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The Spiral between Symbolism and Mathematical Foundations in
Classical Art and Its Influence on the Development of the Fibonacci
Golden Ratio

ABSTRACT

Since ancient times, humans have recognized the shape of the spiral in
nature, and they understood that it was not a random form but rather one that
reflects a geometric model imbued with aesthetic and symbolic significance.
For this reason, ancient artists drew inspiration from this natural form and
made it a fundamental decorative element in their art from prehistoric times.

Spiral ornamentation is considered one of the most important decorative
motifs in ancient art, particularly in Greek and Roman traditions, where it
expressed aesthetic principles based on balance and geometric symmetry.
This decorative motif was notable for its diversity and multiplicity of forms
across various artistic media—architecture, pottery decoration, coinage, wall
paintings, funerary sculptures, and more. Spiral designs were not merely
decorative; they carried layered meanings. In many ancient civilizations, the
spiral form was associated with philosophical concepts such as the eternal
cycle of nature, renewal, and the continuous motion of life.

Moreover, spiral ornamentation was closely linked to mathematical concepts
established by early mathematicians, beginning with Pythagoras, who laid the
foundations of proportion and number as the basis of aesthetic harmony. This
continued with Theodorus, who focused on the study of geometrical shapes
and their proportions, including the spiral, and Euclid, who laid the
groundwork for geometry, culminating in Archimedes, who made fundamental
contributions to the study of geometric properties and mathematical
dimensions and provided a detailed explanation of the spiral form.
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These studies helped shape the concept of the golden ratio, which formed a
mathematical basis for a deeper understanding of proportion and symmetry in
nature.

During the Middle Ages, Leonardo Fibonacci introduced the number
sequence that bears his name, which accurately reflects the golden ratio.
This discovery enabled the application of this ratio in modern artistic and
architectural design. Although the golden ratio as defined by Fibonacci did not
appear in its current form during the Greek and Roman periods, the
intellectual foundations that paved the way for it were clearly present in the
numerical relationships and aesthetic proportions of antiquity—particularly
within the Pythagorean school, as well as in the philosophies of Plato and
Aristotle concerning cosmic order and natural harmony. The Romans applied
these concepts practically in art and architecture, with Vitruvius notably
discussing ideal proportions in architectural design.

This study demonstrates that the Fibonacci golden ratio is not a modern
invention but a continual development that began in ancient civilizations,
particularly Greek and Roman, where the concepts of proportion and balance
were strongly evident in artistic and architectural works. Early mathematicians
contributed to the study and refinement of these proportions through their
research in geometry and mathematical ratios. Thus, the Fibonacci ratio is
not an isolated discovery but a continuation and evolution of this ancient
knowledge. In the modern era, it has become a standard system for
architectural and artistic design. This research calls for the application of this
ratio to ancient buildings and various art forms to determine the extent of the
ancients' understanding of proportion and balance in their work.

This raises an important question: can the golden ratio be regarded as a
modern innovation attributed solely to Fibonacci? In truth, as this study
reveals, the golden ratio is not a contemporary invention but a body of
knowledge that has developed since antiquity, rooted in the principles of
proportion and balance drawn from nature—particularly in the spiral form,
which has helped to bridge the realms of nature and mathematics, reinforcing
the ideal ratio as a symbol of natural beauty and harmony.

This study aims to examine spiral ornamentation in classical art, its
meanings, and its role in the emergence of ancient mathematical principles
and theories. It also explores how these evolved in the Middle Ages into the
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golden ratio, which became a foundational principle in art and architecture,
used to achieve balance and ideal proportions across all artistic disciplines.

Keywords:

Spiral Ornamentation — Theodorus' Spiral — Golden Ratio — Fibonacci Sequence -
Pythagorean Theorem — Triskeles — Trinacria.
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Ivana, S., Ornament on Greek Vases from Archaic to Classical period, Ledenz (2022), 7-15.!
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https: //www.metmuseum.org/art/collection /search /250551 15-5-2025.°
https://smarthistory.org/euthymides—three—revelers/ 15-5-2025.*
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Dirlik, N., The Tholos Tomb of Mycenaean Greece, Uppsala University (2000), 8-15.

https: //www.greekmythosartifacts.com 6-5-2024.”
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https://mmancina.weebly.com/ancient-art.html 22-3-2025."

https://mmancina.weebly.com/ancient-art.html 22-3-2025.2

https: //www.worldhistory.org/image /384 fionic—capital/ 16-2-2025.°
Williams, K., Spirals and Rosettes in Architectural Ornament: NEXUS Network Journal- Vol. 1, (1999), 129-130, 4
fig., 3.
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https: //www.worldhistory.org/article/ 1686 /celtic—bronze-shields/ 11-5-2025."
2

https://logos—world.net/double—spiral-meaning /#google_vignette — 4-3-2025.
Williams, T., The Double Spiral and Ways of Knowing, University of Auckland (2009), 1-9. 3
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https://www.academia.edu/115427992/Celtic Double_Spiral_Symbol_from_the Northeast of Ir 11-5-2025."
https://www.academia.edu/115427992/Celtic Double_Spiral_Symbol_from_the Northeast of Ir  11-4-2025.
https://www.academia.edu/115427992/Celtic Double_Spiral_Symbol_from_the Northeast of Ir  11-4-2025.°
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Harding, D.W., The Archaeology of Celtic Art, London & New York (2007), 66, Fig., 4.1."

Harding, D.W., (2007), 69, Fig., 4.4.
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Harding, D.W., (2007), 1-12.
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Harding, D.W., (2007), 112-114, Fig., 5.9. '
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https://www.academia.edu/11899946/An_Tr%C3%ADbh%C3%ADs_Mh%C3%B2r_On_The_Triskelion_in_Iron_Age_
Celtic_Culture 11-4-2025.
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https://mathcurve.com/courbes2d.gb/archimede/archimede. 10— 5- 2025."'

Polezhaev, A., Spirals: Their types and Peculiarities, Russia (2020), 94-95, Fig. 1.: 2
https://www.researchgate.net/publication/332208865_Spirals_Their_Types_and_Peculiarities 3-5-2025.
https://mathmonks.com/golden-ratio 12-15-2025.°
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Kosobutskyy, P.S., Phidias numbers as a Basis for Fibonacci Analogues, S. Bandery (2019), 172- 178.
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https://tecadmin.net/what-is—fibonacci-sequence 11-5-2025.°

AL e iy ol Oplal) aedy 890 a) IS of i 138 (Rl Bl ) @ ogat dabaar aag cdamaigh ciligilal) aal g e M gilal) !
G Y LSl ) Lege sene sl Dglian Logins 5<5 Laxie(1.618 0 Lo all) Ll il 3 s Cansnd (5 Jalaay JuaY)
TOURE ICE R JUR E LRI Y KRN VRN OIS IR
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11-5-2025.
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Ramirez, M., The Great Pyramid of Giza, PIl, And the Golden Ratio. Digital Edition.'
https://www.academia.edu/35507796/THE_GREAT PYRAMID OF GIZA Pl AND THE GOLDEN RATIO 5-5-
2025.

https://plus.maths.org/content/myths—maths—golden-ratio 11-5-2025.2

Zeina, A.M., The Golden Ratio and its Impact on Architectural Design, Egypt (2008), 77-90.3

De Grummond, N.T., Pax Augusta and the Horae on The Ara Pacis Augustae: American Journal of Archaeology 94 *

(1990), 663~ 677, Fig. 1.
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https://claude.ai/public/artifacts/08afdd7f-bb42-41f4-abbf-5e8f58fc5b16

Pollini, J., The Augustus from Prima Porta and the Transformation of the Polykleitan Heroic Ideal: The Rhetoric of !

Art, Minneapolis Institute of Arts (1995), 262-263, Fig. 15.1.

Chen, B., The Immortalisation of Power in “Equestrian Statue of Marcus Aurelius”, ltaly (2021), fig., 1. 2

~ 1185 -



https://claude.ai/public/artifacts/08afdd7f-bb42-41f4-a6bf-5e8f58fc5b16

2025 i glgr B0 sl oY) AL dalal) Uaaly

Golden Ratio Calculator
Jor Archaegiogical g
Created by Dr- Farekia FlSallamy

Golden Ratio (g): = 1L.618
This calculator reveals the divine propertions hidden within ancisnt
Graeco-Foman artifacts, helping archaeologists discover the mathematical
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