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Sun, Moon and Venus calendars on Bornholm, Denmark.


Abstract

Four sun stones and one shale plate, with *indented or *incised patterns from Vasagård and Rispebjerg sites on Bornholm, Denmark, are here deciphered. Vasagård site was excavated a number of times. From ‘Vasagård Udgravningen – AU’ in 2017 [6], many so-called ‘sunstones’ of shale and sandstone and some clay disks with ‘eyeholes’, some copper, burned flint axes, flint chisels, arrows, clay pots, food, and other artifacts were found in South facing circular timber post holes and causewayed ditches. The oldest sunstones are dated from 2900 to 2800 BCE, a relatively short period, where Vasagård was surrounded by palisade enclosures and where circular timber constructions were erected [7], [8]. Circular timber constructions were also found at Rispebjerg and Nørre Grødbygård, probably spanning from 2900 to 2700 BCE [33]. Here it is shown that deciphering revealed the incised patterns could represent a lunisolar calendar and registration of Venus, Moon and Mercury orbits [15].

Keywords: Solar calendar, Lunar calendar, Bornholm, Sunstones, Lunisolar calendar, Planet orbits.


Introduction

The Vasagård site excavated is placed on a flat moraine landscape on the southern part of Bornholm. Similar locations have been excavated nearby at Rispebjerg and Nørre Grødbygård, all facing south/southeast on Bornholm, see frontpage Figure. Sunstones were found in causewayed ditches and in post holes from circular timber constructions, up to 10 meters in diameter, considered to be cult houses. There, burnt clay appears to have fallen from above and is interpreted as the remains of a platform or cover on top of the circular constructions. This is supported by two parallel rows of posts leading to the constructions top, perhaps a kind of stairs. Decorated, and burnt daub, with wood impressions on their back, is interpreted as clay lining from walls between the posts. See [9], [10],[31] for detailed description.

Vasagård was in use from 3500 to 2700 BCE, a timespan where major changes took place during the transition from stone age farming to pastoralism [24]. A major change took place around 2900 BCE at Vasagård, estimated by 14C dates; the time where the circular constructions started being built:

“To be more precise about when the change occurred, 14 C dates of charcoal samples from the postholes and from the foundation of the central stone of the circular structure at Vasagård West indicate that it happened ca. 2900 BCE or shortly after this” [10].

This transition aligns with genetic analysis showing fast genetic changes in Southern Scandinavia from around 2900 BCE [1].

The construction of circular structures continued at Nordre Grødbygård [31,33] , between 2800 BCE and 2700 BCE, giving a circular constructions timespan on Bornholm of 200 years. (Other types of house-sites at Grødbygård cover the time c. 2800-2500 BCE [33])

“…as indicated by 14 C dates, this settlement [Nordre Grødbygård] began …, somewhere between 2800 and 2700 BCE” [10].

During the later part of the farmer stone age, pest spread over Europe, reducing the farmer population [26]. Pollen analysis indicate that primary forest was reduced to a minimum by slash and burn farming, leading to potential starvation, an ideal environment for diseases like pest to spread [26], Figure 1.

*Incise: Mark or decorate (an object or surface) with a cut or cuts.

*Indenting (Impressing): Is a texturing technique pushing objects, tools, or natural materials into soft clay to create indentations.

Prior to the main immigration of pastoralists around 2900 BCE, a few immune forerunners / traders may have arrived in Scandinavia, carrying pest, or was pest already raging among the neolithic farmers? [1], [26]

The pest bacteria, Yersinia Pestis, was of an ancient type, different from the type spreading during the Middle Ages. It likely spread from a reservoir of immune rodents on pastoral land, not via rats and flees, but sheep, and from there, on to humans [26].
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Figure 1. Pollen analysis from lake Højby, Odsherred, Denmark, covering the two major transitions when neolithic farmers immigrated (A) and a thousand years later around 2900 BCE, when pastoralists (Yamnaya) immigrated (B). The circle dots represent pest, evidenced by neolithic framer skeletons. Around 3500 BCE most forest was cut by slash and burn farming. The population declined, also during the pest period, allowing secondary forest to regrow. Then, as pastoralists emerged with cattle, the secondary forest was eaten and the population declined. Pollen diagram redrawn after [1], Disease data from [26] and population data from [50].


Hunger and disease among the farming population could have paved the way for steppe pastoralists (herdsmen) (Yamnaya) to overtake large parts of Europe. Immigration can take place over an extended period, but around 2900 BCE it took place within just 100 years in Scandinavia [1]. The Yamnaya brought the Proto European Language (PIE) and their genes along [23]. Especially the R1a and R1b male Y-genes spread, while women mitochondria DNA to some extend survived, indicating sharp reduction of the male farmer lineage, and (young) women surviving by integrating with the newcomers [1].

The transition changed the burial practice from passage graves over stone heap graves to single burials in round barrows. Round barrows are burials similar to kurgans on the Pontic-Caspian steps around Caucasus, where, among other peoples, some were built by the Yamnaya culture 3300-2600 BCE [22].

Furthermore, the Yamnaya may have introduced new religion and knowledge about astronomy. They had no writing skills, so, like the reconstruction of the Proto Indo European (PIE) language by comparative linguistics from later descendent languages, the PIE pantheon is reconstructed by comparative mythology from later descriptions [27], among them Norse mythology.

“The Proto-Indo-European pantheon includes a number of securely reconstructed deities, since they are both cognates— linguistic siblings from a common origin—and associated with similar attributes and body of myths: such as *Dyḗws Ph₂tḗr, the daylight-sky god; his consort *Dʰéǵʰōm, the earth mother; his daughter *H₂éwsōs, the dawn goddess; his sons the Divine Twins [*Manu ("Man") and *Yemo ("Twin"), perhaps Venus as both morning and evening star]; and *Seh₂ul and *Meh₁not, a solar deity and moon deity, respectively.” [32]

“Some deities, like the weather god *Perkʷunos or the herding-god *Péh₂usōn, … are only attested in a limited number of traditions—Western (i.e. European) and Graeco-Aryan, respectively—and could therefore represent late additions that did not spread throughout the various Indo-European dialects.” [32]

This indicates an intimate knowledge of celestial objects, their movements, religious interpretations and perhaps predictability.

Until around 2900 BCE Vasagård was used as a causewayed enclosure with disconnected trenches around. From around 2900 to 2800 BCE at Vasagård, circular timber constructions were erected behind the palisades, and so-called sunstones were made, Figure 2, 3 and 7 [9], the period where DNA analysis estimates the major immigration of the Yamnaya people started [1]. These circular constructions may indicate a new utilization of the place, introduced by newcomers [30].
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Figure 2. Sun stone, incised with 12 lines radiating from a small circle and traversing parallel lines between the radial lines. 5,7 x 5,3 cm, Vasagård. Drawing in Figure 9. Permission (Images 2022): ‘Vasagård Udgravningen – AU’, Foto: Jens-Bjørn Riis Andresen [6].
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Figure 3. Clay disk with sun motives and two ‘eye’ holes surrounded by indented solar rays. From “Woodhenge” post hole, Rispebjerg Bornholm, diameter 5 cm. Eye holes 5mm diameter at 8mm distance. Optimal Focus length: 13m [9] [38]. Similar clay disk fragments were found at Vasagård. See Figure 6 in [10]. Permission (Images 2022): ‘Vasagård Udgravningen – AU’, Foto: Jens-Bjørn Riis Andresen [6].



Sunstones

Sunstones are small slaps of shale, clay and sandstone, some round, often having radial fields emerging from a small circle in the center. Some of the radial fields are incised by parallel lines, giving the whole structure a resemblance to a cross-spider web, (Figures 2, 9, 17). Some clay disks are decorated with Suns and have two holes analogue to facial ‘eyes’, Figure 3. Yet others are irregular in form (Figure 4) with linear incisions. Items considered here are below 10 centimeters in diameter.


Shale plate

A shale plate deciphered is very different from the round sun stones, as it has two columns of incisions. Two by two, the columns are separated by vertical incised lines. The plate is a fragment, as fractures are seen traversing some incised patterns (Figure 4).

Column 1 mostly contains vertical lines, with slightly different patterns on the left and right sides of the plate, here separated by a white and a red inserted line in Figure 4. The left-side columns 1 typically have members of five vertical and one or two horizontal lines (sums of six and seven), while the right-side columns 1 has members of six or seven, all vertical lines.

Column 2 is very regular and has members of four horizontal lines, aligned with the six-seven-line members in columns 1, and in that way apparently aligning the two column member types.

The shale has been eroded in a few places, or an incision slipped, but not to an extent that changes the six-seven- and four-members alignment; the pattern is consistent, and therefore not random.

Why would someone 4900 years ago so painstakingly incise such a consistent, aligned pattern? Is it only for decoration, or is it connected to a Sun worshipping cult, using the circular timber constructions?

One can look at Stonehenge, erected first around 3000 BCE and being in use until 1600 BCE, covering the Younger Stone Age to early Bronze Age in Denmark.

Stonehenge has been suggested to be a cult place with astronomical observations. Especially the first 56 Aubrey limestones erected in a circle. These so-called ‘holes’ could have been used to follow the Sun and Moon movement in the sky and to predict Sun and Moon eclipses. One can think of this as the Earth placed in the center of the circle (geocentric) and the Sun and Moon moving around, Figure 5.
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Figure 4. Shale plate with incisions in two columns, divided by long vertical lines. Different techniques were used on the left and right sides in columns 1, perhaps after change of incisor, here separated by inserted white and red lines. From causewayed ditch Vasagård. 9 cm long. Permission: ‘Vasagård Udgravningen – AU’, Foto: Jens-Bjørn Riis Andresen [6].


Astronomical observations could have started with a line between opposite holes for Winter and Summer Solstice or between spring and autumn Equinoxes [3]. Two ‘Node’ stones were placed in the two opposite holes, and a Sun and a Moon stone were placed in the hole with Node stone #1. Here registration starts with early morning observations. The Moonstone is moved two holes clockwise every day. The Sun stone is moved one hole clockwise, alternating between six and seven days (on average every 6.5 days).

Three times a year, both node stones are moved one hole anticlockwise, after (56/2)*(6.5*2) = 364 days), making a round in 18.66 years (Moons Nodal period).
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Figure 5. 56 holes circle to move Sun, Moon and Node stones around. Redrawn after [12].


When the Moon stone is in the direct opposite hole of the Sun stone, a lunar eclipse can happen, where the Earth’s shadow is seen on the Moon. When the Moon and the Sunstones are in the same hole, a solar eclipse can happen, where the Moon blocks the Sun, Figure 5.

It is, however, only in some places on Earth eclipses are observable. Especially total eclipses are rare and short-lived and can only be seen from narrow bands on Earth.

By moving the stones forward in time, potential solar and lunar eclipses can be predicted.

The accounting with 56 holes can also be done with 28 holes, but 56 holes increase the accuracy from 98% to 99.8% [2], [11].

Now, 28 holes (28*2=56) do not equal the Moon phase of 27.3 days; 364 days do not equal the Earth year of 365.25 days, and 56/3 = 18.66 years do not equal the Moon's return to the same position in the sky every 18.61 years (Nodal period). But these inaccuracies can be compensated for. Modern calendars add one leap day every fourth year, although not if divisible by 100, but anyhow if also divisible by 400 (year 2000 was a leap year) -decimal differences can be smoothed out by clever integer admissions.

What has all this to do with a shale plate and Sun stones found on Bornholm in Denmark?

This 6-7 pattern is so unique that it likely represents recordings of the Suns movement as explained by Figure 5.

Is it also possible to infer which kind of calendar may have been used? A solar calendar of 364 days, 4 season, 12 months of 7 days (season sets of 14 members (14*6.5=91, 91*4=364), or a Moon calendar of 354 days, 3 seasons, 12 months of 3 weeks (season set of 18 members (18*6.5~118, 118*3=354), like in the First Egyptian kingdom (3100–2890 BCE), and indicated by node stones movement 3 times per year?

The shale plate column 1 sets contain elements with alternating 6 and 7 incisions and two elements of 9 with two elements of 8 in between. Four times a deviation from six or seven. Could it be that 8 incisions denote the end of a season and that 9 incisions denote the end of a third season and thereby a year, indicating a 3-season year with 118 or 121 days between, by season sets of 18 members?


	Table 1. Solar calendar 364 days, 4 seasons 14 members
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	Table 2. Lunar calendar 354 days, 3 seasons, 18
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Table 1 and 2. Green numbers: Count on the shale plate without extensions. Red numbers: Assumed numbers following a 6-7 pattern extended outside of the broken plate. Blue numbers: Total days in the extended sets. Yellow number: not counted. Brown numbers: Total days, where 8 and 9 members only count as 7 days.

The shale plate is clearly broken on all sides, as the pattern extends beyond all four sides. To compensate for the shale plate breakage, extra 6/7 elements were graphically inserted in the columns of three broken periods to equal the total of 18 elements, each now inclusive the dividing elements of eight and nine, Figure 6.

The column 1, left side, is registered by five vertical and one or two horizontal incisions for 6 or 7 elements. But, in one place, six (extra?) horizontal lines were added, as if one six registration was forgotten and added later (black number ’6?’, Figure 6).

The incisions on the right side (after the red line) are more regular, with 6 or 7 vertical incisions (no horizontal). It appears that this incision
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	Table 3 [13]


	Retrograde start


	Retrograde end


	Days




	MERCURY


	2861-11-24 BCE
	2861-12-18 BCE

Between
	25

15




	VENUS
	2860-01-02 BCE
	2860-02-15 BCE
	44





	Table 4 [13]


	Retrograde start


	Retrograde end


	


	MERCURY


	2738-12-31 BCE
	2737-01-24 BCE

Between
	25

14




	VENUS
	2737-02-07 BCE
	2737-03-22 BCE
	43

















Moon stone




	Table 5
	


	Moon days
	Counts
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