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Marked Bronze Age
balance weights

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



E.g. Tegea: StylW & EuthW =  64 & 70 feet?

What should we be looking for?
1. Dimensions rounded to nearest simple fraction of a foot?



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

Dimensions rounded to nearest 
simple fraction of a foot



Later literary sources: Vitr. 3 & 4
Hermogenes (Vitr. 3.3.8, 2nd cent. BC)

E.g. 
CapH : AbW = 3 : 8?

What should we be looking for?
2. Proportional relationships – simple fractions? 



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

What should we be looking for?
3. Modular patterns?



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



Problems: modular vs. successive design systems

Doric: Vitr. 4.3.3–10
Ionic: Vitr. 3.5.1–15
Tuscan & Circular: 
Vitr. 4.7–8

Coulton, J. J. (1975) ‘Towards understanding Doric design: general considerations’, BSA 69, 59–99.



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



Problems:
Doric corner 
conflict and 
contraction

Gruben, G. (20014) Griechische 
Tempel und Heiligtümer, Munich.  



Problems: Doric corner conflict and contraction

J. Pakkanen (2004) ‘The Temple of Zeus at Stratos: New Observations on the Building Design’, Arctos 38, 95–121.  

Temple of Zeus at Stratos: modular design at the end of 4th century BC?



Korres, M. (1995) From Pentelicon to the Parthenon, Athens., pl. 19.

Problems:
building as 
handicraft



Problems:building as handicraft − variation?



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

Proportional analyses



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

A modular 
reading of 
the Segesta 
temple



Calculating the amount of clustering around q:

φ(q) =  

Cosine quantogram analysisCosine quantogram analysis

Quantum hypothesis: X = M × q          + ε
(e.g. 1.22 m =  4 × 0.30 m + 0.02 m)



Segesta cosine quantogram (cqg) curve



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



Segesta cosine quantogram (cqg) curve



Proportional analysis using cqg



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

Principle behind studying proportions 
in a group of buildings



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



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) q c) q in terms
of analyzed
element

d) S max. e) S, α = 5%

1. 1/5 of column interaxial distance (n = 211) 0.250 1/20 5.79 4.04

2. 1/27 of stylobate width (n = 210) 0.171 1/158 5.17 3.94

3. 1/24 of axial width (n = 210) 0.495 1/48 5.00 3.94

4. 2/3 of metope width (n = 210) 1.000 2/3 4.94 3.96

5. 1/30 of euthynteria width (n = 198) 0.502 1/60 4.59 3.99

6. 3/5 of frieze height (n = 220) 0.555 1/3 4.11 3.98

7. 1/2 of lower column diameter (n = 210) 0.505 1/4 4.05 3.96

8. 1/2 of architrave depth (n = 215) 0.247 1/8 3.99 3.94

9. 3/5 of architrave height (n = 220) 0.111 1/15 3.98 3.91

10. 1/11 of column height (n = 210) 0.496 1/22 3.97 3.98

11. Capital height (n = 211) 0.258 1/4 3.91 3.99

12. Triglyph width (n = 210) 0.246 1/4 3.88 3.96

13. 4/7 of upper column diameter (n = 210) 1.070 3/5 3.70 3.93

14. 2/5 of abacus width (n = 210) 1.069 3/7 3.15 3.91



The Parthenon

Economakis, R. (ed.) (1994) Acropolis Restoration. The CCAM Interventions, London, 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:

q3: 1/40 (discr. -0.0007)  1/40, 1/20, 1/10, 1/5, 1/4, 1/2
q4: 1/32 (discr. 0.0005)   1/32, 1/16, 1/8, 1/4, 1/2
q5: 1/25 (discr. 0.0001)   1/25, 1/5
q6: 1/24 (discr. 0.0008)   1/24, 1/12, 1/8, 1/6, 1/4, 1/3, 1/2
q8: 1/10 (discr. -0.0013)  1/10, 1/5, 1/2
q9: 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:

q2: one quarter foot of 0.329 m
q7: foot of 0.328 m

One ‘mystery’ peak:

q1: 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)



Analyses of BA weights
1) group of 306 objects including all materials
2) group of 152 stone weights



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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