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The Column Shafts of

the Propylaia and Stoa in
the Sanctuary ofAthena at Lindos

Jari Pakkanen Abstract The Hellenistic Buildings in
the Sanctuary
The small amphiprostyle temple ofAthena
Lindia on top of the acropolis, built in the
very beginning of the third century BC
(building no. 1 in fig. 1), during the fol
lowing hundred years was given an impos
ing entrance.4 The building material used
in the temple and the other Hellenistic
buildings in the sanctuary is poros lime
stone coated with a layer of stucco.5
The Propylaia were built in the middle of
the third century, probably in the second
quarter (no. 2 in fig. l).6The building is
often called the 'upper stoa' because the
core of the building is a wide Doric col
onnade with projecting wings. A wide
stairway leads up to the Propylaia and the
courtyard is entered through gateways,
probably five in number, in the wall be
hind the front colonnade. The temple
court is surrounded by Doric colonnades
on three sides, and the order is slightly
smaller than the one used on the front ex

terior colonnade. The temple is at the back
corner of the small court and it is not axi-

ally placed with respect to the Propylaia.7
At the end of the third century the Stoa
was built below the Propylaia,8 largely on
an artificial terrace (no. 3 in fig. 1). It fairly
closely repeats the plan of the Propylaia
front colonnade, but at a larger scale and
with wings projecting further.The archi
tect found an ingenious solution to the
problem of giving access to the stairs lead
ing toward the temple without sacrificing
the uniformity of the facade: the colon
nade is extended across the entire facade,
even in front of the stairs where it has no

functional purpose.9 Unlike the Propylaia
columns, the bottom of the shaft is un-

NOTE 1

Blinkenberg 1931 and
1941.

NOTE 2

For an outline of the

research done at Lindos

until 1952, see Dyggve
1960,13-28.

NOTE 3

Laurenzi 1938a and 1938b;

Papadimitriou 1988.

NOTE 4

For a recent and very
thorough study of the
sanctuary, see Lippolis
1988-89; for the date of

the temple, see ibid., 127-
133 and in general on the
temple, see Dyggve 1960,
81-154.

NOTE 5

Dyggve 1960, 39-41, 94f.
and 116.

NOTE 6

Lippohs 1988-89,139f.

NOTE 7

On the building, see
Dyggve 1960,155-216.

NOTE 8

On the date, see Dyggve
1960, 247-253 and Lippo
lis 1988-89,140-143.

NOTE 9

On the Stoa, see Dyggve
1960,217-289. For an ana

lysis of the architectural
features of the Propylaia
and Stoa, see also Coulton

1976,61.

In this study it is demonstrated that the column
shaft of the late third century BC Stoa in the
sanctuary ofAthena Lindia had a slight entasis.
The mid third century BC Propylaia probably
had higher columns than E. Dyggve has sug
gested; the height of the larger facade order is
most likely ca. 4.9 m and the smaller courtyard
order ca. 4.6 m, both ca. 0.3 m higher than
Dyg^ve's suggestions. Thestudy is based on the
published measurements of the preserved column
drums and the results are achieved by applying
a method which combines computerised analysis
with statistics. The new Propylaia column height
is also supported by proportional comparison.
The appendix of comparative material at the
end of the paper presents previously unpublished
dimensions on entasis in Hellenistic Doric

buildings: ingeneral the entasis proportions in
Late Classical and Hellenistic buildings seem
quite similar.

The Danish excavations in the sanctuary
ofAthena on the acropolis of Lindos in
1902-1905 were directed by Chr. Blinken
berg and K.-F. Kinch; their work was part
ially published in the first two volumes of
Lindos fouilles et recherches.] E. Dyggve's
publication of the architectural remains in
the third volume of Lindos is based on the

excavation notebooks and drawings of the
Danish expedition as well as Dyggve s own
fieldwork at the site in 1952,2 by which
time the appearance of the sanctuary had
been radically changed by the Italian re
construction work done in 1938-1940.3
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fluted for one third of the total column

height.10 This is a common practise in
Hellenistic stoas, possibly spread into wider
use by the third century BC Pergamene
architects."

The Column Drums at

Lindos

E. Dyggve published a table of 109 col
umn drums of poros stone discovered at
the site during the excavations; he col
lected the data from H. Rasmussen's

sketches with measurements and the addi

tional notes that Kinch had occasionally
written on them.12 Since Dyggve gives
also the sector where the drums were dis

covered,13 it is possible to plot this infor
mation on a map: figure 2 presents the
block codes imposed on a site plan.14The
Stoa drums are printed with bold typeface
and with prefix S, the drums from the Pro
pylaia facade with italics and prefix P, and
the drums whose provenience is unknown
with normal typeface.

Dyggve's table is by no means complete:
for example, L. Laurenzi gives in his article
on the reconstruction work at Lindos the

number of preserved Stoa bottom drums
as 13 (Dyggve has only 3), second drums

I48

Fig. 1. View ofthe Lindos
acropolis model from the
north-east. The numbered

buildings are the temple of
Athena Lindia (1), the
Propylaia (2), and the Stoa
(3). National Museum,
Copenhagen.

as 11 (Dyggve: 8), and third drums as 13
(Dyggve: ll).15 Especially, all the seven
Stoa bottom drums discovered in situ are

omitted.16 Likewise, it is very probable that

note 10

In research literature the reason usually
given for leaving the bottom of the
shaft unfluted was to prevent the sharp
arrises from breaking (see e.g. Dyggve
1960,252 n. 103,Williams 1974,406

and Coulton 1976, 112). Recently, D.
Wannagat has demonstrated that the
original function of this convention
was to emphasise the connection of
the half-columns with the wall: the

height of the unfluted portion is equal
to the height of the lower part of the
wall. Especially, leaving the columns of
stoas partially unfluted gives additional
emphasis to the honzontahty of the
building (D.Wannagat 1995, 110-116,
127-129).

note 11

Coulton 1976, 112. In general, the
earliest known cases of partially un
fluted columns in the Greek archite

cture are dated to ca. 300 BC. Due to

wide geographical range of the pheno
menon and to uncertainty in dating,
the birthplace of the invention cannot
be precisely defined; Wannagat 1995,
95.

NOTE 12

Dyggve 1960,97-101.

NOTE 13

In figure 2 the excavations site is divi
ded into a grid where each square is
10 X 10 m: in Dyggve's table the drum
locations refer to these squares.

NOTE 14

The site plan was drawn by H. Ras-
mussen in 1905 (Dyggve 1960, pi. II
A).

NOTE 15

Laurenzi 1938a, 18.

NOTE 16

The find spots of the three bottom
drums in Dyggve s list are printed with
a prefix SI in fig. 2: none of them are
in situ. On the bottom drums in situ,

see Dyggve 1960,219-223, pl.VI A.
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F(^. 2. The find-spots of the column drums. The Stoa drums are printed with bold typeface and with prefix S, the drums from the Propy
laia facade with italics and prefix P, and the drums whose provenance is unknown with normal typeface (J.P.,on a site plan by H. Rasmus-
sen, 1905 published in Dyggve 1960, pi. II A).

NOTE 17

Laurenzi 1938b, 29.

NOTE 18

It is possible to calculate approximate
diameters for Laurenzi's drums based

on their position in the shaft and then
try to match the blocks with Dyggve s
data. The single possible match is the
eighth (top) drum of the second co
lumn with the height of 0.645 m
(Laurenzi 1938b, 29): it could be drum
B132 (Dyggve 1960,99).

NOTE 19

"Les mesures prises de ces futs, mis a
part les dessins speciaux de reconstru
ction, sont si sommaires qu'elles ne
permettent pas de prononcer dans les
details, ni sur la disposition de ces futs
dans les divers batiments, ni sur les

particularites eventuelles quant a leur
forme. Les gros futs a facettes provien-
nent de la grande Stoa, cela demon-
trable, mais a cette exception pres, seul
le diametre des futs peut nous guider
dans une tentative de localisation."

Dyggve 1960, 97. He is also very care
ful in drawing his conclusions; see
ibid., 97, 102, 160, 165 and 226f.

the temple drums are missing. L. Laurenzi
gives the position of the drum within the
shaft and the block height for 14 original
drums reused in the reconstruction,17 and

for only one of them it is possible to find a
tentative match in Dyggve s table. '*This
observation is also verified by the distribu
tion of the drums in figure 2: none of the
listed drums was found near the temple.
Even though Dyggve is sceptical about
their reliability,19 I believe that more infor
mation can be derived from the drum data

by taking into consideration the additional
data in L. Laurenzi's articles and by ap-
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plying a method which combines compu
terised analysis with statistics.The diameter
measurements reported by Dyggve are
taken at the arrises, and these are indeed
quite unreliable: taking accurate measure
ments of the weathered and broken poros
blocks at this position is impossible. Un
fortunately, the usually more accurate di
ameters measured between the recesses of

two opposite flutes are not given, and
therefore, the normal method of trying to
match column drums according to their
diameter measurements cannot be used in

this case.20 In one respect there is no rea
son to doubt the accuracy of the drum
data, namely the height measurements:
even if the bottom and top surfaces of the
drums are partially broken, it is quite easy
to get accurate results. Hence, I will use
the drum height measurements extensively
throughout this study.

The Stoa Columns

The Stoa is the best preserved of the three
Hellenistic structures, and this is why I will
first concentrate on that building, even
though it is the latest.The excavators dis
covered large parts of the foundations pre
served, in some places up to the stylobate
level.The combined height of the columns
and the entablature is known because in

the south-east corner of the north-west

wing the back wall retains its full height.
Seven bottom drums of the colonnade

were found in situ and enough of the other
architectural elements remain for a reliable

reconstruction.21 Nevertheless, the column

shaft profile has not been discussed in the
previous studies on this building.

Figure 3 shows P. Baumann's recon
struction of the middle of the Stoa colon

nade where it passes in front of the steps.22
The two lowest drums and part of the
third drum of the column are not fluted

but faceted: the plan of these drums is a
20-sided polygon. The height of the un
fluted part is 1.68 m and the total height
of the column shaft ca. 4.66 m.23The

column shaft consists of seven drums of

approximately equal height. Baumann's
drawing also carefully shows that the
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column had a slight entasis, even though
this is not discussed by Dyggve.

In his publication on the reconstruction
of the Stoa L. Laurenzi lists the diameters

of the each class of drums at the site and

Fig. 3. Reconstruction ofthe
section of the middle of the
Stoa by P. Baumann (Dyggve
i960, pi. VI L).

NOTE 20

My interest in Lindos was partially ar
oused by the possibility to test with
different material the computer pro
grams I have developed in connection
with my study on the late Classical
temple ofAthena Alea atTegea; for the
programs used in the analysis of shaft
profiles, see Pakkanen 1996.

NOTE 21

See Dyggve 1960,217-289.

NOTE 22

Dyggve 1960,pi.VI L.

NOTE 23

In Baumann's reconstruction the

height is 4.667 m, but Dyggve 1960,
232 gives the height as 4.66 m.

NOTE 24

Laurenzi 1938a, 18.

NOTE 25

Dyggve 1960, 98-101. Block B145,
"peut-etre facette", is not included
within these 23 drums.

NOTE 26

Drums B156 and 13139.The bottom

drums are printed with bold typeface
and have a prefix S1 before the drum
code in fig. 2.
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Fig. 4. Stoa column shaftprofile Fig. 5. Corrected stoa column shaft profile
according to L. Laurenzi (J. P.). (solid line). Small circles represent L. Lau

renzi's andthe x E. Dyggve's data (J. P.).

NOTE 27

Drums B137, B158, 262, 163, Bl 19,

and B121.The second drums are prin
ted with bold typeface and have a pre
fix S2 before the drum code in fig. 2.

NOTE 28

Drums B92, B138, 255, 162, 174,

B1 13, B108, and 241.The third drums

are printed with bold typeface and
have a prefix S3 before the drum code
in fig. 2.

NOTE 29

The range of heights is 0.659-0.728 m.

NOTE 30

The sample mean of the 16 preserved
drums (X) is 0.680 m, the 95% confi
dence interval f-value corresponding
to 15 degrees of freedom (f„ ,) 2.131,
the sample standard deviation (5)
0.0158, and the sample size (/•;) 16.

Substituting these into the formula
X±(f„.,)SA/n, we get the following 95%
confidence interval: 0.672-0.688 m. In

other words we can be 95% sure that

the mean drum height of the three
lowest drums is between 0.672 and

0.688 m, and therefore significantly
higher than the average drum height
of 0.666 m calculated from the shaft

height (on confidence intervals, see
e.g. Siegel & Morgan 1996, 321-330).

NOTE 31

(4.66 m - 3 X 0.680 m) / 4 = 0.655 m.

NOTE 32

The average height is calculated on
the basis of the 49 fluted drums which

have an upper diameter of 0.70 m or
less in Dyggve's table.The height range
is large, 0.54-0.806 m, but the extre
melyshort and tall drums are very in
frequent.

gives their quantity: for example, 13 of the
lowest drums are preserved and their aver
age lower diameter is 0.770 m and upper
diameter 0.755 m. Unfortunately, he does
not give any indication of their height,24
but it is possible to look for clues on the
average height of the different classes of
drums in Dyggve's data.

In Dyggve's catalogue there are 23 fac
eted or partially faceted drums all of
which can with certainty be attributed to
the Stoa.25 He gives the height of 16 of
them: two of these are bottom drums,26 six

second,27 and eight partially faceted third
drums.28 The average height of these pre
served drums is 0.680 m.29 Since the shaft

height 4.66 m is certain —being derived
from the preserved wall height - the aver
age height of the seven drums can be cal
culated as 0.666 m. Even though the dif
ference between these two figures is small,
it is statistically significant.30 Using the
average height of the three lowest drums,
the corresponding figure for the top four
fully fluted drums can be calculated as
0.655 m.31 This is actually very close to the
mean height of the smaller drums, 0.653
m.32 However, drawing conclusions from
this fact is not easy: these fluted drums
could equally likely be from the Propylaia
front colonnade or the courtyard order as
from the Stoa. I will return to this matter

in the next section on the Propylaia
columns.

In figure 4, a drawing of the Stoa shaft
profile, I have combined L. Laurenzi's di
ameter data with the above calculated drum

heights. In order to make it easier to ob
serve the features of the profile the scale
for x axis is ten times greater than for y
axis.The dashed line is a straight line con
necting the bottom and top points of the
shaft; in figures 4 and 5 it serves as a ref
erence to visually judge the shaft profile.
Laurenzi's actual data are plotted as small
circles.The resulting drawn profile is not
very convincing: for the height of the two
first drums it starts as a regular shaft curve
with a slight entasis,but it very soon al
most converges with the straight dashed
line. The most likely explanation for this
phenomenon is that the lower faceted
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drums are better preserved and easier to
measure than the upper fluted drums. The
corners of a 20-sided polygon do not
break as easily as the sharp Doric arrises
and even if the corner is broken, it is easier

to extrapolate its position from the straight
sides of the polygon than the position of
the arris from the curving flutes.33 The
error in Laurenzi's drum diameters for the

top five data points seems fairly
consistent.34

In figure 5 the error is corrected by tak
ing as points of departure Laurenzi's di
ameters of the faceted drums,35 Dyggve's
diameter of the top of the shaft measured
from the preserved Stoa capitals3'' and the
fact that in Late Classical and Hellenistic

Doric buildings it is customary to place
the point of maximum entasis approxi
mately in the middle of the column
shaft.37 In figure 5 the plotted third degree
curve passes through the co-ordinates de
termined by the bottom drums, reaches its
maximum projection from the straight line
at the middle of the shaft and at the top
converges with the straight dotted line.38
The entasis continues also through the un
fluted section of the shaft.39 The propor
tional emphasis of the maximum entasis
(the maximum entasis divided by the shaft
height) of this curve is 0.13%4<) which fits
well to the architectural comparanda.41

The Propylaia Columns

The Propylaia are the worst preserved of
the three Hellenistic buildings on the
acropolis, and this is also the probable rea
son why E. Dyggve's information on the
Propylaia columns is imprecise and not
thoroughly argued. For example, he gives
two different figures for the upper di
ameter of the facade shaft, 0.625 and

0.61m.42 The height of the columns and
the lower diameters of both the facade and

the smallercourtyard orders are calculated,
but Dyggve gives neither the formulas
used in the calculations nor the reasoning
behind them.43

Again, the upper diameter of the shaft is
known on the basis of the preserved capi
tals: H. Rasmussen gives the diameter for
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three capitals in his sketches as 0.63, 0.61,
and 0.623 m; in P. Baumann's recon

struction drawing the diameter is 0.625
m.44 On the basis of this information I

would accept this last figure as at least
fairly accurate for the upper diameter of
the Propylaia large order shaft. Baumann
reconstructs the diameter of the small or

der capital as 0.56 m.45The large order

note 33

An alternative explanation for the ap
pearance of Laurenzi's shaft profile is
that the measurements are taken

between the centers of the facets of

the unfluted drums and between

insides of the flutes of the fluted ones.

However, this is not likely: the taper of
the partially faceted third drum should
in this case be much stronger than the
25 mm reported by Laurenzi.

NOTE 34

Comparing Laurenzi's data points with
the curve in fig. 5 we get an error of
ca. 5 mm; therefore, Laurenzi's drum

diameters are ca. 10 mm too small.

NOTE 35

Laurenzi 1938a, 18 gives as the diame
ters of the bottom drum 0.770 and

0.755 m and the second drum 0.755

and 0.740 m. In Dyggve 1960, 101 the
corresponding measurements for the
bottom drum are 0.776-0.784 m and

0.76-0.761 m and the second 0.732-

0.765 m and 0.722-0.746 m, but these

are based on only 3 bottom and 7
second drums where as Laurenzi has

13 bottom and 11 second drums.

NOTE 36

Dyggve 1960, 227 and pi.VI D gives
the measurement as 0.635 m and Lau

renzi 1938a, 18 as 0.625 m.The reason

for accepting Dyggve's figure is Lau
renzi's consistent error in the top
drum diameter measurements.

NOTE 37

See Pakkanen 1997 and the Appendix
below.

NOTE 38

The formula of the drawn curve is y =
lOOx - 704.v2 + 3614.V3 when y is be
tween 0 and 4.66.

note 39

D.Wannagat has argued that the lower
unfluted section of the shaft is often

"cylindrical" (more proper term
would be conical), but his notion is
based on relatively few and not com
pletely preserved cases;see Wannagat
1995, 116, esp. n. 554. Anyhow, the dif
ference between a conical drum and a

drum with a curving side profile is
very small. Richard Anderson has in
formed me of the work he has done

on the columns of the Stoa ofAttalos

at Athens: The individual drums appear
to be conical, but the taper of the
drums increases from bottom to top.
In other words, the shaft profile has
entasis, but it is made up of line seg
ments, it is not a continues curve. As

the Appendix below shows, the entasis
used in Hellenistic Doric buildings is
quite similar to entasis in Late Classical
architecture.

NOTE 40

0.006 m / 4.66 m = 0.13%.

NOTE 41

In the 4th cent. Doric buildings in the
Peloponnese and Delphi the range of
the proportional emphasis of the max
imum entasis is 0.08-0.22%; see Table

3 in Pakkanen 1997. In Hellenistic

buildings the range is wider, 0.11-
0.35%; see the Appendix below.

NOTE 42

Dyggve 1960,97 and 160.

NOTE 43

Dyggve 1960, 160 and 165f.

NOTE 44

Dyggve 1960,pls.V CA andV Dl.

NOTE 45

Dyggve 1960,pl.VJ4.



columns are ca. 0.32 m higher than the
small order: in Rasmussen's and Dyggve's
reconstruction the architrave level is the

same for both orders while the columns

rise from different floor levels.46

Clues for the lower diameter and the

column height of the facade can be
searched for in Dyggve's list of column
drums. As I have shown above, it is very
likely that none of the temple drums is in
cluded in the list. Since all the bottom

drums of the Stoa are faceted and the Pro

pylaia court order is considerably smaller
than the large order, the large fluted drums
are necessarily from the Propylaia facade.
The difficulty lies in where to draw the
line: I have chosen to accept as large-order
Propylaia drums all the fluted drums
whose upper diameter in Dyggve's list is at
least 0.705 m.The grounds for this limit is
Dyggve's suggestion of 0.70 m for the
lower diameter of the small order and the

fact that the second smallest partially face
ted Stoa drum has an upper diameter of
0.704 m.47

The 16 drums from the lower part of
the shaft whose height is known have an
average height of 0.674 m.48 Interestingly,
this is virtually the same as the mean

note 46

Dyggve 1960, 166, pi.V L.

NOTE 47

For the small order diameter, see

Dyggve 1960, 165. For the smallest
partially faceted drum (B83) the upper
diameter is not accurately known. The
Propylaia drums are printed with ita
lics and have a prefix P before the
drum code in fig. 2.

NOTE 48

The range of heights is 0.625-0.695
m.

note 49

Comparison by Mann-Whitney U test
confirms that there is no height diffe
rence between the two groups of
drums: the critical level of the two-si

ded test is p = 0.665 (for a conclusion
that the samples are from different di
stributions probability p should be less
than 0.05). On the Mann-Whitney

test, see e.g. Siegel & Morgan 1996,
403-405.

NOTE 50

See Dyggve 1960, pl.V D2. For illu
strations of the two capitals, see pls.V
Dl andVI D2.The main difference is

the capital height: the Propylaia capi
tals are ca. 0.276 m and the Stoa capi
tals ca. 0.34 in (Dyggve 1960, 161,
227).

NOTE 51

Shaft height: 3 X 0.680 m + 4 X 0.653
m • 4.6 m; column height: 4.63 m +
0.276 m - 4.9 m.

NOTE 52

See column G in table 1.

NOTE 53

See columns H and I in table 1.

NOTE 54

See table 1.

height of the Stoa bottom drums, 0.680
m.49The similarity of the Stoa and Propy
laia columns does not end in the height of
the bottom drums: the capitals of the two
buildings are so alike that when the Italians
reconstructed the Stoa one of the Propy
laia capitals was placed on top of the re-
erected columns.50 As we saw above, the

average height of the smaller fluted drums
at the site is almost the same as the calcu

lated average height of the Stoa top drums.
This fact could be explained if the top
drums of the Propylaia facade were ap
proximately the same height as the Stoa
drums and if the number of preserved Pro
pylaia small-order drums is few enough
not to have a great effect on the mean
height. The shaft height of the Propylaia
large-order could in this case be calculated
as ca. 4.6 m and the total column height as
ca. 4.9 m.51

This column height is also supported by
the comparison of column proportions of
the buildings in the sanctuary. Even
though the lower diameter of the Propy
laia column is not known, it can be

approximated fairly accurately.The lower
diameter of the largest fluted drum B147
in Dyggve's list is 0.771 m.With the di
ameter of ca. 0.77 m the column height is
6.4 lower diameters, the same proportion
as in the temple and only a fraction less
than in the Stoa.52 The taper of the shaft is
in between the temple and Stoa propor
tions and the proportional height of capital
is slightly less than in these two buildings.53
Since the height difference of the large
and small Propylaia orders is known, the
height of the courtyard column can be
calculated as ca. 4.6 m.With a lower di

ameter of ca. 0.71 m the column propor
tions of the two Propylaia orders are con
sistent.54

Conclusion

The results I have obtained in this paper
are perhaps slightly less significant than I
anticipated at the beginning of my study.
This is due to the fact that the published
column drum diameter measurements are

not very reliable.Without stretching the
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limits of the original data too far I have
been able to put forward a drawing of the
Stoa column shaft profile and to suggest a
new height for the Propylaia columns.The
comparative material on Hellenistic archi
tecture in the Appendix demonstrates that
the entasis in Hellenistic Doric columns is

quite similar to the entasis used in the
fourth century BC buildings.

In this study I have emphasised the si
milarity of the Propylaia facade and Stoa
columns.This correspondence supports E.
Lippolis' recent suggestion that the build
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ings were designed as a single project but
completed in two separate phases.55 The
unknown architect made a design for the
Propylaia which besides solving the prob
lems created by the difficult terrain also
gives an exciting architectural frame for
the top of the acropolis.When the next
architect took up the Stoa half a century
later he left his own fingerprints on the
design. He used the same proportions and
even the same size drums as in the Propy
laia columns, but he left the Stoa columns
unfluted for one third of their height.56

note 55

Lippolis 1988-89, 148-
153.

NOTE 56

Even though the earliest
instances of partially un
fluted columns can be

dated to ca. 300 BC, the

practise became into wider
use in stoas only in the se
cond half of third century
BC. For a catalogue of bu
ildings with partially un
fluted columns, see Wanna

gat 1995,137-145.



NOTE 57

For the method, see Pak

kanen 1997. The entasis of

the shafts of the Dode-

katheon on Delos is quite
clear, even though Will
1955, 26 denies its ex

istence (see alsoVallois
1966, 112): a large number
of the two bottom drums

are at least fairly well pre
served (the shaft consisted
of four drums), and since
both the upper diameter
and the height of the shaft
are certain (Will 1955,26-
29), there is enough data
to reconstruct the shaft

profile with certainty.

NOTE 58

For the Late Classical buil

dings, see Pakkanen 1997,
esp.Table 3.

Appendix

Comparative Material on
Columns in Hellenistic
Doric Buildings
Table 1 gives the column dimensions and
proportions for a selection of Hellenistic
Doric buildings: they all are from the Ae
gean islands and Pergamon, except for the
South Stoa at Corinth, and their time span
is from early Hellenistic to the middle of
the second century BC. I have calculated
the entasis data in cols. E and F by fitting a
curve to the shaft profile points derived
from the publications listed in table l.57

In the proportional height of the col
umn (col. G) no general trend can be ob
served, and the range is from 5.9 to 7.2
lower diameters. The taper of the column
shaft (col. H) is in most cases ca. 3.0%: the
exceptions are the Shrine of the Royal
Cult at Pergamon and the Hieron on
Samothrace with less tapering columns
and the temple of Athena Lindia with
more. In Late Classical buildings the taper
is usually stronger, ca. 3.5%, than in these

Hellenistic buildings.58 Col. I in the table
gives the proportional height of the capital
of the whole column height: no trend is
visible and the range is fairly large, 4.6-
7.2%.

The range of the proportional emphasis
of the maximum entasis (col.J) is fairly
wide, 0.11-0.35%, but on the average it is
stronger than in the fourth century BC
buildings (0.20% v.0.13%).The maximum
entasis is approximately in the middle of
the column shaft (col. K), but the two
slight exceptions at Pergamon are inter
esting:in these late third and early second
century buildings the entasis is more em
phasised and also slightly higher in the
shaft than in the other buildings.Very close
parallel for this entasis can be found in the
fourth century treasury of Kyrene at Del
phi, which is clearly different from the
other Late Classical buildings. In general
there seems to be no great break in the
entasis design between the Late Classical
and Hellenistic periods.
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Table i. Column dimensions and proportions. Dimensions in cols. A-Fare given in meters.

B C D E F G

4.95 0.754 0.605 0.008 2.60 6.96

Temple of
Athena Polias, 5.25
Pergamon
(late 4th/
early 3rd cent.
BC)59

South Stoa,

Corinth 5.71

(ca. 300 BC)60

Temple of
Athena Lindia,

Lindos 5.60

(early 3rd cent.
BC)hl

Dodekatheon,
Delos 4.62

(early 3rd cent.
Bcr-

Propylaia of
the Athena

Lindia

sanctuary, ca. 4.9 ca. 4.6 ca. 0.77 0.625
large order
(mid 3rd cent.
BC)63

Propylaia of
the Athena

Lindia

sanctuary, ca. 4.6 ca. 4.3 ca. 0.71 0.56
small order

(mid 3rd cent.
BC)64

0.754 0.794

A. Column height
B. Column shaft height
C. Lower diameter of the shaft at the arrises

D. Upper diameter of the shaft at the arrises
E. Maximum entasis

F. Height of maximum entasis
G. Proportional height of the column: A / C
H. Taper of column shaft (%): 100 X (C - D) /

B

I. Proportional height of the capital / column
height (%): lOOx(A-B) /A

J. Proportional emphasis of the maximum
entasis (%): lOOxE/B

K. Proportional position of the maximum ent
asis in the shaft: F / B

I56

NOTE 59

Source for dimensions in cols. A-D:

Bohn 1885, ll.Radt 1988,22 and 179
dates the building to ca. 330-320 BC
on historical reasons, but traditionally
it has been dated to 3rd century (see
e.g. Gruben 1986,425).

NOTE 60

Source for dimensions in cols. A-D:

Broneer 1954, 30-32. For the date, see
Williams & Fischer 1972, 171.

note 61

Source for dimensions in cols. A-D:

Dyggve 1960,87,110.

M

3.01 5.71 0.16 0.525

note 62

Source for dimensions in cols. A-D:

Will 1955, 26-28. For the date, see
ibid., 167-177.

NOTE 63

In the calculation for the value in

column I the known height of the
capital, ca. 0.276 m, is used (Dyggve
1960,161).

NOTE 64

In the calculation for the value in

column I the known height of the
capital, ca. 0.28 m, is used (Dyggve
1960,165).



(early 3rd cent.
BC)65

Shrine of

the Royal
Cult, 4.66

peristyle
column,

Pergamon
(ca. 230 BC)66

Stoa of Philip,
Delos 5.91

(216-200 BC)67

Stoa in Athena

Lindia

sanctuary, 5.00
Lindos

(late 3rd cent
BC)

NE Stoa in the

sanctuary 4.99
ofAthena,

Pergamon
(190-180 BC)68

Hieron,

Samothrace

(mid 2nd cent
BC)""

4.44

5.58

4.66

4.76

NOTE 65

Source for dimensions in cols. A-D:

Martin 1959, 14-17,47. For the date,

see ibid., 44-50.

NOTE 66

Source for dimensions in cols. A-D:

Boehringer & Krauss 1937, 60-64, figs.
7, 13. For the date, see Radt 1988, 275.

NOTE 67

Source for dimensions in cols. A-D:

Vallois 1923, 34-37. For the date, see

ibid., 154-166 and Coulton 1976,233f.

0.666 0.558 0.010 2.50 7.00

0.905 0.735 6.53

0.77 0.635 0.006 2.36 6.5

0.69 0.545 0.017 2.64

NOTE 68

Source for dimensions in cols. A-D:

Bohn 1885, 34f. For the date, see Co

ulton 1976, 275f.

NOTE 69

Source for dimensions in cols. A-D:

Lehmann 1969, 96f. and pi. 114 (cen
tral column). For the date, see ibid.,
234.The entasis measurements and

proportions are calculated from the se
cond column from the left in fig. 445
(shaft height 5.27 m).This column is
thicker than the central columns, but

its shaft profile is the most consistent
of the five reconstructed columns.

2.43 4.72 0.23 0.563

3.05 5.58

2.9 6.80 0.13 0.506

4.61 0.35 0.555

0.518
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