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SUMMARY OF MAJOR MARKED WEIGHTS ON THE AEGEAN SYSTEM

Marked Bronze Age TABLE 2T |
. Cat. No. Marks Provenience = Mass(gm.)  Attribution Resultant Unit
balance wel g hts 179 8 unknown 36 1/6 (P)=1/18 unit 64.8
150 "ere Palaikastro 78 1/8 unit 62.4
60 i Knossos 15.57 1/4 unit 62.3
74 + Mochlos 19.4 1/3 unit 58.2
92 triangle Akrotir 202 1/3 unit 60.6
8 oA Ayia Irini 20.25 1/3 unit 60.8
12 { Ayia Irini 30.35 1/2 unit 60.7
15 { Ayia Irini 316 1/2 unit 632
177 C Pachyammos 317 1/2 unit 634
67 o Knossos (59.92) 1 unit (59.92)
34 o Ayia Irini 61.15 1 unit 61.15
37 . AyiaIrini 64.0 1 unit 64.0
s
44 (’ Ayia Irini 87.9(-) 3/2 units
48 oo Ayia Irini 121.0 2 units 60.5
125 4 dots Akrotiri 224.4(-) 4 units
130 4 circles Akrotiri 2525 4 units 63.1
=] [+]
70 e :’) Knossos (273.47) 4 units (68.4)
O
71 U Qdo Knossos (327.02) 6 units (54.5)
51 rere Ayia Irini 506.6 8 units 63.3
- s s »
149 2000 Praisos (506.9) 8 units (63.4)
jlnleXe]
82 LUREA Mochlos 7203 12 units 60.0
O ..
86 o. . L] zZakros 1421.3 24 units 592
72 00 Knossos  (I56747) 24 units (65.3)
oo
mean resultant unit:  61.7 gm.
o 1.85
Normzone: 5.4%

K.M. Petruso, Ayia Irini: the Balance Weights. Keos 8. Mainz on Rhine, 1992.



What should we be looking for?
1. Dimensions rounded to nearest simple fraction of a foot?
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E.g. Tegea: StylW & EuthW = 64 & 70 feet?



Dimensions rounded to nearest
simple fraction of a foot

mAlvOog GO€T0G pEKOG TETPG-
||} modag mAdtog Simodag, mdayog
TpLhepurooiog.

Four blocks not placed, length
feet, width two feet, height
three times half a foot.




What should we be looking for?
2. Proportional relationships — simple fractions?
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Later literary sources: Vitr.3& 4
Hermogenes (Vitr. 3.3.8, 2nd cent. BC)



What should we be looking for?
3. Modular patterns?
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23 Ionic temple plans imposed on a uniform grid: (a} temple of Athena at Priene (c.
350-330 B.CJ; (b) temple of Artemis at Magnesia (c. 130 B.C.) (central grid spacing= 14
normal spacing)

Coulton, J. J. (1977) Ancient Greek Architects at Work. Problems of Structure and Design.



What should we be looking for?
4. ‘lochfuld’?

Red: Old temple of Poseidon (c. 500 BC)
Black: New temple of Poseidon (c. 440 BC)

interaxial on front and back = interaxial on flanks
y=x=245m
stylobate proportions: 6:13.9



Problems: modular vs. successive design systems
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Coulton, J. J. (1975) “Towards understanding Doric design: general considerations’, BSA 69, 59-99.



Problems: 'common’ or ‘standard’ Greek metrological units?

“Attic” foot of 293-296 mm
“Doric” foot of 325-329 mm
“Samian” foot of 348-350 mm
“Common” foot of 306-308 mm
“lonic” foot of 298-300 mm

975 980 985 990 995 1000 1005 1010 1015 1020 1025 mm



Problems:
Doric corner
conflict and
contraction

Gruben, G. (2001%) Griechische
Tempel und Heiligtiimer, Munich.

[
i
3

25-27 Der dorische Eckkonflikt. 25 Holzkonstruktion mit Architrav und
Triglyphe von gleicher Breite: kein Eckkonflikt; 26 Steinbau mit breiterem
Architrav (a) und schmailerer Ecktriglyphe (t): Ausgleich durch eine Verbreite-
rung der Eckmetope um a‘?; 27 wie 26, Ausgleich jedoch bei gleich breiten Meto-
pen durch Verengung (Kontraktion) des Eckjoches (JE) um a‘"ﬁf“ gegeniiber dem
Normaljoch (JN).



Problems: Doric corner conflict and contraction

Temple of Zeus at Stratos: modular design at the end of 4th century BC?
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J. Pakkanen (2004) ‘The Temple of Zeus at Stratos: New Observations on the Building Design’, Arctos 38, 95-121.
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Problems:building as handicraft — variation?
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Abb. 9. Parthenon, Ostgiebel, Rekonstruktion.




Proportional analyses

b

S AR
B

T - ——

At 3
¥t

2k R

W

dnrt

R W v

e
% 3
&«
=
LS

B

Fig. 4. Proportional analysis of the facade of the unfmished temple ar Segesta, 1: 2000 TATer Mertens 1984a, Beil. 24

Wilson Jones, M. (2001) “‘Doric Measure and Architectural Design 2: A Modular Reading of the Classical Temple’, AJA 105, 675-713.



A modular Py, UNFINISHED TEMPLE, SEGUSTA, BEVORE o0 B.C.
] The proposed triglvph module is 8757 mm, equivalent o 843 Doric feer 328.4 mum long. Measurements
read N g Of are taken from Mertens [984a, 549,

t h e S e g es t a Meadnler Analysiv of Measuremenis

tem p | e Triglvph Daric Adjusted Metric Actual Difference
Component Dimensions Module Feer Dimension  Value Value in e
Meastves of wordth
Euthynteria width 310 B - 26.271 26.267 +0.4
Stylobate widih 240 T 70, 1k 25193 25175 +1.8
Axial width of front 24 04 - 21017 21.930 -1.3
Abxcas width 255 7 - 2,209 2.206 +0.5%
Lower column diameter 239 5L Hd L9249 1935 IR
Upper column diameter 124 7ad 1.039 1551 -1.2
Metope width 11a - 1.513 =1 508 +0.5
Triglyph widdh 1 2 Hoed 0.8062 (.563 0.1
Depth of architrave beam T 82 1.682 1.679 +0.3
Measures af heyght
Srvlobate =20 - A, 8d 1.827 1.825 +11.2
Column 1025 2Hiq 2R 7d 9.339 9.338 +0.1
Trabeation excluding geison 34 By 3 15d 2 804 2897 1.5
Order excluding geison 14 Ba 37, 4d 12,252 12255 1.3
Order including geison 1424 Aue an'. 4d 12 889 12,892 0.3
Facade (order + ml bated 16% 4495 447, Fid 14.716 14.917 -1
Pediment =53 O, 24 - 2.995 ¢ aa7 1.1
Total including siylobate 24 54 - 17.752 17.714 +1.8
Toual mfludmn“ kyma 2k - - - - -
Geison A 2 - 0637 0.657 0.0
Capital 1ve ) - 0985 0985 0.4}
Measuzes of leagth
Eut%mnerm length, initiallyz 70 - - - - -
Euthvnteria length, adjusteds 69% 1B6 - 1.080 fil.120 ~L.0
Axial length, irtrtiallve b - - - - -
Axial length, ‘11:?1;1151&’{1* B33 1740 - 55.826 55860 4.0
Typical C(}lﬁlmﬂ spacing b 134 13 4d 4,301 4.304 .3

Wilson Jones, M. (2001) ‘Doric Measure and Architectural Design 2: A Modular Reading of the Classical Temple’, AJA 105, 675-713.



Cosine quantogram analysis

Quantum hypothesis: X =M x g + ¢
(e.g.1.22m= 4 x0.30 m +0.02 m)

Calculating the amount of clustering around q:

AQq) =



Segesta cosine quantogram (cqg) curve



Segesta kernel density estimate (kde) distribution
used in the Monte Carlo simulation runs

8.0.000.. :... @0 ®@ O

Actual
Valae

| Sl vl o)

b s G GG O

o LAt D hG D e b
[y R AT |

(LR e R

w 2l B

i
v

=

(.803
1.479

1.825
53R
@ EGT
12.2345
12 8G2
14.717
&.897
17.714

657
0985

61.120
55860
1354




Segesta cosine quantogram (cqg) curve



Proportional analysis using cqg
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Principle behind studying proportions
In a group of buildings

lower column diameter / triglyph width = proportion
Hephaisteion 1.018 0.515 ~ 1.9767
Segesta 1.935 0.863 ~ 2.2422



Proportional analysis using cqg: one fifth of column interaxial
10 Classical temples together as a group

®(q)

4 - - = - a=5%

0.1 02 03 04 05 06 07 08 09 1 1.1



Table 5. Summary of CQG analyses of proportional relationships expressed in terms of
different building dimensions. Data sets calculated on the basis of Wilson Jones 2001, 701—
10; in column d the statistically significant cases at 1% level are printed with bold italics and
at 5% level are printed with bold.

a) Tested proportion b) g c)ginterms d)Smax. e)S, o =5%

of analyzed

element
1. /5 of column interaxial distance (n = 211) 0.250 /4 5.79 4.04
2. /7 of stylobate width (n = 210) 0.171 ‘i 5.17 3.94
3. '/,4 of axial width (n = 210) 0.495 g 5.00 3.94
4. %[5 of metope width (n = 210) 1.000  ?4 4.94 3.96
5. /3 of euthynteria width (n = 198) 0.502 ‘g 4.59 3.99
6. 3/5 of frieze height (n = 220) 0.555 4.11 3.98
7. 11, of lower column diameter (n=210) 0.505 Y, 4.05 3.96
8./, of architrave depth (n = 215) 0.247 g 3.99 3.94
9. %/5 of architrave height (n = 220) 0.111 Y 3.98 3.91
10. */1; of column height (n = 210) 0.496 Yy 3.97 3.98
11. Capital height (n = 211) 0.258 1/, 3.91 3.99
12. Triglyph width (n = 210) 0.246 1, 3.88 3.96
13. #/7 of upper column diameter (n = 210) 1.070 35 3.70 3.93

14. ?I5 of abacus width (n = 210) 1.069  °f 3.15 3.91




The Parthenon

on, p.110.




Parthenon cqg curve based on Riemann 1935 (N = 101)



Parthenon cqg curve based on Riemann 1935 (N = 101)
Nearly all peaks related to the proportional system and intercolumniation:

g3: 1/40 (discr. -0.0007) 1/40, 1/20, 1/10, 1/5, 1/4, 1/2
g4: 1/32 (discr. 0.0005) 1/32, 1/16, 1/8, 1/4, 1/2

g5: 1/25 (discr. 0.0001) 1/25, 1/5

g6: 1/24 (discr. 0.0008) 1/24, 1/12, 1/8, 1/6, 1/4, 1/3, 1/2
g8: 1/10 (discr. -0.0013) 1/10, 1/5, 1/2

g9: 1/8 (discr. -0.0033) 1/8, 1/4, 1/2



Parthenon cqg curve based on Riemann 1935 (N = 101)
Two peaks most likely related to the ‘Doric’ foot:

g2: one quarter foot of 0.329 m
g7: foot of 0.328 m

One ‘mystery’ peak:

gl: below detection limit?



Late Bronze Age balance weights




Analyses of LBA balance weights
1) 45 lead weights from Ayia Irini
2) group of 166 weights including also other sites and materials (86% lead)

density (all weights, n = 166) Kernel density estimates
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Analyses of BA weights
1) group of 306 objects including all materials
2) group of 152 stone weights

density (larger group, n = 308) Kernel density estimates
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Analyses of groups of 50 and 381 historical Athenian lead balance weights

LW 30

LW 43

Lang, M. (1964) “Weights and measures’, in M. Lang
and M. Crosby, Weights, Measures and Tokens, The
Athenian Agora 10: 1-68. Princeton, N.J:
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