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Abstract: Everywhere we observe the periodic phenomena, for example, change of night 
and day, seasons. For the calendar image in most cases one use rectangular tables which 
can be considered as integer lattice in Cartesian coordinates. One of methods for the 
description of a leaves arrangement on plants (phyllotaxis) is construction of an integer 
lattice in polar coordinates. In this construction there are spiral rows of points which from 
the algebraic point of view represent residue classes. As a rule, these modules on plants 
are the Fibonacci numbers. For our purposes polar coordinates give some advantages 
in comparison with Cartesian ones. Circle and spiral can be considered as geometrical 
image of cyclic process (cycle means circle) and the idea of a circle lays in a basis of 
polar coordinates. The examples of application of phyllotaxis model for the description 
of some calendars are presented. 

1 PHYLLOTAXIS

The word Phyllotaxis is of Greek origin (phyllon — leaf; taxis — order). Phyllotactic 
patterns can be described with just a few mathematical constants and principles. In case 
of the most common spiral pattern it is possible to trace two families of spirals round 
the stem. An example of such patterns is the spiral arrangement of florets in the capituli 
of sunflowers and daisies. In order to make a geometrical map and integer lattice of the 
spiral pattern, we mark out the centre of each floret, and number them according to their 
age, that is according to the order in which they arise in plant (Roger V. Jean: 1994).
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Figure 1: Numbering of florets on daisy inflorescence. Figure 2: Rows of florets (parastichies) on daisy 
inflorescence.

Age and Year are concepts of Time. Every year in our calendars will be the homolog of 
some floret and its age in an inflorescence.

2 CHINESE CALENDAR 

Figure 3: Phyllotactic Chinese Calendar. Celestial Stems are submitted by family of 10 spirals (5 white - Yang, 
and 5 black - Yin). Terrestrial branches are submitted by family of 12 spirals (6 white - Yang, and 6 black - Yin). 
Both families are twirled in the different directions and have mutual crossings. The Time’s Axis is submitted by 
the lonely spiral which is taking place definitely through crossings of Celestial Stems and Terrestrial branches. 
Every year in a calendar stands in crossing of three spirals: the Celestial Stem, the Terrestrial branch and the 
Time’s Axis. On color of trunks and branches (white or black) we can judge, what movement (Yang or Yin) Year 
of a calendar copes.
Figure 4: Combination of the 10 “Celestial stems” tiān gān, and the 12 “Terrestrial branches” dì zhī.

An important aspect of the Chinese calendar is the sexagenary cycle. Within each 60-year 
cycle, each year is assigned name consisting of two components: Heavenly or Celestial 
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stem and Earthly or Terrestrial branch. Each of the two components is used sequentially. 
The Chinese calendar based on a combination of the 10 Celestial stems, and the 12 
Terrestrial branches.

3 MAYA CALENDAR 

The Maya kept time with a combination of several cycles that meshed together to mark 
the movement of the sun, moon and Venus. Their ritual calendar, known as the Tzolkin, 
was composed of 260 days. It pairs the numbers from 1 through 13 with a sequence of 
the 20 day-names.

4 METON CYCLE

Meton of Athens (ca. 440 BC) noticed that 235 lunar months made up almost exactly 
19 solar years. The near commensurability of the two periods follows from the fact 
that 235/19 is the 6th convergent of the ratio of the lunar month and solar year periods 
(365.2425/29.53059). This 19-year lunar cycle became known as the Metonic cycle. Since 
12 lunar months equal 354.367 days, about 11 days less than a solar year, an additional 
235-19*12 = 7 lunar months were added to synchronize the cycle. These were added in 
years 3, 5, 8, 11, 13, 16, and 19 of the cycle (Smith, D.).

Figure 5: Phyllotactic Calendar Tzolkin. Figure 6: Rectangular Calendar Tzolkin.
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Phyllotactic calendars can be animated similarly to the blossoming flowers (Weise, 
1998).
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Figure 7: Phyllotactic Meton cycle. Moon return to the 
same shape and passing the same stars in 19 tropical 
years.

Figure 8: The Meton cycle published in 433 BC. 
(http://olravet.fr/AideCalendes/Paques.htm)




