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Abstract
With my new well-calibrated computer program Sunmoon, for calculation of ancient 

solar eclipses it has been possible to identify Megalithic depictions of seven total solar 
eclipses in Ireland, France, Spain and Sweden, made between 3574 and 3146 BC. An 
earlier investigation showed that the computer program works very well for this distant 
epoch by the identification of four total solar eclipses 3653 – 2470 BC, on Sumerian 
cylinder seals, and a total solar eclipse in 3245 BC depicted on a kerbstone at the passage 
grave Knowth, in Ireland, dated to about 3200 BC. Different methods to calculate ancient 
solar eclipses will be discussed.

Keywords: Total solar eclipse, Megalithic period, rock-carving, lunar secular acceleration, 
mass of the graviton

Introduction
My first calculations of total solar eclipses during the Megalithic period were 

published in Swedish already in 1989, for example Henriksson (1989). However, at that 
time it was not obvious that my computer program, mainly based on the theory by Carl 
Schoch (1931), was good enough to give more than preliminary results, but it was clear 
that the zone of totality of the solar eclipse in 3337 BC followed the Atlantic coast from 
the west coast of Portugal via the Carnac area in France, the coast of the Netherlands, 
across southern Denmark and southern Sweden. This zone covered some important 
parts of the distribution area of Megalithic passage graves, but in 3328 BC, after just 9 
years, there was another total solar eclipse that covered the remaining parts of the main 
distribution area of the passage graves in Western Europe.

The total zone of the solar eclipse in 3299 BC covered a narrow area including 
central Denmark, southern Sweden and the Swedish islands Öland and Gotland in the 
Baltic Sea. After that almost all Swedish passage graves, except those in the province of 
Bohuslän, had been within total zones of solar eclipses between 3337-3299 BC. 
Depictions of these total solar eclipses have been found as rock-carvings and one 
depiction on a well-preserved funnel beaker vessel in a passage grave in the province of 
Scania.

The solar eclipse in 3245 BC had a total zone in Ireland that included the Boyne 
Valley and the gigantic passage graves Newgrange and Knowth that have been dated 
to about 3200 BC.

After a visit, in 1995, to these magnificent passage graves, with its great number of 
depictions both inside the chambers and on the surrounding kerbstones, it was clear to 
me that some of the motives were depictions of total solar eclipses. At the first sight I 
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was convinced that on kerbstones NE 6, at Knowth, there was 
a depiction of a total solar eclipse with Venus visible to the 
lower left of the totally eclipsed solar disk just above the 
eastern horizon.

Therefore, I calculated all the solar eclipses back to 4000 
BC visible at Knowth. The only total solar eclipse that matched 
perfectly with these criteria took place as early as 3574 BC, 
long before the building of the passage grave at Knowth. 
However, another total solar eclipse that took place in 3245 
BC corresponded very well to the archaeological dating of 
this passage grave. It had also Venus to the left of the eclipsed 
sun, but at Knowth Venus was unfortunately situated about 
one degree below the horizon and had not been visible. At 
first, I thought that it may have been within the margin of 
error in my preliminary calculations, but it was later found 
that there are no such great errors in my calculations.

The total solar eclipse in 3146 BC took place close to the 
sunset in Ireland and must have made a deep impression on 
the inhabitants. There is one picture within the total zone with 
the eclipsed sun just above and another one with the sun on 
the horizon. This means that the error in the calculated time is 
less than one minute. Two depictions were made just to the 
south of the southern limit of the total zone.

All dates are given in the Gregorian calendar.

A New Calibration of the Sidereal Lunar 
Secular Acceleration in Longitude

In the spring of 2004 I had finished my analysis of the 
influence of non-gravitational effects on the braking of the 
earth’s rotation. I found that over long time intervals, such as 
thousands of years, there was no significant net effect at all. 
Because it seemed to me as if I had the best possible formula 
for calculation of the longitude of the moon, I decided to use 
the Third Law by Kepler to test this formula together with the 
improved measurements of the distance to the moon by 
laser technique, using the reflectors put on the surface of the 
moon during the Apollo project, Chapront et al (2002). It was 
found that there was significant excess in the secular 
acceleration in the lunar longitude that matched with the 
“precession of the geodesic” according to the Theory of 
General Relativity by Einstein (1916). This conclusion was 
presented at the SEAC2008 Conference in Granada, 
Henriksson (2009, 2010).

However, I realized that my calculation of the lunar 
longitude was not optimal because Carl Schoch (1931) had 
introduced a third order fitting parameter. In his formulas he 
used UT and the apparent acceleration of the sun and the 
moon and there is no need to determine Delta T = ET - UT 
used in other methods. In 2011, I decided to eliminate this 
third order term and to determine a new second order 
physical term that represented the true secular acceleration 
of the moon’s longitude. The new second order term was 
determined from calculations of 33 total or almost total solar 
eclipses back to 3653 BC (Henriksson 2017), Figure 1.

Figure 1. The parabolic time-shift, ΔT, due to the deceleration of 
the Earth’s rotation as function of time, with the coefficient 36.28 

from Schoch (1931) and 31.0 from Stephenson and Morrison 
(1984). The unit for the coefficients is seconds/(century)2 and the 

time is reckoned from 1800.0. The symbols correspond to identified 
solar eclipses, mostly total or annular or partial eclipses close to the 

horizon. The total solar eclipses in 3574, 3389, 3328, 3299, 3146, 
2929 and 2654 BC were not included in the calibration (red dots). A 

correctly identified total solar eclipse has a timing error of a few 
minutes independent of age.

The new value for the sidereal lunar secular acceleration, 
-30.128 ±0.0035 “/cy2, gives an even better agreement with 
the ancient observations than with Schoch’s original formula.

The weighted mean of the lunar secular acceleration from 
the Lunar Laser Range (LLR)-measurements in the Earth-
Moon inertial system is: -25.856 ±0.003 “/cy2 Chapront et al 
(2002) and Williams et al (2008).

The published value for the precession of the geodesic 
was only given by two decimal precision. To preserve the 
precision in the observations I had to make a new calculation 
with four decimal precision, according to the theory by 
Nordtvedt (1995). The new improved value for the precession 
of the geodesic is -1.8018 “/cy2, and the total relativistic effect 
= -3.6036 “/cy2. After correction of the LLR- measurements 
for this relativistic effect we get the lunar secular acceleration, 
-29.6938 ±0.003 “/cy2. If this value is subtracted from the 
observed sidereal lunar secular acceleration, -30.128 ±0.0035 
“/cy2, calibrated by Henriksson in 2011, we get -0.6685 “/cy2, 
with the total uncertainty ±0.0046 “/cy2.

A theory for modified gravity predicts an additional 
cosmological precession of the Earth-Moon-system (Dvali et 
al. 2003). From their formulas, in chapter 3, I have calculated 
this effect as -0.5227 “/cy2, with the radius of crossover rc = 6 
Gpc. If the observed additional acceleration, -0.6685 ±0.0046”/
cy2, is interpreted as the cosmological precession, the 
corresponding radius of crossover is 4.69 Gpc or 15.3 billion 
light years. According to chapter 4 in Dvali et al. (2003), the 
mass of the graviton mg = 1/rc. After converting units it is 
found that the Mass of the Graviton is 1.31 ±0.01 x 10-56 
grams.



International Journal of Cosmology, Astronomy and Astrophysics

223Int J Cosmol Astron Astrophys.
ISSN: 2641-886X

Volume 5 • Issue 2 • 1000142

The new optimized value for the sidereal lunar secular 
acceleration has been used in all calculations after 2011 and 
the new formula for the lunar longitude is useful some 
thousands of years before the so far oldest identified total 
solar eclipse in 3653 BC.

The idea used below has been to try to identify 
characteristic details in the ancient depictions with unique 
phenomena visible in the sky only during the total phase of 
solar eclipses, as calculated with my computer program. Such 
phenomena may be planets or comets visible close the sun or 
visible constellations.

Three Identified Total Solar Eclipses in 
Ireland

At the SEAC1998 Conference in Dublin there was an 
excursion to the magnificent passage graves at Newgrange 
and Knowth. I got now a possibility to ask Professor George 
Eogan, the main investigator of Knowth, if the kerbstone NE 6, 
with the totally eclipsed sun and Venus, could have existed as 
a separate standing stone long before it was included as a 
kerbstone of the passage grave. He answered that nothing 
contradicted this hypothesis. Nothing prevented now my 
identification of this depiction as the total solar eclipse in 
3574 BC, Figure 2a-b.
 

Figure 2a. The kerbstone NE 6 at Knowth with a detailed 
description of the most important moments of the total solar 

eclipse in the morning of 13 June 3574 BC. The artist has marked 
that Venus became visible at the beginning of totality by the drop 
like shape of the outer circle of the symbol for Venus. Photo by G. 

Henriksson 1995, corrected for projection effects.

Figure 2b. The total solar eclipse on 13 June 3574 BC at 04.33.59 
local mean solar time at Knowth. Venus, with magnitude -3.8, 

became clearly visible during totality, 1.5° above the horizon in 
northeast. The magnitude of the eclipse at Knowth was 1.0035. The 

stellar magnitudes < 4.0.

There exist many depictions of Comet Encke on the 
Swedish rock-carvings. This made it possible to calculate its 
orbit and it was included in my computer program for the 
sun, moon, planets and stars (Henriksson 2018, 2020).

In 2016, I calculated the sky close to the eclipsed sun 
during the total solar eclipse in 3245 BC. During the totality 
Comet Encke could be seen at its perihelion, when the comet 
was brightest, Figure 3a.

Figure 3a. The morning sky at Knowth, on 4 October 3245 BC, at 
07.31.58 local mean solar time, was dominated by a total solar 
eclipse and the extremely bright Comet Encke at its perihelion 

passage. The stellar magnitudes < 4.0.

After a close examination of the other kerbstones at 
Knowth it became clear that on kerbstone SE31, there existed 
a depiction of this unique moment with Encke visible to the 
right of the sun during the total phase of the solar eclipse in 
3245 BC. From this very realistic depiction, Figure 3b, it was 
possible to determine the actual time-shift of Comet Encke as 
18.5 days from my standard orbit. The comet’s long tail had 
been seen during the last weeks, but during the total phase of 
the eclipse it was even possible to see its bright nucleus at its 
maximum brightness close to the sun.

Figure 3b. The kerbstone SE31 at Knowth after Brennan (1983). The 
great spiral to the left is a depiction of the sun during the total 

phase of the solar eclipse. The zigzag or wavy lines to the right are 
depictions of Comet Encke who became completely visible during 
the totality. The red lines from the center of the sun are calculated 
shapes of the comet’s tail for different values of the time shift ΔT 

from my standard curve. The depicted tail fits with ΔT = 18.5 days.

The most remarkable total solar eclipse in Ireland took 
place close to the sunset in 3146 BC. It must have made a 
deep impression on the contemporary inhabitants of Ireland 
because it was depicted at four different sites, Figures 4 and 
5a-b.
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Figure 4. Digitized map if Ireland showing sites containing Megalithic 
art, after Brennan (1983), projected by the author on a map with 

longitude and latitude. The total zone of the solar eclipse on 18/12 in 
3146 BC was calculated with the apparent lunar secular acceleration = 
23.95 (”/cy2) and the sidereal solar secular acceleration = -1.490 (”/cy2).

Figure 5a. Venus and a total solar eclipse at the horizon depicted 
on kerbstone SE 5 at Knowth, Brennan (1983).

 

Figure 5b. During sunset at Knowth, on 18/12 in 3146 BC, at the 
winter solstice, there was an almost total solar eclipse. At 15.47.17, 
local mean solar time, the last visible crescent-like lower part of the 

sun disappeared below the horizon. At that moment the totally 
eclipsed upper half of the sun was still above the horizon and it 
became so dark that Venus was visible, but Mercury was already 

below the horizon.

This solar eclipse was identified in 2011 and was used as 
an independent test of my new formula for the sidereal lunar 
secular acceleration in longitude. It was also a rare opportunity 
to test the sidereal solar secular acceleration in longitude, 
which corresponds to the deceleration of the earth’s rotation, 
ΔT, in the formulas by Schoch (1931), Figure 5c.

Figure 5c. The effect of small changes in the solar secular 
acceleration in longitude can be tested accurately during the total 

solar eclipse in 3146 BC that took place at the horizon.

The unique situation with a total solar eclipse taking place 
at the horizon on Ireland, with its depictions of celestial 
motifs, many of them solar symbols, was promising.

The first identified depiction of the total solar eclipse at 
the winter solstice in 3146 BC was found on the kerbstone SE 
5 at Knowth, Figure 5a-b. Knowth was situated to the south of 
the total zone, but it became equally dark as during a total 
solar eclipse when the thin non-eclipsed crescent at the lower 
limb of the sun disappeared below the horizon, Figure 5c.

Another site, Loughcrew, was situated just outside the 
southern zone of totality, Figure 6a-b. The maximum 
magnitude of this solar eclipse was 0.9984 at Loughcrew, with 
the standard values of the lunar apparent and the solar 
sidereal secular accelerations. One minute after the maximum 
phase, at 15.45.16, the uneclipsed lower limb of the sun 
disappeared completely below the horizon, Figure 6a.
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Figure 6a. Loughcrew, Cairn U, Stone 8 (Brennan 1983). A total or 
almost total solar eclipse with the lower limb of the solar disk partly 
missing, hidden below the horizon. A partial phase of the eclipse is 

depicted to the right.

Figure 6b. The maximum phase of the almost total solar eclipse on 
18/12 in 3146 BC took place at 15.44.16 local mean solar time at 

Loughcrew. The magnitude was 0.9984

Another site, Loughcrew, was situated just outside the 
southern zone of totality, Figure 6a-b. The maximum 
magnitude of this solar eclipse was 0.9984 at Loughcrew, with 
the standard values of the lunar apparent and the solar 
sidereal secular accelerations. One minute after the maximum 
phase, at 15.45.16, the uneclipsed lower limb of the sun 
disappeared completely below the horizon, Figure 6a.

Two depictions of the total solar eclipse in 3146 BC were 
made in Northern Ireland, both within the total zone. At 
Knockmany the totally eclipsed sun was correctly depicted 
clearly above the horizon, but it was also depicted as if it was 
above the horizon at Sess Kilgreen, where less than the upper 
half of the totally eclipsed sun would have been visible with 
zero horizon altitude. The observation may have been made 
from a nearby hilltop or there exist an error in my calculated 
time with about 40 seconds, Figure 4.

This was an extraordinary eclipse at Sess Kilgreen because 
the maximum phase took place when the centre of the solar 

disk was a few arcminutes below the zero horizon. Mercury 
was setting, 15.42.15, about five minutes before the beginning 
of totality, and could not have been visible during the eclipse. 
It is therefore remarkable that Mercury is correctly depicted 
below the horizon on the standing Stone 6. People must have 
understood that Mercury was close to the sun during this 
eclipse from extrapolations of observations made some days 
earlier, Figure 7a-b.

Figure 7a. The total solar eclipse on 18 December in 3146 BC, 
depicted on Stone 6 at Sess Kilgreen, in Northern Ireland (Brennan 

1983). The rock-carvings on this stone gives a very realistic 
representation of this dramatic total solar eclipse with the thin solar 
crescent before totality to the left, the symbol for total solar eclipse 
in the middle and the thin solar crescent after totality to the right.

Figure 7b. The total solar eclipse at Sess Kilgreen, in Northern 
Ireland, on 18 December in 3146 BC, at the winter solstice, with the 
central phase at 15.43.21 local mean solar time. The star HR 8698 

was occulted during this eclipse.

Two Total Solar Eclipses at Carnac in France
The most famous monument at Carnac, in northwestern 

France, “Le Grand Menhire Brisé”, was originally 21 m high 
and its weight was 320 tons. It is today broken into four 
pieces. Next to this giant there had been another menhir, 14 
m high that had been broken into three pieces. The middle 
one was used as the roof stone in the huge passage grave at 
Gavrinis. On that stone there is a rock carving that can be 
identified as the total solar eclipse on 8 July in 3389 BC in Leo, 
and visible below the Big Dipper, that is depicted above the 
eclipsed sun, Figure 8a-c.
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On the wall opposite to the entrance, in a nearby passage 
grave at Mané Lud, there is a depiction of the total solar 
eclipse on 28 March in 3328 BC.

Figure 8a. The middle part of a broken 14 m high menhir was 
re-used as roof stone in the giant passage grave Gavrinis. (After a 

photo of a drawing on the information table by L. Bägerfeldt.)

The upper figure corresponds mainly to the Big Dipper 
and its left part to a curved line through the bright star 
Arcturus in Bootes and that continues down to the lower left 
part where we can see two crescents. They correspond to 
partial phases some minutes before the totality and the small 
crescent to the right was seen immediately after the totality.

These crescents represented a total solar eclipse. The 
artist had in this unique way told the story about a total solar 
eclipse in Leo, visible below the Big Dipper.

Figure 8b. The sky during the total solar eclipse on 8 July 3389 BC, 
at 10.13.30 local mean solar time at Gavrinis.

Figure 8c. Detail from the central part of the rock carving on the 
roof stone of the passage grave at Gavrinis, (After a photo of the 

information table by L. Bägerfeldt.)

The Total Solar Eclipse at Dombate in Spain
During the SEAC2017 Conference in Santiago de 

Compostela there was an excursion to the Dombate dolmen 
in Galicia, in the northwestern corner of Spain. This gigantic 
dolmen was constructed about 3900 BC and it was used until 
2700 BC. My attention was drawn to some rock-carvings on 
the wall opposite to the passage entrance, Figure 9a-b.

The main motifs were five beaker-like figures, but the four 
crescents convinced me that the motif was celestial. I suspected 
that the “beaker” corresponded to our constellation Gemini 
and that the thin crescent was not the trivial lunar crescent, but 
a depiction of a solar crescent visible after totality in “Beaker”.

The only total solar eclipse visible in Dombate 4000-2700 
BC, took place on 28 March in 3328. The lower right thin 
crescent of the solar disk was visible some minutes after the 
totality, during which the planet Mercury had been visible 
close to the left of sun.

The three broad crescents correspond to a powerful 
partial solar eclipse in Dombate, in 3337 BC, only 9 years 
earlier, and almost at the same place in Beaker. The observers 
understood that the solar eclipse took place in Beaker even if 
no stars in this constellation were visible during the eclipse.

Figure 9a. Rock-carvings on the orthostat C6 at the inner wall 
opposite to the entrance of the great dolmen at Dombate. The five 

“beakers” correspond to a Megalithic constellation consisting of 
Gemini, Canis Minor, Orion and Taurus, see Figure 9b. The lying 

and standing beaker to the left represent the rising and the setting 
of this constellation respectively.
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Figure 9b. The total solar eclipse on 28 March 3328 BC, at 10.46.23 
local mean solar time at Dombate. The white lines connect the 

brightest stars. The rock carving has been projected on the sky map 
with the crescent of the eclipsed sun and Mercury, in yellow colour, 

and the “Beaker” constellation represented by red lines. The 
proportions on the rock carving correspond very well to the real 

sky.   

Figure 10. Solar eclipses, 4000-2500 BC, which have been total 
within the European Megalithic area.

Two Total Solar Eclipses in Southern 
Sweden

In southern Scandinavia there was a remarkable total 
solar eclipse in 3299 BC, Figure 11. Close to the northern limit 
of the total zone, in the province of Halland, marked as 1 and 
2, and on the island of Gotland in the Baltic Sea, marked as 3, 
there exist engraved semi-circular crescents on stones at 
neolithic sites. A few centimeters below the rim of a funnel 
beaker from a passage grave in the province of Scania, marked 
as 4, there exist unique depictions of solar discs with many 
thin radial lines that may illustrate the solar corona visible 
during the total solar eclipses in 3337 or 3299 BC.

Figure 11. Southern Scandinavia with the total zones of the solar 
eclipses in 3337, 3328 and 3299 BC. The red dots with numbers 1-4 

corresponds to places mentioned in the text.

Figure 12a. A flat granite stone at Boshylte, parish of Enslöv and 
province of Halland, in southwestern Sweden. It has a circular arc 
cut at its northern, left, end. Around 3300 BC it was situated at the 
northwestern shore of a small lake and circa 50 m to the north of 

its outflow via a small stream. The ground below the southern end, 
closest to the water, has been eroded and the surface is leaning 28° 

towards the south. Photo by G. Henriksson 1991.

Figure 12b. A sketch of the granite stone at Boshylte with a circular 
arc at its northern half and two grinding grooves at its southern 

half, Figure 12a. The circular arc has been cut by a stone tool and is 
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typically 2-3 cm wide and 1 cm deep. Its radius is about 31 cm, 
about one foot. The arc is a depiction of the last minute before the 
total phase of the solar eclipse, when only a narrow crescent of the 

solar disc was visible, Figure 12c. The grooves are about 40 cm 
long, 10 cm wide and 2 cm deep. There exist about 5000 such 

grooves in southern Sweden and the oldest have been dated to 
3294 BC, Henriksson (2002). They represent a luni-solar calendar in 

which the azimuth to the rising or setting full moon has been 
marked by cutting a groove on a flat stone or the bedrock. Similar 
grooves can be found at the neolithic settlement at lake Sandsjön 

about 10 km to the north of Boshylte.

Fortunately, the azimuths of these grooves can be 
identified as the directions to the setting full moon at the 
winter solstice in 3283 and 3264 BC. (After a video frame from 
26 July 2019, by G. Henriksson.)

Figure 12c. The total solar eclipse on 1 September in 3299 BC, at 
05.46.16 local mean solar time at Boshylte, situated 4.0 km south of 
the northern limit of the total zone. The solar crescents correspond 

to the situation, from left to right: 76, 51, 36, 16 and 6 seconds 
before the central eclipe. The magnitude of the eclipse was only 

1.0010 and the duration of totality lasted only a few seconds.

Figure 13a. The eastern morning sky during the almost total solar 
eclipse, magnitude 0.9984, on 1 September 3299 BC, as seen from 
the eastern shore of lake Sandsjön close to the village of Kragared, 
parish of Torup and province of Halland. This site was situated 6.5 
km to the north of the total zone. From the left: the lower limb of 

the sun at the horizon, maximum eclipse, the sun at the azimuth of 
a groove on a stone and the end of the eclipse.

An almost 1 m long groove, Figure 13b, was cut on a big 
boulder pointing at the sky about 4° above the path of the 
rising sun, but with the same altitude as the sun at the end of 
the eclipse. On the vertical surface of a stone, 11 m to the 
south and 5 m to the east of this groove there exist a depiction, 
Figure 13c, corresponding to the partially eclipsed sun that 
the people could see in the morning sky in the same azimuth 
as the groove.

The same solar eclipse has been depicted at Byssegarde 
on the island of Gotland, in the Baltic Sea, Figure 14.

Figure 13b. A 1 m long groove cut on top of a big boulder at the 
eastern shore of lake Sandsjön. It seems to have been oriented 

towards to the area in the eastern sky where a spectacular, almost 
total, solar eclipse took place on 1 September 3299 BC. To the 
right, in the back ground, and about 65m to the north of this 

boulder there was a neolithic settlement with the oldest groove 
from 3294 BC and finds of stone axes. Sandsjön, parish of Torup, 

Halland. (Photo G. Henriksson 1991).

Figure 13c. At the eastern shore of lake Sandsjön, 11 m to the 
south and 5 m to the east of the groove in Figure 13b, we can find 

this crescent cut on the western vertical flat surface of a granite 
stone. The diameter of the crescent is 28 cm (about one foot). It is 

about 1-2 cm deep.
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In the morning of 1 September in 3299 BC there appeared 
an almost total solar eclipse in the east with magnitude 
0.9984. It was visible directly above this stone.

Figure 14. A crescent and parts of two grinding grooves on a 
piece of limestone removed from the bedrock and now at 

Byssegarde, parish of Hogrän, province of Gotland. The original 
orientation is unknown. This site was situated 25.0 km to the north 
of the total zone of the solar eclipse on 1 September in 3299 BC, 
with the local magnitude 0.9937. It is a similar combination of a 

crescent and two grinding grooves as at Boshylte, Figure 12. 
(Photo G. Henriksson 1992.)

Figure 15a. A well-preserved funnel beaker from a passage grave 
at Gantofta, parish of Kvistofta, province of Scania. Between the 

usual decorations with zigzag lines the artist had made solar 
pictures with radial rays that may represent the corona of a totally 
eclipsed sun, Figure 15b. Gantofta is situated within the total zones 
of the solar eclipses 3337 and 3299 BC. Photo at Statens Historiska 

Museum by G. Henriksson 1985.

Figure 15b. Total phase of a solar eclipse with a bright solar 
corona.

Summary 
Total solar eclipses have always made a deep impression 

on human societies, and also on birds and animals. Everybody 
realize the great importance of the sun and it was natural to 
identify the sun as a mighty god. If its appearance in the sky 
was disturbed, as during solar eclipses, especially total 
eclipses, it has been considered as a catastrophe for the 
society and the responsible leaders have been punished. 
Different ceremonies have been developed to avoid the wrath 
of the sun god including human sacrifices. In order to 
understand what happened the leaders in some preliterate 
societies I have tried to document the solar eclipses by 
calculating what they had seen in the sky and then depicted 
as rock-carvings.

It is easy to depict a partial phase of a solar eclipse or an 
annular eclipse but very difficult to depict the total phase of a 
solar eclipse when the solar disc is completely covered by the 
moon and invisible.

Four different strategies have been used to document 
total solar eclipses in preliterate societies:

1) In Ireland, Boyne Valley, they invented a special symbol to 
represent the totally eclipsed sun - concentric circles. Cup 
marks represented planets and the brightest planet, Venus, 
was distinguished by a circle around the cup mark. To make 
the documentation unique they depicted the eclipsed sun 
together with visible planets in their correct relative positions 
and to the horizon, Figures 2-7.

2) In France, Carnac, they had invented constellations, by 
connecting the brightest stars in a certain area by lines, as for 
instance the Big Dipper. They used the constellations as a 
reference system to mark the position in the sky where the 
solar eclipse took place. The partial phases before and after 
the totality were depicted as the two opposite crescents they 
had seen in the sky, but without any symbol for the total 
phase. Figure 8.
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3) In Spain, Dombate, they had also invented constellations 
by connecting bright stars with lines. To make the 
documentation unique they also depicted the constellation’s 
orientation in relation to the horizon. The position of the 
eclipsed sun, represented as a crescent, was placed correctly 
in the constellation together with visible planets, Figure 9.

4) In Sweden, at Boshylte and Sandsjön, they had no 
constellations in the sky as reference system. Instead they 
made depictions of the eclipsed sun as a crescent in the 
correct azimuth as at Boshylte, Figure 12, and at Sandsjön 
where even the altitude of the eclipsed sun had been 
documented by a 1 m long deep groove on top of a big 
boulder, Figure 13.

In the Swedish provinces Gotland, Scania and Halland 
they had invented a luni-solar calendar with the oldest 
documented year 3294 BC. It was defined by the years with 
full moon at the winter solstice and years when the full moon 
passed the bright stars Spica in Virgo and somewhat later 
Antares in Scorpio. This happened every nineteenth year and 
is today known as Meton’s cycle. The oldest grooves were 
oriented towards the rising or setting full moon on the day 
when it passed Spica, about 27 January, 5-6 days before the 
Midwinter day, defined as the day exactly between the winter 
solstice and the vernal equinox, about 2 February, Henriksson 
(2002). This was the coldest days of the year.

This calendar could have been used to document the year 
of the total solar eclipse in 3299 BC in relation to the full 
moon at the winter solstice in 3283 and 3264 BC as at Boshylte, 
Figure 12, and to the full moon in 3294 and 3283 BC as at 
Sandsjön, Figure 13.

The “sun” on the funnel beaker from Gantofta may 
represent a totally eclipsed sun surrounded by its corona, 
only visible during the totality in 3337 or 3299 BC, Figure 15.

All solar eclipses with total zones passing the megalithic 
sites in Western Europe can be found in Figure 10.
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