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Abstract: Here a study of alignments of the Standing Stones of Stenness by means
of satellite images and software (suncalc.org and mooncalc.org). 
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The Standing Stones of Stenness are the remains of a Neolithic monument in
Orkney, Scotland. As told by [1], the name of the site, which is pronounced
stane-is in Orcadian dialect, is coming from the Old Norse language and means
"stone headland". The monument is close to the Ring of Brodgar, at a distance of
1.2 km. The Maeshowe chambered cairn is also about 1.2 km to the east. As
stressed  by  [1],  several  other  Neolithic  monuments  lie  in  the  vicinity,
suggesting that this area had particular importance during Neolithic time. Based
on radiocarbon dating, it is thought that work on the site had begun by 3100 BC
[2]. Local traditions are linked to the stones as explained in [1,3]. 
In the Figure 1 we show the Standing Stones. In the upper-left panel, the stones
as seen in satellite imagery (posterised satellite image, in white the stones,
in black the shadows, grey is the ground). On the right, an artistic view of
them. In the lower panel, a picture (courtesy: Wilson44691 for Wikipedia).

Figure  1:  Upper-left  panel,  the  stones  as  we  can  see  them,  posterising  a
satellite image. In white the stones, in black the shadows, and in grey the
ground. On the right, an artistic view of the stones. In the lower panel, a
picture by Wilson44691 for Wikipedia. The letters indicate the stone that are
clearly visible in the satellite maps. 



The site of Stenness had been recently investigated from an archaeoastronomical
point of view [4]. In [4], the authors have introduced a statistical test that
enabled  a  quantitative  determination  of  astronomical  connections  of  stone
circles. The work is discussing the alignments of the stones in the local
landscape.
Actually, the aim of several of my works was that of studying, on satellite
maps,  possible  alignments  of  ancient  monuments  along  the  directions  of
sunrise/sunset on solstices and along the rising and setting of the moon on
lunar  standstills  (in  Refs.  4-13,  the  reader  can  find  discussions  of  some
alignments linked to the moon). For the directions of rising and setting of sun
and  moon,  I  used  software  such  as  sollumis.com,  suncalc.net,  suncalc.org,
mooncalc.org and the Photographer’s Ephemeris. They are software that do not
consider the effect of the slight variation of the obliquity of the ecliptic,
that is, the slight change of the tilt of the Earth axis. The effect is very
small and usually not considered in archaeoastronomical analyses, but it is
possible  to  refine  investigation,  in  the  same  manner  as  we  made  in  [14],
including, besides the variation of the obliquity of ecliptic, the presence of
the natural horizon and the effect of the atmospheric refraction too. 
So, let us try to see, as we have previously done, possible alignments of the
Stones of Stenness. However, before showing some results, let us tell a few
words on lunar standstills (or lunistices [15]).
The moon has an apparent motion in the sky, which is more complex than that of
the sun. We know that the sunrise - or sunset - direction oscillates between the
two solstice positions during a year; the moon does the same during a nodal
period (about 27 days). Moreover, the moon has a period – the lunar standstill
period  (about 18.6 years) – on which the values of the extremal directions
(standstills)  are  changing.  In  this  manner  there  are  major  and  minor
standstills,  of  which  we  can  calculate  moonrise/moonset  directions.  These
directions are depending on latitude. For a latitude of about 45°, like that of
Torino for instance, we have that the major and minor northernmost moonrise
azimuths (directions) are 47.40° and 65.65° (angles are given from true north).
The minor and major southernmost moonrise azimuths are 116.35° and 132.58°. The
azimuths of sunrise on summer and winter solstices are between these lunar
azimuths.
Let us consider a major lunar standstill, and observe by means of software
mooncalc.org the northernmost direction of moonrise and moonset at the stones. A
major lunar standstill will be on 4 April 2025. The reader can use the following
link https://www.mooncalc.org/#/58.994,-3.2082,19/2025.04.04/19:10/0/1 and move
the map to find alignments. In the Figure 2, we show two possible alignments.
From  stone  F  we  could  see  the  moon  rising  with  the  northernmost  possible
azimuth, close to the stone C. From stone F, we could see the moon setting close
to stone A, on the same lunistice.

Figure 2: Directions of the rising and setting of the moon on a major lunar
standstill (northernmost directions).



We can also consider April 18, 2025. In this case, we have an alignment to the
southernmost direction of moonrise. Use please the link and move the map:
https://www.mooncalc.org/#/58.9941,-3.2083,19/2025.04.18/19:10/0/1
The result is given in the Figure 3. From stone A, we see the moon rising close
to stone F, with the southernmost possible azimuth.

Figure 3: Directions of the rising and setting of the moon on a major lunar
standstill (southernmost directions).

Let us also show an alignment concerning the summer solstice. The link suggested
is  https://www.suncalc.org/#/58.9939,-3.2081,19/2019.06.21/13:14/0/1
The result is given in the Figure 4.

Figure 4: Sunrise and sunset on summer solstice.

As previously told, to refine the study we need to consider the slight variation
of the obliquity of the ecliptic and the profile of the natural horizon, because
the software that we have mentioned above gives the results according to the
astronomical horizon.  However, software and satellite images can help us in
evidencing possible alignments, before any on-site investigation.
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