the eye, although it is very weak, is the only part of the
body which does not feel the cold? Is it because the eye is of a fatty consistency and
does not partake of the nature of flesh, and such substances are unaffected by the
cold? For if the eye is really a fire, this is not the reason why it does not feel cold, for
its fire is not at any rate of such a character as to engender heat.

23 . Why are tears warm when we let them fall in weeping, but cold when
we shed them owing to an affection of the eyes? Is it because that which is
unconcocted is cold, while that which is concocted is hot? Now every malady
certainly proceeds from lack of concoction, and the tears of those whose eyes are
affected are unconcocted and therefore cold. It is for this reason that physicians
regard cold sweating as a sign of serious illness, while on the contrary they consider
that hot sweating tends to get rid of disease. For if the excretion is abundant, the
internal heat cannot concoct it, so that it must necessarily be cold; but when it is
scanty, the internal heat prevails over it. Now all diseases are caused by
excretions.

24 . Why is it that, though the parts of the body on the right side are more
easily moved, the left eye can be closed more easily than the right? Is it because the
parts of the body on the left always contain more moisture, and things that are moist
naturally close up more easily?°

25 . Why s it that though both a short-sighted and an old man are affected
by weakness of the eyes, the former places an object, if he wishes to see it, near the
eye, while the latter holds it at a distance? Is it because they are afflicted with
different forms of weakness? For the old man cannot see the object; he therefore
removes the object at which he is looking to the point at which the vision of his two
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eyes meets, expecting them to be able to see it best in this position; and this point is
at a distance. The short-sighted man, on the other hand, can see the object but
cannot proceed to distinguish which parts of the thing at which he is looking are
concave and which convex, but he is deceived on these points. Now concavity and
convexity are distinguished by means of the light which they reflect; so at a distance
the short-sighted man cannot discern how the light falls on the object seen; but near
at hand the incidence of light can be more easily perceived.

26 . Why is man alone, or at any rate more than the other animals, liable to
squinting? Is it because he alone, or more than the other animals, suffers from
epilepsy in his youth, at which time squinting always begins?

27 - Why are men alone among the animals liable to squinting? Is it because
they have the smallest distance between their eyes and their eyes are in a straight
line, so that any distortion is very obvious? Or is it because the eyes of the other
animals tend to be of one colour only, and if the eyes were of uniform colour there
could be no squinting? Or is it because man alone in the animal world is liable to
epilepsy, and epilepsy, whenever it occurs, causes squinting as in the other parts of
the body? Squinting, however, sometimes occurs quite late in life, namely, in those
to whom the illness comes late.

28 . Why is it that we can see better against the light of a lamp or the sun, if
we place the hand in front of the light? Is it because the light of the sun or of the
lamp falling on our vision makes it weaker by its excess of brightness, since by this
excess it destroys those very things which are akin to it? But if the light is shaded by
the hand, it does not hurt the sight, and the object seen is equally in the light; so the
sight sees® better and the object seen is just as visible.

29 . Why is there a difference between the left and the right hand and foot,
while this is not so with the eyes and ears? Is it because the elements, when they are
pure, show no variation, but variations occur where the elements are compounded?
Now these senses consist of pure elements—the sight of fire and the hearing of air.

BOOK XXXII

PROBLEMS CONNECTED
WITH THE EARS

1 . Why is it that, though the ears are the most bloodless part of the face,
they are most affected by blushing in those who feel shame? Is it because
extraneous moisture naturally makes its way most easily into a void, and so, when
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the moisture is dissolved by the heat engendered in those who feel shame, it collects
in the ears? Or is it because the ears are near the temples, where the moisture most
collects? Now under the emotion of shame the moisture flows into the face and
causes blushing. But the ears have less depth than any other part of the face and are
naturally very warm and fresh coloured, unless they have been long numbed by the
cold; they are then the most fresh coloured of all the parts of the face, and so the
heat, when it is dispersed, being nearest the surface in the ears, makes them red.

2 . Why is it that the ear-drums of divers burst in the sea? Is it because the
ear, as it fills with water, is subject to violent pressure, because it retains the breath?
Surely, if this is the reason, the same thing ought to happen in the air. Or is it
because a thing breaks more easily if it does not yield, and more readily under
pressure from what is hard than from what is soft? Now that which is inflated is less
yielding, and the ears, as has been said, are inflated because the breath is retained in
them; and so the water, which is harder than the air, when it presses upcn them
bursts them.

3 . Why dodivers tie sponges round their ears? Is it in order that the sea may
not rush violently in and burst the ear-drums? For thus the ears do not become full,
as they do when the sponges are removed.

4 . Why is the wax in the ears bitter? Is it because sweat is corrupt? It is,
therefore, a salty, corrupt substance; and that which is corrupt and salty is bitter.

S . Why do sponge-divers slit their ears and nostrils? Is it in order that the
breath may pass more freely? For it is by this way that the breath seems to pass
out;' for it is said that they suffer more from difficulty of breathing by being unable
to expel the breath, and they are relieved when they can as it were vomit the breath
forth. It is strange, then, that they cannot achieve respiration for the sake of its
cooling effect; this appears to be a greater necessity. Is it not quite natural that the
strain should be greater when the breath is held, since then they are swollen and
distended? But there appears to be a spontaneous passage of the breath outwards;
and we must next consider whether breathing inwards is so also. Apparently it is;
for they enable the divers to respire equally well by letting down a cauldron; for this
does not fill with water, but retains the air, for it is forced down straight into the
water; since, if it inclines at all from an upright position, the water flows in.

6 - Why do some people cough when they scrape their ears? Is it because the
hearing is connected with the same duct as the lungs and the wind-pipe? This is
shown by the fact that, if these parts are filled up, a man becomes deaf. When,
therefore, heat is set up by friction, moisture is caused by melting and flows
downwards from the duct?® into the wind-pipe and causes coughing.
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7 - Why is it that, if a hole is pierced in the left ear, it generally closes up
more quickly than in the right ear? It is for this reason that women call the right ear
the ‘male’ and the left the ‘female’. Is it because the left parts of the body are
moister and hotter, and such things close up very quickly? This is why green plants
grow together again; and why wounds close up more readily in the young than in the
old. This is a sign that the parts on the left side of the body are moister and,
generally speaking, partake rather of feminine characteristics.

8 . Whyisit that in those who feel shame the extremities of the ears turn red,
but in those who are angry it is the eyes that do so? Is it because shame is a cooling
in the eyes accompanied by fear, so that the heat naturally leaves the eyes? So,
when it withdraws thence, it travels to the region best adapted to receive it, and this
is the extremity of the ears; for the region of the face is otherwise bony. In those who
are angry the heat travels in the other direction and makes itself most manifest in
the eyes owing to their white colour.

9 . Why is it that buzzing in the ears ceases if one makes a sound? Is it
because the greater sound drives out the less?

10 - Why is it that, if water has flowed into the ear, one pours olive oil in,
though the moisture in the ear cannot pass out through another liquid? Is it because
the oil floats on the surface of the water and, owing to the adhesive nature of the oil,
the water clings to it when it comes out, the object being to make the water come out
with the 0il? Or is it in order that the ear may be lubricated and the water therefore
come out? For oil being smooth acts as a lubricant.

11 - Whyis it that the ear-drums of divers are less liable to burst if they pour
olive-oil beforehand into them? Does the reason for their bursting already
mentioned still hold good, but the oil poured into the ears cause the sea-water,
which subsequently enters the ear, to glide smoothly over its surface, just as
happens on the exterior parts of the bodies of those who anoint themselves? The
sea-water gliding smoothly along does not make a violent impact upon the inside of
the ear, and so does not break the drum.

12 . Whyis it that, although the ears are the most bloodless part of the face,
they turn red in those who feel shame? Is everything carried to that part which is
most devoid of it? Now in a man who feels shame the blood seems to be carried
upwards in a heated condition; it therefore passes into the part which is most devoid
of it and causes it to become red. The same thing happens also in the cheeks. A
further reason is that the skin of the ears, which is tightly stretched, is very thin and
therefore very transparent.

13 . Why is it that no one scrapes out his ears while yawning? Is it because,
when one yawns, the drum of the ear, by means of which he hears, is inflated? That
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this is so is shown by the fact that one hears least well while yawning; for the breath,
as happens also in the mouth, finds its way into the interior of the ears and thrusts
the membrane outwards and prevents the sound from entering. If, therefore, one
touches the seat of hearing when in this condition in such a way as to scrape it, one
might cause considerable damage to it; for the impact would be against a resisting
and unyielding surface inflated by the breath, and it is obvious that the skin and the
membrane are far from being solid; and so great pain is caused and a wound might
result.

BOOK XXXIII
PROBLEMS CONCERNING THE NOSE

1 - Why is it that sneezing stops hiccuping but does not stop belching? Is it
because they are not affections of the same region, but belching is a cooling and lack
of concoction in the stomach, while hiccuping is a similar affection of breath and
moisture in the region of the lungs? Now the regions about the head (the ears,' for
example) are closely connected with the lungs. This is proved by the facts that
deafness and dumbness are found together, and that the diseases of the ears become
diverted into affections of the lungs; also in some persons coughing results when the
ears are scratched. That there is a connection between the region of the nose, in
which the sneeze takes place, and the lungs is shown by the fact that both share in
respiration; and so, while the nose sneezes when that region becomes hot, the lower
region, where hiccuping takes place, also sneezes in sympathy. Now heat causes
concoction; hence vinegar stops hiccups, as also does holding the breath if the
hiccup is only slight, for it heats the breath which is constricted. So too in sneezing
the counter-constriction of the breath has this effect and exhalation takes place
properly and from the upper region; for it is impossible to sneeze without exhaling.
The impetus then dispels the enclosed breath which is the cause of the hiccup.

2. Why is it that if, when one is about to sneeze, one rubs the eye, one
sneezes less? Is it because what causes the sneeze is a kind of heat, and friction
produces heat, which, owing to the close proximity to the eyes of the region in which
the sneeze occurs, destroys the other heat, just as the lesser fire fades away before
the greater?

3 . Why is it that one generally sneezes twice, and not once or many times?
Is it because there are two nostrils? The channel, therefore, through which the
breath passes is divided between the two.

4 . Why is it that one sneezes more after one has looked at the sun? Is it
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because the sun engenders heat and so causes movement, just as does tickling the
nose with a feather? For both have the same effect; by setting up movement they
cause heat and create breath more quickly from the moisture; and it is the escape of
this breath which causes sneezing.

S . Why do sneezing and holding the breath and vinegar stop hiccups? Does
sneezing, since it is a displacement of the lower breath, act in the same sort of way
as medicines which, though applied in the upper part of the body, affect the lower
part of the stomach? Holding the breath stops weak hiccups, because the slight
impetus of the breath which comes forth represses and stifles and completely dispels
the hiccup, just as happens in coughing, which?® ceases if you hold it back. Vinegar
stops hiccuping because by its heat it vaporizes the surrounding moisture, which
prevents belching; for belching takes place when the moisture in the upper part of
the stomach is vaporized and concocted, whereas hiccuping occurs when by the
action of moisture breath is retained in an excessive quantity in the region of the
lungs; for this, gaining impetus and being unable to break through, causes a spasm,
and this spasm is called a hiccup. Hence hiccuping seizes those who are cold,
because the cold causes the moisture to acquire consistency® from the breath, and
the rest of the breath, being still enclosed, gives a leap, and its movement is
hiccuping.

6 - Why do we sometimes pour cold water over a person’s face when his nose
is bleeding? Is it because the heat is thus driven inwards? If, therefore, the blood is
near the surface, it tends to liquefy it.

7 . Why do we regard sneezing as divine, but not coughing or running at the
nose? Is it because it comes from the most divine part of us, namely, the head, which
is the seat of reasoning? Or is it because the other affections are the results of
disease, but sneezing is not?

8 - Why does rubbing the eye stop sneezing? Is it because by this means
evaporation is given to the moisture? For the eye sheds tears after friction, and
sneezing is due to an abundance of moisture. Or is it because the lesser heat is
destroyed by the greater? Now the eye when rubbed acquires more heat than is
contained in the nose; and for this reason, even if we rub the nose itself, the sneezing
stops.

9 . Why is it that the emission of other kinds of breath, e.g. farting and
belching, are not regarded as sacred, but that of a sneeze is so regarded? Is it
because of the three regions of the body—the head, the thorax, and the lower
stomach—the head is the most divine? Now farting is breath from the lower
stomach and belching is from the upper stomach, but sneezing is from the head;
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because, therefore, this region is most sacred, the breath also from it is revered as
sacred. Or is it because all discharges of breath show that the above-mentioned
parts are in a better state generally (for without any discharge of excrement the
breath in its passage out lightens the body), and so too sneezing shows that the
region of the head is in a healthy condition and capable of concoction? For when the
heat in the head overcomes the moisture, the breath turns into a sneeze. This is why
men test the dying by applying something which will cause sneezing, with the idea
that, if this does not affect them, their case is indeed desperate. Thus sneezing is
revered as sacred as being a sign of health in the best and most sacred region of the
body, and is regarded as a good omen.

10 - Why does man sneeze most of all animals? Is it because in him the
ducts are wide through which the breath and scent* pass in? For it is with these
when they are full of breath that he sneezes. That these ducts are wide is shown by
the fact that man has a weaker sense of smell than any other animal, and those who
have narrow ducts have a keener sense of smell. If, therefore, the moisture, the
evaporation of which causes sneezing, enters in larger quantities and more often
into wide ducts, and man more than any other animal has such ducts, he might
naturally be expected to sneeze more often. Or is it because® his nostrils are
particularly short, and so the heated moisture can quickly become breath and be
expelled, whereas in other animals owing to the length of their nostrils it cools
before it can evaporate?

11 . Why is sneezing between midnight and midday regarded as a bad
thing, but between midday and midnight as a good thing? Is it because sneezing
seems rather to check those who are commencing anything and are at the
beginning? And so, if it occurs when we are intending or beginning something, we
are deterred from action.® Now early morning and the period after midnight are as
it were a new beginning; therefore we carefully avoid sneezing so as not to hinder
the action which has been begun. But towards evening and up to midnight there is
as it were an ending and the contrary of the earlier period, so that the same thing
that was undesirable becomes, under contrary conditions, desirable.

12 . Why do the old sneeze with difficulty? Is it because the ducts through
which the breath passes have become partially closed? Or is it because they are no
longer able to raise the breath up with ease, and, when they have done so, they expel
it downwards with a violent effort?

13 . Why is it that, if one holds the breath, hiccuping ceases? Is it because
hiccuping is the result of cooling (hence those who are frightened and those who are
chilled hiccup), whereas the breath when it is held back warms the interior
region?
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14 . Why do the deaf usually talk through their noses? Is it because they
suffer from lung trouble, since deafness is simply a congestion in the region of the
lungs? The voice therefore does not easily find a passage; but, just as the breath of
those who are panting or gasping accumulates owing to their inability to exhale it,
so it is with the voice of the deaf. It therefore forces its way even through the
nostrils, and, as it does so, owing to the friction, causes the echoing sound. For
talking through the nose takes place when the upper part of the nose, where the
openings to the roof of the mouth are situated, becomes hollow in form; it then
resounds like a bell, its lower part being narrow.

15 - Why is sneezing the only phenomenon which does not occur when we
are asleep, but takes place practically always while we are awake? Is it because
sneezing is the result of heat of some kind causing motion in the region from which
the sneeze proceeds (and this is why we look up at the sun when we want to sneeze)?
Or is it because when we are asleep the heat is driven inwards? This is why the lower
parts become warm in those who are asleep, and the large quantity of breath which
collects there is the cause of the emission of semen during sleep. It is only natural,
therefore, that we do not sneeze; for when the heat (which naturally sets in motion
the moisture in the head, the evaporation’ of which causes the sneeze) is withdrawn
from the head, it is only natural that the phenomenon which it causes does not take
place. Men fart and belch rather than sneeze when they are asleep rather than
awake, because, as the region about the stomach becomes hot during sleep, the
moisture there becomes vaporized and, as it does so, is carried into the nearest parts;
for it is thrust together there by the breath engendered during sleep. For a man who
is asleep is better able to hold than to expel the breath; therefore he collects the heat
within him. Now when a man holds his breath he forces it downwards; for a
downward course is unnatural to the breath, and that is why it is difficult to hold the
breath. The same thing is the cause of sleep also; for since waking is movement and
this movement occurs to a great extent in the organs of sensation while we are
awake, it is plain that we should go to sleep when our organs of sense are at rest.?
And since it is fire which creates movement in our parts, and this during sleep is
driven inwards and leaves the region of the head, where the seat of sensation is
situated, our organs of sense would then be most at rest, and this must be the cause
of sleep.

16 - Why do people shiver after sneezing and passing urine? Is it because by
both actions the veins are emptied of the warm air which was previously in them,
and, when they are empty, other air enters from without, colder than that which was
previously in the veins; and such air entering in causes shivering?

17 . Why does sneezing stop hiccuping? Is it because hiccuping (unlike
belching, which comes from the stomach when it receives food) comes from the
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lungs® and generally results from cooling as an effect of chill or pain or medicine
entering from above? For the region of the lungs, being naturally hot, when it is
cooled does not emit all the breath but forms as it were bubbles. This is why
hiccuping stops if the breath is held (for the region then becomes warm); and the
application of vinegar, which is heating, has the same effect. Heat then collecting
from the heat of the brain also (for the upper regions are connected by passages
with the lungs) and the lungs being warm, the holding of the breath which precedes
the sneeze, and the downward impetus from above, dissolve the hiccuping.

18 . Why is it that those who have crisp hair and whose hair curls are
usually rather snub-nosed? Is it because crispness resides in fatness, and fatness is
accompanied by hardness, and the blood being hard is hot, and heat does not
produce excrement, and boniness is formed from excrement, and the cartilage of the
nose is bony—therefore a scantiness of this part is a natural result? This theory is
supported by the fact that young children are always snub-nosed.

BOOK XXXIV

PROBLEMS CONCERNING THE MOUTH
AND THE PARTS THEREIN

1 . Whyisit that those who have widely-spaced teeth are not long-lived? Is it
because the long-lived have more teeth, for instance males have more than females,
men than women, and rams than ewes? Those men who have widely-spaced teeth
apparently resemble those who have fewer teeth.

2 . Why is it that, though the teeth are stronger than the flesh, yet they are
more sensitive to cold? Is it because they are closely connected with the pores, in
which the heat, because it is small, is quickly overcome by the cold and causes
pain?

3 . Why are the teeth more sensitive to cold than to heat, while the contrary
is true of the flesh? Is it because the flesh partakes of the mean and is well
tempered, but the teeth are cold and therefore more sensitive to cold?' Or is it
because the teeth consist of narrow pores in which the heat is scanty, so that they
are quickly affected by the opposite of heat? Now the flesh is warm, so that it is
unaffected by the cold, but is quickly sensitive to heat; for it is a case of ‘fire added
to fire’.
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4 . Why is it that the tongue is indicative of many things? For in acute
diseases it indicates fever by the presence of blisters upon it; also the tongues of
sheep are particoloured if the sheep are so. Is it because the tongue is capable of
taking up moisture and is situated near the lungs, which are the seat of fevers? Now
all things which are particoloured are so because their humours are particoloured,
and that part first takes on colour through which the humour first passes; and this is
what happens to the tongue. Now blisters collect on the tongue because it is spongy;
for a blister is as it were an eruption which has not been concocted within.

S . Why is it that the tongue becomes bitter and salty and acid but never
sweet? Is it because these qualities are corruptions and so the tongue cannot
perceive its own real nature?

6 - Why is it that the coloration of the tongue corresponds with that of the
skin? Is it because it is really an external part of the body, though it is enclosed in
the mouth, and is it because the skin on it is thin that even a slight variegation of
colour makes itself visible? Or is it because it is liquid that causes change of colour,
and the tongue is most affected by what is drunk?

7 . Why s it that one can emit both hot and cold breath from the mouth? For
one can puff out cold breath and huff out warm breath. That the breath is warm can
be demonstrated by placing the hand near the mouth. Or is the air which is set in
motion warm’ in both cases, but does he who puffs out breath not set the air in
motion all at once but blow through a partly closed mouth, so that, though he emits
but little breath, he sets up motion over a large area of the outer air, in which the
warmth from his mouth is not apparent owing to its scantiness? But one who huffs
emits it all at once, and therefore it is warm. For it is characteristic of puffing out
breath to® pack the air into a particularly small place; whereas huffing is emitting it
all at once.

8 . Whyisit that, if one exhales violently and with all the breath at once, it is
impossible to exhale again? So too with violent inhalation, which cannot be
repeated again immediately. Is it because exhalation is a local dilatation, and
inhalation a local contraction, both of which can be carried out within certain
limits? Clearly, therefore, the two processes must be carried out one after another,
but neither can be performed twice consecutively.

9 . Why s it that, though there is one passage through which meat and drink
pass and another through which we breathe, if we swallow too large a morsel we
choke? In this there is nothing strange; for not only do we choke if something
penetrates into this passage, but we choke still more if it be blocked. Now the
passages through which we take food and through which we breathe are parallel to
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one another; when, therefore, too large a morsel is swallowed, the respiration is also
blocked, so that there is no way out for the breath.

10 . Why is it that men are very long-lived who have a line right across the
palm? Is it because those animals which are badly articulated are short-lived and
weak? As an instance of weakness we may take young animals, and of shortness of
life the aquatic creatures. Clearly then those who are well articulated must be the
opposite, namely, those in whom even those parts are best articulated which are by
nature badly art