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8. Owing to this favour I need have no fear of want to the end
of my life, and being thus laid under obligation I began to write
thls work for you, because I saw that you have built and are now
building extensively, and that in future also you will take care
that our public and private buildings shall be worthy to go down
to posterity by the side of your other splendid achievements. I
have drawn up definite rules to enable you, by observing them,
to have personaI knowledge of the quality both of existing build-
ings and of those which are yet to be constructed. For in the fol-
lowing books I have disclosed all the principles of the art.

CHAPTER I

THE EDUCATION OF THB ARCHITECT

1. THE architect should be equipped with knowledge of many
branches of study and varied kinds of learning, for it ia by his
judgement that aU work done by the other arts is put to test.
This knowledge is the child of practice and theory. Practice is
the continuous and reg^ar exercise of employment where man-
ual work is done with any necessary material according to the
design of a drawing. Theory, on the other hand, U the ability
to demonstrate and explain the productions of dexterity on the
principles of proportion.

2. It follows, therefore, that architects who have aimed at
acquiring manual skUl without scholarship have never been able
to reach a positioo of authority to correspond to their pains,
while those who relied only upon theories and scholarship were
obviously hunting the shadow, not the substance. But those who
have a thorough knowledge of both, like men armed at all points,
have the sooner attained their object aud carried authority with
them.

3. In all matters, but particularly in architecture, there are
these two points: — the thing signified, and that which gives it
its significance. That which is signified is the subject of which we
may be speaking; and that which gives significance is a demon-
stration on scientific principles. It appears, then, that one who
professes himseU an architect should be well versed in both direc-
tions. He ought, therefore, to be both naturally gifted and
amenable to instruction. Neither natural ability without instruc-
tion nor instruction without natural ability can make the perfect
artist. Let him be educated, skilful with the pencU, instructed in
geometry, know much history, have foUowed the philosophers
with attention, understand music, have some knowledge of medi-
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cine, know the opinions of the jurists, and be acquainted with
astronomy and the theory of the heavens.

4. ThereasoDsforaIlthisareasfollows. Anarchitectoughtto
be an educated man so as to leave a more Iasting remembrance in
liis treatises. Secondly, he must have a know!edge of drawing so
that he can readily make sketches to show the appearance of the
work which he proposes. Geometry, also, is of much assistance
in architecture, and in particular it teachcs us the use of the rule
and compasses, by which especially we aequire readincss in mak-
ing plans for buiidings in their grounds, and rightIy apply the
square, the level, and the plummet. By means of optics, again,
the light in buildings can be drawn from fixed quarters of the sky.
It is true that it is by arithmetic that the total cost of buildings is
cak'ulated and measurements are computed, but difficult ques-
tions involving symmetry are solved by means of geometricat
theories und methods.

5. A wide knowledge of history is requisite because, among the
oniamentiil parts of an architect's design for a work, there are
many the underlying idea of whose employraent he should be
able to esplain to inquirers. For instance, suppose him to set up
the marble statues of women in long robes, called Caryatides, to
tnke lhe place of columns, with the mutules and coronas pIaced
dircctly above their heads, he will give the folIowing explanation
to hi.s questioners. Caryae, a state in Peloponnesus, sided with
the Persian enemies against Greece; later the Greeks, having
gloriously won their freedom by victory in the war, made com-
mon cause and declared war against the people of Caryae. They
took the t.own, killed the men, abandoned the State to desolation,
an<l carried off their wives into slavery, without permitting them,
however, to lay aside the long robes and other marks of their
rank as married women, so that they might be obliged not only to
march in the triumph but to appear forever after as a type of
slavery, burdened with the weight of their shame and so making
atonement for their State. Hence, the architects of the time de-
signed for public buildings statues of these women, placed so as to
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carry a load, in order that the sin and the punishment of the people
of Caryae might be known and handed down even to posterity.

6. Likewise the Lacedaemonians under the leadership of
Pausanias, son of Agesipolis, aiter conquericg the Persian

CARYATIDES
(From the edition of VftruvioB by Fra Giocondo, Venlca,

armies, infinite in number, with a small forec at the battle of
Plataea, celebrated a glorious triumph with the spoils and booty,
and with the money obtained from the sale thereof built the
PersianPorch, tobe amonumentto therenownand valourof the
people and a trophy of victory for posterity. And there they set
efSgies of the prisoners arrayed in barbarian costume and holding
up the roof, their pride punished by this deserved affront, that
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enemies might tremble for fear of the effects of their courage, and
that their own people, looking upon this ensample of their
valour and encouraged by the glory of it, might be ready to
defend their independenee. So from that time on, many have
put up statues of Persians supporting entabIatures and their
ornaments, and thus from that motive have greatly enriched the
diversity of their works. There are other stories of the same kind
which architects ought to know.

7. As for philosophy, it makes an architect high-minded and
not self-assuming, but rather renders him courteous, just, and
honest without avariciousness. This is very important, for no
work can be rightly done without honesty and incorruptibility.
Let him not be grasping nor have his mind preoccupied with the
idea of receiving perquisites, but let him with dignity keep up his
position by cherishing a good reputation. These are among the
precepts of philosophy. Furthermore philosophy treats of
physics (in Greek $va-toXayia) where a more careful knowledge
is required because the problems which come under this head are
numerous and of very different kinds; as, for example, in the case
of the conducting of water. For at points of intake and at curves,
and at places where it is raised to a level, currents of air naturally
fonn in one way or another; and nobody who has not Iearned
the fundamental principles of physics from philosophy will be able
to provide against the damage which they do. So the rt>ader of
Ctesibius or Archimedes and the otlier writers of treatises of the
same cIass wilI not be able to appreciate them unless he has been
trained in these subjects by the philosophers.

8. Music, also, the architect ought to understand so that he
may have knowledge of the canonical and mathematical theory,
and besides be able to tune ballistae, catapultae, and scorpiones
to the proper key. For to the right and left in the beams are the
holes in the frames through which the strings of twisted sinew are
stretched by means of windlasses and bars, and these strings
must not be clamped and made fast until they give the same cor-
rect note to the ear of the skilled workman. For the arms thrust
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through those stretched strings must, on being let go, strike their
blow together at the same moment; but if they are not in unison,
they will prevent the course of projectiles from being straight.

PERRIANS

ffrom the edition of Vitruvin9 l>y Fra Oiocondo, Venlce. 1511)

9. In theatres, likewise, there are the bronze vessels (in Greek
f/Xe'ia) which are placed in niches under the seats in accordance
with the musical intervals on mathematical prmciples. These
vessels are arranged with a view to musicaI concords or harmony,
and apportioned in the compass of the fourth, the fifth, and the
octave, and so on up to the double octave, in such a way that
when the voice of an actor falls in unison with any of them its
power is increased, and it reaches the ears of the audience with
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greater clearness and sweetness. Water organs, too, and the
other instruments which resemble them cannot be made by one
who is without the principles of music.

10. The architect shonld also have a knowledgc of thc study of
medicine on account of the questions of climates {in Greek
xXfaaTa}, air, the healthiness and unhealthiness of sites, and the
use of different waters. For without these considerationa, the
healthincss of a dwelling cannot be assured, And as for princi-
ples of law, he should know those which are necessary in the case
of bui!dings having party walls, with regard to water dripping
from the eaves, and also the laws about drains, windows, and
water supply. And other things of this sort should be known to
architccts, so that, before they begin upon buildings, they may be
careful not to leave disputed points for the householdcrs to settle
after the works are finished, and so that in drawmg up contracts
the interests of both employer and contractor may be wise!y
safe-guarded. For if a contract is skilfully drawn, each may ob-
tain a release from the other without disadvantage. From astron-
omy we find the east, west, south, and north, as well as the theory
of the heavens, the equinox, solstice, and courses of thc stars. If
one has no knowlcdge of thcsc matters, he will not be able to have
any comprehension of the theory of sundials.

11. Consequently, since this study is so vast in extent, embel-
lished and enriched as it is with many different kinds of learning,
I tliink that men have no right to profess themselves architccts
hastily, without having climbcd froni boyhood the steps of these
studies and thiis, nursed by the knowledge of many arts and
sciences, having reached the heights of the lioly ground of
architecture.

12. But perhaps to the inexperienced it will scem a marvel lhat
human nature can comprehend sucb a great number of studies
and keep them in the memory. Still, the observation that all
studies have a common bond of union and intercoursc with one
another, will lead to the belief that this can easily be realized.
For a liberal education forms, as it were, a single body made up of
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these membcrs. Those, therefore, who from tender years receive
instruction in the various forms of learning, recognize the same
stamp on all the arts, and an intercourse between all studies, and
so they more readily comprehend them all. This is what led one
of the ancient architects, Pytheos, the celebrated builder of the
temple of Minerva at Priene, to say in h!s Commentaries that an
arehitect ought to be able to accomplish much more in all the
arts and sciences than the men who, by their own particular kinds
of work and the practice of it, have brought each a single subject
to the highest perfection. But this is in point of fact not realized.

13. For an architect ought not to be and cannot be such a
philologian as was Aristarchus, although not illiterate; nor a
musician like Aristoxenus, though not absolutely ignorant of
music; nor a painter like Apelles, though not unskilful in draw-
ing; nor a sculptor such as was Myron or Polyclitus, though not
unacquainted with the plastic art; nor again a physician like
Hippocrates, though not ignorant of medicine; nor in the other
scienees need he excel in each, though he should not be unskiUul
in them. For, in the midst of all this great variety of subjects, an
individual cannot attain to perfection in each, because it is
scarcely in his power to take in and comprehend the general
theories of them.

14. Still, it is not architects alone that cannot in all matters
reach perfection, but even men who individually practise spe-
cialties in the arts do not alI attain to the highest point of merit.
Therefore, if among artists working each in a single field not all,
but only a few in an entire gencration acquire fame, and that with
difficulty, how can an architect, who has to be skilful in many
arts, accomplish not merely the feat — in itself a great marvel —
of being deficient in nonc of them, but also that of surpassing
all those artists wbo have devoted themselves with unremitting
industry to single fields?

15. It appears, then, that Pytheos made a mistake by not ob-
serving that the arts are each composed of two things, the actual
work and the theory of it. One of these, the doing of the work, is
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proper to men trained in the individual subject, while the other,
the theory, is common to alI scholars: for exampIe, to physicians
and musicians the rhythmical beat of the pulse and its metrical
moveracnt. But if there is a wound to be healed or a sick man to
be saved from danger, the musician will not call, for the business
will be appropriate to the physician. So in the case of a musical
instrument, not the physieian but the musician will be the man to
tune it so that the ears may find their due pleasure in its strains.

10. Astronomers likewise have a common ground for discus-
sion with musicians in the harmony of the stars and musical con-
cords in tetrads and triads of the fourth and the fifth, and with
geometricians in the subject of vision (in Greek hoyos fom#<fc);
and in all other sciences many points, perhaps all, are common so
far as the discussion of them is concerned. But the actual under-
taking of works which are brought to perfection by the hand and
its manipulation is the function of those who have been speciaUy
trained to deal with a single art. It appcars, therefore, that he
has done enough and to spare who in each subject possesses a
fairly good knowledge of those part.s, with their principles, which
are indispensab!e for architecture, so that if he is required to pass
judgement and to express approval in the case of those things or
arts, he may not be found waoting. As for men upon whom
nature has bestowed so much ingonuity, acuteness, and memory
that they are able to have a thorough knowledge of geometry,
astrononiy, music, and the other arts, they go beyond the func-
tions of architects and become pure mathematicians. Hence they
can readily take up positions against those arts because many are
the artistic weapons with which they are armed. Such men, how-
ever, are rarely found, but there have been such at times; for
example, Aristarchus of Samos, Philolaus and Archytas of
Tarentum, Apollonius of Perga, Eratosthenes of Cyrene, and
among Syracusans Archimedes and Scopinas, who through
mathematics and natural phiIosophy discovered, expounded, and
left to posterity many things in connexion with mcchanics and
with sundials.
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17. Since, therefore, the possession of such ta3ents due to
natural capacity is not vouchsafed at random to entire nations,
but only to a few great men; since, moreover, the function of the
architect requires a training in all the departnients of Iearning;
and finally, since rcason, on account of the wide extent of the sub-
ject, concedes that he may possess not the highest but not even
necessariIy a modcrate knowledge of the subjects of study, I
request, Caesar, both of you and of those who may read the said
books, that if anything is set forth with too little regard for gram-
matic:tl rulc, it may be pardoned. For it is not as a very great
philosopher, nor as an eloquent rhetorician, nor as a grammarian
trained in the highest principles of his art, that I have striven to
write this work, but as an architect who has had only a dip into
those studies. Still, as regards the efficacy of the art and the
thcories of it, I promise and expect that in these volumes I shalI
undoubtedly show myself of very considcrable iinportance not
only to builders but aIso to all scholars.

CHAPTER II

THE FTNDAMENTAL PRIXCIPLES OF AHCniTECTURE

1. ARcniTECTTfRE depends on Order (in Greek ra^?), Ar-
rangement (in Greek SidQem?), Eurythmy, Symmetry, Propriety,
and Economy (in Greek otKovopla)t

2. Order gives due measure to the members of a work con-
sidered separately, and symmetrical agreement to the proportions
of thc whole. It is an adjustment according to quantity (in
Greek Tro<ro'r77?). By this I mean the selection of modules from
the members of the work itself and, starting fromthese individuaf
parts of members, constructing the whole work to correspond.
Arrangement includes the putting of things in their proper
places and the elegance of efFect whieh is due to adjustments
appropriate to the character of the work. Its forms of expression
(in Greek tS*'flt) are these: groundplan, elevation, and perspec-
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tive. A groundplan is made by the proper successive use of com-
passes and rule, through which we get outlines for the plane sur-
faces of buildings. An elevation is a picture of the front of a
buikHng, set upright and properly drawn in the proportions of the
contempIated work. Perspective is the method of sketching a
front with the sides wtthdrawing into the background, the lines
all meeting in the centre of a circle. All three come of reflexion
and invention. Reflexion is careful and laborious thought, and
watchful attention directed to the agreeable effect of one's plan.
Invention, on the other hand, is the solving of intricate problema
and the discovery of new principles by means of brilliancy and
versatUity. These are the departments belonging under Arrange-
ment.

3. Eurythmy is beauty and fitness in the adjustments of the
members. This is found when the members of a work are of a
height suited to their breadth, of a breadth suited to their length,
and, in a word, when they all correspond symmetricalIy.

4. Symmetry is a proper agreement between the members of
the work itself, and relation between the different parts and the
whole general scherae, in accordanee with a certain part selected
as standard. Thus in the human body there is a kiud of sym-
metrical harmony between forearm, foot, palm, finger, and other
smaIl parts; and so it is with perfect buildinga. In the case of
temples, symraetry may be cakulated from the thickness of a
colunin, from a triglyph, or even from a module; in the ballista,
from the hole or from what the Greeks call the wepfr^ros; in a
ship, from the space between the tholepins ($idvqyf*&)'> and in
other things, from various members.

5. Propriety is that perfection of style whiph comes when a
work is authorltatively constructed on approved principles. It
arises from prescription (Greek 6eptmo-fiup)> from usage, or
from nature. From prescriptIon, in the case of hypaet.hral edi-
fices, open to the sky, in honour of Jupiter Lightning, the Heaven,
the Sun, or the Moon: for these are gods whose semblances and
manifestations we behold before our very eyes in the sky when it
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is cloudless and bright. The templea of Minerva, Mars, and Her-
cules, wiH be Doric, since the virile strength of these gods makes
daintiness entirely inappropriate to their houses. In tcmples to
Venus, Flora, Proserpine, Spring-Water, and the Nymphs, the
Corinthian order will be found to have peculiar significance, be-
cause these are delicate divinities and so its rather slender out-
h'nes, its flowers, leaves, and ornamental volutes will lendpropriety
where it is due. The construction of temples of the Ionic order to
Juno, Diana, Father Bacchus, and the other gods of that kind,
wiU be in keeping with the middle position which they hold; for
the building of such will be an appropriate combination of the
severity of the Doric and the delicacy of the Corinthian.

6. Propriety arises from usage when buildings having raagnif-
icent interiors are provided with elegant entrance^ourts to cor-
respond ; for there will be no propriety in the spectacle of an ele-
gant interior approachcd by a low, mean entrance. Or, if dentib
be carved in the cornice of the Doric entab!ature or trigIyphs rep-
resenteil iu the Ionic entablature over the cnshion-shaped capi-
tals of the columns, the effect will be spoilt by the transfer of
the peculiarities of the one order of building to the other, the
usage in each class having been fixed long ago.

7. Finally, propriety wUl be due to natural causes if, for ex-
ample, in the case of all sacred precincts we select very healthy
neighbourhoods with suitable springs of water in the places where
the fanes are to be built, particularly in the case of those to Aes-
culapius and to Health, gods by whose healing powers great num-
bers of the sick are apparently cured. For when then- diseased
bodies are transferred from an unhealthy to a healthy spot., and
treated with waters from health-giving springs, they will the
more speedily grow well. The result will be that the divinity will
stand in higher esteem and find his dignity increased, all owing
to the nature of his site. There wiU also be natural propriety in
using an eastern Hght for bedrooms and libraries, a western light
in winter for baths and winter apartments, and a northern light
for picture gaUeries and other places in which a steady light is



16 VITRUVnJS [BOOK I CHAP. Ff] THE SITE OF A CITY 17

needed; for that quarter of the sky grows neither Iight nor dark
with the course of the sun, but remains steady and unshifting all
day long.

8. Economy denotes the proper management of materiaU and
of site, as well as a thrifty balancing of cost and common sense ia
the construction of works. This will be observed if, in the first
place, the architect does not demand things which cannot be
found or raade ready without great expense. For example: it is
not everywhere that there is plenty of pitsand, rubble, fir, cleaj
fir, and marble, since they are produced in different places and to
assemble them is diffieult and costly. Where tbere is no pitsand,
we must use the kinds washed up by rivers or by the sea; the lack
of fir and clear flr may be evaded by using cypress, popIar, elm,
or pine; and other problems we must solve in similar ways.

9. A second stage in Economy is reached when we have to plan
the difEerent kinds of dwelUngs suitable for ordinary household-
ers, for great weaHh, or for the high position of the statesraan. A
house in town obviousIy calls for one forra of construction; that
into which stream the products of country estates requires an-
other; this wUI not be the same in the case of money-lenders and
still different for the opulent and luxurious; for the powers under
whose deliberations the commonwealth is guided dwellings are to
be provided according to their speeial needs: and, in a word, the
proper form of economy must be observed in building houses for
each and evcry class.

CHAPTER ffl

TDE DEPARTMENTS OP ARCHITECTURE

1. TnERE are three departments of architecture: the art of
building, the niaking of time-pieces, and the construction of ma-
chinery. Building is, in its turn, divided into two parts, of which
the first is the construction of fortified towns and of works for
general use in public places, and the second is the putting up of
structures for private individuals. There are tbree classes of pub-

lic buildings: the first for defensive, the second for religious, and
the third for utilitarian purposes. Under defence comes the plan-
ning of wal!s, towers, and gates, pennanent devices for resistance
against hostile attacks; under religion, the erection of fanes and
temples to the immortal gods; under utility, tbe provision of
raeeting places for public use, such as harbours, niarkt-ts, co!on-
nades, baths, theatres, promenades, and all other similar arrang&-
nients in public places.

2. AU these must be built with due reference to durability, con-
veniencc, and beauty. Durability wiil be assured when founda-
tions are carried down to the solid ground and materials wisely
and liberally selected; convenience, when the arrangement of the
apartments is faultless and presents no hindrance to use, and
when each class of building is assigned to its suitable and appro-
priate exposure;and beauty, when the appearance of the work is
pIeasing and iu good taste, and when its members are in due pro-
portion according to correct principles of symmetry.

CHAPTER IV

THE SITE OF A CITY

1. FoB fortified towns the folIowing generaI principles are to
be observed. First comes the choice of a very healthy site. Such
a site wilI be high, neither misty nor frosty, and in a climate nei-
ther hot nor cold, but temperate; further, without marshes in the
neighbourhood. For when the morning breezes blow toward the
town at sunrise, if they bring with thera mists from marshes and,
mingled with the mist, the poisonous breath of the creatures of
the marshes to be wafted into the bodies of the inhabitants, they
wilI make lhe site unhealthy. Again, if the town is on the coast
with a southern or western exposure, it will not be healthy, be-
cause in summer the southern sky grows hot at sunrise and is
fiery at noon, while a western exposure grows warm after sunrise,
is hot at noon, aud at evening all aglow.
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2. These variations in heat and the subsequcnt cooling off are

harmful to the people living on such sites. The same conclusion
may be rcached in the case of inanimate things. For instance, no-
body draws the light for covered wiue rooms from the south or
west, but rather frora the north, since that quarter is never sub-
ject to change but is always constant and unshifting. So it is with
granaries: grain exposed to the sun's course soou loses its good
quality, and provisions and fruit, unless stored in a place unex-
posed to the sun's course, do not keep long.

3. For heat is a universal solvent, melting out of things their
power of resistance, and sucking away and removing their natural
strength with its 6ery exhalations so that they grow soft, and
hence weak, under its glow. We see this in the case of iron which,
however hard it may naturally be, yet when heated thoroughly in
a furnaee fire can be easily worked into any kind of shape, and
still, if cooled while it is soft and white hot, it hardens again with
a mere dip into cold water and takes on its former quality.

4>. We may also recognize the truth of this from the fact that in
summer the heat makes everybody weak, not only in unhealthy
but even in hcalthy plaoea, and that in winter even the most un-
healthy districts are much healthier because they are given a so-
lidity by the cooling off. Similarly, persons removed from cold
countries to hot cannot endure it but waste away; whereas those
who pass from hot places to the cold regions of the north, not only
do not sufft>r in health from the change of residence but even gam

byit.
5. It appears, then, that m founding towns we must beware of

districts from which hot winds can spread abroad ovcr the inhab-
itants. For while all bodies are composed of the four elements
(in Greek o-Tot^6ia), that is, of heat, moisture, the earthy, and
air, yet there are mixturea according to natural temperament
which make up the natures of aLl the different animals of the

world, each after its kind.
6. Therefore, if one of these elements, heat, becomes predom-

inant iu any body whatsoever, it destroys and dissolves aU the
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others with its violence. This defect may be due to violent heat
from certain quarters of the sky, pouring into the open pores in
too great proportton to admit of a mixture suited to the natural
temperament of the body in question. Again, if too much mois-
ture enters the channels of a body, and thus introduces dispropor-
tion, the other elements, adulterated by the liquid, are impaired,
and the virtues of the mixture dissoIved. This defect, in turn,
may arise from the cooling properties of moist winds and breezes
blowing upon the body. In the same way, increase or dimintition
of the proportion of air or of the earthy which is natural to
thebodymayenfeeble the other elements; the predominance
of the earthy being due to ovennuch food, that of air to a heavy
atmosphere.

7. If onc wishes a more accurate understanding of all this, he
need only consider and observe the naturcs of birds, fishes, and
land animals, and he will thus come to reflcct upon distinctions of
temperament. One form of mixture is proper to birds, another to
fishes, and a far different form to land animals. Wingcd creatures
have less of the earthy, less moisture, heat in moderation, air in
large amount. Being made up, therefore, of the lighter elements,
they can more readily soar away into the air. Fish, with their
aquatic nature, being moderately supplied with heat and made up
in great part of air and the earthy, with as little of moisture as
possible, can more easily exist in moisture for the very reason
that they have less of it than of the other elements iu their bodies;
and so, when they are drawn to land, they leave life and water at
the same moment. Similarly, the land animals, being moderately
supplied with the elements of air and heat, and having less of the
earthy and a great deal of moisture, cannot Iong continue alive in
the water, because their portion of moisture is already abundant.

8. Therefore, if all this is as we have expIained, our reason
showing us that the bodies of animals are made up of the ele-
ments, and thcse bodies, as we believe, giving way and breaking
up as a result of excess or deficiency in this or that element, we
cannot but believe that we must take great care to select a very
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temperate climate for the site of our city, since heaIthfulness is,
as we have said, the first requisite.

9. I cannot too strongly insist upon the need of a return to the
method of old times. Our ancestors, when about to build a town
or an army post, sacrificed some of the eattle that were wont to
feed on the site proposed and examined their Hvers. If thc livers
of the first victims were dark^oloured or abnormal,they sacri-
ficed others, to see whether the fauIt was due to disease or their
food. They never bcgan to build defensive works in a place until
after they had made many such trials and satisfied themselvea
that good water and food had made the Hver sound and firm. I!
they continued to find it abnormal, they argued from this that the
food and water supply found in such a place would bc just as un-
healthy for man, and so they moved away and changed to an-
other neighbourhood, heaIthfulness being their chief object.

10. That pasturage and food may indicate the heaItMul quaU-
ties of a site is a fact which can be observed and investigated in
the case of ccrtain pastures in Crete, on each side of the rivet
Pothereus, which separates the two Cretan states of Gnosus and
Gortyna. There are cattle at pasture on the right and left banks
of that river, but while the cattle that feed ncar Gnosus have the
usual spleen, those on the other side near Gortyna have no per-
ceptibfe spleen. On investigating the subject, physicians discov-
ered on this side a kind of herb which the cattle chew and thus
make their spleen small. The herb is therefore gathered and used
as a medicine for the cure of splenetic people. The Cretans call it
affTrX^woy. Frora food and water, then, we may learn whether
sites are naturally unhealthy or heaIthy.

ll. IE the walled town is built among the marshes themselves,
provided they are by the sea, with a northern or north-eastern
exposure, and are above the level of the seashote, the site will be
reasonable enough. For ditches can be dug to let out the water to
the shore, and also in times of storms the sea swells and come3
backing up into the marshes, where ita bitter blend prevents the
reproductions of the usual marsh creatures, while any that swim
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down from the higher levels to the shore are kiIled at once by the
saItness to which they are unused. An instance of this may be
found in the Gallic marshes surrounding AJtino, Ravenna, Aqui-
leia, and other towns m places of the kind, close by marshes. They
are marvellously healthy, for the reasons which I have given.

12. But marshes that are stagnant and have no outlets either
by rivers or ditches, like the Pomptine marshes, merely putrefy
as theystand,emitting heavy,unhealthy vapours. A case of a
town built in such a spot was Old SaIpia hi Apulia, founded by
Diomede on his way back from Troy, or, according to some writ-
ers, by Elpias of Rhodes. Year after year there was sickness, un-
tJl finally the suffering inhabitants came with a public petition to
Marcus Hostilius and got him to agree to seek and find them a
proper place to which to remove their city. Without delay he
made the most skilful investigations, and at once purchased an
estate near the sea in a healtby place, and asked the Senate and
Roman people for permission to remove the town. He constructed
the walls and laid out the house lots, granting one to each citizen
for a mere tri0e. Tbis done, he cut an opening from a lake into
the sea, and thus made of the Iake a harbour for the town. The re-
sult is that now the people of Salpia live on a healthy site and at a
distance of only four miles from the old town.

CHAPTER V

THE CITY WALL3

1. AFTER insuring on these principIes the heaIthfulness of the
future city, and selecting a neighbourhood that can supply plenty
of food stuffs to maintain the community, with good roads or else
convenient rivers or seaports affording easy means of transport
to the city, the next thing to do is to lay the foundations for the
towers and walIs. Dig down to solid bottom, if it can be found,
and lay them therein, going as deep as the magnitude of the pro-
posed work seems to require. They should be much thicker than


