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‘A critical examination of the cultural use of astronomical cycles’

by Stefan Benz


Introduction

This essay critically examines the relationship between the significance of astronomical cycles and their impact on culture. It highlights existing connections and incorporates hypothetical models. Particularly striking in the cultures of Europe and the Americas is the influence of modernity, marked by Christianisation, industrialisation, and colonialism, as reflected in annual festivals such as Christmas and Easter. The inclusion of astronomical cycles, especially those of the moon, in agricultural sowing and harvesting, and in horticulture, plays an essential role in ideological teachings and is of interest to society. In addition, astronomical rhythms influence our lives at the biological level, further highlighting the relevance of astronomy to society. Scientific disciplines such as chronobiology examine biological cycles and rhythms in the behaviour and physiological processes of living organisms, including humans. 

Astronomical cycles and culture

Our life on Earth is embedded in various rhythms. Astronomical cycles result from the movements of the Sun, Moon and planets, including our Earth. Additionally, Earth's rotation on its axis creates the day-night cycle. The Sun's position throughout the year and the moon's phases play a crucial role in determining the timing of religious festivals. ‘The rhythms of earth and sky were essential constituents of ancient ritual, offering a conceptual framework for shaping and channelling the experience of religious performance and – most practically – for anchoring agriculture and its festivals to the cycles of the seasonal year.’[footnoteRef:1]  [1:  Claudia Moser, Ritual time: the seasonal calendar and religious festivals in Archaic and Republican central Italy, Journal of Roman Archaeology, 2024-12, Vol. 37 (2), p. 449.] 


Our Earth resembles a sphere. The equator, Latin for ‘equal’, divides the Earth into the northern and southern hemispheres. The projection of the Earth's equator onto the celestial sphere is the celestial equator. The apparent path of the sun, the ecliptic, is inclined at approximately 23½°. Astrologically, this path is also known as the zodiac. The points where the celestial equator intersects with the ecliptic are called the vernal and the autumnal equinoxes. The summer and winter solstices mark the highest and lowest points of the Sun's apparent path relative to the Earth's equatorial plane. Ancient cultures used these recurring rhythms: ‘Most calendar systems are based on astronomical phenomena. All these phenomena are regular and periodic; therefore, they provide a means of measuring time. The reason why astronomical objects are employed in the construction of calendars is that their movements are reasonably regular and predictable.’[footnoteRef:2]  [2:  Clive L.N. Ruggles, Handbook of Archaeoastronomy and Ethnoastronomy, (Springer Science and Business Media, Vol 1, New York, 2015), p.11.] 

The timing of many cultural and religious festivals, such as Christmas or Easter, and rituals is based on astronomical cycles. ‘Over the widest possible range of human cultures, calendars serve to synchronise events, to arrange events chronologically, to provide a temporal framework for referencing and enacting events, and to determine durations (time intervals) between events.’[footnoteRef:3] For Catherine Bell, ‘calendrical rituals can be roughly distinguished into seasonal and commemorative celebrations. Seasonal celebrations are rooted in the activities of planting and harvesting for agriculturalists or grazing and moving the herd for pastoralists.’[footnoteRef:4]  [3:  Clive L.N. Ruggles, Handbook of Archaeoastronomy and Ethnoastronomy, (Springer Science and Business Media, Vol. 1, New York, 2015), p.15.      ]  [4:  Catherine Bell, Ritual, Perspectives and Dimensions, (Oxford: Oxford University Press, 1997) p. 103.] 


The renowned Romanian religious scholar Mircea Eliade discerns a deeper, religious background for the embedding of our human existence in various rhythms: ‘Through annual repetition of the cosmogony, time was generated, and that man will seek periodically to return to that original time, the therapeutic purpose of which is to begin life again, a symbolic rebirth. This time of origin has a value and function. It is the reason why man seeks to reactualize it periodically by means of appropriate rituals or festivals, like celebrating the New Year.’[footnoteRef:5] [5:  Mircea Eliade, The Sacred and the Profane, (Orlando: Harcourt, Inc., 1959), pp. 80-81.] 


Christmas and Easter
‘The Christian calendar provides strong evidence of the incorporation of pagan astrological concepts: that God`s plan is played out through time, and the cycles of the sun and moon, which create the divisions of time, therefore designating auspicious moments for sacred rituals…it is indeed the case that Christianity`s principal festivals, Christmas and Easter, are timed by the ancient precepts of astral religion.’[footnoteRef:6] Rituals can be performed for religious reasons, such as celebrating specific religious festivals or conducting church services. There are also secular rituals, such as shaking hands upon greeting. Rituals can also be private, such as having a cup of coffee in the afternoon. The American religious scholar Catherine Bell points out the active role of participants in performing rituals within a cultural context: ‘…performance models suggest active rather than passive roles for ritual participants who reinterpret value-laden symbols as they communicate them. Cultural life has come to be seen as a dynamic generation and modification of symbolic systems, something continually created by the community. From this perspective, change becomes a dynamic process integral to how people live and reproduce culture, not something that happens to a passive and static social entity.’[footnoteRef:7] Social anthropologist Nicola Frost also emphasises the importance of active participation in festive rituals: ‘Although many festival rituals, as well as carnival arts, involve meticulous attention to form and structure, there remains a strong feeling that participation is more than can be conveyed through a measured account of moves, music and costume.’[footnoteRef:8] [6:  Nicholas Campion, Astrology and Cosmology in the Wolds' Religions, (New York University Press, New York and London, 2012, p.165]  [7:  Catherine Bell, Ritual, Perspectives and Dimensions (Oxford: Oxford University Press, 1997), p. 73.
]  [8:    Nicola Frost, Anthropology and Festivals: Festival Ecologies, (Ethnos Journal of Anthropology, 81:4) p.  
     572.] 

 ‘In the Calendar of Filocalus, an illuminated manuscript produced in 354 BCE, Christmas was located on 25 December, the feast of Natalis Solis Invicti, sacred to Sol Invictus, the unconquered sun. This was just a few days after the winter solstice, the shortest day and the longest night, and represented a point at which the sun was to embark on its journey back to life from the near-death of midwinter.’[footnoteRef:9] The days grow longer again; the light is reborn, and Jesus Christ is born. In northern European countries, the return of light was celebrated with the Celtic festival of Yule. It is celebrated between the winter solstice and the end of January, depending on religious affiliation. ‘Yule consists of December, when the south-moving sun slows to a stop and a new year begins, and of January as the sun slowly begins moving northward. Yule is primarily the night of December 24 and then includes the twelve days following.‘[footnoteRef:10] Celebrations of winter have changed significantly with the establishment of modernity, particularly with the influence of Christianity. Christmas trees have been used for around 500 years. Since the 18th century, trees have also been decorated with lights. The birth of Jesus is often depicted in nativity plays. [9:    Gaston H. Halsberghe, The Cult of Sol Invictus (Leiden: E. J. Brill, 1972) cited in Nicholas Campion
    ‚Astrology and Cosmology in the Wolds`s Religions’, New York University Press, New York and London, 2012, p.166]  [10:   G. Ronald Murphy, S.J., Tree of Salvation (New York: Oxford University Press, October 2013), pp. 191-218 (p.194). ] 

The birth of Jesus is linked to another astronomical cycle. The appearance of the Star of Bethlehem led the Magi from the East to Jesus. From an astronomical standpoint, it is most associated with the conjunction of Jupiter and Saturn from a geocentric perspective. Another hypothesis is the appearance of a comet at that time. ‘The most well-known comment on the Star of Bethlehem as a physical entity was Johannes Kepler`s in the seventeenth century, that it was a conjunction of Jupiter and Saturn -which could indicate the birth of kings – in Pisces in 7 BCE.’[footnoteRef:11] Due to their long orbital periods in the zodiac, Jupiter takes approximately 12 years and Saturn approximately 29 years to complete one revolution through the zodiac, meaning that the two planets only meet at longer intervals. These encounters, known as conjunctions, repeat themselves approximately every 20 years in different zodiac signs. Particularly striking in the year 7 BCE was that the two planets met three times in the sign of Pisces due to a retrograde motion as seen from Earth. [11:  Nicholas Campion, A History of Western Astrology – Volume 1 – The Ancient World (Bloomsbury, London, New York, 2008), p. 251.] 

Easter, along with Christmas, is the most important Christian festival. The day on which Christians celebrate Easter varies from year to year. In the 4th century AD, the Church decided that Easter should be celebrated on the first Sunday after the first full moon following the beginning of spring. Easter is therefore determined by two astronomical cycles. ‘The date of Easter in the Roman Catholic Church, as agreed at the Council of Nicaea, is determined by the Paschal (from the Jewish Pesach, or Passover) Full Moon, the first full moon following the spring equinox, in the tropical sign of Aries, or 14 Nisan in the Jewish calendar, with the celebration of Christ`s resurrection fixed for the first available Sunday.’[footnoteRef:12] Before the resurrection, Jesus Christ was crucified on Good Friday. In Christianity, the cross symbolises the suffering and death of Jesus Christ, but above all, it represents his resurrection and the victory of life over death. The cross is a central symbol of Christianity. Christians use it to symbolise their affiliation with the Church and to profess their faith. [12:  Henri Frankfort, Kingship and the Gods, 313-33, cited in Nicholas Campion ‚Astrology and Cosmology in   the World`s Religions, New York University Press, New York and London, 2012, p.165] 

Notable constellations of stars were often regarded as omens. For the three wise men from the East, the Star of Bethlehem had symbolic significance. What is a Symbol? In the words of Victor E. Turner, 'a single symbol represents many things at the same time: it is multivocal, not univocal.’[footnoteRef:13] For Nicholas Campion ‘the symbol and the thing symbolised have no or have an essential, real connection. A connection is the basis of magic, in which one part of a chain of symbolic connections can be acted on in order to manipulate another.’[footnoteRef:14] The astronomical and astrological symbol for Earth is also a cross, either within a circle or drawn on a circle. Secular and religious festivals not only have a cultural aspect but are also of great political and economic interest. In Rome, for example, hotel room prices during the Easter holidays are many times higher than during other travel periods. In her article, Nicola Frost highlights the importance of the cultural, political, and economic aspects of festivals. ‘They can make headlines, they can make money, and they can stimulate discussions of identity, politics, art, and more.[footnoteRef:15]  [13:  Victor W. Turner, The Ritual Process: Structure and Anti-Structure (London: Routledge & Kean Paul, 1969), p. 52.]  [14:  Nicholas Campion, Foundations: New Thoughts on Magic, Divination and Symbol (University of Wales, Trinity Saint David, The Sophia Centre, PowerPoint Presentation, Dec. 2025).  ]  [15:  Nicola Frost, Anthropology and Festivals: Festival Ecologies (Ethnos - Journal of Anthropology, 81:4), p. 569.] 


The Platonic year – sidereal and tropical zodiac

The name derives from the Greek philosopher Plato. In his work Timaeus, he describes the course of the Sun, Moon and the five planets of our solar system visible to the naked eye as moving in a recurring world cycle: ‘and reach their starting-point, being measured by the circle of the same and uniformly moving.’[footnoteRef:16] In general, the axial precession of a spinning top under an external torque is referred to as precession. The ecliptic (the inclined plane of the Sun's annual orbit) does not lie in the equatorial plane but is inclined by about 23½ degrees, commonly referred to as the obliquity of the ecliptic. This causes a constant change in the Earth's axis position and, consequently, in the equatorial plane, with the axis undergoing gyroscopic motion with a period of approximately 25,920 years.  [16:  Plato, Timaeus – 40 A (Cambridge, MA: Loeb Classical Library, Harvard University Press), p 131.
    <DOI: 10.4159/DLCL.plato-philosopher_timaeus.1929>] 


[image: ]
Figure 1: Migration of the vernal equinox in the Platonic world year. It is indicated on the inner circle by the black arrow on the right. From the book: Joachim Schulz ‘Rhythmen der Sterne’, Philosophisch-Anthroposophischer Verlag, Goetheanum Dornach/Schweiz, 3.te Auflage, 1985

Precession was discovered by the Greek astronomer Hipparchus of Nicaea around 125 BC. 'Based on comparisons with older data from Greek astronomers, Hipparchus, who taught in Rhodes and later in Alexandria, discovered precession while compiling a star catalogue when he noticed that the vernal equinox had receded by approximately 2 degrees over a period of 150 years and discovered Precession (my translation).'[footnoteRef:17] He introduced the vernal equinox, or the Aries point, as the starting point for counting the circle. It is the intersection of the Sun's path with the Earth's celestial equator in spring. At that time, the constellation of Aries still coincided with the vernal equinox. The vernal equinox shifts 30 degrees relative to the fixed starry sky and thus relative to the signs of the zodiac in approximately 2160 years. Due to the migration of the vernal equinox, a distinction is made between a sidereal and tropical orbit of the Sun. The sidereal solar cycle (stellar year) depends on precession, and the constellations shift over time. The tropical solar year refers to the seasons and concerns the apparent movement of the Sun through the zodiacal signs. ‘The sideral zodiac remained in use in India while the tropical zodiac was gradually established as the norm in the West, the consequence being that the two systems have diverged.’[footnoteRef:18] Western astrologers work with the tropical solar year. In this system, the vernal equinox still begins at 0 degrees Aries.  [17:  Wilhelm Knappich, Geschichte der Astrologie (Vittorio Klostermann Frankfurt am Main, 2nd Edition, 1988), p. 51. Original: ‘Aufgrund von Vergleichen mit älteren Angaben griechischer Astronomen fand Hipparch, der in Rhodos, später in Alexandria lehrte, bei der Aufstellung eines Sternkataloges, dass die Jahrpunkte in der Zeit von 150 Jahren um ca. 2 Grad zurückgeschritten sind, und entdeckte die Präzession.‘]  [18:  Nicholas Campion, A History of Western Astrology-Volume1-The Ancient World (Bloomsbury Academic, 2008), p. 216.] 


Interestingly, the anthroposophical movement, founded around 1920 by Rudolf Steiner, also works with the sidereal calendar. This movement includes, for example, the Walldorf kindergartens, - and schools, organic farming associations such as Demeter, and several clinics in Germany and Switzerland where complementary anthroposophical medicine is practised. ‘In the early 1900s, the Austrian philosopher, scholar, and social reformer Rudolf Steiner (1861-1925) collaborated with his protégé, the physician Ita Wegman, MD (1876-1943), to develop the principles of anthroposophical medicine. Together, they founded one of the most well-known integrative approaches to medicine in Western Europe.’[footnoteRef:19]  Rhythmic processes define the harvesting and processing of plant products into medicines. Generally, anthroposophical (biodynamic) agriculture and horticulture are guided by cosmic constellations. The Maria Thun Biodynamic Calendar is a sidereal lunar calendar that uses the moon's position relative to zodiac signs to determine optimal times for sowing, pruning, and harvesting in horticulture and fruit cultivation. It is published annually and is now accessible in 27 languages. 'In 2010, a delegation from Maharashi University of Enlightenment in India visited the Thun farm. They had found many parallels between Maria Thun's work and ancient Indian observations, and their enthusiasm for her work led them to award Maria Thun an honorary Doctor of Science.'[footnoteRef:20] [19:   Steven Johnson and Nasha Winters, Mistletoe and the Emerging Future of Integrative Oncology (Portalbooks, Anthroposophic Press, Inc, Spencertown, NY, 2023), p. 12.  ]  [20:   Florisbooks, https://www.florisbooks.co.uk/authors/maria-thun.php [accessed 11th December 2025].] 


Is the biodynamic system of agriculture an expression of a powerful and practical basis for an astrological worldview in the West? This is the title of a scientific presentation at the 10th Sophia Centre London Conference, which will take place on 24 January 2026. The brief announcement of the presentation describes how she will explore connections between the biodynamic system and astrology in her talk. For her, the Aristotelian elements are integral to the foundations of both systems.[footnoteRef:21] For Aristotle, the Universe comprised of four elements: ‘…four bodies are fire, air, water and earth.’[footnoteRef:22] [21:  Sophia Centre London Conference 2026, http://sophia-project.net/LondonEvents/2026-london-conference/speakers.php#fey]  [22:  T.E. Page and others, Aristotle Meteorologica (The Loeb Classical Library, Harvard University Press London, 1951), 339a15-16.] 


Lunar rhythms are not only studied in relation to plants but are also the subject of research in relation to animals and humans. ‘The lunar cycle influences the behaviours of life forms across multiple phyla, including humans.’[footnoteRef:23]  In his study, Fatik Baran Mandal distinguishes between four moon phases: New Moon (NM), First Quarter Moon (FQM), Full Moon (FM), and Last Quarter Moon (LQM) (Kiran, 2023). His research found that during full moon phases, both genders experience an increase in seizure frequency. The occurrence of seizures remains lower during all other phases. A clustering of seizures occurs around the FM. On FM days, he describes, crimes were committed, and the number of self-poisoning cases was higher than on non-FM days.[footnoteRef:24] Menstrual/fertility cycles and fishing/tidal cycles are also connected to the lunar cycle.  [23:  Fatik Baran Mandal, Lunar cycle-mediated behaviours in animals, including humans (Israel Journal of Ecology & Evolution, 2023-10), Vol. 69 (3-04), p.169.  DOI: 10.1163/22244662-bja10060]  [24:  Ibid. p. 173.] 


Chronobiology – temporal rhythms

Chronobiology concerns physiological processes and behavioural patterns that occur regularly at specific times, governed by temporal rhythms. Rhythms, often caused by endogenous (internal) biological timekeepers (clock systems), play a significant role in this. These “internal clocks” are controlled by external factors, such as light and darkness, in accordance with a day-night rhythm. ‘The origin of experimental chronobiology can be traced to observations made in the 18th and 19th centuries on the sensitive plant Mimosa.’[footnoteRef:25] Circadian rhythms are approximately 24-hour cycles, such as the sleep-wake cycle in humans and leaf movements in plants. At the end of the last century, intensive research into human biological rhythms began. ‘Our current profound understanding of circadian rhythms and their impact on a vast array of behavioural, physiological, and metabolic functions across a wide range of phyla has fundamentally advanced our understanding of life on Earth.’ Seasonal cycles are evident in the animal world, for example, in bird migration or the hibernation of some animals. In humans, for example, there is a higher incidence of depression in autumn and winter. ‘Seasonal affective disorder is a combination of biologic and mood disturbances with a seasonal pattern, typically occurring in the autumn and winter with remission in the spring or summer.’[footnoteRef:26] [25:  Patrick Emery and others, Sensitive Timing: A Reappraisal of Chronobiology’s Foundational Texts (JOURNAL OF BIOLOGICAL RHYTHMS, Vol. 38 No. 3, June 2023), p. 245.]  [26:  Stuart L. Kurlanski and Annamarie D. Ibay‚ Seasonal affective disorder (Am Fam Physician, Dec. 1;86(11) 2012), pp.1037-1041 (p. 1037).] 


The central pacemaker, the “master clock” for all rhythmically controlled metabolic processes in the body, is the suprachiasmatic nucleus. It is in the hypothalamus, a region of the diencephalon that contains many essential nerve centres. It is the most crucial internal clock in mammals, but it is not the only coordinator of the sleep-wake cycle. The pineal gland, located in the diencephalon, produces the hormone melatonin, thereby regulating the sleep-wake cycle in response to daylight. Benjamin Wallace and his colleagues investigated whether there is a connection between the time of birth during the day or at night and the distinction between study participants as day people and night people in a study entitled ‘Day persons, night persons and time of birth.’[footnoteRef:27] They define day people as individuals who are typically most alert during the day. Night people are those who are most alert during the hours of darkness. They found a correlation between personality type (day or night) and time of birth. [27:  Benjamin Wallace and Leslie E. Fisher, Day persons, night persons and time of birth -Preliminary   Findings (The Journal of Social psychology, Vol.141 (1), Washington, DC: Taylor & Francis Group, 2001) p. 111-117.] 


Astronomical cycles and astrology

French statistician, psychologist, and astrologer Michel Gauquelin collected thousands of birth data from successful athletes, scientists, actors, and other professional groups. He established a statistically significant correlation between specific professional groups and certain planetary positions in the sky, such as Mars, Saturn, and Jupiter. Among his best-known research is his work on successful athletes and the position of Mars in a specific region of the sky, also known as the “Mars effect”. He published his life's work in numerous books and articles, including ‘The Cosmic Clocks.’[footnoteRef:28] In published correspondence with statistician Lawrence E. Jerome of the University of San Francisco, Gauquelin defends his statistical findings. Jerome accuses Gauquelin of ‘extremely large variations in birth data and large deviations.’[footnoteRef:29] He claims that the data is thereby multiplied out of all proportion by his application of binomial statistics. Gauquelin's extensive work remains scientifically controversial to this day. [28:  Michel Gauquelin, The Cosmic Clocks (Avon Book, 1969)]  [29:  Michel Gauquelin and Lawrence E. Jerome, On Astrology and Modern Science (Leonardo, Summer, 1976, Vol. 9, No. 3, Pergamon Press 1976), pp. 259-264 (p.259).] 

Conclusion
Our cultural life, as well as secular and religious festivals, often occurs at specific times. Using the Christian festivals of Christmas and Easter as examples, I examined their connections to astronomical cycles in a scientific context. In our modern world, we have lost mainly awareness of the significance of astronomical cycles, the internal clocks of our lives, and biological rhythms. Younger branches of science, such as chronobiology, show, down to the cellular level, how closely we are connected to nature through rhythmic processes determined by the seasons or, for example, the phase of the moon – in principle, how we are part of it. 
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