
VITRUVIUS BOOK 3 

TEMPLES 

PREFACE: JUDGMENT 

OF ARTISTIC SKILL 

1. Apollo of Delphi proclaimed in an oracle of the 
Pythian priestess that Socrates was the wisest man of 
all. Socrates, in turn, is recorded as having said, sensibly 
and knowledgeably, that human hearts should have 
been transparent and open, so that their feelings are not 
hidden, but rather open for inspection. Indeed, if only 
Nature had followed his advice, and had made them 
c1ear and open to view! In that case, not only would the 
praiseworthy qualities and the shortcomings of human 
souls be observable at c10se range, but, in addition , 
knowledge of the various disciplines, set out before our 
own eyes, would no longer be put to the test by uncer
tain judgments¡ instead, the truly learned and truly wise 
would acquire a preeminent, unshakable authority. 

Yet because things have not been set up this way, but 
rather according to the will of Nature, it is not possible 
for men to judge the state of the knowledge of the arts 
that Iies hidden within, because talent is concealed in 
darkness in men's breasts. Although artists themselves 
might profess their good judgment, if they are not 
wealthy, or well known because their shop is of long 
standing, and are unequipped with influence in the 
Forum and skill in public speaking, they cannot muster 
such authority with regard to their skill that what they 
profess to know will be believed. 

2. We can observe this aboye all in the case of the 
ancient sculptors and painters, because those among 
them who had conspicuous position and the benefit of 
patronage are the ones who have been eternally com 
memorated to posterity, those Iike Myron, Polycleitus, 
Phidias, Lysippus, and the rest who achieved fame 
through their art. * As they executed their works for 
great cities, or kings, or prominent citizens, so, too, 
they acquired their great reputations. But those who 
were no less dedicated, talented, or skilled than the 
famous artists, and executed their commissions no less 
outstandingly, but for citizens of humble rank, those 

artists have gained no fame whatsoever, because they 
were abandoned - not by dedication, nor by ski11 in 
their art - but by good fortune , men such as Hegias of 
Athens, Chion of Corinth, Boedas of Byzantium, and 
many others besides. * And the same is no less true for 
painters like Aristomenes of Thasos, Polycles and Andro
cydes of Cyzicus, Andron of Ephesus, Theo of Magne
sia, and the others, whose dedication, training, and ski11 
never failed them, but for whom personal poverty, or 
the shifts of fortune, or the victory of a rival in compet
ing for bids blocked their advancement. 3. Not that it 
should be surprising when achievement in the arts is 
obscured by a lack of public awareness¡ sti11, it is partic
ularly outrageous when, as so often happens, baseless 
approval is enticed away from truthful appraisal by the 
influence of social connections. 

Therefore, if, as Socrates would have had it, our per
ceptions and opinions, and our knowledge of the vari
ous disciplines, were plain to see and thoroughly com
prehensible, then influence and the currying of favor 
would be worth nothing. Instead, a11 commissions 
would be assigned automatica11y to the artists who 
obtained the greatest knowledge in a field by true, reli
able work. But because these things are not as c1ear and 
as self-evident as we think they ought to be, and 1 
observe that the ignorant outdo the learned in influ
ence, 1 have decided not to contend with them in mak
ing the rounds canvassing favor, but rather, by publish
ing these remarks, to display the exce11ence of our 
profession. 

4. And so, Imperator, in my first volume I showed you 
the art, what particular qualities it has , and in what disci 
plines the architect should be trained. I al50 added the 
reasons why one should acquire such ski11s. Then 1 c1assi
fied the main branches of architecture and defined their 
contents. Then, as a necessary first step, I explained, on 
theoretical principIes, about wa11s and how healthful sites 
are chosen, I named the winds and showed, with illustra
tions, the regions from which each of them blows, I gave 
instructions about how to place avenues and side streets 
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wi thin the walls, and thus concluded the first volume. In 
the second I continued in the same vein, speaking of 
building materials: what uses they have in projects, and 
their respective properties according to Nature. Now in 
the third volume I will speak about the sacred dwellings 
of the immortal gods and shall explain how they should 
be designed. 

CHAPTER 1: FIRST PRINCIPLES OF 

SYMMETRY 

1. The composition of a temple is based on symmetry, 
whose principies architects should take the greatest care 
to master. Symmetry derives from proportion, which is 
called analogia in Greek. Proportion is the mutual calibra
tion of each element of the work and of the whole, from 
which the proportional system is achieved. No temple 
can have any compositional system without symme
try and proportion, unless, as it were, it has an exact sys
tem of correspondence to the likeness of a well-formed 
human being (Figure 37). 

2. For Nature composed the human body in such a 
way that the face, from the chin to the top of the fore 
head and the lowermost roots of the hairline should be 
one-tenth [of the total height of the body 1 the palm of 
the hand from the wrist to the tip of the middle finger 
should measure likewise¡ the head from the chin to the 
crown, one-eighth¡ from the top of the chest to the 
hairline including the base of the neck, one-sixth¡ from 
the center of the chest to the crown of the head, one
fourth. Of the height of the face itself, one-third goes 
from the base of the chin to the lowermost part of the 
nostrils, another third from the base of the nostrils to a 
point between the eyebrows, and from that point to the 
hairline, the forehead al so measures one-third. The foot 
should be one-sixth the height, the cubit, one-fourth, 
the chest al so one-fourth. The other limbs, as well, have 
their own commensurate proportions, which the famous 
ancient painters and sculptors employed to attain great 
and unending praise (Figure 37).* 

3. Similarly, indeed, the elements of holy temples 
should have dimensions for each individual part that 
agree with the full magnitude of the work. So, too, for 
example, the center and midpoint of the human body 
is, naturally, the navel* (Figure 38). For if a person is 
imagined Iying back with outstretched arms and feet 
within a circle whose center is at the navel , the fingers 
and toes will trace the circumference of this circle as 

they move about. But to whatever extent a circular 
scheme may be present in the body, a square design 
may also be discerned there. For if we measure from the 
soles of the feet to the crown of the head, and this mea
surement is compared with that of the outstretched 
hands, one discovers that this breadth equals the height, 
just as in areas which have been squared off by use of 
the set square . 

4. And so, if Nature has composed the human body 
so that in its proportions the separate individual ele
ments answer to the total form , then the ancients seem 
to have had reason to decide that bringing their cre
ations to full completion likewise required a correspon
dence between the measure of individual elements and 
the appearance of the work as a whole. Therefore, when 
they were handing down proportional sequen ces for 
every type of work, they did so especially for the sacred 
dwellings of the gods , as the successes and failures of 
those works tend to remain forever. 

PERFECT NUMBERS* 

5. In the same way, they gathered the principIes of 
measure, which seem to be necessary in any sort of pro
ject, from the components of the human body: the digit, 
palm, and cubit, for example, and grouped these units of 
measure into the perfect number which the Greeks call 
teleion. The ancients decided that the number called ten 
was perfect, because it was discovered from the number 
of digits on both hands. And if the number of digits on 
both hands is perfect by nature, it pleased Plato to state 
that the number was also perfect for this reason, that the 
decad (10) is achieved by adding together those [four] 
individual elements which the Greeks call monades. As 
soon as they reach eleven or twelve, because they will 
have passed beyond ten [and beyond the four of the 
tetrad] they cannot be perfect until they reach the next 
decad. In a manner of speaking, the flrst four integers are 
the component parts of the perfect number. 

6. However, mathematicians who take the opposing 
side in this argument have said that the number which 
is called six is perfect, because that number has six com
ponents, all of which agree in their ratios with the num
ber six. One-sixth of six (sextans = nl6) equals one. One
third of six (triens = nl3 ) equals two. Half of six (semissis = 
nl2) equals three. Two-thirds of six (bessis = 2n13) equal 
four. Five-sixths of six (pentemoiros = 5n16) equal flve, 
and the complete number, the perfect number, is six. 
Now, if one increases the numbers in the direction of 
double six, by adding another unit, that is another sixth 
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of six (n + n/6), one obtains seven, caIled ephekton, when 
eight is reached, by the addition of another third of six to 
six (n + nl3 ), the sesquitertium (4:3 ) is obtained, which is 
caIled epitritos; adding one-haH of six to six (n + n/2), 
which makes nine units, yields sesquialterum (3:2), which 
is caIled hemiolios. Adding two more units to make the 
decad (n + 2n13) yields bes alterum, which they caIl ePidi

moiros; in the number eleven, because five units have been 
added (n + 5n/6) , a fifth is made which is caIled epipemptos, 
but twelve, which is made by two whole numbers (Le. , 
2 x 6; also 6 + 6) is caIled "the double," diplasios. 

7. They al so hold that number perfect because, just 
as the foot occupies the sixth part of human height, so, 
too, the number that brings the dimension of the feet to 
completion, when multiplied by six, delimits the height 
of the body. Furthermore, the ancients observed that 
the cubit is composed of six palms and twenty-four dig
its. On the basis of these observations, it seems that the 
Greek cities have made it a rule that just as a cubit con
sists of six palms, so in the drachma, which they would 
use as a coin, there should be six equal stamped bronze 
coins, Iike our pounds, which they caIled obols, and to 
have decided on quarter-obols, which sorne cities caIl 
dicalcha and several caIl tricalcha, with twenty-four in the 
drachma, in due ratio to the fingers as these correspond 
to the palm. 8. It was our ancestors who first fixed on 
the ancient number and invented the denarius of ten 
pounds, and this is why the name of our coinage to this 
day is denarius . * And the quarter-denarius, which is com
posed of two and one-half pounds, they caIled a sester
tius. Later, when they had observed that both numbers, 
six and ten , were perfect, they combined them to obtain 
the most perfect number of aIl (Le. , sixteen). The source 
of this discovery was the foot. For if two palms are sub
tracted from a cubit, a foot measuring four palms is left, 
and the palm, of course, is formed of four digits. Thus it 
carne about that the foot measures sixteen digits , and 
the bronze denarius, Iikewise, is composed of sixteen 
pounds. 

9. Therefore, if it is agreed that from the limbs of the 
human body number was discovered, and also the fact 
that a correspondence of dimension exists among indi
vidual elements and the appearance of the entire body 
in each of its parts , then it is left for us to recognize that 
the ancients, who also established the houses of the 
immortal gods, ordered the elements of those works so 
that, in both their shape and their symmetries, fitting 
dimensions of separate elements and of the work as a 
whole might be created. 

CHAPTER 2: TEMPLE TYPES 

(FIGURE 39) 

1. With temples , the first principIes are those that 
determine the appearance of the plans. First there is the 
temple in antis, which is caIled naos en parastasin in 
Greek; then there are prostyle, amphiprostyle, perip
teral, pseudodipteral, dipteral, and hypaethral tem
ples* Their forms are developed according to the fol
lowing principIes. 

2. A temple is caIled in antis when its facade 
includes the ends of the waIls which enclose its ceIla, 
and in between these two waIl ends (antae ) are two 
columns, on top of which a gable should be set in place 
according to the symmetries that shaIl be laid out in 
the present book. An example of this type of temple 
may be found at the sanctuary of the Three Fortunae; 
of the three temples , it is the one closest to the Porta 
CoIlina. 

3. Prostyle temples have aIl the features of a temple 
in antis , but they al so have two comer columns in front 
of the antae, and over them epistyles Iike those of the 
temple in antis , and two single columns on the sides to 
the right and left. An example is the temple of ]upiter 
and Faunus on the T1ber Island. 

4. The amphiprostyle temple has aIl the features of 
the prostyle temple, but in addition it has the same sort 
of columns and gable in the back. 

5. The peripteral temple wiIl have six columns in the 
front and six in the rear, and, with the comer columns, 
eleven down each side. These columns should be placed 
so that there is a space, equal to the width of an inter
columniation, extending aIl around the waIls to the outer 
edge of the rank of columns, so that there wiIl be a 
walkway around the ceIla of the temple just as there is in 
the temple of ]upiter Stator in the Porticus MeteIli , by 
Hermodorus, and in the temple of Honos and Battle
courage, made by Mucius next to the Mariana, which 
has no rear porch.* 

6. A pseudodipteros, in turn , is so designed that 
there are eight columns each in front and rear, while on 
each side, counting the corner columns, there are fif
teen. The walls of the ceIla should be opposite the four 
central columns of the front and rearo Thus the space 
between the celia walls and the outer edges of the rows 
of columns will be equal to two intercolumniations plus 
the thickness of a single column. There is no example 
of such a temple in Rome, but the temple of Diana in 
Magnesia, by H ermogenes,* and the temple of ApoIlo 
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at Alabanda executed by Menesthenes are of this type 
(Figure 40).* 

7. The dipteros has eight columns front and back, 
but around the building it has two rows of columns, like 

the Doric temple of Quirinus, and the Ionic temple of 
Diana at Ephesus, set up by Chersiphron. 

8. The hypaethral temple has ten columns across 

front and rearo All its other features are like those of the 

dipteros, but on the interior there are two rows of 

columns on the upper level, standing free from the walls 

all the way around to form a walkway as in the porti
coes of peristyle courtyards. The central part, open to 

the heavens, is roofless. Folding doorways give access 
on either side of both the front and the back porch of 

these temples. There is no example of this type in Rome 

either, but in Athens there is an octastyle example in 
the temple of the Olympian [Jupiter]. 

CHAPTER 3: THE SPECIES OF TEMPLES 

1. The species of temples are five , for which these are 

the terms: pycnostyle, that is, with close-set columns, 
systyle, with a slightly more ample intercolumnar space, 

diastyle, even more widely spaced, araeostyle, when the 
columns stand further apart than is desirable, and 
eustyle, when their placement is right (Figure 41). * 

2. Thus pycnostyle is when one and one-half the 

thickness of a column can be put into the intercolumni

ation, as occurs in the temple of Deified ]ulius and the 

temple of Venus in the Forum of Caesar, and any others 
that are similarly designed. 

Systyle, likewise, is a temple in which the thickness 
of two columns can be placed in the intercolumniation, 
while the plinths of the bases are equal in measure to 

the space between two plinths, as occurs in the temple 

of Equestrian Virtue (Fortune) by the stone theater and 
in any other temple that is composed according to this 
principIe. 

Each of these types is defective in its function. When 

matrons climb the steps of the pycnostyle temple to 

make their prayers, they cannot walk arm in arm through 
the intercolumniations¡ they must go in single file. Fur

thermore, the view of the doorways is blocked by the 

close placement of the columns, and the cult statues 

themselves are half hidden¡ also, because of the restricted 
space, movement round the temple portico is hindered. 

4. The diastyle temple is composed so that we may 

put the breadth of three columns in the intercolumnar 

space, just as occurs in the temple of Apollo and Diana. 

This design has the following difficulty: because of the 
wide intercolumnar space the epistyle has a tendency to 

break. 
5. It is not possible to make an araeostyle temple 

with epistyles in stone or marble¡ instead, aboye the 

columns wooden beams must be placed all round. The 

appearance of these temples is splayed, top heavy, low, 
and sprawling, while their roofs are decorated with ter

racotta ornaments or gilded bronze in Etruscan style, as 

in the temple of Ceres near the Circus Maximus, the 
temple of Hercules built by Pompey, and also the Capi

toline Temple. 
6. Now it is time to describe the system of the 

eustyle temple, which is the most laudable and has 

principIes developed with an eye to usefulness, attrac

tiveness, and soundness. In the intercolumniations a 

space should be left which is equal to two-and-one
quarter times the thickness of a column, with the mid

dIe intercolumniation, both in front and back, equal to 
three times the thickness of a single column. Thus the 

building's design will have an attractive appearance its 
unimpeded entrance, utility, and the walkway around 

the cella, authority. 
7. This is how the system for such a building is devel

oped: the front of the site to be occupied by the temple, 

if it is to be tetrastyle, should be divided into eleven and 
one-half parts, not counting the steps and the projection 

of the bases¡ if there are to be six columns across, divide 

into eighteen parts. If it is to be octastyle, divide it into 

twenty-four and one-half. Whether the temple is to be 
tetrastyle, or hexastyle, or octastyle, one of these units 

should be adopted, and it will be the module. This mod
ule is equal to the thickness of a column. The individual 

intercolumniations, except for the central one, measure 
two and one-quarter modules . The central intercolumni

ation, both front and rear, is three modules in breadth. 

The height of the individual columns is nine and one-half 

modules. From this calculation the intercolumniations 
and the heights of the columns will have the proper pro

portion. 8. There are no examples of such proportions in 

Rome, but in Asia, in Teos, they occur in the hexastyle 

temple of Father Liber. 
Hermogenes established these symmetries¡ he was 

also the first to invent the eight-columned or pseudo

dipteral temple. From the proportional system [symme
try] of the dipteral temple he removed the inner row of 
thirty-four columns, and in that way he saved expense 
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and labor. With great effeet, he made room for a walk

way around the celia, and did so without detraeting in 
the slightest from the building's outward appearanee¡ 

indeed, he preserved the dignity of the work as a whole 
with regard to its alIoeation of parts, and did so without 

our feeling the loss of what would have been superfluous. 
9. Thus principIes for the portieo and the plaeement 

of the eolumns around the temple have been invented 

sueh that their severity lends authority to the building, 
and furthermore if the force of a downpour should sur

prise a large group of people and eompe! them to shelter 
under the portieo, the added spaee will give them ample 

room to eireulate in the temple and around the celia. 
These observations will explain the design of pseudo

dipteral temples. Thus one can see that Hermogenes 

had aehieved great effeets in his works, with aeute and 

abundant skilI , and that he has left behind him springs of 
knowledge from whieh subsequent generations may 

drink deeply of the principies of our profession. 
10. The eolumns in an araeostyle temple should be 

made in sueh a way that their diameter is equal to one
eighth their height. In the diastyle temple the height of 

the eolumn should be divided into eight and one-half 
parts , with the diameter of the eolumn equal to one 

part. In the systyle temple the height should be divided 
by nine and one-half and one of these parts should be 

equal in measure to the diameter of the eolumn. Like

wise , in the pyenostyle , the height of the eolumns 
should be divided into ten parts with the diameter of 

the eolumn equal to one of these parts. The height of 

the eolumn of the eustyle temple, as with the systyle , 
should be divided into nine-and-one-haIf parts , and one 

of these units should be equal to the diameter of the 

bottom of the shaft. Thus the-ratios of the intereolum 
niations wilI obtain for every part [of the temple]. 

11. The larger the spaee between the eolumns, the 

greater the diameters of the shafts must be (Figure 42). 

For if an araeostyle temple had eolumns whose diame
ters were equal to one-ninth or one-tenth the height of 

the eolumn, the building would seem flimsy and ineon
sequential, beeause alI along the intereolumnal spaees 

the air itself seems to diminish the apparent thiekness of 

the shafts. In pyenostyle temples, by eontrast, if the 

diameters of the eolumns were one-eighth of their 
height, what with the closeness and narrowness of the 

intereolumniations, the appearanee of the building would 
be swollen and unattraetive. 

Thus the proportional system for eaeh type of work 
should be fully observed. The comer eolumns, more

over, must be made thieker than the others by one-

fiftieth of their diameter, beeause they are cut into by 

air on all sides and therefore seem more slender to the 

viewer. Thus where the eye deeeives us, reasoning must 

eompensate. 
12. The neek eontraetion of the uppermost surfaee of 

the eolumns, it seems, must be made so that if the eol
umn measures up to fifteen feet, the diameter at the bot

tom should be divided into six parts and the diameter at 

the top should measure five of these parts (Figure 43). 

Again, if a eolumn ranges from fifteen to twenty feet, the 

bottom of the shaft should be divided into six-and-one
half parts and the uppermost diameter of the eolumn 

should measure five-and-one-half of these units. And 

again, for eolumns that measure between twenty and 
thirty feet, the bottom of the shaft should be divided 

into seven parts and the uppermost diameter should be 

eontraeted to measure six of these parts. A eolumn that 

is between thirty and forty feet high should be divided 
at its base into seven-and-one-half parts, and the upper

most diameter should be eontraeted to six-and-one-half 

of these parts. Those eolumns that are between forty 
and fifty feet high should likewise be divided into eight 
parts, and the top of the shaft just below the capital 

should be eontraeted into seven of these parts. And if 

eolumns are higher than this , their eontraetion should 
be established to seale aeeording to the same principie. 

13. These adjustments to the diameter are added 
beeause of the extent of the distanee for the aseending 

glanee of our eyes. 1 For our vision always pursues beauty, 

and if we do not humor its pleasure by the proportion

ing of sueh additions to the modules in order to eom

pensate for what the eye has missed, then a building pre
sents the viewer with an ungainly, graeeless appearanee. 
At the end of the present book l shall record the illustra

tion and method for the addition made to the middles of 
eolumns, whieh is ealled entasis (bowing) by the Creeks, 

and how to exeeute this refinement in a subtle and pleas
ing way (Figure 44)* 

CHAPTER 4: TEMPLE CONSTRUCTION 

1. The foundations of these works should be sunk 

down to solid ground and in solid ground, if it can be 
found, as mueh as seems reasonable for the size of the 

Taking species, with Lucretius, as "gaze" or "glance," and read
ing a problematic passage, with Rose, as scal1dente oculi specie. 
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work, and the whole site should be built up with rubble 
work as solidly as possible.* Above ground level , walls 
should be constructed underneath the columns, half 
again as thick as the columns are to be, so that the lower 
parts of the building will be more stable than the upper 
parts. For this reason these walls are al so called "ground
walkers," stereobates, because they bear the weight of 
the building. The bases of the columns should not pro
ject beyond the solid part of the substructure. Above 
this level, the thickness of the wall should be kept con
stant, and the spaces in between should either be vaulted 
over or rammed with fill in order to stabilize them. 

2. But if it is not possible to find solid ground, and 
instead the site is on fill all the way to bedrock, or 
swampy, then the are a should be dug out as much as 
possible, cleared, and reinforced with pilings of elder, 
olive, or oak that have been hardened by fire , and the 
palisade of pilings should be driven into place by 
machinery to be as densely packed as possible. The 
spaces between the pilings should be filled with char
coal, and thereafter the foundations should be filled 
with the most solid rubble work possible. 

Once the foundations have been built up to the 
level, the stylobates should be placed. 3. The columns 
should be set on the stylobate according to the descrip
tions given earlier: if pycnostyle, then according to pyc
nostyle proportions, if diastyle , systyle, or eustyle, then 
they should be designed and placed just as we have 
already established and recorded. In araeostyle temples 
there is as much liberty as one likes in establishing the 
proportions. But the columns in a peripteral temple 
should be placed so that however many intercolumnia
tions there are across the front, there should be exactly 
twice this number of intercolumniations along the sides. 
And thus the length of the temple will be twice its 
breadth. (Those who made double numbers of columns 
seem to have been in error, because there seems to be 
one more intercolumniation then there ought to be, 
that is, one ends up with one too many intercolumnia
tions along the sides.) 

4. The steps in the front should be constructed so 
that they are always an odd number (Figure 45)* In this 
way, if one begins to mount the temple steps with the 
right foot, it is again the right foot that will step into 
the temple proper. I think that the height of the steps 
should be made so that they are no greater than five 
sixths of a foot and no les s than three-fourths; in this 
way, the ascent will not be difficult. The treads of the 
steps should be no less than one-and-one-half feet wide 
and no more than two feet. If there are to be steps all 

around the temple, they should be made in exactly the 
same way. 

But if there will be a podium on three sides of the tem
ple it should be constructed so that the plinth, base mold
ing, dado, cornice, and lysis fit the stylobate beneath the 
column bases.* The stylobate should be leve!ed so that in 
the middle it has an increment provided by the seamilli 
impares (Figure 46)* For if it is constructed exactly on the 

leve!, it will appear somewhat hollowed to the eye. At the 
end of the present book, the way in which the scamilli 
can be made to achieve this effect will be set out, both by 
means of a figure and by a demonstration of how to 
design them. 

CHAPTER 5: IONIC COLUMN BASES, 

CAPITALS, ANO ENTABLATURES 

1. Once all these operations have been carried out, 
the bases can be placed in their proper locations, and 
this is how they should be finished to fit the symmetry: 
the height including the plinth should equal half the 
diameter of the column, and that projection which the 
Greeks call ekphorá should protrude enough so that the 
base will be as long and as wide as one and one-half 
times the diameter of a column (Figure 47). 

2. lf the base is going to be in the Attic style, then it 
should be divided off so that the upper part will measure 
one-third the diameter of a column, and the rest will be 
taken up by the plinth. Discounting the plinth, the rest 
of the base should be divided into four parts, of which 
the upper torus should measure one part, and the remain
ing three parts should be divided equally between the 
lower torus and the scotia with its fillets , which the 
Greeks call troehilos. * 3. lf on the other hand, the bases 
are to be made in the Ionic style then their symmetries 
should be set up so that the width of the base on every 
side will measure one and three-eighths the diameter of 
the column. Its height should be calculated as if it were 
an Attic base, just like that of the plinth 2 The rest of the 
base, not including the plinth, which should equal one
third the diameter of a column, should be divided into 
seven parts . Then the three uppermost parts ought to be 
reserved for the upper torus. The remaining four parts 
should be divided equally so that one part with its astra 
gal and fillet becomes the upper trochilus, and the 

2 Reading MSS ita ut rather than Giocondo's ita et. 
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remaining part should be left to the lower trochilus, but 
the lower part will seem larger inasmuch as it will project 
as far as the very margin of the plinth. The astragals 
should be made so that they are the eighth part of the 
trochilus. The projection (ekphorá) of the base should 
measure three-sixteenths of the thickness of the column. 

4. Once the bases have been completed and set in 
place, the middle columns of the front and back porches 

should be set with their center axes vertical. Next set the 
comer columns and those that are to lead from them 
down the side of the temple to left and right, so that the 
surfaces facing the cella walls will be vertical , and the 
exterior surfaces will be contracted as has been stated 
befo re (Figure 48). For in this way the pattem of con
traction in the composition of temples will be carried 
out according to proper procedure. 

5. Once the shafts of the columns have been set up , 
this is the principIe for their capitals (Figure 49). * If 
they are going to be Ionic , they will conforrn to the fol 
lowing symmetries: whatever the lower diameter of the 
shaft is to be, plus one-eighteenth part of that diameter, 
this is the length and width that the abacus will have. 
The height of the capital, including its volutes, will be 
half that measure. The fronts of the volutes must be set 
back from the outermost edge of the abacus toward the 
interior part by three-thirty-sixths of a column di ame
ter. Next, the height is to be divided into nine and one
half parts. 6. At the outermost margin of the abacus , fol
lowing along its edge, perpendicular lines are to be 
dropped in each sector of the volutes¡ these are called 
cathetoe. Then, of the nine and one-half parts, one and 
one-half are left as the thickness of the abacus , and the 
remaining eight are assigned to the volutes. 

Next, after the line that has been dropped along the 
outermost edge of the abacus, another vertical should be 
dropped which is set inward from it by one part and a 
half [of the nine and one-halfl These lines should then 
be divided in such a way that four and one-half parts [of 
the remaining eight] are left under the abacus. The cen
ter of the oculus should be set at the division between 
the four and one-half parts and the remaining three and 
one-half. From this center a circle should be drawn, as 
large in diameter as one of the eight parts. This will be 
the size of the oculus¡ let its diameter be drawn to corre
spond to the cathetus. Then, beginning from the top of 
the axis beneath the abacus and circling around, reduce 
each successive axis by half the diameter of the oculus, 
until one finishes at the axis beneath the abacus.* 

7. The height of the capital is to be made so that of 
nine and one-half parts , three overlap beneath the astra-

gal at the top of the shaft, and the rematntng part 
should be reserved for the molding, minus the abacus 
and canalis. The molding should have a projection 
beyond the square of the abacus that equals the size of 
the oculus. The straps on the side of the capital should 
project this far beyond the abacus: if one point of the 
compass is placed at the midpoint of the capital and 
one is taken out to the edge of the molding, when the 
compass is brought around, it will touch the extreme 
parts of the straps . Let the axes of the volutes be no 
thicker than the size of the oculus, and the volutes 
themselves should be hollowed out to one-twelfth part 
of their height. These will be the symmetries of the 
capitals, and they will serve for any column from the 
smallest up to twenty-five feet. Columns aboye this size 
will have symmetries of the same sort for the rest of 
their proportions, but the abacus will be as long and as 
wide as the bottom of the column with one-eighth 
added on, because to the extent that there is less con
traction for a taller column, there should be corre
spondingly more projection included in the proportion 
ing of the capital , with the increment to this element 
coming, properly, at the summit. 

8. As for drawing the volutes so that they are prop
erly coiled with the use of a compass, and the way they 
are drawn, the form and the principIe for these will be 
set down at the end of the book (Figure 50). 

Once the capitals of the columns have been com
pleted, then they should be set, not on the level , but 
according to a uniform unit such that whatever addition 
was made to the stylobate repeats in the upper ele
ments. The principIe for designing the epistyles should 
be as follows: if the columns are at least twelve and up 
to fifteen feet, the height of the epistyle should be half 
the diameter of the bottom of the column .* If the col
umn is between fifteen and twenty feet, the height of 
the column should be measured out into thirteen parts , 
and the height of the epistyle will equal one of these 
parts. If the column is between twenty and twenty-five 
feet, the height should be divided into twelve and one
half parts , and one of these parts should be made into 
the measure of the height of the epistyle¡ if the column 
is between twenty-five and thirty feet , it should be 
divided into twelve parts , and let the epistyle be one of 
these parts in height. If the columns are higher than 
this, the height of the epistyle for each part should be 
derived from the height of the column in the same way. 
9. For when the eye's glance* is directed higher and 
higher, it penetrates the density of the air with greater 
difficulty¡ therefore it falls away, drained by the extent 
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and force of the altitude, and reports back an uncertain 
assessment of dimension to the senses. For which rea
son an increment must always be added on to the ele
ments of the proportional system, so that when works 
are carried out in lofty sites or are themselves colossal , 
they have a method behind their dimensions . 

10. The breadth of the epistyle at its lowermost edge, 
which will lie directly over the capital , should be made 
so that it is as thick as the di ame ter of the top of the 
columns directly underneath the capital¡ its thickness at 
the uppermost edge should be equal to the diameter of 
the bottom of the shaft (Figure 51)* The molding of the 
epistyle should be made to equal the seventh part of its 
total height, and should project to the same degree* 
The rest of the epistyle, not counting the molding, 
should be divided into twelve parts. The lowermost fas 
cia should be made of three of these parts, the second 
fascia of four, and the upper fascia of five. Likewise, the 
frieze over the epistyle should be smaller by one-fourth 
than the epistyle itself, unless one intends to decorate it 
with little figures, and then it should be tall er by one
fourth than the epistyle, so that the sculptures will be 
imposing. Its molding should be one-seventh the height 
of the frieze, and its projection should equal its height. 
11. Over the frieze the dentils should be made as high as 
the middle fascia of the epistyle, and their projection 
should equal their height. 

The intersection which is called metop€ in Greek 
should be so divided that the height of the dentils 
should occupy one-half of its height along the front, 
and the hollow of this intersection on the front should 
occupy two parts out of three¡ its molding will occupy 
one-sixth of its height. The fascia of the cornice, with 
its molding but without its sima, wi ll be equal in mea
sure to the middle fascia of the epistyle, and the projec
tion of the cornice with the dentils should be made to 
equal the height from the frieze to the top of the mold
ing of the cornice, and, in any event, the projections 
are always more attractive when they equal the height. 
12. The height of the tympanum in the gable should be 
made such that the entire front of the cornice , from the 
outermost molding, is divided in to nine parts, and one 
of these parts should be established as the midline to 
the peak of the tympanum¡ to this the epistyles and the 
necks of the columns should stand perpendicular. The 
raking cornices aboye should be placed in the same way 

as the lower, except for the simas. Above the cornices, 
the simas, which the Greeks call epaietides, should be 
made higher by one-eighth than the height of the cor
nices . The corner acroteria should be as high as the 
midline of the tympanum, and the central acroteria 
taller by one-eighth than those at the corners. 

13. All the elements to be placed aboye the capitals of 
the columns, that is, the epistyles, friezes, cornices, tym
pana, raking cornices, and acroteria, should have a front 
surface that inclines outward to one-twelfth its own 
height. This is why: when we stand opposite any facade, 
and two lines might be extended fro m our eye so that 
one would touch the lower margin of any part of the 
building, and the other touch the very top, that line 
which reaches the upper margin will be the longer of the 
two. Inasmuch as a longer line of sight extends to the 
upper part of the building, it will make it seem to tilt 
backward. But if, as we have stated earlier, the elements 
of the facade are made to incline they will seem per
fectly vertical to the viewer. 

14. The f1utes of the columns should be twenty-four, 
and hollowed out in such a way that when a set square 
is put into the hollow of the f1ute and rotated, the point 
of the set square will touch the right and left margins of 
the f1ute as it pivots Figure 53)* The width of the 
f1utes should be equal to the entasis, which has been 
added to the center of the column and derived on the 
basis of the drawing we have supplied. 

15. On the simas that are placed aboye the cornices 
along the sides of the building, !ion heads should be 
sculpted, placed so that a lion head appears over every 
column¡ the rest should be evenly spaced so that an indi
viduallion head corresponds to the center of an individual 
pan tile of the roof Figure 54)* Those lion heads that 
align with the columns should be pierced to form a chan
nel, which will receive rainwater from the roof. Those in 
between should be solid so that the force of the rainwater 
falling along the tiles and into the channels will not be 
cast out between the intercolumniations and drench the 
people entering the temple. rather, it will seem that those 
lions' heads which are in line with the columns are spew
ing forth spurts of water from their mouths. 

In this volume, I have recorded as clearly as 1 could 
the design of lonic tem ples, and in the following book 1 
shall describe the Doric and Corinthian proportional 
systems. 



VITRUVIUS BOOK 4 

CORINTHIAN, DORIC, 

ANO TUSCAN TEMPLES 

PREFACE 

l. When I had become aware , Imperator, that many 
writers had left behind them precepts and volumes of 
commentaries on architecture that were not set in 
proper order but taken up instead as if they were stray 
particles, I thought it would be a worthy and most use
fui contribution, first to set out the whole of such an 
excellent discipline in its full order and then in each 
volume to explain the particular qualities of each type 
of subject. And so, Caesar, in the first volume I told you 
about the duties of an architect and the subjects in 
which an architect ought to be well educated. In the 
second I discussed the supply of material s from which 
buildings are constructed. In the third volume, then, I 
offered instruction about the design of temples, and 
about the variety of their types , which species they 
have and how many, and what the distribution of the 
various components ought to be according to type. Of 
those three types whose proportions exhibit the most 
intricate modular systems, I taught the conventions of 
the lonie. Now, in the present volume, I will speak 
about what have been set up as the Doric and 
Corinthian principies, and explain their distinctness and 
their special characteristics. 

CHAPTER 1: THE DISCOVERY OF 

SYMMETRIES* 

l. Except for the capitals, Corinthian columns have 
proportional systems like those of lonic columns. The 
height of the Corinthian capital, however, makes these 
columns appear proportionately taller and more slender, 
because the height of the lonic capital is one-third the 
diameter of the column, whereas that of the Corinthian 
measures the entire diameter of the shaft. Therefore, 
because the Corinthian capital is taller by two-thirds of a 
column diameter, its appearance, with this added height, 

is more slender (Figure 55). 2. The rest of the elements 
that are placed over the columns may be designed either 
according to Doric symmetries or lonic conventions, 
because the Corinthian type itself has not had its own set 
rule for the cornices or for the rest of its ornamentation, 
so that the building may either be designed with the 
arrangement of triglyphs and mutules for the cornice and 
guttae along the epistyle, in the Doric fashion , or it may 
be designed according to lonic rules* with a sculpted 
frieze , dentils, and moldings. 3. Thus by the introduction 
of a third capital a third type has developed out of the 
two types used for building projects. The names of the 
three types are based on the formation of the columns: 
Doric, lonic, and Corinthian, of which the Doric was the 
first to occur and did so in ancient times. 

Dorus, the son of Hellen and the nymph Phthia, 
ruled Achaea and all of the Peloponnese, and in the 
ancient city of Argos he built a temple to Juno, a shrine 
whose shape chanced to be of this type. Thereafter, in 
other cities of Achaea he built other temples of the 
same type, although the principie of its symmetries had 

not yet come into being. 
4. The Athenians, spurred by an oracle from Delphi , 

founded thirteen colonies in Asia at one time with the 
approval of all the rest of Greece.* They chose leaders 
for each of the colonies, and gave supreme authority to 
Ion, the son of Xuthus and Creusa. Apollo of Delphi had 
proclaimed Ion as his own son in oracular responses. 
Now Ion took these colonies into Asia and occupied the 
territory of Caria as well , and there he founded the great 
cities of Ephesus, Myus (which was long ago swallowed 
up by water, and whose holy places and voting rights 
the lonians turned over to the Milesians), Priene, Samos, 
Teos, Colophon, Chios, Erythrae, Phocaea, Clazome
nae, Lebedos, and Melite. This Melite, because of the 
arrogance of her citizens, was destroyed in a war 
declared by these cities in joint deliberation, and after
ward, in its place, the city of Smyrna was received into 
the lonian League, thanks to the good offices of King 
Attalus and Queen Arsinoe. 5. These cities, once they 
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had expe11ed the Carians and Leleges, ca11ed this region 
of the earth lonia after Ion their leader, and establishing 
sacred precincts there, they began to build shrines. First 
of a11, they decided to build a temple for Panionian 
Apo11o like the ones they had seen in Achaea, and they 
ca11ed this temple "Doric" because they had first seen a 
temple of this type in the cities of the Dorians* 6. When 
they had decided to set up columns in this temple, lack
ing symmetries for them, and seeking principies by which 
they might make these columns suitable for bearing 
loads yet properly attractive to behold, they measured a 
man's footprint and compared it with his height. When 
they discovered that for aman, the foot is one-sixth of 
his height, they applied this ratio to the column, and 
whatever di ame ter they selected for the base of the col
umn shaft, they carried its shaft, including the capital , to 
a height six times that amount. Thus the Doric column 
carne to exhibit the proportion, soundness, and attrac
tiveness of the mal e body. 

7. After this, the lonians al so built a temple to Diana¡ 
seeking a new type of appearance, they applied the same 
ratio based on footprints to a woman's slenderness, and 
began making the diameter of the columns measure one
eighth their height, so that their appearance would be 
more lofty. Instead of a shoe, they put a spira under
neath as a base, and for the capital, as if for hair, they 
draped volutes on either side like curled locks. The front 
they adorned with moldings and festoo ns arranged in 
the place of tresses, and they let flutes down the whole 
trunk of the column to mimic, in matronly manner, the 
folds of a stola. Thus they derived the invention of 
columns from two sets of criteria: one manly, without 
ornament, and plain in appearance, the other of wom
anly slenderness, ornament, and pro portion (Figure 56) . 

8. Later generations, more advanced in the elegance 
and subtlety of their aesthetic judgment, who delighted 
in more attenuated proportions, established that the 
height of the Doric column should be seven times the 
measure of its diameter, and the lonic column should be 
nine times the width .* For that type of column is ca11ed 
lonic, because it was first made by the lonians. 

DISCOVERY OF CORINTHI AN SYMME TRIES 

Now the third type, which is called Corinthian, imi
tates the slenderness of a young girl , because young 
girls, on account of the tenderness of their age , can be 
seen to have even more slender limbs and obtain even 
more charming effects when they adorn themselves 
(Figure 57). 9. It is said that the invention of this type 

of capital occurred in the following manner. * A young 
Corinthian girl of citizen rank, already of marriageable 
age , was struck down by disease and passed away. After 
her burial , her nurse collected the few little things' in 
which the girl had delighted during her life, and gather
ing thema11 in a basket, placed this basket on top of the 
grave . So that the offering might last there a little 
longer, she covered the basket with a roof tile . 

This basket, supposedly, happened to have been put 
down on top on an acanthus root. By springtime, there
fore , the acanthus root, which had been pressed down 
in the middle all the while by the weight of the basket, 
began to send out leaves and tendrils, and its tendrils, as 
they grew up along the sides of the basket, turned out
ward¡ when they met the obstacle of the corners of the 
roof tile, first they began to curl over at the ends and 
finally they were induced to create coils at the edges. 
10. Callimachus, who was called "Katatexitechnos" by 
the Athenians for the elegance and refinement of his 
work in marble,2 passed by this monument and noticed 
the basket and the fresh delicacy of the leaves envelop
ing it. Delighted by the nature and form of this novelty, 
he began to fashion columns for the Corinthians on this 
model , and he set up symmetries, and thus he drew up 
the principies for completing works of the Corinthian 
type. 

CORINTHIAN SYMMETRIES 

11. This is how to achieve the symmetry for this cap
ital: whatever the diameter of the base of the column, 
the same unit should be the height of the capital with its 
abacus (Figures 58-59). The width of the abacus should 
observe this principie: whatever the height of the capital 
wi11 be, there should be two diagonals of that length 
from one corner [of the abacus] to the other. In this way 
each face of the capital will have a properly pro por
tioned appearance. Each of these faces should curve 
inward from the corner of the abacus by one-ninth the 
breadth of its face. The bottom of the capital will have 
the same diameter as the top of the column, not includ
ing its apophysis and astragaL The height of the abacus 
is one-seventh the height of the capital. 

12. If the height of the abacus is set aSide, the rest of 
the capital should be divided into three parts, of which 

1 Reading MSS poculis as a version of pauculis along the lines of 
plostru»! fo r plaustrum. 

2 This reading from Pliny, NH 34.92; MSS have Ca tatechnos 
= "thoroughly skilled." 
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one should be assigned to the lowermost leaf. The sec
ond leaf should take up the middle space. The stalks 
(cauliculi) should have the same height¡ from these stalks 
sprout projecting leaves which take up the line of the 
tendrils that sprout from the stalks and extend to the very 
corners of the abacus. Smaller tendrils should be carved 
between them, in the middle of the capital underneath 

the flower on the abacus. The flowers on all four sides 
should be made as large as the height of the abacus. With 
these symmetries, Corinthian capitals will attain their 
standard. 

There are, however, types of capitals that are put on 
the same columns yet called by different names. I am 
not able to give the special qualities of their symme
tries, nor for that matter to name the types of columns, 
but it seems to me that their vocabulary has been drawn 
and modified from Corinthian, lonic, and Doric, whose 
symmetries have been adapted to the refinement of new 
types of carving. 

CHAPTER 2 : ARCHITECTURAL 

ORNAMENT 

1. Now, because the origins and invention of the 
three types of columns have been described earlier, I 
think it not out of place to talk about the ornaments of 
these types of architecture according to these same prin
cipies: that is, how they carne about and by what first 
principies and origins they were discovered (Figure 60)* 

In every building woodwork is put aboye the columns¡ 
this is called by a variety of names. ]ust as it has different 
names, so this woodwork has different purposes in the 
building. Beams are put over columns, pilasters, and 
antae, and joists and decking are put in floor structures. 
Under the roof, if there is a very large space, there are 
also tie beams and braces, if the space is comfortable, 
then the ridgepole and principal rafters should project to 
the edge of the eaves. Above the principal rafters, the 
purlins, and aboye these, underneath the roof tiles, the 
common rafters should overhang enough that the walls 
are protected by their projection. 

2. And thus each element preserves its proper place, 
type , and order. Drawing from these e1ements and from 
the art of carpentry and applying them to the construc
tion of sacred dwellings in stone and marble, craftsmen 
imitated these arrangements in their sculptures and 
agreed that these inventions ought to be adopted. The 
craftsmen of old, building in sorne place or another, 

placed joists that protruded from the interior walls to 
the outer edges [of the buildings]. They built in 
between the joists and aboye them decorated the cor
nices and eaves with fine carpentry for a more attractive 
appearance. Subsequently they decided that these pro
jecting joists should be cut off where they protruded 
beyond the plane of the walls, and because the result 
looked unattractive to them, they fitted plaques in front 
of the cuttings, which were shaped as triglyphs are 
made today, and they painted these with blue wax so 
that the cut ends of the joists would not offend the 
viewer (Figure 61). 

And thus the covered sections of the joists in Doric 
works began to take on the arrangement of the triglyphs 
and, between the joists, the metopes. 3. Afterward vari
ous architects in various other buildings extended the 
projecting beams perpendicular to the triglyphs and lev
eled off the projections. From this, just as triglyphs 
derived from the arrangement of beams, so from the 
projection of the rafters the principie of mutules beneath 
the cornice was discovered. This is generally what hap
pens in stone and marble works , in which the mutules 
are reshaped by slanted cutting, because they are an imi
tation of the rafters. Furthermore, they are placed of 
necessity at an angle because of rainfall. Thus, for Doric 
works the principie underlying the triglyphs and mutules 
was derived from these imitations. 

4. Indeed, it is impossible that it happened the way 
sorne previous authors have said, mistakenly - that 
triglyphs are imitations of windows. Triglyphs are placed 
at the corners of a building and atop the centers of the 
columns, places where it is inadmissible to put windows. 
Indeed, if the open space for windows were left at the 
corners of a building, the joins at the corners would be 
destroyed. Moreover, if it were thought that the places 
where triglyphs occur now were supposed to have been 
window spaces, then by the same principie, the dentils 
in lonic friezes ought to have taken the place of win
dows as well, because the intervals between both dentils 
and triglyphs are called metopes. 

Now the Greeks call the beds of the joists and of 
the common rafters opai, just as we call these hollows 
"dovecotes" (columbaria). Accordingly, the space between 
two ceiling beams, which is, in other words, the space 
between two opai, is called metope in their language. 5. ]ust 
as the principie of triglyphs and mutules was discovered 
for Doric buildings, Iikewise in lonic buildings the place
ment of dentils has its own underlying principie, and just 
as the mutules preserve the image of the projecting prin
cipal rafters, so in lonic buildings the dentils imitate the 
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projection of the common rafters. And thus in Greek 
construction no one ever puts dentils under a mutule, 
because there simply cannot be common rafters beneath 
major rafters (Figure 60)* Therefore, what in reality 
ought to be put aboye the rafters and purlins, if - even in 
imitation - it were to be put undemeath, it would falsi fy 
the whole structural principie of the building. And so the 
ancient builders never approved, nor even so much as 
executed mutules or dentils on eaves, but only plain cor
nices, because neither chief rafters nor minor rafters are 
placed along a raking facade. Neither can they simply 
project outward¡ they must be placed on a slant to face 
the rain gutters. 

And therefore they felt that there was no rat ionale 
for making an image of what would never obtain in fact. 
6. For in the proper completion of their works, they 
expressed everything as it certainly was, drawn from 
the true customs of Nature, and they approved those 
things of which the explanations, when exam ined, can 
be shown to possess the ground of truth . And thus from 
these origins the ancient builders bequeathed us the 
established symmetries and proportions for each indi 
vidual type of architecture , and fo llowi ng their prece
dent I have discussed the lonic and Cori nthian conven
tions . Now I shall briefly lay out the Doric proportional 
system and summarize its appearance. 

CHAPTER 3 : DORIC SYM METRIES 

1. Sorne ancient architects have claimed that temples 
should not be made in the Doric type because the pro
portional system was inevitably faulty and inharmo
nious. Arcesius was one of these, likewise Pytheos, and 
Hermogenes as well* In fact, H ermogenes, once he had 
already acquired a supply of marble to complete a Doric 
temple, changed his mind and made this temple an lonic 
shrine to Father Liber. He did not do this because the 
species and the type of D oric are unattractive, or 
because it lacks dignity of form , but because it is restric
tive and inconvenient in working out the distribution of 
triglyphs and the spaces between them (Figure 62)* 

2. Triglyphs must of necessi ty be placed in line with 
the center axes of the columns, and the meto pes that 
are to be set in between the triglyphs ought to be as 
long as they are high. For the comer columns, however, 
the triglyphs are placed at the outer margins of the 
columns and not over their centers. As a result, the 
metopes that occur next to the comer triglyphs will not 

come out square¡ instead, they are longer than they are 
high by half the width of a triglyph. But anyone who 
wants to make all the metopes equal to one another 
will have to reduce the last intercolumniations by half 
the breadth of a triglyph. Whatever is done, whether 
by adjusting the length of the meto pes or by contract
ing the comer intercolumniation, is unsatisfactory. For 

which reason, the ancient builders appear to have avoided 
proceeding on the basis of the system of Doric propor
tions for their temples (Figures 63-65). 

3. Now we shall describe these, as order requires it, 
and as we have understood from our teachers , in such a 
way that anyone who should want to enter upon such 
an enterprise and pays attention to the fo llowing princi
pies shall have laid out for him the proportions by 
which he can execute temples in the Doric style that 
will be without blemish and irreproachable. 

The facade of a D oric temple should be divided 
along the stylobate into twenty-seven parts if the build
ing is going to be tetrastyle¡ if hexastyle, into forty-two 
(Figure 66). One of these parts will be the module, 
which is called embater* in Greek. Once this module has 
been decided, all the calculations for the proportions of 
the whole project may be carried out. 

4. The diameter of the columns will equal two mod
ules, the height of the columns with their capitals, four
teen. The height of the capital will measure one module, 
the width two and one-sixth modules . The height of the 
capital should be divided into three parts, of which one 
will become the abacus with its molding,* another the 
echinus with its annulets, the third the neck (hypotra
chelion). The columns should be contracted exactly as 
has been laid down for Ionic columns in the third vol
ume. The height of the epistyle should measure one 
module including the taenia and guttae, the taenia 
should measure one-seventh of a module, and the length 
of the guttae undemeath the taenia, in line with the 
triglyphs , including the regula should hang downward 
one-sixth of a module. Likewise, the breadth of the 
epistyle on its underside should correspond to the top of 
the column at the neck. Above the epistyle the triglyphs 
should be set with their metopes, one and one-half mod
ules in height and one module wide across the front¡ 
these are divided so that for both the comer columns 
and the middle columns the triglyphs align with the 
central axis of the column itself. Two more triglyphs 
should be placed in each remaining intercolumniation, 
except for the middle intercolumniation of the front and 
back porticoes, where the triglyphs should be three. 
With the center intercolumniation expanded in this 
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fashion, those who enter the building will have unim
peded access to the cult images of the gods. 

5. The breadth of the triglyphs should be divided into 
six parts¡ draw five parts in the center of the triglyph with 
the rule, and two half-parts on either side. Form one 
"thigh" in the center (what the Greeks call meros). and 
alongside this sink two little channels using the tip of the 
set square as a guide. Continuing this sequence, two 
other "thighs" are set up to the left and right, and then 
two half channels turn inward (Figure 64). 

Once the triglyphs have been set up in this way, the 
metopes between the triglyphs should be as long as they 
are high, and at the extreme corners half metopes, half the 
width of a module,* should be pressed into the frieze. As a 
result, all the flaws of the metopes, of the intercolumnia
tions, and of the ceiling coffers will be remedied, because 
they will have been made of equal units (Figure 63) . 

6. The capitals of the triglyphs should be made to 
measure one-sixth of a module, and aboye the capitals of 
the triglyphs the cornice should be placed so that it pro
jects two-thirds of a module¡ it has a Doric molding at 
the bottom and one at the topo Thus the height of the 
cornice with its moldings will measure half a module. 

Next, the course of the viae in the middle of the 
metopes and the distribution of the guttae should be laid 
out on the underside of the cornice, perpendicular to the 
triglyphs so that six guttae are visible along the length 
and three along the breadth [of the mutules].* The 
remaining spaces, because the metopes are to be broader 
than the triglyphs, should be left undecorated orshould 
be sculpted with lightning bolts, and along the very chin 
of the cornice carve the line called scotia. All the rest of 
the building, the tympana, rain gutters, and cornices, 
should be completed as has been recorded earlier for 
Ionic temples. 

7. This proportional system will be used for diastyle 
works. Now if one wants to do a systyle, single-triglyph 
work (Figure 66),* the facade of the building should be 
divided into nineteen and one-half parts if it is to be 
tetrastyle¡ if hexastyle, divide it into twenty-nine and one
half parts. 8. One of these parts will be the module¡ every
thing will be divisible by this unit as recorded earlier. Con
sequently, both two triglyphs and two metopes should be 
placed over each epistyle block. At the corners this dimen
sion is broader by half, and this means the space equiva
lent to a half triglyph. The center intercolumniation, under 
the pediment, should extend to three triglyphs and three 
metopes¡ the temple will have this much more room for 
those who enter it, as well as allowing a dignified view of 
the cult statues. 

9. The columns should be fluted with twenty flutes. 
If these are to be flat, they should have twenty angles 
marked. If, on the other hand, they are to be hollowed 
out, their form should be made as follows: whatever the 
span of the flute, a square should be drawn for the flut
ing whose sides are equal and of this same dimensiono 
Then, in the center of the square set the point of a com
pass and draw a circle that touches the angles of the 
square. The difference between the square and the cur
vature is the amount that should be hollowed out from 
the flutes. This is the way in which the fluting of a 
Doric column is carried out appropriately to its type. 
10. As for the entasis which is to be added to the center 
of the column, it should be carried out as prescribed in 
Book 3 with reference to Ionic columns. 

CHAPTER 4: TEMPLE INTERIORS 

Now that the external appearance of the Corinthian, 
Doric, and Ionic proportional systems has been set 
down, it is necessary al so to explain the interiors of cel
Ias and the design of the front portico (Figure 67). 

1. The length of the temple is arranged so that its 
width will equal half its length, and the cella itself will 
be longer by one-fourth than its width, including the 
wall in which the doors are to be located. The remain
ing three parts of the front portico should extend to the 
antae of the walls, and the antae should have the same 

thickness as the columns. If the building will be wider 
than twenty feet across, two columns should be set in 
between the two antae¡ this will signal a separation 
between the space of the front portico and the colon
nade. The three intercolumniations between the antae 
and the columns should be blocked off by parapets of 
marble or cabinetry, but in such a way that they have 
doors to provide access to the front portico. 

2. If the width of the building is to exceed forty feet, 
additional columns should be placed on the interior, in 
line with those between the antae. These columns 
should have the same height as those on the facade , but 
their diameters should be diminished by the following 
principIe: if the thickness of the front columns is one
eighth their height, these interior columns should be 
made so that their thickness is one-tenth their height, 
but if the front columns are one-ninth or one-tenth 
their height in diameter, the other principal dimensions 
should be suitably reduced. If the columns are some
what elongated, it will not be noticeable in an enclosed 
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space. If they seem a little too slim, then, if the exterior 
columns have twenty or twenty-four flutes, give these 
twenty-eight or thirty-two. Whatever has been sub
tracted in reality from the body of the column shaft is 
apparently increased by the additional number of flutes, 
for the reason that the column's real diameter is less vis
ible. Thus, for quite different reasons, the diameters of 
exterior and interior columns are brought into balance. 

3. This happens because the eye is compelled to make 
a longer journey where it encounters more numerous and 
more frequent stimuli (Figure 68).* For if two columns of 
equal diameter are encircled by lines , and of these 
columns one is fluted and the other is not, one line makes 
contact with matter all along the hollows of the channels 
as well as the edges of the flutes . Thus, even if the 
columns are equal in diameter, the lines drawn around 
their perimeters will not be equal , because making the 
circuit of the edges and channels increases the length of 
the line that touches them. If this is how things seem to 
occur, it is not out of place in architectural works to 
employ narrower proportions for columns in narrow or 
enclosed spaces, since we have the adjustrnent of the flut
ing to come to our assistance. 

4. The thickness of the walls of the celia itself should 
be made in accordance with the other principal dimen
sions, so long as the antae equal the diameters of the 
[ exterior] columns. If these are to be built of rubble 
work, let the rubble be as fine as possible. If they are to 
be made of squared stone or marble, then they should 
be made of stones dressed most accurately and uni 
formly, because joins placed in line with the centers of 
the blocks below make the completion of any work 
more durable. Dressing the blocks so that they protrude 
around the beds and joints creates a chiaroscuro that is 
delightful to look upon * 

CHAPTER 5: ORIENTATION 

1. Now the regions that the sacred dwellings of 
immortal gods should face should be established so that, 
if there is no impediment and there is unrestricted power 
to choose, both the temple and the cult statue which is 
to be housed in the celia should face the westem regions 
of the heavens, so that those who approach with offer
ings and sacrifices willlook toward the image within the 
temple beneath the eastern part of the heavens¡ and thus 
when they are raising their prayers, they will view both 
the temple and the rising heaven, while the images 

themselves will seem to be rising as well , to view the 
supplicants and sacrificers because it seems necessary 
that all altars of the gods face east (Figure 69)* 2. But if 
the nature of the site prevents this arrangement, then 
the layout of the site should be adjusted so that as much 
as possible of the city walls can be observed from the 
temples of the gods. If temples are to be erected along
side a river, as happens in Egypt in the region of the 
Nile, then the temples ought to seem to look toward the 
riverbanks. SimilarIy if there are to be temples near pub
lic roads, they should be placed so that passersby can 
take note of them and make their salutations within 
sight of the divine images. 

CHAPTER 6 : TEMPLE OOORS ANO 

OOORWAYS 

1. Next, these are the principies for designing temple 
doors and their frames , according to whatever type 
they are to be¡ the types of doorways are these: Doric, 

'onic, and Áttic. 
The symmetries of the Doric are observed according 

to these principies (Figure 70): the uppermost cornice, 
which is placed aboye the vertical doorjambs , should be 
made on a level with the upper edge of the capitals of 
the columns in the front portico. The opening of the 
doorway should be designed so that whatever the 
height of the temple shall be from pavement to ceiling, 

this dimension should be divided into three and one
half parts . Of these parts, two and one-half should be 
assigned to the height of the opening. This in turn 
should be divided into twelve parts¡ of these, five and 
one-half should equal the width of the opening at the 
bottom. Át the top of the doorway th is space should be 
contracted so that if from the bottom, the width of the 
opening measures up to sixteen feet , the contraction 
equals one-third the measure of the jamb . If the open
ing measures from sixteen to twenty- five feet , the con
traction should equal one-fourth of the jamb, if the 
space ranges from twenty-five to thirty feet, the upper 
edge of the opening should contract by one-eighth the 
measure of the jamb. 2. Those that are to be higher 
should be designed on the perpendicular. 

The vertical jambs themselves should be contracted 
at the top by one-fourteenth of their thickness. The 
height of the lintel should equal the thickness of the 
vertical jambs at their upper margino The molding 
should be made to measure one-sixth the thickness of 
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the jamb, and its projection will equal its thickness. 
This molding, with an astragal , should be sculpted in 
the Lesbian manner. Above the molding of the lintel , a 
frieze equal to the height of the lintel should be placed, 
and on this should be carved a Doric molding and a 
Lesbian astragal. The uppermost3 comice should be 
carved flat with a molding, and its projection should 
equal its height. The lintel to be placed over the jambs 

should project to right and left in such a way that its 
lower margins are continuous and make a beveled join 
with the molding itself. 

3. If, on the other hand, the doorways are to be 
made of the Ionic type (Figure 71) , it seems that the 
height of the opening should be determined as for 
Doric doorways. The breadth should be calculated so 
that the height is divided into two and one-half parts , 
and the breadth of the lowermost edge of the opening 
should measure one part. The contractions are made as 
for Doric doorways. The thickness of the vertical jambs 
should equal one-fourteenth the height of the front 
door opening, and the molding be made to measure 
one-sixth of the thickness of the jamb. The rest of the 
jamb, excepting the molding, should be divided into 
twelve parts. Of these twelve parts, three parts make up 
the first fascia with its astragal , the second fascia is 
made to measure four parts, and the third, five . These 
fasciae , framing the door opening, should al so have 
astragals. 4. The frieze should be composed exactly as 
for Doric doorways in all the principal dimensions. 
[ConsolesJ, called "elbows" or "ear-Iobes/' carved on 
right and left, should extend down level with the lowest 
line of the lintel , not including the leaf. On their face , 
these should have a thickness equal to two-thirds the 
thickness of the vertical jambs, and at the lowermost 
part they should be more slender by one-fourth than at 
the uppermost part. 

The doors should be assembled so that the hinge 
stiles are equal to one-twelfth the breadth of the door 
opening (Figure 72 ). In between the two stiles, the pan
els should each measure three parts out of twelve. 5. 

The placement of the rails should be such that once 
their heights have been divided into five parts, two 
parts should be relegated to the upper rails and three to 
the lower. The middle rails should be placed over the 
center of the door¡ the rest should be placed with sorne 
aboye, and sorne below. The height of the rails should 

3 sima MSS, summa Pontedera¡ reading summa scalpatur with Rose. 

be one-third that of the panel s, the molding of the rails 
one-sixth of their height. The breadth of the stiles 
should measure half that of the rails¡ the cover joint of 
the hinges two-thirds the measure of the rails. The stiles 
next to the vertical jambs should be made half the 
width of the rails. But if the doors are to have two fold
ing panels , tben they will maintain the same height, but 
to their breadth should be added the breadth of one 
door opening. If the opening is to have four panels, 
then the breadth should be increased by the height of 
the door space. 

6. The Attic doorway is brought to completion by 
the same principies as the Doric (Figure 70). In addi
tion , fasciae should be brought around the jambs below 
their moldings. These fasciae should be distributed so 
that if the width of the jambs without their molding is 
divided into seven parts , each [fascia] occupies two 
parts out of seven. Attic doorways have neither lattice
work nor double doors , but folding panels, and these 
should open outward. 

To the extent that 1 was able to achieve my purpose, 
1 have explained, in accordance with custom, by what 
principies of temple design Doric, Ionic, and Corin
thian works should be made. Now 1 shall tell how a Tus
can design ought to be set up. 

CHAPTER 7: THE TUSCAN TEMPLE 

(FIGURE 73)* 

1. Take the site where the temple is to be established¡ 
whatever its length, divide this into six parts. Take away 
one part¡ assign what remains to the width. Divide the 
length in two. The inner part will be assigned to the 
spaces of the celias. The part next to the facade will be 
left for the arrangement of the columns. 2. AIso divide 
the width into ten parts. Of these, give over the three 
parts on the right and left of each one to the minor cel
Ias, or to the wings if there will be wings instead¡ assign 
the four remaining parts to the center of the temple. The 
space that will be in front of the celias in the front por
tico should be drawn up with columns in the following 
way: the comer columns should be placed opposite the 
antae of the outermost walls. The two center columns 
should be distributed so that they are opposite the walls 
between the center of the temple and the antae. Place a 
second set of columns exactly in the middle between the 
antae and the first range of columns. 
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These columns should have a diameter at the bottom 
that is one-seventh their height¡ the height should be 
one-third the breadth of the temple ,* and the upper 
diameter of the column should be contracted by one
fourth of the lower diameter. 

3. Make the bases of these columns half as high as 
the columns are wide. The bases should have a circular 
plinth, half its breadth in height¡ aboye this, the torus 
with its apophysis should be exactly as high as the 
plinth. The height of the capital is half its breadth. The 
width of the abacus is equal to the lowermost diameter 
of the column. Divide the height of the capi ta l into 
three parts , of which one is assigned to the plinth that 
is [contained] in the abacus , one to the echinus, and 
one to the neck with its apophysis . 

4. Above the columns, compound beams should be 
placed¡ the module for their height should be appropriate 
to the size of the work. These compound beams should 
be set so they have a thickness equal to the upper diame
ter of the column at the neck, and they should be joined 
by spacers and c1amps in such a way that there is a free 
space of two digits at the joins. O therwise, if the beams 
touch each other and they cannot absorb the sighs and 
gusts of the winds , they heat up and quickly rot. 

5. Above the beams and the walls, the projection of 
the mutules should extend to one-fourth the height of 
the columns. On their surfaces revetments should be 
fixed in place. Above this, the tympanum of the eaves, 
either of masonry or of wood, should be set in place . 
Above the eaves, the ridgepole, ra fters, and purlins 
should be placed so that the slope of the roof responds 
to one-third of its entire run o 

CHAPTER 8: ROUND TE MPLES 

(FIGURE 74 ) 

1. Round temples are also made. Sorne of these are 
monopteroe, set up with columns but without a cella¡ 
others are called peripteroe. Those that are made with
out a celia have a platform* and staircase that measure 
one-third of the diameter. Above the stylobates columns 
are placed that are as high as the diameter of the sty
lobates from the outer edge of one wall to the other. 
The diameter of these columns is one-tenth their height 
counting the capital s and bases. The epistyle is half a 
column diameter in height. As for the fri eze and the 
other elements that are placed aboye it¡ they are just 

as described in Book 3, the book about proportional 

systems. 
2. If, on the other hand, this temple is to be designed 

as a peripteros, then two steps and a stylobate should be 
designed from the bottom upward. Then the wall of the 
celia is placed, and its recession from the edge of the 
stylobate is about one-fifth of its total diameter. In the 
fabric of the wall , leave a place for the entrance and the 
doors. The celia itself, not counting the wall and its sur
roundings, should have a diameter equal to the height of 
the column, aboye the stylobate. The columns should be 
arranged around the celia with the same symmetries . 

3. In the center, this is the principIe for the roof: 
whatever the diameter of the entire work is to be, the 
height of the tholos should be made to equal half this, 
not counting the flower. The flower, in tum, should have 
the same height as a column capital , not counting its 
pyramid. The rest, it seems, ought to be made with the 
same symmetries and proportions as described earlier. 

HYBRID TEMPLES ANO NEW TYPES 

( FIGURES 75- 7 6 ) * 

4 . Likewise, temples are made in other types, their 
scaling drawn from these same proportional systems, 
with their design in another type. The temple of Castor 
in the Circus of Flaminius is like this, and so is the tem
ple of Veiovis-between-two-Groves¡ even more c1early 
this is the case for the temple of Diana Nemorensis , 
where columns have been added to the right and left 
along the sides of the front portico. It was first made in 
the same type as the temple of Castor in the Circus, the 
temple on the Acropolis in Athens , and in Attica, at 
Sunium, the temple of Pallas Minerva. The proportions 
of all these are not different from one another, but 
all the same. The celias are of a length equal to double 
their width, as in other temples, and then everything 

that is usually on the fro nt has been transferred to the 
sides. 

5. Sorne designers take the column placements from 
Tuscan types and apply these to the ordering of Corin
thian or lonic works, and in the places where the antae 
of the front portico project forward, they place pairs of 
columns opposite the walls of the celia. By so doing, 
they effect a common reasoning for Tuscan and Greek 
work. 

6 . Others, removing the walls of the temple and 
applying them to the intercolumniations, are able to 
create a spacious interior for the celia by taking away 



BOOK 4. CORINTHIAN, DORIC, ANO TUSCAN TEMPLES 

the areas reserved for the colonnade. However, in retain
ing all the other proportions and symmetries they seem 
to have created a new type of temple - the pseudo
peripteros. 

These types of temples are adapted for the purposes 
of sacrificial ritual. Temples should not be made accord
ing to the same principIes for every god, because each 
has its own particular procedure for sacred rituals. 

7. 1 have explained all the theories for temple design 
as they have been passed down to me. 1 have consid
ered their design sequence and their symmetries item 
by item, showing, as best 1 could in my writings, in 
what respects their forms differ and by what criteria 
they differ among themselves. Now 1 shall tell about 
the altars of the immortal gods, so that they will have a 
suitable setup for the purposes of sacrifice. 

CHAPTER 9: ALTARS 

1. Altars should face east, and should always be 
placed lower than the cult images that will be in the 
temple , so that those who make supplication and sacri
fices may look up at the deity¡ the heights of these dif
fer and should be designed to fit the dignity of each 
particular godo Their heights should be set out so that 
those for Jove and all the other celestial divinities are 
set as high as possible, whereas they are placed low for 
Vesta, Earth, and Sea. According to these instructions, 
suitable designs for altars shall emerge from the plan
ning process. 

Now that the composition of temples has been 
explained in the present book, we shall account for the 
planning of public buildings in the next. 
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the first by a secret canal across the palace isthmus. 33 The 
form of the Mausoleum - a colon nade on top of a high 
podium - was developed in non-Creek lands of western Asia 
Minor in the later fifth century (e.g., the Nereid monument at 
Xanthos) and became one of the most influential forms of 
Hellenized architecture in the c1assical Mediterranean. 

Parts of the city wall, the Mausoleum and the principal 
street - the one that Vitruvius likened to the diazoma of a the
ater - are locatable. Other parts of his description match the 
site if its first part is taken as looking from the acropolis: the 
spring of Salamacis and the shrine of Venus and Mercury 
(Aphrodite and Hermes) is probably near the west horn of the 
harbor (the right-hand peak looking south), where fresh water 
rises from the seafloor today¡ and the palace must have been on 
the central promontory, the left-hand peak. The secret harbor 
was probably just part of the more open east harbor,34 con
nected with the other by a canal through the palace isthmus. 

the expedient of tall buildings (2.8.17) (Figure 35) 

Multistory insulae (apartment buildings with shops on the 
ground f100r and rental apartments aboye) are attested in 
Rome from as early as 218 E.e., when Livy tells us that a run
away ox fell out of the third story of a house in the Forum 
Boarium. 35 Vitruvius's critical discussion is part of the back
ground of Augustus's law of 27 E.e. limiting the heights of 
buildings and foreshadows Nero's requirement that buildings 
be faced in fired brick after the fire of A.D. 64. 36 

Favonius begins to blow (2.9.1) (Figure 36) 

The Favonii blow at the beginning of spring. See Horace, 
Camina 1.4.1. Pliny the Elder confidently asserts they begin 
to blow on 18 February (NH 2.122). 

poli arded trees (2.9.4) 

Arbusta can be trees as well as shrubs, especially the kind set 
between vines in a vineyard, usually elm. 

Larignum (2.9.15) 

This is the only source for the siege of Larignum, either in the 
Callic wars or the Civil Wars¡ it is not mentioned by Caesar. 

BOOK 3 

Myron, Polycleitus, Phidias, Lysippus (3.praef.2) 

This is a standard Iist of the most renowned c1assical artists in 
chronological order, as passed on from Xenocrates, lacking 
only Pythagoras of Rhegium and Praxiteles of Athens from 
the usuallist. 

33 C . E. Bean, s.v. in Princeton Encyclopedia of Classical Sites (Princeton, 
1976), 375-376; E. Akurgal , Ancient Civilizations and Ruins of Turkey 
(Istanbul , 1978), 248-251. 

34 Cf. the separately enclosed Royal Harbor at Alexandria. 
35 Livy, 44.16.10. 

36 Tacitus, Annals 15.43; Strabo, 5.3.7 (235). 

Hegias of Athens, Chion 
of Corinth, Boedas of Byzantium ... (3.praef.2) 

This is, as Vitruvius implies, a list of less known artists. Those 
elsewhere attested include Hegias (or Hegesias or Hagias), mas
ter or pupil of Phidias, I Chion,2 Myagrus,3 Boedas,4 Polycles,5 

and Theo of Magnesia6 

For Nature composed the human body ... 
which the famous ancient painters 
and sculptors employed (3 .1.2) (Figure 37) 

This passage refers to the Canon (Creek Kan6n) of Polycleitus of 
Argos and other literature on proportions that it inspired. The 
Canon was the title of both a statue and a treatise created by 
Polycleitus, probably in the third quarter of the fifth century 
B.e., to demonstrate the application of symmetria, or a theoretical, 
ideal system of proportions, to the human figure? The best sum
mary of its content comes from Calen, the encyclopedic physi
cian of the second century AD. In paraphrasing the opinion of 
the Stoic philosopher Chrysippus that health is the result of the 
harmony of the constituent e1ements of the body, he says: 
"Beauty ... resides not in the commensurability of the con
stituents [of the body]' but in the commensurability of parts, 
such as the finger to finger, and of all the fingers to the metacar
pus and the carpus (wrist), and of these to the forearm, and of 
the forearm to the arm, in fact of everything to everything, as it 
is written in the Canon of Polycleitus."8 Philo Mechanicus adds a 
remark, which may be a direct quotation from the Canon, that 
"perfection [to eu, the good, excellent] arises para mikr6n [from the 
small] through many numbers."9 The exact meaning of this 
statement is much debated (see figure) but it appears, from the 
phrase para mikr6n, and from the rhetorical sequence in Calen's 
description,1O that there is a module based on the smallest part 

1 Pliny the Elder, Natural History 34.49, 34.78. 

2 Pausanias, 10.13.7. 

3 Pliny the Elder, Natural History 34.91. 
4 Pliny the Elder, Natural History 34.66, 34.73. 

5 Possibly the son of Ttmarchides, a Creek painter active in Rome in 
the later second century S.e. 

6 Pliny the Elder, Natural History 35.144. 
7 Kan6n in Creek is a wooden measuring rod used by, among others, 

architects. The written version of Polycleitus's treatise was probably 
like a workshop manual that explained the system of proportions in 
great detail. It appears to have been the best known of all ancient trea
ti ses on aesthetics. See ]. ]. Pollitt, The Ancient View of Greek Art (New 
Haven, 1974), 14--22. The manuscript is lost, but there are several 
ancient references to its content: Pliny the Elder, Natural History 34.55; 
Lucian, De morte peregrina 9; and especially Calen, De Temperamentis 1.9. 

8 Trans. Pollitt, op. cit., 15. 

9 Syntaxis 4.1 .49. transo Pollitt, loe. cit. On attempts to derive the canon 
from known Roman copies of statues of Polycleitus, see R. Tobin, 
'The Canon of Polykleitos," American Journal of Archaeology 79 (1975), 

307-320, or H. Von Steuben, Der KanoH des Polyklet (Tübingen, 1969); 
al so F. W. Schlikker, Hellenistische Vorstellungen von der Schonheit des 
Bauwerks nach Vitruv (Ber/in, 1940), 55, 60. 

10 Calen was a well-trained writer and pro ud of his prose style. 
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or parts, or sorne sort of modular progression from the smallest 

to the largest determinate parts. 

In the fourth century B.C Lysippus modified the propor

tions of Polydeitus's canon in the direction of attenuation 

(e.g., foot to height equals 1:7 instead of 1 :6); he was one of 

the last sculptors to place emphasis on symmetria in practice, as 

opposed to eurytbmia, "grace, pleasing appearance" (i.e., an 

intuitive modification of proportion). Xenocrates, who more 

or less founded written art criticism in the fourth century B.C, 

was a sculptor trained in Lysippus's school, and it was through 

him that the concept of symmetry was passed on to literature 

in general as a fundamental critical tool. 

Modern interpretation of the canon remains unresolved," but 

the general idea is that the smallest part must have served as the 

module, and this module generated all the other major dimen

sions by means of sorne sort of mathematical or geometrical 

exercise. R. Tobin, for instance, suggested an "areal" method, in 

which each linear measurement was squared, and the diagonal 

of that square formed the next linear measurement. 12 

the center and midpoint 

of the human body ... (3 .1.3 ) (Figure 38) 

The famous problem with this Vitruvian image is the fact 

that the arms and legs of a human body have separate pivots, 

and hence when rotated form four ares with fou r centers, not 

a single cirde with the center at the "umbilicus"-navel. (The 

inscribing of the extended arms within a square usually is 

true .) However, the actual rota tion of limbs confo rms rather 

dosely with the image that Vitruvius suggests because the 

positions of the joints themselves move as well as the arms 

and legs. Vitruvius is aware that he is only speaking of the 

body's approximation to a geometric ideal for he says "to 

whatever extent (quemadmodum) the circular scheme may be 

present in the body." 

Perfect Numbers (3.1.5-6) 

The concept of "perfect" numbers (ttlnos, which has the same 

meaning as Latin perfectus: finished a completed process) is 
almost certainly part of Pythagorean number mysticism (late 

sixth century B.C). There were two different attitudes as to what 

the perfect number ought to be. The number 10 is definitely 

associated with original Pythagorean doctrine (the "ancients," 

sixth century B.C), 13 being the sum of the numbers 1, 2, 3, 4 

that form the tetraktys (triangle of four units on each side). This 

11 H. Diels, Antike Technik (Leipzig, 19 14), 14 ff.; S. Ferri , "Nuovi con
tributi esegetici al "Canone" della scultura greca," Rivista del l' Istituto 
Archeologico di Atene (1920), 133 ff.; j. E. Raven, "Polycl itus and 
Pythagoreanism"; D . Schulz, "Zum Kanon Polyklets," Hmnes 23 
(1 950), 200-220; Th. Lorenz, Polyklet (Wiesbaden, 1972); H . von 
Steuben, Polyklet (Tübingen, 1969/ 1975). 

12 R. Tobin, ''The Canon of Polykleitos," American lournal of Archaeology 
79 (1975) 307- 321 . 

13 Aristotle, Metaphysics M 8, 1024 a 32-34. 

figure was the "most sacred oath" of the Pythagoreans and the 

"principie of health:"14 

1 1 

1 1 1 

2 3 

4 5 6 

1 1 1 1 7 8 9 10 

The numbers of the tetraktys al so comprise the ratios of the 

principal musical intervals: the fifth (4 :3), the fourth (3:2), 

and the octave (2: 1). The triangle surrounds an inscribed 

hexagon (thus induding the other perfect number), and its 

center is 5, the midpoint between 1 and 10. 

The other tradition ("the mathematicians"), that six is the 

perfect number, may derive as well from Pythagorean tradition, 

but there is no mention of it in the fragrnents of Philolaos, Plato, 

or Aristotle (the earliest sources for Pythagorean doctrine). The 

earliest definition is from Eudid, c. 300 B.C (7. Def. 22) and 

hence is likely to lie more purely in the realm of mathematical 

speculation. A perfect number is a number that is equal to the 

sum of its own parts, that is, all of its factors, induding 1: 

6 =1+2+3 

28 = 1 + 2 + 4 + 7 + 14 

496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 

Nicomachus knew of only four perfect numbers: 6, 28, 496, 

8,128. (There are others, the next being 33,550,336.) Vitru

vius's explanation, by naming the constituent fractions of 1 to 

12, is slightly awkward, and not the way a professional math

ematician would have done it, but it is probably his way of 

explaining the factors of six. 15 

The notion that sixteen is a perfect number is probably 

Vitruvius's own rhetorical invention, based on observation of 

common events, and not necessarily part of the erudite math

ematical traditions. 16 

denarius of ten pounds (3.1.8) 

The Vitruvian term here translated as "pound" is as (pural 

asses) . In Greek and Roman currency, coin values were essen

tially units of weight, and the units of the two systems were 

similar. Roman unciae (ounces, twelve to an as ) could al so be 

linear measurements (i nches, twelve to a foot). Digital linear 

14 Theo of Smyrna, p 93. 17-949· Lucian, De LApsu in salutando, 5; both 
in Heath, A History of Gmk A1atb<matics (O xford, 192 1), 1, 75. The 
triple interwoven triangle or pentagram - that is, star-shaped penta
gon - was the principal symbol of health and the main sign of 
recognition among Pyrhagoreans. Scholiast on Aristophanes, Clouds, 
609; Lucian, De LApsu ... 5. 1.447- 8, ed. C. jacobitz. 

15 The passage has sometimes been considered a later addition. 
16 The numbers 6 and 10 and their arithmetical derivatives were com

mon in Roman bui lding practices of the first centuries B.e. and A.D. 

(i.e ., simple fractions or multiples: 3, 12, 24; 5 , 20, etc .). M. Wilson 
jones, "Designing the Roman Corinthian Order," lournal of Roman 
Archaeology 2 (1989), 62 . 



COMMON UNITS OF MEASURE (3.1.1-9) 

INTERPRETATION OF POLYCLEITUS'S CANON 
[afier R. Tobin, AlA 79 (1975)] --
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Figure 37, Common Units of Measure (3,1,1 - 9), 



COMMENTARY, BOOK 3 

ROMO BENE FIGURATUS (3.1.1-4) 

Figure 38. Horno Bene Figuratus (3.1.1-4 ). 
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measurement (16 digiti to a foot) was more common in build
ing, and in Vitruvius. 

Pliny records that during the crisis of Hannibal's invasion 
the denarius was revalued from ten to sixteen asses. 17 Vitru
vius's argument here seems to be that this revaluation was a 
result of, or in line with, mathematical-philosophical specula
tion. His equation of the Greek abolas with the Roman bronze 
as is not very close, although the denarius and the drachma 
had roughly similar values. 

Greek 

4 tricalcha = 1 obolos 
obolos = 1.04 gr. , Aeginetan, 0.73 gr. Athenian 
6 oboloi = 1 drachma 
100 drachmai = 1 mna 
60 mnai = 1 talent (6,000 drachmai) 

Roman 

1 uncia = .27- 27,5 gr. 
12 unciae = 1 as (originally = 1 Iibralpound, 88 gr., gradually 
reduced to 55 gr. in mid-second century, to less than half that 
by late second century) 
[4 quadrantes (fourths) = 1 as] 
[3 trientes (thirds) = 1 as] 
4 asses = 1 sestertius (originally 2 1/2 asses = 1 sestertius, con
traction of "semis tertius," i.e. , 2 1/2 asses) 
4 sestertii = 1 denarius (16 asses, originally lO/decem asses) 
[2 quinarii = 1 denarius] 
25 denarii = 1 aureus 
6,000 denarii or c. 25,000 sestertii = 1 talent 

Temple Types (3.2.1-8) (Figures 39, 40) 

Throughout the Ten Books Vitruvius uses the terms "pronaos" 
and "posticum" simply to refer to any space under a colon nade 
in the front and back. The modem use of the terms tends to 
restrict their meaning to the space between the antae, the 
columns in antis, and the short walls of the celia ("pronaos" 
and "opisthodomos"), particularly as determined by the plans 
of Greek temples, but in Vitruvius the terms are more flexible, 
or less specific, and refer to all the space at front and back, that 
bounded by the peripteral colon nade, if there is one, as well as 
that bounded by the antae and columns in antis. 

Hermodorus ... Mucius (3.2.5) 

Hermodorus of Salamis (Cyprus), architect of this building, 
the first all-marble Greek-style temple in Rome (supposedly), 
architect of the temple of Mars, and restorer of the navalia 

17 Pliny the Elder, Natural History 33,42-46. The revaluation of 213/ 
212 is actually fairly complex and controversial, and may (or may 
not) have involved, as Pliny reports, the reduction of the as to an 
ounce (uncia); the change of the denarius from ten to sixteen asses 
may more likely have occurred in the later second century, about the 
time of the Gracchi. C. H . V. Sutherland, Roman Coins (New York, 
1974), 45-47. 

(ship sheds), active c. 146 to c. 110 B.e. 18 On the Roman 
architect [C] Mucius, see Commentary: 7.praef.17. 

Hermogenes (3 .2 .6; also 7.praef.12) 

Architect of Artemis Leukophryne ("Diana") at Magnesia and 
Dionysos (= "Pater Líber") at Teos in western Asia Minor. See 
Commentary: 7.praef.12. 19 

Apollo at Alabanda ... by Menesthenes (3.2.6) 

A small pseudodipteros in western Asia Minor, second cen
tury B.e.; Menesthenes, unknown elsewhere, was presumably 
a student of Hermogenes. 

The Species ["Aspects"] of Temples (3.3.1-13) 

"Species" generally mean s visual appearances or aspects, the 
effect of visual appearance, and therefore it is here more or 
less the same as the elevation of a building. 

There are two ways of looking at how the proportional 
system given by Vitruvius works: the first is that, given a con
sistent diameter, column height reduces with increase in inter
columniation, or span; the second is that, given constant 
height, column diameter increases with increase in span. Vit
ruvius phrases it the latter way, which gives priority to struc
tural considerations (see figures). 

A further necessary implication is that, taking the entire 
Vitruvian system presented by Books 3 and 4 together, as the 
thickness of the column increases, the capital and base are 
higher in proportion to the total height of the column, and 
the shaft less. The reason is that both base and capital are a 
fixed fraction of the lower diameter of the column, and that 
as thickness increases (i.e., lower diameter becomes a larger 
proportion of the total height) , the base and capital obvi
ously become a larger part of the total height as welPo The 
actual practice, as it became established in the first century 
A.D., seems to have been quite different, and more practica!: 
namely, that the shaft was normally fixed at five-sixths of the 
full height of the column regardless of the thickness11 Varia
tions could still occur in the height of the capital and base, 
but if the capital were higher, the base had to be lower, and 
vice versa. 

Entablature height in the Vitruvian system, like the degree of 
neck (hypotrachelium) contraction, is dependent on absolute 
scale, not proportion. 

18 P. Gros, "Hermodorus et Vitruve ," Mélanges de l'Ecole Fran,aise de Rome. 
Antiquité85 (1973),137-161. 

19 For recent discussion and earlier bibliography, see W. Hoepfner, 
"Bauten und Bedeuten des Hermogenes," in Hermogenes und die Hoch
hellenistische Baukunst (Mainz, 1990), 1-34. 

20 This is pointed out by Mark Wilson Jones, "Designing the Roman 
Corinthian Order," Journal of Roman Archaeology 2 (1989) 60-61. The 
figure here is adapted from his figure 12. 

21 M. Wilson Jones, loe. cit. 
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entasis (3.3.13 ) (Figure 44) 

There is no indication in the Vitruvian text of the method for 
creating entasis since Vitruvius reIies wholly on a diagram that 
was originally at the end of each copy of the scroll for Book 
3. No manuscript survives with a version of the diagram. 

Entasis in Greek mean s tension or bowing, and therefore the 
basic meaning is elear: it refers to sorne sort of swelling curva
ture that was a common feature of Greek Doric columns from 
the early sixth century B.e. and of lonic from the later fourth. 
The most likely method of creating that curvature is represented 
by full-scale third-century sketch drawings incised into the 
unfinished walls of the Temple of Apollo at Didyma (which 
would have been erased when the walls were given their fi nal 
dressing).22 The drawing shows one of the columns of the exter
nal colonnade, with the horizontal dimension in full scale and 
the vertical reduced to one-sixteenth (i.e., each vertical division 
of a dactyVdigit represents one foot). lt also shows the upper 
torus of the base, the fiare, the conical taper of the hypotrache
lium contraction and, outside of that, the arc of a cirele. The cir
ele, which gives the curve of the entasis, is presumably swung 
from a center on the line that is perpendicular to the line of the 
contraction taper. The execution of the actual column simply 
required the translation of each vertical digit into a foot, which 
is a kind of multiplication that required only the use of the stan
dard ruler, and no arithmetic. By this kind of multiplication the 
arc of the cirele, and hence the actual curvature of the entasis, 
becomes stretched to an ellipse. 

An alteroative, and even simpler way to obtain entasis 
seems to have been used for columns in Rome from the first 
century A.D2 3 The rough cut of the column shaft is guided by 
two lines: one from the lower diameter Just aboye the fiare to 
the projection of the astragal at the top of the shaft (more or 
less a vertical ); and the second from the hypotracheIium (the 
upper diameter beneath the fiare) to the proJection of the lower 
astraga!. The intersection of these two lines shapes the shaft as 
a truncated cone aboye a cylinder. The junction is then simply 
rounded off by eye. 

The foundations (3 .4.1-4) (Figure 45 

Earlier Greek and Etruscan foundations were continuous linear 
masses of bonded ashlar masonry running under the entire line 
of each colon nade as well as under all the walls, but the foun
dation described here is typical of what became standard prac
tice in the later Republic and most of the Empire: isolated ash-

22 L. Haselberger, "Werkzeichnungen am jüngern Didymaion," Istan
huler Mitteilungen 30 (1980), 192-215; idem, "Bericht über di e Arbeit 
am jüngeren Apollontempel von Didyma," Ista»buler Mitteilungen 33 
(1983), 123- 140. 

23 Proposed by Mark Wilson ]ones in a paper given at the Williams 
symposium on stylobate curvature at the University of Pennsylvania, 
April 2-4, 1993. In press for Appeara»ce and Essence, Refinements of Classi
cal Architecture, Curvature (Philadelphia, 1997). 

lar pier foundations to take the concentrated loads under 
columns, which are stabilized with a mass of concrete rubble 
infill or with vaulted chambers, all of this resting on a raft or 
footing of concrete ("structura"). The use of piles in soft ground 
under foundations is also fairly common. Pile drivers were rela
tively common and could even be fIoated on rafts to work over 
water. The use of charcoal (and fIeeces) is attested in literature 
for the foundations of the archaic Artemision of Ephesus24 

The concero in monumental buildings was that the foun
dations should be, if not immobile, capable of settling as a 
unit, rather than differentially. In buildings of unmortared 
stone, any differential settling will open visible cracks in the 
joints of the blocks of the walls and epistyles, causing large 
blocks to be unevenly supported or loaded, eventually leading 
them to split. In Roman temples the substructure chambers 
could be used as storage vaults; the state treasury of Rome 
kept its reserve supply in the basements of the Temple of Sat
uro in the Forum; the mint hoarded its assets in the temple 
Juno Moneta on the Capitoline. 

The steps in front ... always 
an odd number (3.4.4) (Figure 45) 

There are several testimonia in Roman literature that entry 
into a room with the right foot is a sign of fortune or respect 
for a sacred place, even if it is a house25 

plinth, base molding, dado, 
cornice, and Iysis (3.4.5) (Figure 45) 

In practice there were several variations on the forms of the 
podium listed in Vitruvius. See figures . 

scamilli impares: Stylobate Curvature (3.4.5) 

"Scamilli impares" (or inpares) literally means "unequal little 
benches," and the little benches are sorne sort of physical lev
eling tool for controlling the curvature.26 In vertical surveying, 
the one certain starting point for all operations is a leveled line 
or plane, established with the use of a surveyor's leve!. If one 
face of a set of unequallittle blocks are lined up, they are most 
likely lined up on the line of the horizontal; the gradation or 
"inequality" in the other ends can control a curvature. 

The curvature can, of course, be anything one desires, but 
if one follows the procedure suggested in the Didyma draw
ings of column entasis - stretching a cirele to form an ellipse 
- one can shape a convenient set of scamilli by fitting their 
heights under the arc of a compass-drawn cirele. 

24 Pliny the Elder, Natural History 36.95; A. Bammer, Die Architektur des 
jüngeren Artemisions von Ephesos (Wiesbaden, 1972), 3. 

25 Virgil , Aeneid 8. 302; Petronius, 30.5; Horace, Epistles 2.2.37, Statius, 
Silvae 7. 172. 

26 First proposed by Bournof, reprised by W. H . Goodyear, Greek Refine
mmts (New Haven, London, and Oxford, 1912), 114. 



TYPES <GENERA) OF TEMPLES (3 .2.1-8) 

IN ANTlS PROSTYLE 
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Figure 39. Types (Genera ) of Temples (3.2.1-8 ). 



HELLENISTIC IONIC TEMPLES IN THE 
TRADITION OF PYTHEOS AND HERMOGENES: 

tIl tIltll tIltll tIl 
tIl tIl 
tIl fII 
fII tIl 
tIl tIl 
tIl tIl 
tIl tIl 
tIl tIl 
tIl tIl 
tIl tIl 
fII tIl tIl fII 
tIl tIl 
tIl tIl 
tIl tIl 
tIl tIltll 

(aboye) MAGNESIA-ON-THE-MAEANDER, 
, Artemis Leukopbryne, attributed to Hermogenes, c. 

220 B.C. 
(aboye center) PRIENE, Temple of Athena Polias, 
attributed to Pytbeos, c . 340 B.C. 
(aboye right) TEOS, Temple of Dionysos, attributed 
to Hermogenes, c. 200 B.C.1 
(rigbt) MAGNESIA-ON-THE-MAEANDER, Agora, 
Temple of Zeus, c. 220/2001 
(far right) PRIENE, Agora, Temple of Zeus , later 
fourth century? 
[from W. Hoepfner, "Bauten und Bedeuten des Hermogenes," in 
HerrnQ&e0cs und dje Hocbbellenjstischen Baukunst (Mainz, 1990), 
1-34, figs. 11, 17, 32.] 
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Figure 40. Hellenistic lonic Temples in the Tradition of Hermogenes. 
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Figure 41 , Species ("Aspects") of Temples (3.3.1- 1 3). 

Tetrastyle: 1 11/2 

pexastyle: 18 

1/2 rI\ 
W Octastyle: 24 



COMMENTARY: BOOK 3 

"THE LARGER THE SPACES BETWEEN THE COLUMNS, THE 
GREATER THE DIAMETERS OF THE SHAFTS ... " (3.3.11) 000 
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Shafts . .. " (3.3 .11 ). 
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DEPENDENCE OP HYPOIRACHEl.IUM CONIRACTION ON COLUMN HEIGHIS (3.3 .12) 
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ENTASIS ~Yrall1S (lNTENTlOICONTENTlO = TENSIONING) (3.3.13) 

ELLIPTICAL CURVATURE 
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FOUNDATIONSIPODIA (3.4.1-2, 3,4,4) 
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SCAMILLIIMPARES-STYLOBATE CURVATURE (3.4.5) 
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Figure 46. Scamilli impares-Stylobate Curvature (3.4.5). 
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There are several different possible methods of executing 
the curvature (see figures ): dressing down the stylobate until 
all the top surfaces of the blocks are level or countersinking 
the blocks from a level stylobate and dressing it down till the 
countersunk holes disappear27 The curvature can be aver
aged, or smoothed out, between points by the use of flexible 
wooden rods and red lead, which is the normal final stage in 
dressing stylobates 28 Vitruvius's statement implies that the 

dressing down is done in the stylobate blocks, but the amount 

of labor could be reduced if the curvature was established in 
the foundations (i.e., the "stereobates"). 

A second method has been proposed for the fifth-century 
s.c. Greek temple at Segesta, Sicily, namely inverting a cate 
nary curve given by a pendant cord (see figure ).29 

Vitruvius states that this procedure applies only to the sty
lobate course and everything aboye; in Greek temples the 
curvature was usually determined much lower down in the 
foundations , sometimes even in the foundation trench . 

the base . . . lower torus and the scotia (3.5.2) (Figure 48 ) 

In the bases, the projection of the flare is not specified, and 
this affects the projection of the other eIements of the base, 
except the projection of the lower torus, which has to be tan
gent with the face of the plinth . In the "Ionic" base (Attic
Ionic, in modern common parlance) there are several alterna
tive forms for the arrangement of the fillets and astragals on 
the trochili. 

the capitals (3.5.5-8 ) (Figure 49) 

In the capital, Vitruvius says nothing to imply that the canalis 
is straight between the volutes, although that was largely 
standard practice in the entire Hellenistic world by the late 

first century s.c. , nor does he specify the relative height of 
the canalis to the "cymatium" (normally referred to as cushion 
or echinus in modern parlance). The only way of guessing the 
height of the echinus is to assume that, like other cymatia, its 
projection is supposed to equal its height. For the smallest 
column, the upper diameter is 15 units across, the projection 
of the cymatiumlechinus equals the plinth plus one on each 
side (19 + 2 = 21); hence the projection and height ought to 

27 The latter technique has recently been attested in the stylobate of a 
fo urth-century B.e. building at Knidos. Hansgeorg Bankel, in a paper 
to be publi shed in Appearanee and Essenee: Refinements of Classieal Arehitee
ture: Curvature (Philadelphia, 1997). This technique, incidentally, is 
similar to the "pointing" technique for producing copies of statues: 

points are taken off the master and then stereometrically drilled in to 
the unworked block of the copy until there are enough points for 
the intervening spaces to be worked by eye. 

28 As indicated by the Lebadeia and Oelian building inscriptions. ] . 
Bundgaard, "The Building Contract from Lebadeia," Cla ssiea et Mediae
valia 8 ( 1946). 

29 O . Mertens, "Herstellung der Kurvatur am Tempel von Segesta," 
Rheinisehes Museum 81 ( 1974), 107- 11 4; idem, Der Tempel von Segesta und 
die dorisehe Tempelkunst des grieehisehen Wes tens in klassiseher Zeit (Mainz, 
1984),34-35, Beilage 21. 

be 2 112. This, of course, would have to vary with the overall 
height of the column because larger columns have less con
traction, and hence the echinus projects less. Hence it is pos
sible that Vitruvius did not mean for the height of echinus 
and canalis to be fixed30 

circling around (3.5.6) 

"Tetrans" (quartering) means any figure - intersection of two 

lines - which divides an area into four (hence it is not quite 

the same thing as axes of a grid or quadrant). "Summa tetrans" 

implies starting the compass on the top axis (the cathetus), 
but that does not work beca use the two ares do not meet at 
their tangents to the horizontals and verticaIs; see figure 31 

One should note that Vitruvius design creates a rather short 
spiral of only two turns; it is common for Hellenistic capitals to 
have two and a haIf or even three full turns. It is also common 
for the spiral to reduce in width, and Vitruvius's maintains a 
constant width. In Vitruvius's system, one changes the design 
simply by changing the arithmetic of the vertical divisions of 
the capital. The eight-part division allows the radius to reduce 
four units (one-haIf unit per quadrant through eight quadrants 
equals two full turns); ten parts would allow two and a haIf 
turns; and so on. 

the eye's glance (3 .8.9) 

See Commentary on 4.4 .3. 

the epistyle (3.8 .10) (Figure 51) 

In the entablatures Vitruvius leaves unspecified whether the 
cymatium of the dentils is included in the given height or 
added to it; the former seems more likely, as the latter pro
duces a very high dentil course, and normally he includes the 

crown molding in the height of the course. He also leaves 
unspecified the position of the frieze and the middle fascia of 
the epistyle. 

molding (3.8.10) 

The word cymatium is here translated as "molding"; Vitruvius 
seems to make no distinction between Lesbian cymatium or 
ovolo because he refers to almost all of the moldings as 
"cymatia ." "Cymatium" seems to be his generic term for any 
larger molding with a curved profile . When there is an astra
gal , he usually specifies it. Only in the description of the 
doorways (3.6.2) does he define the profile of the cymatium: 
fo r the jambs, Lesbian cymatium with astragal; for the cornice 
bed molding, Doric cymatium with Lesbian astragal. 

30 In late Hellenistic capitals in Asia Minor the canalis was higher than 
the echinus. In the early Imperial period, the relationship was 
reversed. O . Bingol, Das ionisehe No rmalka pitelle in hellenistiseher und romis
eher Zeit in Kleinasien, Istanbuler Mittei lungen Beihef t 20 (1980), 149 ff. 

31 This is essentially the position of the four points of the campass visible 
in a fragmentary lonic capital from the Villa of Hadrian. P. Gros, ed., 
Vitmve, de l'arehitecture iv (Paris, 1992), 165, fig. 32; M. Ublacker, Das 
Teatro Marittimo in der Villa Hadriana (Mainz, 1985), fig. opposite p. 38. 
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Figure 47. "Attic" Base (= Attic-Ionic) (3.5.2). 
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COLUMN INCLINATION (3.5.4) 

TOTAL EFFECT OF COLUMN INCLINATION AND STYLOBATE CURVATURE 

Figure 48. Column Inclination (3.5.4). 
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(symmetries for columns 25 feet high or less) 
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Figure 49, "Pulvinated" Capital (= lonic) (3,5,5- 8), 
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THE PROBLEM WITH SWINGING THE ARCS OF THE VOLUTE (3.5.6, 3.5.8) 
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PROBABLE METHOD OF SWINGING THE ARCS OF THE VOLUTE 

lome capital from Hadrian's Villa, 
Ihe Teatro Marittimo, wilh eompass points. 
[afier Ueblacker and Gros, in Gros, ed. , 
Vitruve iii (Paris, 1990), lig. 32.] 

4Ye PART.5 

3Ji PART.5 

Figure 50. The Problem with Swinging the Ares of the Volute (3 .5.6, 3.5.8). 
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IONIC EPISTYLES (3 .5.8-11) 
symmetries tor columns 12 to 15 teet. 
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Figure 51. Ionic Epistyles (3,5,8-1 1) , 



COMMENTARY: BOOK 3 

EPISTYLE HEIGHT (pROPORTION) DEPENDENT UPON COLUMN HEIGHT (3.5.8) 
Drawn 10 variable seale, constant modulus (Iower día.) 
For systle or eustyle symmetries (9 1/2 día) 
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FLUTES OF THE COLUMNS (3.5 .14) 
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Figure 53 . Flutes of the Columns (3.5.14). 
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Classical and Hellenistic Examples of Simas and Spouts SIMAS AND L10NHEAD WATERSPOUTS (3 .5.15) 
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Figure 54. Simas and Lionhead Waterspouts (3.5.15). 
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the flutes of the columns (3.5.14) (Figure 53) 

Vitruvius, as usual , does not give any indication of how one 
divides the arc of a circle into twenty-four parts¡ in many 
cases these numerous subdivisions of a given dimension may 
simply be achieved by progressive experiment and adjustment 
of the compass and divider, but here it can be achieved by 
starting from a hexagon and progressively halving its sides32 

It seems unlikely that Vitruvius really means that the flutes 
themselves are as wide as the adiectio added to the column for 
entasis. lf the entasis were as wide as a flute , the curvature 
would bulge out beyond the vertical before tapering back 
inward, producing a curve like a cigar.33 Stria is supposed to 
mean "f1ute" or "channel" but can al so mean pleat or fold. It is 
related to stringo, which can mean banding, confining, string
ing a bow. Hence the term does not necessarily mean the 
channel, or depth - what we call the f1ute - but the ridge, 
what we call the fillet. lf the method of determining entasis is 
anything like the method suggested by the Didyma drawings, 
then it is more likely that the "adiectio" equals the size of the 
fillet between the f1utes. 34 

Vitruvius (3.1.13) says nothing about the quantity of the 
adiectio of the en tasi s, but he implies here that the method is 
shown in the drawing at the end of Book 3. The adiectio is 
presumably an amount added to the line of the taper (the 
contractura) at "the middle" of the column. lf stria means the fillet 
of the f1ute, it could be that the way the drawing indicates the 
quantity of the adiectio is an amount (like the small black circle 
in our drawing), which can be added to the taper of the column 
without making the curve bulge out beyond the vertical, that 
is , a small circle which at the midpoint of the column fits in 
between the verticalline and the tapered line of the contractura. 

The controlling of the section of profile of the f1ute by 
rotating a set square inside it is simply a functional demon
stration of one corollary of the theorem of Thales of Miletus 
(early sixth century B.C.): all triangles inscribed inside a circle 
with the diameter as the hypotenuse are right triangles. 

32 Working with a divider can in fact be extreme!y accurate once the 

user has acquired a high leve! of manual skill . Therefore many subdi
visions that are not obtainable by geometric theory are achievable to 
considerable precision by skillful "fudging." Much of an architect's 
geometric work, after all , needs only to be functionally precise, not 
theoretically so. 

33 This interpretation of sIria = flute largely accounts for the extensive 
Renaissance through eighteenth-century tradition of columns that 
swell outward before tapering back inward. 

34 Choisy and A. Claridge interpret sIria as fillet; P. Gros insists [cor
rectly. Translator's note.] that it must mean the channel of the Aute. 
See L. Haselberger, "Bericht über die Arbeit am jüngeren Apollon
tempe! von Didyma," Istanbuler Mitteilungen 33 ( 1983 ), 96; A. Clar
idge, TetnPio di Adriano (Rome, 1982), 28; P. Gros, Vitruve, de L'architec
lure, iii (Paris, 1990), 199. 

on the simas ... \ion heads 
should be sculpted (3.5.15) (Figure 54) 

Vitruvius specifies that spouts align with the centers of tegulae 
(pantiles) and with the centers of columns. This requires that 
to sorne extent the roof tiles must correspond to the symmet
rical system of the colonnade, but there are no stipulations as 
to how many tiles there are to a bay or whether every row of 
tegulae must have a spout. Sorne Hellenistic sima and spout 
patterns correspond to Vitruvius's preferences, but others 
have spouts aligning with imbrices, rather than tegulae, and most 
seem to have pierced spouts in the centers of the bays as well 
as over the columns. 35 

Terracotta roof tiles were normally about one foot across, 
but sizes varied, particularly in the late Republic, and for 
monumental buildings, tiles of terracotta or marble could be 
special ordered. Spouts could often be centered not on the 
tegula but on the imbrex (cover tile), but in smaller Hellenis
tic buildings (e.g., stoas) it was fairly common for there to be 
spouts centered on each tegula. 

In the reconstruction of the Stoa of Attalos in Athens by 
the American School of Classical Studies in the 1950s, it was 
discovered that it was important for the tongues of the lions 
to protrude in order to cast the water away from the cornice¡ 
as executed, the tongueless spouts tend to drool and stain. 

BOOK 4 

The Discovery of Symmetries 
[inventions of the ornaments] (4.1-2) 

There are two aspects to Vitruvius's historical analysis of the 
origins of architectural formo the symmetries, or proportions 
of each type, and the formal vocabularies ("ornamenta" or "mem
bra"). The symmetries (4.1.3- 8) are abstracted from selective 
analysis and development of certain features of human pro
portions (Vitruvius focuses only on slenderness)¡ the formal 
vocabularies derive from analyzing and abstracting the princi
pIes of timber roof structure (Doric and lonic, 4.2 ) or vegetal 
representation (Corinthian, 4.1.8- 10). 

the Corinthian type itself has not had its own 
set rule for the cornices ... may . .. be designed 
with ... triglyphs ... or ... lonic rules (4.1.2 ) (Figure 55) 

"Mixed orders" appear almost as soon as the Doric and lonic 
types themselves¡ placing dentils in Doric entablatures or 
Doric entablatures over lonic columns appears as early as the 
fifth century B.C. (e.g., terracotta reliefs in Tarentum). In the 
Hellenistic period, both these features became fairly common 

35 The archaeological reconstruction of the patteros of tile and sima 
spouts is often lacking or difficult on surviving monuments; they are 
often not worked out with certainty in scholarly publications. 
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·CORINTHIAN COLUMN APPEARS MORE SLENDER THAN IONIC· 
(4.1.1) 
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Figure 55. "The Corinthian Column Appears More Slender Than the Ionic" (4.1.1) . 
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options, especially in the upper stories of Pergamene stoas in 
Asia Minor. "Mixed orders" are not particularly common in 
Rome, but are in Campania, Vitruvius's likely homeland, even 
in monumental buildings (e.g. , the second phase of the Forum 
Temple in Paestum c. 100 B.C. ).! 

The Athenians ... founded thirteen colonies (4 .1.4-5) 

This account combines the semilegendary "lonian" migration 
of c. 1000 B.C. with historical events under Lysimachus of 
Thrace, one of Alexander's successor generals. 

Panionian ApolIo (4.1.5) 

The sanctuary of the lonian League situated somewhere on 
the north side of Mt. Mycale between Ephesus and Miletus 2 

Later generations, more advanced in the e1egance and 
subtlety ... (4.1.8) (Figure 56) 

This account of the deveIopment of taste effectively corre
sponds with Greek architectural history: in the fifth century 
B.C. Doric columns are set at between 4 1/2 and 5 times their 
lower diameter; in the fourth century and Hellenistic period 
the proportions are raised to 6: 1 or even 7: 1.3 T his develop
ment also corresponds with changes in the figural arts in the 
fourth century B.C. 4 

the invention of this type of capital 
[Corinthian] (4.1.9- 10) (Figure 57) 

The earliest known Corinthian capital is that from the inte
rior colonnade of the temple of Apollo Epikourios at Bassae 
(later fifth or early fourth century B. C.), where the column 
may have served as the aniconic cult image. The invention 
seems to have been brought about by the combination of 
the simple bell shape of the kalathos (basket) with a type of 
acanthus leaf and tendril which was becoming popular in 

Technically the Forum Temple is not Corinthian but leatures a Corin
thianizing figural capital, mixed D oric entablature, and dentils. The 
bases are al so extremely eccentric a torus over a fiare . F. Kraus, R. 
Herbig, Der Korinthiseh-dorisehe Tempel am Forum von Paestum (Berlin, 1939). 

On mixed orders: H. Lauter, Die Architektur des Hellen ismus (Darmstadt, 
1986), 257- 259 et passim; H . Knell , Vitruvs Arehitekturtheorie (Darm
stadt, 1991), 50- 51. 

2 Herodotus, 1.143; Strabo, 14.1. 20. 
The only major correction one migh t make to the Vitruvian scheme is 
that the first generation 01 Doric buildings, c. 600-570 B.C., leatures 
not only the thickest columns in Greek history, but al so the thinnest 
(i.e. , the widest range 01 proportions). 

4 That is, increasing height 01 figure from six to seven ti mes the mea
sure 01 the loot. This is interpreted as part 01 a general change in the 
symmetries 01 the ean6n 01 Polycleitus carried out by Lysippus. Lysip
pus is seen at one and the same time as the ultimate representative 01 
the use 01 symmetry to control the proportions 01 the human figu re in 
sculpture and painting, and the change to a sensib ility which lavors 
the concept 01 "eurythmy," the sense 01 pleasing motion or grace, 
over clarity 01 measure . See F. W. Schlikker, Hellenistisehe Vorstellungen 
von der Sehiinheit des Bauwerks naeh Vitruv (Berlin, 1940), 72-95. 

Athenian grave steIai in the later fifth century B.C5 If Bassai , 
or at least its interior, was in fact by the Athenian architect 
Ictinus,6 then Vitruvius's attribution of the invention of the 
capital to the Athenian sculptor Callimachus (late fifth century) 
may represent historical fact . ("Katat€xitechnos" means "refined"; 
sorne MSS read catatechnos, meaning "thoroughly skilIed.")7 The 
name Corinthian may refer not to the place, but to the possibil 
ity that the leaves were first attached in bronze 8 The earliest 
forrn , at Bassai, was not particularly coherent as a tectonic 
unit. The evolution, or critical refinement and revision , which 
lead to the "definitive" form, occurs over the course of the 
fourth century and is more or less complete by the time of the 
interior capitals of the Tholos at Epidaurus (end of fourth 
century) 9 

5 On this idea 01 the origin: G. Roux, L'Arehiteetre de /'Argolide aux quatribne 
et troisieme si,eles avant 1.c. (Paris , 196 1), ch. 12, 359- 367. On the col
umn as cult image, N. Yalouris , "Problems Relating to the Temple 01 
Apollo Epikourios at Bassae," Acts of the XI International eongress of elassi
cal Archaeology (London, 1978),89- 104. The kalathos would be a rel a
tively simple invention because it is in effect a rotated cavetto, or 
rotated archaic sola capital. Roux, op. cit., fi g. 104. It is also the same 

shape as a common type 01 krater. 
6 Pausanias, 8.41.9. 
7 The nickname is securely transmitted in MSS 01 Pausanias , 1.26.7, 

less so in Pliny the Elder, Natural History 34.92. 
8 Corinth was a center 01 Greek bronze work throughout antiquity, and 

the term eorinthian came to mean bronze work in general. The Porticus 
Octavi in Rome (built by Gn. Octavius, 174 B.C. , probably next to the 
later Porticus Metelli/Octavia) was referred to as the Corinthian portico 
because it had capitals revetted with leaves 01 gilded bronze; Pliny the 
Elder, Natural History 34.7.1. Vitruvius }Vould have known the building, 
as it was among the first 01 the splendid new porticus structures built in 
the Campus Martius. Vitruvius is the first direct source to use the term 

eorinthian to describe this type 01 capital. Others: Strabo, 4.4 .6; Pliny, 
34.7.2; Pausanias, 8.45.4; Athenaeus, 5.205.c, quoting Kallixenos (sec
ond century B.C. ) describing the pleasure barge 01 Ptolemy IV. In this 
context, it is not totally out 01 the question that Vitruvius was the first 
to attempt to establish the term as standard, and succeeded, although 
the reference from Pliny might suggest that the term had long been in 
general use to describe the Porticus 01 Octavius (the Corinthian por
tico, meaning the bronze portico ). 

9 Strictly speaking, the Epidauros capi tal is not referred to in the scholarly 
literature as a "normal" capital because the central tendrils do not touch 
the abacus, but the fundamen tal proportions and effect are achieved: the 
leaves and tendrils , objects which in reality are highly fragile , are 
rearranged into a compact, three-tiered upward accelerating mass that 
gives the iIIusion 01 powerful support. Tegea and the Lysicrates Monu
ment represent intermediate stages in the evolution. They show that, as 
in early Doric temples, the evolution was not gradual (Iiterally step by 
step in a single direction), but cast about on all sides 01 the final solution 

befo re hitting upon it: too tall, too short, and so on. On the lourth
century evolution 01 the Corinthian capital: Roux, op. cit. , ch. 12, 
359-387; H . Bauer, Korinthische Kapitelle des 4. und 3. Jahrhunderts vor Christus 
(Berl in, 1973) DAI Beiheft 3; W D. Heilmeyer, Korinthische Normalkapitelle 
(Heidelberg, 1970); H. von H esberg, "Lo sviluppo del ordine corinzio in 
etá tardo-repubbl icana," in rart deeoratif ¡¡ Rome ¡¡ la fin de la République et au 
debut du Principat, Rome, EFR (1981), 19- 53. 



FROM GENl1S TOSYMMETRIA (4.1.3-8) 

Doros built a sbrine to Juno [Hera] in Argos 
whieh "happened" t~be of the this [Dorie] type .. 

(:; 
PA~T5 
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The first lonians desired to build a shrine 
to Panionian ApoDo of the same "Doric" type, 
and seeking principIes for columns suitable for 
bearing loads, they measured the footprint of a man, 
and discovered that it is one-sixth of bis height. 

Later generations, more advanced 
in elegance and subtlety, and 
delighting in 1I).0re attenuated 
proportions, established that 
the height of the Doric column 
should be seven times ... . 

~..¡¡.u...H.l.1~ ._--_. ___ .. l_"OOW_-~-I"-'+*'!+'---
1 

The lonie type .. . 

B 
FAATS 

1 
PAI1.T 

Afterwards, the lonians, seeking a new appearanee, 
applied the ratio of a woman's slendemess, making the 
diameter one-eighth the height . .. 

1 1 
PART 

Figure 56. From Genus to Symmetria (4.1.3- 8). 

PART 

Later generations, more advaneed, 
etc . ... made the height of lonie 
columns nine times the width: 

1 
PART 
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Kalyx krater 

'" The Vitruvian legend: 
a cemetery in Corinth 

Archaic "sofa" capital, from Argos 
[fmm Roux, L'architecture de 1'areo1ide 
(parís, 1961) fig. 104.J 

Fourth Century B.C. Evolution of the Definitive Corinthian Capital: 
[based on H. Bauer, Korinthische K'Rilelle des 4. und 3. Jahrhunderts v. Chr. (Berlin, 1973), pis. 
8, 11, 13, 14J 

Bassai Athens, Lysikrates Monument 

Development of lhe Modillion Cornice (Iater the Corinthian Cornice) 

-~~dli~~ 
@);.~~) 
::';n('f)~ 

Isolated entablature from Pompeü, 
Villa of the Mysteries 
[interprete<! by P. Gros, in AUrea Templa 
(París, 1976) pI. 48] 

Forum, Temple of Divus Iulius 
[afier Gros, Aurea Templa (París, 1976) pI. 42.] 

The Julian Regia 
[afier Gros, AUrea Templa (París, 1976) pI. 44] 

Figure 57. Corinthian Origins (4 .1. 8-1 1). 

Berlín: The "Giustiniani" Stele, 
from Paros? c. 460 B.C. 

Epidauros 
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}f--------+---
SYMMETRIES OF THE CORlNTHIAN CAPITAL (4.1.11-12) 

Upper diameter varies 
from 5/6 to 8/9 L.Dia. 

Figure 58. Syrnrnetries of the Corinthian Capital (4.1.11 - 12). 
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CORINTHIAN CAPIT ALS OFTHE LATE REPUDLIC & AUGUSTAN AGE 
[from M. Wilson-Iones, "Designing tbe Roman Corinthian Capital,' 
flIS& 59 (1991), fig . 2, reproduced here 10 differen! sca1es.] 

llUJWUWll 
I ]l1lJUll~~ -( 

! , 
( ) 

Temple of Hercules ( 
Olivarius, late second 

Apollo Sosianus, cent. D.C.? Tivoli, "Temple of the 
c. 20 D.C. Sibyl," c. 100 D.C. 

"There are, however, types of capitals which are put on the same columns yel 
called by different names. 1 am nol able lo give their symmetries, nor for that 
maUer to name the types of columns, bUI il seems lo me tbal their vocabulary 
~ has been drawn from Corintbian, lomc and Doric, whose 
symmetries have been adapted to tbe refinement of new types of carving .• 
(4.2.8) 

Pompeii, a selection of capitals 
(from Mau) . 

~ 
Mars Ultor, 
dedo 2 D.C. 

Solunto. c. 200 D.C. 
House of Augustus on tbe Palatine. 
unfinished and fmished stales. 

[from A. Villa. l capitellj di SolunlO (Rome, 1988).) [from M .Wilson Iones, flIS& 59 (1991), fig. 1<1 

Figure 59. Corinthian Capitals of the Late Republ ic and Augustan Age . 

7 

~ 
Castor and Pollux, 
c. A.D. 6 
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the origins . . . the ornaments (4.2.1-6) (Figures 60, 61) 

Vitruvius, of course, considerably postdates the actual time of 
origin of the Doric and lonic column types, and there is no ear
lier clear reference to their "origins." Doric appears c. 600 B.e. 
in our archaeological evidence, lonic about the same time or 
possibly a little latero According to Vitruvius's analysis, Doric 
and lonic are simply two different interpretations of the same 
structural sequence: Doric exposes the beam ends of the transtra 
or trabes), and projects the cantberii, shaving off the underside to 

fo rm mutules¡ lonic suppresses the transtra and cantberii and pro
jects the asseres-common rafters - to form dentils. 

The origin of the Doric type is one of the most debated 
issues in architectural history. In modern scholarship there are 
essentially three theoretical approaches.1O The first, deriving 
from Vitruvius, is the wood origin theory. In modern archaeo
logical theory this assumes that the vocabulary was worked 
out somehow in seventh-century buildings with stone founda
tions and timber colonnades, and hence there are no pre
served traces until the first stone Doric temples appear in our 
evidence C. 600 B.e. 11 

The second is a loose collection of evolutionary theories. 
This assumes that Doric "ornamenta" may have developed gradu
ally through steady, cumulative modifications of earlier motifs, 
such as the Mycenaean "split-rosette," or the Mycenaean cushion 
capital, possibly combining with sorne wood structural forms. 

The third is that the Doric type was created suddenly, 
perhaps in a single ambitious building project C. 620/600 B.e. 
by the adaptive imitation of one type of Egyptian colonnade 
called proto-Doric, which has long been noted to have an 
uncanny similarity to Doric (see figures ). This Egyptian type 
of colon nade was modified in two ways: by the insertion of 
a cushion below the abacus¡ and the dividing of the cavetto 
cornice into distinct vertical and horizontal surfaces, with 
the invention of a decorative, rhythmic pattern for those 
surfaces . 

The Vitruvian question of origins has been a very impor
tant vehicle for modern theory.12 The debate accepts, as does 
Vitruvius, that it is largely a question about the nature of 
"tectonic signification," that is, that the Doric in sorne man
ner is an expression , or suggestion, of structure. The first of 
the three theories, and to sorne extent the second, assume 
that logical expression of structure derives from actual struc-

10 The following is a summary of T. N . Howe, The Invention of the Dorie 
Order (Diss., Harvard, 1985, University Microfilms). 

1 1 A. von Cerkan did the most thorough development of this hypothe
sis, finding a part for part earpentry origin for all features. "Die 
Herkunft des dorisehen Cebalks," Jahrbueh des Deutsehen Arehiiologisehen 
Instituts in Rom 63-64 ( 1948- 1949). The figure here summarizes his 
approaeh. 

12 The Vitruvian wood-origin theory has been known to most arehi
teets sinee the later fifteenth eentury, but the issue of origins does 
not beeome a hot topie of debate until the middle deeades of the 
eighteenth eentury, that is, just when modernity begins to question 
the authority of the classieal orders. 

ture. To a considerable extent, this is what Vitruvius seems to 
assume, although he also seems to emphasize the act of ana
lytical abstraction as opposed to imitation. The third theory, 
the Egyptian-imitation theory, presents the more disturbing 
prospect that expression of structure may derive from forms 
that do not derive from the forms of structure. 

The same debate also applies, if to a lesser extent, to lonic 
architecture. lts first identifiable forms now appear to date 
only shortly after the appearance of Doric, to the early sixth 
century.13 It seems also to have been created as an assemblage 
of motifs, in this case the stylized plant motifs gathered from 
the Near East and Asia Minor. 

simply can not be common rafters 
beneath major rafters (4.2.5 ) (Figure 60) 

Vitruvius was quite right in saying that in his time there was no 
form of entablature which was specific or unique to the Corin
thian column (4.1.2). This remark appears to be a reference to 
the attempt to develop a type of cornice (the so-called modil
lion or console cornice) specific to the Corinthian type.14 The 
modillion or console cornice, with double scroll brackets directly 
under the cornice and aboye the dentils, was, however, being 
developed in the 405 and 305 B.e. The rectangular bracket or 
modillion appeared C. 150 B.e. as a version of the Doric mutule, 
mainly in the upper Ionic stories of Pergamene stoas, and it 
appeared in Roman stucco (and second style wall painting) in 
the early first century. In the 30s and 205, this kind of bracket, 
along with double volute scroll consoles (adapted from door 
frames ) appear for the first time in monumental architecture in a 
number of buildings built or rebuilt in the second triumvirate 
and early principate, such as the temple of Divus Iulius in the 
Forum, Magna Mater on the Palatine, and the Temples of Cas
tor, Saturn, and Concord in the Forum. The Composite capital 
may al so have been invented at this time. 15 The internal cornice 
of the Tower of the Winds in Athens almost follows the Vitru
vian recommendations. 16 

13 C. Cruben, "Das alteste ionisehe marmorne Volutenkapitell ," Istan
buler Mitteilungen 39 (1989) , 161 ff. 

14 D . E. Strong, 'The Temple of Castor in the Forum Romanum ," Papers 
of the British Sehool at Rome 30 ( 1962), 1-30; idem, "Some Observations 
on Early Roman Corinthian," Journal of Roman Studies 53 (1963 ), 
73- 84; idem, "Some Early Examples of the Composite Capital ," Jour
nal ofRoman Studies 50 (1960), 119- 128; H. von Hesberg, Konsolengeisa 
des Hellenismus und der fruhen Kaiserzeit (Mainz , 1980). 

15 D . E. Strong, "Some Early Examples of the Composite Capital ," Jour
nal of Roman Studies 50 (1960), 11 9- 128. Composite type eapitals also 
appear on second style wall painting. lf seeond style wall painting is 
dependent on Alexandria, some of this formal invention may have 
eome from Alexandrian arehiteeture. 

16 This was built by a Near Eastern merehant, Andronicus Cyrrhestes 
(Andronikos of Kyrrhos, a town near the Euphrates), probably within 
twenty years of Vitruvius's writing (e. 50-37 S.c.). lt almost follows 
the Vitruvian sequenee, but with modillions under the eornice and 
dentils aboye the eorniee and under the sima. Stuart and Revett, illus
trated in A. W. Lawrenee, Greek Arehiteeture (Harrnondsworth, 1973), 
plate 133A, and p. 137. 
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STRUCTURAL ORIGINS OFTHE GENERA AND THEIR ORNAMANETA 
(FLOOR AND ROOF SYSTEMS) (4.2.1-6) 

"MODEST/COMFORTABLE SPAN:-

Roof of Ihe Late Antique basilica of 
Sto Paul outside-Ihe-walls, Rome, 
wilh typical timber joints. 

DORlC ORlGIN IN TIMBER: 
emphasis of principal rafters ~ 

Modillion Cornice ... 

"LARGE SPAN:" 

rafters 

CONTIGNATIOlflooring, i.e., 
assemblage of li&ua and decking -1 

IONIC ORlGIN IN TIMBER: 
emphasis of common rafters ~ 

.. ." corrected" according 
to structural logic 

~'[i~im*Y' 
1 COL"M~A""I'" 
I I 

.----::----

____________________ ~7 
) 

Figure 60. Structural Origins of the Genera and Their Ornamenta (4.2.1 - 6). 



.•. • 220 .:. . OOK 4 COMMENTARY· B 

DORICO RIGINS (4.2.2-4) 

Vitruvius' W ood-Origin Tbeory 

IDltatlOn of E Adaptive 1 . . gyptian Colonnade 

Figure 61 D . . arte Origins (4.2.2- 4). 
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Arcesius, Pytheos . .. Hermogenes (4.3 .1) 

Arcesius is unknown outside Vitruvius, who al so attributes to 

him a temple in Tralles and an essay on Corinthian symme

tries (7.praef.12). Pytheos: 1.1.12; 1.1 .15; 7.praef.12. Hermo

genes: 3.2.6; 3.3 .8; 3.3 .9; 7.praef.12. 

inconvenient in working out the distribution of triglyphs 

(4.3.1) (Figure 62 ) 

This is the so-called angle conflict of Doric. The problem 

comes about because of innate conflict in the formal rules: 

metopes must be square; columns must be centered under 

triglyphs; at the comers, triglyphs must meet; epistyles must 

be centered over columns; epistyles are usually wider than 

triglyphs, so that at the comer the triglyph and epistyle 

cannot correspondo One must either stretch the metopes of 

the comer bay or contract the spacing of the columns of the 

comer bay. 

There is no conflict only when the epistyle width equals the 

triglyph width . Vitruvius appears to give the wrong formula: to 

keep the frieze elements equal, the actual contraction equals 

half of the difference between the width of the triglyph and the 

width of the epistyle. This equals half the breadth of the 

triglyph only when the epistyle equals twice the triglyph. 17 

Vitruvius's extraordinary suggestion that the problem should be 

solved with a split metope at the comer seems to have no 

known precedent in Greek architecture and no known progeny 

in large-scale Roman architecture. Similar examples exist only 

in stuccowork or painted representations. 

embater (4.3 .3) 

See Commentary, 1.2.4. 

[crowning] molding (4.3.4) 

As in Book 3, Vitruvius uses the word cymatium for what must 

be several different types of molding, usually an ovolo or a 

cyma. Here it is translated simply as "molding." 

width of a module (4.3.5 ) (Figure 63 ) 

Vitruvius seems to be th inking of the width of the module 

without column contraction. 

the viae (4.3.6) (Figures 64, 65 ) 

The one major feature of the description of D oric that is 

unelear is whether there are mutules o nly over the triglyphs 

17 . , . unless the phrase "dimidia latitudine" can be taken to mean an 
approximation. His own symmetries (4.3.7) result in something less 
than half a triglyph width. The actual width of the split metope is a 
half triglyph (half module) less the hypotrachelium contraction . lf 
one follows his detailed directions, it is perfectly clear what has to 
be done: the glyph is centered over the column "tetrans ," and the 
metope gets whatever is left over, that is, a half module less a bit. He 
later (4.3.4) makes this principal criterion totally clear: "these [the 
metopes] are to be divided so that both for the comer columns and 
the middle columns they [the triglyphs] align with the central axis 
of the column itself," Hence the phrase "half triglyph" could be a 
conscious verbal efficiency, not just formal sloppiness. 

or over the metopes as well. A number of comices in contem

porary Doric buildings have mutules only over the triglyphs 

(the Theater of Marcellus, the Basilica Aemilia) , with the 

broad spaces between (presumably the "viae") decorated usu

ally with rosettes. 

single-triglyph work (4.3.7- 8) (Figure 66 ) 

Thi; means one triglyph in the center of each bay and one 

over each column (i.e., a two-metope span ). 

the eye is compelled to make 

a longer journey [optics] (4.4.3) (Figures 67, 68 ) 

In Books 3 and 4 there are six references to the need to adjust 

forms for the sake of appearances: 

3.3.12: Hypotrachelium contraction 
3.3.13: Entasis ... for both, the eye "pursues beauty," and we 

need to "humor it" (blandimur) by additions for what the 
eye has missed. 

3.4.5: Stylobate curvature by means of scamilli impares. The 
purpose is to correct the hollowed (alveolatus) appearance 
given by uncorrected perception. 

3.5.8- 9: Higher epistyles for higher columns. Over higher 
columns, "the eye's glance ... penetra tes the air with 
greater difficulty. Therefore it falls away, drained by the 
extent and force of the altitude, and reports back an 
uncertain assessment to the senses." 

4.4.2-3: In interiors, if column height is increased, increase 
the number of Rutes. "Whatever is subtracted in reality . 
is apparently increased .. . because the eye is compelled to 
make a longer joumey where it encounters more numerous 
stimuli." 

3.5.13: In epistyles, friezes, comices, tympana, raking 
comices, and acroteria (i.e., all elements aboye the 
capitals): front surfaces should all incline outward by one
twelfth the height. 

Virtually all of the adjustments that Vitruvius mentions are 

attested in one way or another in numerous Greek and 

Roman buildings;1 8 the rationale he gives for the adjustments, 

however, derive from his general knowledge of the science of 

optics . 

Early optics (i.e., the atomist D emocritus of Abdera, 

C. 460-370) asserted that vision was due to a thi n fi lm of par

tieles emitted by objects and received by the eye. For Plato, a 

fire in the eye blended with sunligh t to create a medium, 

which received "motions" from objects and transmitted them 

18 Despite general familiari ty with Vitruvius, the existence of refinements 
in Greek temples (e.g. , stylobate curvature) was generally not believed 
by antiquarians until they were nrst noticed in the Parthenon and 
other classical Greek buildings by Allason and C. R. Cockerell (1814), 
Donaldson (1820), and Hoffer and Pennethorne (1836- 37) F C. Pen
rose, PrinciplfS 01 Athmian Arehiteclure (London, 1888, 2nd ed.); J. Penne
thorne, Th, G,omrlry and Opties 01 Ancimt Arehit,eture (London and Edin
burgh, 1878); A. Thiersch, "Optische Tauschungen auf dem Gebiete 
der Architecktur," Zeitsehrift d,s Bauw,sms, 1878. The principal summary 
remains W. H. Goodyear, Gmk Refinemmts: Studi,s in Temperammtal Arehi
t,eture (New Haven, 1912). 
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THE DORlC ANGLE CONTRACTION PROBLEM (4.3.1-2) 

When epistyle widlh 
equals triglyph widlh, 
cootractiQU is not 

=.saaIY-
[!his generally does 
not <X:CUf except in 
some Atchaic Oree" temples) 

r I 

If column spacing is to be 
equal, comer metQpe must 
be · stretched .. . 

• ... by Qne half Ihe widlh Qf 
a...tti&b:Ph • 
[!he Vitruvian quantity 
applies only if !he epistyle 
is twice !he triglyph wid!h, 
which does not occur in 
normal practice). 

... . or if metopes are to be 
equal, Ihe comer interco1um
njatiQP musl be contracted" 
[again iIIustrating !he situation 
where !he epistyle is twice 
!he wid!h of!he triglyph) . 

[Tbe formula is: 
cootraction = half of 
!he difference between !he 
wid!h of !he triglyph 
aod !he wid!h of !he epistyle.) 

--~ 

I r 
} 

1--- - 1---'-< 

I I 
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Figure 62. The Doric Angle Contraction Problem (4.3 .1-2). 
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DORIC SYMMETRIES (4.2.4-6) 
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Figure 63, Doric Syrnmetries (4.2.4-6). 
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THE DORIC TRIGLYPH (4.3 .5-6) 

THE FLUTES OF A DOmC COLUMN (4.3 .9) 

IF FLAT 

' .: ./ ...... ! .. 
" .' ','-, 

.... ; ........ . 
," ; . 

. '/;/ 

. / .. ----
~~ 

Figure 64. The Doric Triglyph (4.3.5- 6). 
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EXAMPLES 01' LATE REPUBLlCAN AND AUGUSTAN DORIC 

Six Late Republican Dorie Entablatures 
[afler P. TObelmann, Rl!mjscbe GeI!lIke, 1, (Heidelberg, 1923) ligs. 20, 23-27.) 

Pompeii Cori 

Theater of Marcellus, dedo 11 B_C. 
(afler a drawing by Giuliano da Sangallo) 

Theater of Mareellus Aosta 

'\ 
.0-

r7VmnT 

Jru,~J~~ 
QMlViiEEf~¿g ~ 

':f -'¡)' 1[11 ~ 
'ru'OUlJO 

L 

~I¡ 

~I 
Basilica Aemi1ia Albano 

Figure 65. Examples of Late Republican and Augustan Doric 
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Figure 66, Syrnrnetries for Diastyle (Two-Triglyph) Doric; Syrnrnetries for Systyle (Single
Triglyph) Doric (4.3,3), 



TEMPLE INTERIORS (4.4.1-4) 

FOR BUILDlNGS LESS THAN 20 FEET 

FOR BUILDlNGS MORE THAN 20 FEET 
Two columns between the antae, 
lÜIItl:i (parapets) between the columns. 

FOR BUILDINGS MORE THAN 40 FEET 
Columns "in the interior" in line 
with those between the antae, 
and of the same heigbt, 
but attenuated: 

¡ 

..... 

if ext. 1:8, int. 1:10 
etc. 

i 

1I 

, 
..... -"""=" -.. 

_._ . . 

HELLENISTlC & AUGUSTAN TEMPLES 
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MagneSia, Zeus Temple 
(late third cen!. B.C.) 
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Apollo Sosianus (30's B.C.) 
[afier A. Vicogliosi, 11 Tempio di ApoIlQ 'in Circo' 
(Rome, 1996), ligs. 192, 193.) 

Figure 67. Temple Interiors (4.4.1--4). 
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Mars Ultor (ded. 2 B.C.) 
[afier P. Gros, Aurea Templa (parls, 1976), pI. 13) 



OPTICAL ADJUSTMENTS (4.4.2-3) 
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3D 
3'1tD 
T 
39tD 
"2 

Unfluted column (Ht. = 8 Dia.) 24 Flutes (Ht. = 8 Dia.) 

Vertical Elevation. Upper Ray Has Greater Distauce. 
Hence Greater Air Resistauce and Increased Apparent Distauce 

// 
-------_*M------~--- -- ---~-----_ .. 

. -----------

32 flutes (Ht. = 10 Dia.) 

Apparent 
Position 

~~=== - --------------------_ ._---
Horizontal Elevation. Both Rays Have Equal Distauce. --~...¡. 
Equal Air Resistance. No Distortion 

Figure 68. Optical Adjustments (4.4.2- 3). 
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to the eye. Aristotle contested the physical, particular basis of 
these theories and asserted that air or water are potentially 

transparent media (i.e ., opaque when dark) , that are brought 
to a state of actual transparency by contact with fire. Light, 
according to this theory, is not an emanation of particles, but 

a state of the medium. Color is a mixture of light and dark. 
Much light gives red, less gives green, and least violet. Hence 
in the rainbow, red is on the inside, the side closest to the 

sun, that with most light. 19 

Euclidean optics (c. 300 S.c.) became the dominant tradi
tion and made optics effectively a branch of mathematics. It 
proceeded from the assumption that vision was the result of a 
rectangular ray emanating from the eye, creating a "cone of 
vision," with the eye at the apex. Euclidean tradition was 
relatively unconcerned with whether or not there really was a 

ray projected from the eye; the "cone of vision" was essen

tially a convenient geometric premise. Thus Euclidean optics 
abstracted experience, reducing it to questions of geometry. 

Euclidean "optics" per se deal mainly with the geometry of 

perspective and such problems as the apparent size of an 
object versus its distance from the eye . One of its postula tes 

stated that the apparent size of an object was a function of 
the angle at which it was observed; another postulate claimed 
that the location of an observed object depended on (or 
could be determined by) its location within the visual cone: 
that is, objects subtended by, or observed by, rays higher in 

the cone were farther from the viewer. Another division of 
Euclidean optics, catoptrics (the science of mirrors), dealt 
with the'geometry of reflection and refraction . 

In architecture, the use of refinements (the almost invisible 
curvatures) exists already in the first generation of stone 
Doric buildings 20 In sculpture, the alteration of figures to cor

rect for the impression gained from certain viewpoints can be 

seen as early as the early fifth century S.c. (e .g., the pedimen
tal sculptures at Olympia). One finds an early literary aware
ness of this practice in Plato,21 and the increasing interest in 

subjectivism made the nature of optical distortion - the dis 
tinction between actual and apparent - a common topic in 
the fourth century22 

19 Summaries in O. Pedersen, M . Pihl , Early Pbysics and Astronomy (New 
York and London, 1974), ch. 10, 127-139; D. C. Lindberg, Tbe 
Beginnings of Western Science (Chicago, 1992), 105-1 08; G . E. R. Lloyd, 
Greek Seience Afler Aristotle (New York, 1973), 134- 137. 

20 Entasis at Hera 1 at Paestum, c. 600-580; stylobate curvature at the 
Apollo temple at Corinth, c. 570. 

21 Sopbist, 235- 236. Plato divides figural art into eikastike, the making of 
images that are other than what they represent (i.e ., "stylized?") , and 
phantastike, the making of things that appear to be like what they rep

resent but in reality are very different . Plato notes the habit of sculp
tors of intentionally altering the true proportions - alethine symmetria -
by shortening legs and lengthening torsos "in order to compensate 
for the low vantage point." J. J. Pollitt, The Aneien t View of Greek Art 
(New Haven, 1974), 46-47. 

22 Pollitt, op. cit. , 162. 

Vitruvius seems to be aware of the whole tradition of sci 
entific optics23 - both physical and Euclidean/geometric. His 

fundamental principie is Euclidean: every proposition he 
makes considers the action of the line of vision from the eye . 
From optics he gets an awareness that the apparent position 

of an object depends on its contact with the line of visiono 
From catoptrics he develops an awareness of the constant 
possibility of "a false report" caused by interference with the 

line of visiono 
Vitruvius's chief criterion in his optical analyses is the con

sideration of obstacles or impediments to the line of vision, 
either in terms of geometry or the nature of the medium: 
distance (the height of columns); darkness (the interior of 

temples); the number of stimuli (the number of f1utes of 
columns).24 

The intended purpose of the curvatures is highly controver
sia!. There are two chief modern lines of interpretation. One 

approach asserts that the curvatures were deliberate departures 

from geometric regularity in order to add the imperceptible 
sense of life ("the eye is continually influenced by what it can 
not detect"25); the other maintains, with Vitruvius, that they are 
indeed optical "corrections."26 

Dressing the blocks so that they protrude (4.4.4) 

That is, drafted margins. 

face toward the western regions (4.5.1 - 2) (Figure 69) 

The "normal" Greek practice is literally to orient, that is, to 
face east. Frontinus (Gromatica 2.4.) and Hyginus (Gromatica 
1692) say that Roman temples face west, but their common 
source seems to be Vitruvius. There is no other firm evidence 
for such a rule. 

Tuscanicae DispositionES (4.7.1-5) (Figure 73 ) 

"Tuscanicae" implies more "Tuscanoid" than "Tuscan" or "Etrus

can," and thus puts sorne distance between the Etruscans and 
the present, suggesting that what is given here is a Tuscan-ish 
contemporary adaptation of an ancient type. 

breadth of the temple (4.7.2) 

Templum here does mean "temple." 

23 He is aware of the debate as to whether vision is the result of the 
impact of images emitted by the obJect, or o f visual rays shed from 
the eyes: ''Thus either from the Impact of images on our vision , or 
by action of rays shed forth from our eyes, as the physicists would 
have it, for either reason It seems to be the case that the glance of 
our eyes may make false judgements" (6.2 .3). Just as Vitruvius 
reflects it, the debate was never resolved in the scientific literature. · 

24 He uses a similar criterion in evaluating acoustics: echo es are caused 
by impediments to the circular wavelike spreading of sounds. 3.3.6-8. 

25 Ruskin , Th, Stones of Venia, 2.5. 
26 Some refinements must be intentionally optical , and for the reasons 

Vitruvius gives; comer columns should be increased by one-fiftieth 
their diameter "because they are cut into by the air on all sides and 
therefore seem more slender to the viewer" (3.3.1 1) 
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ORIENTATIONNISmILITY OF CULT IMAGE (4.5.1-2; 4 .9.1) 

• .. . if Ihere is no impediment .. . bolh Ihe temple and Ihe cult statne should face 
toward Ihe Westero regions oflhe heavens, so that [offerers/sacrificers] will 
see Ihe image within Ihe temple benealh Ihe Eastero regions of Ihe 
heavens ... while Ihe images Ihemselves will seem to look from Ihe ~",,~~Uü 
Ihe supplicants . • 

, . tl 

..................... _"'".. ""_ ... .",,=~~ 1] 
be adjusted so Ihat as much as possible of Ihe city defenses can be observed ~-" ~ -
from Ihe temples ... " 

~ =ib IIII\(III\\~V 
=====~k==~ 

"U temples are to erected alongside a river, as happens in Egypt in Ihe region 
of Ihe Nile, Ihen Ihe temples ought to seem to look out on Ihe river banks. " 

upon Ihem ... within sight of Ihe divine images.· 

Figure 69. OrientationNisibility of Cult Image (4S 1-2; 4.9.1). 



THE DORIC DOOR (4.6.1-2) 
(THE ATTIC DOOR, 4.6.6) 

I 
Exterior Capitals, 
same ht. as cornice 

I 
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WwIaIia (Ceiling coffers) 
-----

Cornice, witb cymatium, 
projeclion = hl. 
(ht. unspecified; 
= 1/3 frieze1 . .. based 
on Doric cornice, 4.3.6) 

- ---
~~ 

hypertbyrwn (frieze, "overdoor") ------=== witb Doric cymatium 
"Lesbian' astragal sqperciliwn (' eybrow' = lintel) 
= ht. of lintel 

ht. = widtb of jamb 

Contraction of jamb = k Contraction of lwIIcD (door opening): 
1/14 lower widtb of jamb -if ht. = up 16 F, 

contraction = 1/3 jamb. 
-if ht. = 16-2SF, 

contraetion = 1/4 jamb. 
-ifht. = 2S-30F, 

contraetion = 1/8 jamb. 
-ifhigher, 

jamb is perpendicular. 

"Lesbian" cyrnatium, 
witb astragal, 
1/6 jamb widtb 

ATTIC DOOR 11 "as for Dorie, " but witb . 
l:DIW: (faseiae) on tbe jambs, 
divided 2:2:2 of 7 (_ ... ~rw_~l l 

Widtb of jamb not specified 
í (= 1/14 ht. ot opening tor Ionie) 

jamb cyrnatium ~ 
1A.RT.5 

jamb fallCiae 

~ (ror Attic door) 

jamb contraction ~ 
PART5 

/ '\ 

-

I Lintel projections (ears) 
= widtb of cymatium 

/'- /\ 

r-

r- -

r-
- -

1- ~'2 
PARTS 

f-
I 

- r-

-
5~ 

r- B-\RTS 

r--
IPART 

'\11 '\ V 
Ii- /2 3~ 

PAR'rS PAAf5 FAA~ 
'( 

Figure 70. The Doric Door (4.6.1 - 2); The Attic Door (4.6.6). 
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THE IONIC DOOR (4.6.3-4) 

LaI:Wl&[Í¡ (Ceiling coffers) 

/ "-, 

Cornice, not mentioned, 
Exterior Capitals, presumably as for loDie - -
same ht. as eorniee = ht. of middle faseia (3.5.11) 

~ Consoles: 
h¡¡pertbyrum (frieze, 'overdoor") level with bottom of lintel; 
• as for Dorle" face = 2/3 jamb; 
[i.e. with Dorle eymatium ? --

,taper to 3/4 topo -- -
& "Lesbian" astragal? I 
= ht. of lintel] 

I~ 
Contraetion of lwIie.o (door opening)! 

') 
.., 

/ 1"- ;\ 
Contraetion of jamby 
.. as for Doric" I "as for Dorie" 
[i.e., 1114 lower I [-i.e., if ht. =' up 16 F, 
width of jamb] eontraetion = 113 jamb. 

l· 

-if ht. = 16-25F, 
eontraetion = 114 jamb. -r- - -

-if ht. = 25-30F, 
eontraetion = 118 jamb. 

-if higher, f-
jamb is perpendicular.] 

l"-PARTS 

-. 
/'- - -

I 
I 

Cymatium = 116 jamb width 

iI I PA~T 
Three ~ (faseiae), 
with astragals. -proportioned 5:4:3 

3 
11 ---"/ Width of jamb, 

~PART = 1114 ht. of openmr 
"- / ,l/ ,/ 

~ ~ 
1+ 2~ 3~ jamb cymatium console top PAAr,S PART" PAR~ 

jamb fuciae 

~ PARlS 
jamb contraction 

~1I1\'t' 
PA 

Figure 71. The (anie Daar (4,6,3-4) , 



DOOR PANELS (4.6.4-5) 
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COVERJOINT 
¡ep!uml 

HINOE STILES 
scani 

JAMB STILES 
rF -LoCKSTILES-~ =----=----=---::- ~Iscapj QJlj sugt secundum 
1 scapj latjbldjges I agtepa¡¡mentwg 

I 

1" 
1 

I 
1 

I 
I 

I 

/, 
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I ~ 11, 1/ 
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J I 
e 

I 
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-
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Figure 72. Door Panel s (4.6.4- 5). 
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TUSCAN DESIGNrrUSCANICAE DISPOSITIONES (4.7.1-5) 

~.J ~J CENTRAL 
CELLA 

(Minor celia (Minor celia 

or wing) J 
L _._ L-_ --

or wing) J 
L. - . . .-roo' . '- r~ - . / 
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Figure 73. Tuscan Design (Tuscal1ícae Dísposítíones) (4.7.1-5). 
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platform (4.8.1) (Figure 74) 

A "tribunal" could be just the f100r of the porch, but it implies 
a speaking platform, hence possibly a platform inserted into a 

staircase. 

other types (4.8.4- 7) (Figures 75, 76) 

Five times in Book 4 Vitruvius mentions the possibility of cre 
ating new architectural forms by analyzing principies and 

combining elements: 
4.1.2: Corinthian entablature can be either Doric or Ionic. 
4.1.3: By the introduction of a third type of capital 

(Corinthian), a third type of column has developed out of 
the other two. 

4.1.12: The existen ce of other types of capitaIs, whose names 
and symmetries he is not able to give, but which seem to 
have had their vocabulary drawn from Corinthian, Ionic, 
and Doric. 

4.2 .5: Criticism of placing representations of mutules over 
dentils, which is the reverse of logical structure (asseres over 
cantherii). 

4.6.4- 6: Creating a new type of plan by taking everything 
that normally is on the front and transferring it to the side 
(i.e. , transverse celia), or transferring Tuscan principIes of 
plan disposition to Corinthian or Ionic buildings. 

BOOK 5 

poems ... reading aloud (5.praef.1) 

Education and didactic literature relied a great deal on poetry 
as an aid to memorization (e.g., verse descriptions of astron
omy or science, such as Manilius or Lucretius). Most reading, 
even in libraries, was aloud, or at least mumbled. 

the City is thronged (5.praef.3) 

This probably refers to the increase of business activity under 
the Pax Augusta. 

Pythagoras ... [principIe of] cubes (5 .praef.3 ) 

MSS read 250, Fra G iocondo supplies 216, the cube of six. 

custom of giving gladiatorial games in the forum (5 .1.1) 

This continued down into the end of the Republic. See Com
mentary 10.praef.3. 

parapet (5.1.5) 

Pluteus, generally a parapet or screen. AIso means a movable 
screen or protective parapet, or the protective back to a couch. 

1 myseIf have designed this type of buildi ng . . . 
and supervised its construction (5 .1.6) (Figures 79, 80) 

The phrase conlocavi curavique almost certainly means "1 designed 
and supervised it," not just that he was the con tractor or con
struction architect. The primary meanings of con/ocare (collocareJ 
are to put out, set out, layout, arrange, determine O.e. , as in a 
design). Secondary meanings include to station (soldiers), give 

in marriage, deposit or spend money, or to put out a contracto 
Curare means to tend, administer, have care of. 

Colonia Julia Fanestris (5.1.6) 

The former Fanum Fortunae, made a colony by Augustus, on 
the Adriatic coast. 

The Basilica at Fano (5.1.6- 10) (Figures 79 , 80) 

It has been suggested that the section of the Ten Books on the 
basilica at Fano was inserted into the manuscript later, per
haps after publication, because it seems to have features that 
blatantly contradict the prescriptions for basilicas which 
immediately precede it.! Vitruvius says first that the upper 
columns of basilicas should be three-quarters the height of 
the lower, then at Fano he makes them eighteen feet over 
twenty. However, with one emendation of the text (xv for 
xviii feet) the reconstruction can be made to correspond 
almost completely with the preceding prescriptions (with the 
obvious exception that the one large colonnade instead of 
two stories of columns is an innovation). AIso, as suggested in 
our introduction , this may be Vitrivius's example of how inno
vations may be introduced into his prescriptions. 

spectators . . . wide open pores (5.3.1) 

Vena (fissure, vein, pore, cavity) appears in numerous other pas
sages that use the language of chemical analysis (e.g. , 8.3.2 , 
referring to springs welling up from within mountains). The 
condition of veins serves for Vitruvius as one of the major deter
minants of what we term chemical bonding because how one 
material's bond with another may be determined by whether its 
"pores" are already densely fiIled with another substance or 
whether they are open. 

Do not mix access to the upper parts 
of the theater with that to the lower (5.3.5) 

The theater of Marcellus, dedicated in 17 B.C., does as Vitru
vius recommends, and this practice becomes standard in 
Imperial period theaters and amphitheaters. Spectators in 
cheaper seats were thereby segregated from wealthier theater
goers, and quick access made easy. 

voice is a flowing breath of air ... 
endless formation of circles (5.3.6) 

This analysis is related to the "antiperistasis" theory of 
impelled motion (d. 1.6.2 ), and stands in contrast to the the 
ory of radial projection of rays (9.1.13). 

Harmonics (5.4. 1-9) (Figure 81) 

Vitruvius is obviously conversant with Greek musical theory, 
especially Aristoxenus, and he depends heavily on musical the
ory for terms such as genu5 (type), dispositio (disposition-design), 

F. Pellati, "La basilica di Fano e la formazione del trattato di Vitruvio," 

R<I1diconti d,lla Pontificia Accademia 33- 34 (1947-49), 153- 174. 



ROUND TEMPLES (4.8.1-3) 

MONOPTERAL 

ttilllIiI.at.7 
,' -? 

1&UIWIl~ 
(stair) 

PERlPTERAL 

Rome, Round Temple by tbe Tiber, 
(Hercules Olivarius?) c. 100 R.e. 
[afie, F. Rakob, De, Rundtempel aro Tibe, 
(Mainz, 1973), SeH. 23.) 
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Figure 74. Round Temples (4.8, 1-3). 
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HYBRID TEMPLES AND NEW TYPES (4.8.4) 

LATERAL TEMPLES: 
"Proportions are aH tbe sarne ... a lengtb equal to double tbeir widtb .. . 
.. . everything tbat is usuaHy in tbe front has been transferred to tbe 
sides. " 

Temple of Veiovis "Between 
tbe Two Groves," (next 
to tbe Tabularium) 
[after A.M. Colini, llll11C!lmm (1942), 5seq.) 

= 
~ 

JI • • 
b--

Temple of Diana Nemorensis 
(Diana at Nemi): 

Temple of Castor in 
tbe Circus F1aminius 
[after M. Conticello de'Spagnolis, I! tempio dei 
Dioscuri Del Circo Flaminio (Rome, 1984), 43, 59.) 

Agrippa ' s Pantbeon 
(Hadrianic Pantheon in outline) 
[after H. K!hler, Der I'Órnjscbe Tempel 
(Berlin, 1970). fig. 9.) 

o Q 

o o o 

hypothetical reconstruction, . .. from tbe remains at Nemi: 
" ... where columns have been added to tbe 
right and left along tbe sides of tbe 
pronaos. " 

The temple on tbe Acropolis at Atbens 
(i.e., tbe Erechtbeion) 

CJ 

01=:==1 
o 

Minerva (i.e. Atbena) at Sounion 
'(after W~B. Dinsmoor Ir.) 

o Q 

O 

O 
Q 

Figure 75. Hybrid Temples and New Types (4.8.4). 
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HYBRID TEMPLES AND NEW TYPES (4.8.4) 

TUSCAN DESIGN APPLIED TO CORINTHIAN/IONIC ORDERING 
•.. . in the places wbere the antae of the prooaos project forward, they place pairs of 
columns opposite the walls of the celia .. . • 

Tuscan Design 
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Forum Holitorium Temple Tivoli, Hercules Victor 
(afler Palladio) 

PSEUDOPERIPTEROS (False Peripteros): 
Removing the walls of the temple . .. to the intercolumniatioDS . .. to create a spacious 
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Figure 76. Hybrid Temples and New Types (4.8.4). 

Temple of Apollo Palatinus 
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