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Zusammenfassung

Die Ausrichtung der Ganggräber in Irland – Horizonte, Him-
melsbilder und Herrschaftsbereiche

Neolithische Ganggräber bilden eine von vier Kategorien von 
Megalithgräbern auf der irischen Insel. In diesem Beitrag wird 
deren Ausrichtung statistisch und phänomenologisch unter-
sucht. Insgesamt lassen sich 23 Beispiele ermitteln, die zu 
entscheidenden Zeitpunkten im jährlichen Sonnenzyklus, ins-
besondere während der Sonnenwenden, auf die auf- oder unter-
gehende Sonne ausgerichtet waren.

Die Ausführungen beruhen auf der aktuellen archäoastro-
nomischen Lehrmeinung, dass angesichts der allgemein eher 
groben Gräberarchitektur eine bewusste Ausrichtung auf die 
Sonne relativ unpräzise gewesen sein muss. Jegliche kalenda-
rische Funktion wie beispielsweise die Zeitmessung darf daher 
als zweitrangig gelten. Astronomisch ausgerichtete Ganggräber 
werden vielmehr als eine Verkörperung von kulturellen und kos-
mologischen Vorstellungen angesehen, die mit großer Wahr-
scheinlichkeit mit dem Ahnenkult verbunden waren und die 
Verstorbenen mit der als Gottheit verehrten Sonne verbinden 
sollten. Damit wird auch die achsiale Ausrichtung der Anla-
gen als symbolische Verbindung mit dem Horizont interpre-
tiert, der hier als eine krafterfüllte und geheimnisvolle Schwelle 
angesehen wird, die die Grenze zwischen zwei Welten mar-
kierte. Die am Horizont auf- und untergehende Sonne schrieb 
den Tagesrhythmus vor. Auf ihrer Reise über fast 90 Grad von 
der einen Sonnenwende zur anderen gab sie zudem den Ver-
lauf der Jahreszeiten an. In den Augen der neolithischen Men-
schen bedeutete dies, dass sie, vor allem wenn sie tangential zum 
Horizont stand, als wichtigster Himmelskörper und Kraftspen-
der galt, der die Seelen der im Grab bestatteten Elite nährte.

Summary

Neolithic passage tombs are one of four main types on the 
island of Ireland. This paper considers their orientation within 
a statistical and phenomenological framework and finds 
twenty-three examples which face the rising or setting sun at 
key times in the annual solar cycle, notably the solstices.

The discussion reflects the current archaeoastronomical 
view that intentional solar alignment was of low precision 
because of the mostly crude architecture of the tombs. Any 
calendrical function, such as tracking time, should therefore be 
viewed as secondary. More significantly, astronomically alig-
ned passage tombs are perceived to embody broader cultu-
ral and cosmological beliefs most probably associated with 
ancestor worship and linking the dead with a deified sun. By 
extension, axial alignment is interpreted as being symbolically 
linked with the horizon, considered here as a liminal zone 
imbued with power and charged with mystery, demarcating 
the boundary between two worlds. The sun, rising and set-
ting at the horizon, gave diurnal time. Appearing to travel 
almost ninety degrees from solstice to solstice, it also gave 
seasonal time. To the Neolithic mind this probably made the 
sun, especially when it was tangential to the horizon, the sup-
reme cosmic body and source of power in the sky, nourishing 
the spirits of the elite interred within the tomb.

The alignment of passage tombs in Ireland – 
horizons, skyscape, and domains of power

Frank Prendergast

Introduction

The diurnal passage of the sun and its apparent annual motion 
along the horizon are widely regarded by scholars of antiquity 
as having been intimately associated with eternal cycles of life 
and death. In the Neolithic mind, the rising sun at dawn proba-
bly signified rebirth and renewal, the setting sun signifying 
death. Anthony Stevens similarly argues that, »The setting of 
the sun, its disappearance at night, and its rising again in the 
morning links it irrevocably with the archetypal symbolism of 
death and rebirth« (Stevens 1998, 136). Such ideas legitimise 
investigating all prehistoric architecture for evidence of cultur-
ally meaningful astronomical alignment in order to consider 
and interpret the ritual symbolism of the phenomenon.

In eastern Ireland alone, at least forty passage tombs lie 
within an area of eight square kilometres delineated by a pro-
nounced deviation in the River Boyne. This cultural and ritual 
landscape was inscribed by UNESCO as a World Heritage 
Site in 1993. Its earthen enclosures, timber post-built enclo-
sures, and megalithic tombs were the undoubted foci of cere-
monial and ritual activities during the Neolithic. The ideol-
ogy of the hierarchically structured society that created it is 
perceived as being expressed in its burial rites and funerary 
practices (DOELG 2002, 18).

The cluster of tombs in the Boyne Valley are but a numeri-
cally small component of the national and wider European 
corpus shown in Fig. 1. Where a tomb has an extant chamber 
and /or passage, the astronomical declination is easily cal- 
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Fig. 1  European distribution of Neolithic chambered tombs: Iberia, France, Ireland, Britain, and northern Europe (Netherlands, Denmark, northern Ger-
many, Sweden). The distributions of Irish Neolithic court and portal tombs are not shown. The map scale is determined by the graticule at 10° intervals.

Abb. 1  Verbreitungskarte der Kammergräber in Europa: Iberische Halbinsel, Frankreich, Irland, Britannien und Nordeuropa (Niederlande, Dänemark, Nord-
deutschland, Schweden). Die Fundorte der irischen neolithischen Hof- und Portaldolmen sind nicht kartiert. Der Kartenmaßstab ergibt sich aus dem Grad-
netz mit 10° Intervallen.

culated from measured survey data. Whether the alignment 
coincides with an indicative celestial target can then be com-
putationally discovered, especially if the target is the rising 
or setting position of the sun at either solstice. This allows for 
exploration of the ritual significance of the phenomenon and 
the symbolism of the way in which funerary traditions and 
ceremonial practices in the prehistoric past may have been 
linked with the sun, the supreme celestial body and source of 
cosmic power.

Before embarking on such an exploration, it is essential 
to first consider the tangible qualities of the tombs, such as 
their setting, alongside the intangible findings obtained from 
archaeoastronomical studies. Such a pairing allows the cere-
monial / ritual significance of this type of sacred architecture 
to be juxtaposed with its obvious functional role in providing 
places for the interment of the remains of the dead. Further-
more, the cultural significance of any horizon-based astro-
nomical phenomena can be contextualised within a material 
and phenomenological framework of landscape, skyscape, 
and otherworld – the entire environmental domain. The dis-

cussion here will therefore begin by focusing on the passage 
tombs in the Boyne Valley and asking the question – why 
this site? This approach has applicability to any other com-
plex. The topic of astronomical alignment can then be mean-
ingfully contextualised and is discussed later.

The complex of tombs in the Boyne Valley is bounded by 
two rivers, one being the River Boyne itself on the southern 
side of the monuments. The River Mattock, a minor tribu-
tary, lies 4 km to the north. Both flow eastwards and between 
them almost completely enclose this cultural landscape, cre-
ating a virtual island. Proximity to water could have been a 
spiritual criterion for the selection of this locality in the Neo-
lithic. In Ireland, the Neolithic spans the period from 4000 
to 2400 BC, subdivided into the Early (4000–3600 BC), Mid-
dle (3600–3000 BC), and Late Neolithic (3000–2500 /2400 BC). 
Construction of the Newgrange tomb is dated to 3200–
3100 cal BC (OʼKelly 1982, 230). Accelerator Mass Spectro- 
metry radiocarbon determinations on cremated and non-
burnt human bone have recently been obtained from nine of 
the twenty tombs at the nearby Knowth complex, 1.2 km 
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Fig. 2  Map of Irish passage tombs with indica-
tions of solar astronomical alignment. The 100 km 
intervals on the National Grid (ITM Reference Sys-
tem) provide scale. Tomb identity codes in the 
map are shown in Tab. 1.

Abb. 2  Kartierung der irischen Ganggräber mit 
Hinweisen auf eine astronomische Ausrichtung. 
Der Maßstab ist durch das 100 km-Netz der 
Landesvermessung (ITM Koordinatensystem) 
vorgegeben. Die Indentifizierungscodes der Gräber 
sind in Tab. 1 aufgelistet.

away. These show that the main phase of funerary activity 
began there in 3169–3045 cal BC and ended in 3020–2920 
cal BC (95 % probability), a span of only 100–220 years (Eogan/
Cleary 2017, 378). A few passage tombs have been dated to the 
Early Neolithic (Bergh/Hensey 2013; Schulting et al. 2017). 
Chronological dating is necessary for archaeoastronomical 
analysis of prehistoric architecture, Newgrange included.

The Boyne Valley monumental landscape (or Brú na Bóinne 
meaning the abode of mythological beings) is dominated by 
an elevated ridge midway between the Boyne and Mattock riv-
ers. The gradient is + 20 % if approached from the River Boyne. 
The most impressive tomb in the complex is undoubtedly 
Newgrange (the name of the local townland), situated impos-
ingly on the ridge summit. Dominance of the landscape is not 
peculiar to this tomb. Recent research by the author under-
taken at a national scale confirms that the majority of these 
monuments, which number two hundred and thirty, exhi-
bit deliberate siting on high ground, hilltops and mountain 
summits (see also Fig. 9). The Irish corpus is shown in 
Fig. 2.

The mostly elevated locations of passage tombs contrast 
sharply with those of court and portal tombs, the other prin-
cipal Neolithic tomb traditions on the island (Shee Twohig 
2004). This preference for altitude may demonstrate a cosmo-
logical principle – a desire for topographical proximity to the 
abode of the gods in a perceived tripartite model of the uni-
verse having an underworld, a landscape of the living, and 
an otherworld of ancestral spirits above (Prendergast 2021, 
13–42). The anthropologist Edward Tregear was arguably 
the first to document such a tripartite cultural world view, 
amongst the Maori people of New Zealand (Tregear 1904).

Next, we consider water – the primary element necessary 
for life and much more. The River Boyne enters the Irish 
Sea 20 km to the east. Access to Newgrange from the coast by 
small boat is readily possible today and is highly likely to 
have been so in the Neolithic. This supposition is supported 
by the recent discovery of a floor section from a logboat in 
the bed of the river close to the tombs, dated to c. 3300–
2900 BC (National Monuments Service 2016). Writing about 
water, Terge Oestigaard describes it as a »medium for reli-
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gious and divine interaction«, and refers to its being »force-
fully used in ritual practices and religious constructions« 
and »being fundamental ... to conceptions of the divinities 
and cosmos in prehistoric religions« (Oestigaard 2011, 38). 
Ponds and small lakes are also considered to have been used 
as locations for ritual deposition. Their association with hen-
giform monuments, including those within the Boyne Val-
ley, is considered »quite distinctive« (Condit/Simpson 1998, 
60). When water is channelled in a river it also acquires a pow-
erful significance as a boundary. Rivers were probably wor-
shipped in the prehistoric past »as deities, particularly as mas-
culine river gods who fertilize(d) the lands through which they 
pass« (Stevens 1998, 111). Rivers were important in funerary 
rites of passage, too, being used for disposal of the remains of 
the dead (Parker Pearson et al. 2006).

The mouth of the River Boyne at the coast defines yet 
another kind of boundary or edge, a liminal junction between 
two worlds – terrestrial and maritime. The sea would have 
been an artery connecting distant communities in the Neo-
lithic. The exchange of objects and ideas, including knowl-
edge and traditions relating to horizon-based solar astrono- 
mical alignment, is considered likely.

Across that sea, Maeshowe passage tomb, Orkney, is approx-
imately 850 km from Newgrange. Yet cultural interconnec- 
tedness is evident from the striking similarities in the style of 
grooved ware pottery and the elaborate megalithic art on the 
structural stones in many of the passage tombs in both 
regions (Sheridan/Cooney 2014). The discovery of a ceremo-
nial macehead at Knowth which originated in Orkney is fur-
ther evidence of trade (Simpson 1988). Human contact, known 
to have taken place between the Outer Hebrides and Ork- 
ney in c. 3600–3500 BC, is now also evidenced between the 
Outer Hebrides and the north coast of Ireland from as early 
as c. 3600 BC (pers. comm. A. Sheridan). The astronomical 
alignment of some Hebridean and Orkney tombs with the 
winter solstice sunrise / sunset provides further evidence of 
such connectedness.

Another example lies directly across the Irish Sea in Angle-
sey, north-west Wales, 113 km from the mouth of the River 
Boyne. This is Bryn Celli Ddu, one of only two developed pas-
sage tombs in Anglesey, also claiming links with communi-
ties in the Boyne Valley (Burrow 2010). The burial chamber 
and entrance of that tomb are aligned with the summer sol-
stice sunset.

Turning now to society and organisation in the Neolithic, 
important new genomic research carried out by Lara Cassidy 
on samples procured from a selection of Irish passage tombs 
points to an increase in social organisation, hierarchy, and 
socially sanctioned mating, associated with the emergence of  
a politico-religious elite and a rapid maritime colonisation 
linked to the west coast of mainland Europe at that time (Cas-
sidy et al. 2020). The striking similarities between Irish pas-
sage tomb architecture and megalithic art with examples 
found in northern Iberia and Brittany supports this hypothe-
sis (Stout/Stout 2008, 67–83). In this context, the construc-
tion and alignment of megalithic tombs »have to be seen as 
part of a wider set of cultural beliefs and cosmological beliefs« 
(Cooney 2020, 5).

Scenic analysis of the horizons surrounding the Irish 
tombs suggests specific site selection based on directed visi-

bility of the northern horizon and sky, bracketing a sector 
beyond the northerly rising and setting limits of the sun and 
moon (Prendergast 2021a). The concept of »directed visi-
bility« was first articulated by the archaeologist Stefan Bergh 
in his research on the passage tombs and landscapes of north-
west Ireland (Bergh 1995, 133). This new finding by the author 
suggests that the spirits of the dead may have been perceived 
in the Neolithic as journeying to an otherworld to join with 
the ancestors via the north sky, widely regarded as the prime 
cardinal direction and portal (e. g. Krupp 1997, 19). In gen-
eral, these findings imply that tomb siting and the structural 
orientation of the passage axis were not random acts.

Focusing now on the Newgrange cairn, its dimensions are 
truly gigantic for its time. The north-east / south-west axis of 
the mound measures 85 m and the north-west / south-east axis 
77 m, creating an oval shape which exhibits a high degree of 
deliberate bilateral symmetry. The maximum height of the 
cairn above ground level is more than 11 m and the mass of 
the structure exceeds 200 000 tonnes. Exotic stones were used 
to form the entrance passage, burial chamber and facade. 
Many tonnes of quartz blocks, granite cobbles, and greywacke 
sandstone were imported via the River Boyne. Local archaeo-
logists Geraldine and Matthew Stout describe how logboats, 
already discussed, could have been used for their in-shore 
transportation (Stout/Stout 2008, 11).

Newgrange is considered to be the premier passage tomb 
on the island of Ireland. It is also intentionally aligned with 
the rising sun at the winter solstice. Interestingly, Stone-
henge is the largest megalithic construct in Britain, with a 
solstitial alignment embedded in its Bronze Age phase of 
architecture (e. g. Ruggles 1997a). Similarly, Bryn Celli Ddu 
in Anglesey, the larger of the two developed passage tombs 
on that island, is solstitially aligned (Burrow 2010). Maes-
howe, the largest developed passage tomb on the mainland of 
Orkney, is aligned with the setting sun at winter solstice, a 
fact first noted in 1893 (Towrie 1996–2021). Is it coincidence 
that alignment with the sun on the horizon at such a season-
ally critical turning point is a feature of the largest tomb in 
each region? Might this reflect the social developments pro-
posed by Cassidy, evidencing a human desire to amplify the 
monumental distinctiveness and impressiveness of tombs 
constructed for the interment of an elite? If such a hypo- 
thesis is valid, a more detailed consideration of the New-
grange alignment is warranted before searching the Irish 
archaeological record for similar examples of the phenome-
non.

The astronomical alignment of Newgrange 

This tomb was first recorded in 1699 by the Welsh antiquar-
ian Edward Lhywd. His rudimentary plan shows the internal 
structural stones and megalithic art but not its orientation 
(Lhwyd 1712). Sir Norman Lockyer, an English astronomer, 
was arguably the first scientist to draw attention to, although 
not to observe, the possibility of a solstitial alignment with 
sunrise at the winter solstice. His opinion was derived from 
an examination of an exact plan (in Borlase 1897) that had 
been published earlier by George Coffey (Coffey 1892–1896, 
4). Lockyer, citing Borlase, wrote (Lockyer 1909, 430):
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  »Of them all Bryn Celli Ddu is the most interesting, as there 
is a long allée courverte or creep way, which is exceptional 
in Britain, so far as ›cromlechs‹ go, though many may be 
still hidden in ›long barrows‹ such as New Grange, which, so 
far as I can make out, is oriented to the Winter Solstice.«

In the 1960s, more than seventy years after Lockyer’s com-
ments, Claire O’Kelly, the wife of Prof. Michael O’Kelly (who 
was about to commence restoration of the tomb) published 
an interesting record. She described a belief or tradition in 
the locality that the rising sun illuminated a small three-spi-
ral motif carved onto the vertical face of stone C10 on the 
right-hand side of the end recess within the cruciform burial 
chamber (OʼKelly 1978, 111). Regardless of the veracity of 
this claim, Prof. OʼKelly confirmed empirically, for the first 
time in modern times, that the burial chamber faces the ris-
ing sun at the winter solstice (OʼKelly 1982, 123–24). Inter-
estingly, the phenomenon of sunlight entering the tomb was 
live-streamed over the internet at the winter solstice of 2020, 
enabling a global audience of several million to view the 
spectacle (Tuffy/Prendergast 2020).

The first scientific analysis of direct sunlight entering the 
Newgrange burial chamber was carried out by the archaeoas-
tronomer Dr. Jon Patrick on behalf of Prof. O’Kelly. Patrick 
concluded from his measurements that illumination of the 
burial chamber occurred when the azimuth and altitude of 
the sun were between the limits 133° 42'–138° 24' and 0° 55'–

1° 40' respectively. The range in astronomical declination cor-
responding to Patrickʼs limits is thus -22° 58' to -25° 53'. These 
angular data delimit the lateral, vertical, and declination lim-
its of the unique slot-opening above the entrance to the tomb 
(see Fig. 4); this was termed the »roof-box« by OʼKelly. Pro-
vided the sun is within the above limits, direct sunlight will 
reach the end of the burial chamber close to the back-recess 
of the cruciform chamber. The astronomer Prof. Tom Ray 
later undertook a similar investigation and brought improved 
accuracy and certainty to measurements of the phenome-
non (Ray 1989). More recent investigations of the roof-box 
architecture by Ken Williams have further strengthened 
the case for the intentionality of the alignment (Williams 
2019).

Fig. 3 illustrates the cruciform burial chamber at New-
grange. The three recesses each contain a basin stone, consid-
ered to be an important element in the funerary ritual at this 
and other passage tombs (Eogan et al. 2012). In Figure 3 the 
path of the sunʼs rays is shown as it would have appeared in 
the Neolithic, when it would have reached the backstone of 
the end recess.

A question of probability

The astronomer Douglas Heggie assessed the probability of 
Newgrange being solstitially aligned. He used Patrickʼs azi-

0 1 m

End recess

Recess

Entrance
passage

Recess

Basin stone

Fig. 3  Plan of Newgrange passage tomb, 
Co. Meath. Inset: isometric view of the burial 
chamber, cairn, and entrance, modelled from 
laser scanning. For a period of several days 
before the winter solstice, the sunʼs rays begin to 
penetrate the entrance passage soon after dawn, 
growing in brightness and reaching into the 
chamber. After the winter solstice, they gradu-
ally withdraw from the burial chamber and pas-
sage. This simulated view replicates the path of 
the sunʼs rays in c. 3100 BC.

Abb. 3  Plan des Ganggrabes von Newgrange, 
Grafschaft Meath. Bildkasten: isometrische  
Aufnahme der Grabkammer, des Hügels und des 
Grab eingangs; Laserscan Modell. Einige Tage  
vor der Wintersonnenwende beginnen die Sonnen-
strahlen kurz nach der Morgendämmerung in das 
Grab einzudringen und werden immer heller, bis 
sie die Grabkammer erreichen. Nach der Winter-
sonnenwende nimmt die Einstrahlung sukzessive 
wieder ab. Die Grafik zeigt den rekonstruierten 
Strahlenverlauf um 3100 v. Chr.

Newgrange cairn and burial chamber

Path of sunbeam 
at winter solstice 
c. 3100 BC
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muthal range of 4° 42' for the roof-box and the azimuths of 
sunrise at the solstices as targets. Heggie found the probabil-
ity to be .07 and »not really significant enough to excite much 
interest« (Heggie 1981, 213). If Rayʼs revised azimuthal range 
of 3° 40' is used, the probability becomes .04 which is a slight 
improvement. It is suggested here, however, that in order to 
avoid the narrowness of perspective inherent in using astro-
nomical parameters alone, architectural factors, in addition 
to astronomical ones, must be taken into account, as follows.

• Direct sunlight could not have entered the chamber via the 
entrance passage, since a massive stone door blocked the 
entrance. This door, unique amongst passage tombs any-
where, is now re-positioned to allow open access for visitors. 

• The specially constructed roof-box above the entrance 
allows direct sunlight from the rising sun to reach the 
burial chamber as shown in Figure 3. This opening mea-
sures 0.96 m in width and 0.15–0.28 m in height and is 
also unique in the passage-tomb tradition (Fig. 4). Notably, 
the roof-box lintel is decorated on its forward edge with 
a »sophisticated pattern in relief« (OʼKelly 1982, 93), 
further highlighting its importance.

• OʼKelly discovered that the roof-box had been sealed by 
two quartz blocks, one of which was in situ at the time of 
excavation. Scratch marks on the surface of stone RS1 point 
to their repeated removal / insertion (OʼKelly 1982, 96). A 
description by one of the excavation archaeologists descri-
bes the single extant stone as approximately 30–38 cm 
in length, 20–25 cm in cross section and angular in sec-
tion (pers. comm. F. Lynch 2015; Lynch 1973). This would 
suggest that two, perhaps three, such quartz blocks were 

used to ritually control brightness and darkness inside the 
tomb. If true, darkness and light, and maybe time itself, 
were being ritually controlled. The ritual / symbolic use of 
quartz in Irish prehistory is well documented (Thompson 
2005; Driscoll 2015).

• The passage floor rises approximately + 5 % from the ent-
rance to the burial chamber, whereas the angular altitude of 
the local horizon viewed from the chamber floor through the 
roof-box is +0° 55'. Critically, the horizon is only visible from 
the floor of the rear of the chamber when looking outwards 
through the roof-box. If the as-built distance from the roof-
box to the chamber were greater, direct sunlight could not 
reach the back recess as shown in Figure 3, due to ground-
slope. This was first recognised by Patrick and influenced 
many of OʼKelly s̓ illustrations (OʼKelly 1982, e. g. Fig. 22).

• The height of the roof-box (averaging 28 cm) over the dis-
tance from the roof-box to the end recess (approx. 21 m) 
subtends a vertical angle just larger than the apparent dia-
meter of the solar disc (approx. 0° 30'). This effectively 
frames the disc of the sun in the roof-box and was proba-
bly designed to do so (Fig. 4).

• The ratio of the passage width to its length is about 0.04, 
increasing the likelihood of intentional astronomical 
alignment.

• The indicative astronomical declination of the tomb s̓ axis is 
-24°. This is scientifically consistent with the rising sun at the 
winter solstice in the Neolithic, as visualised in Figure 4b.

Figure 4 further illustrates the northward azimuthal drift of 
sunrise over the five thousand years since c. 3100 BC. This 
amounts to 2.2 solar diameters or about a 1° change in azi-

3100 BCAD 2020 
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Fig. 4a–b  Newgrange roof-box (or slot-opening): 
a view from outside looking in; b view from 
inside looking out, illustrating the change in the 
sunrise azimuth since the tomb was first aligned 
with the rising sun at the winter solstice in 
c. 3100 BC.

Abb. 4a–b  Dachöffnung im Grab von Newgrange: 
a Blick von außen in das Grab hinein; b Blick vom 
Grabinneren nach außen; hier wird klar ersicht-
lich, dass sich der Azimut bei Sonnenaufgang zur 
Wintersonnenwende seit der Errichtung der Grab-
konstruktion um 3100 v. Chr. verschoben hat.

a

b
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muth. The obliquity cycle has a half-period of nineteen thou-
sand years, with the next minimum occurring in 12 000 AD. 
A gradual extinction of the solar illumination of the New-
grange burial chamber is inevitable well before that date.

The next section examines the Irish archaeological record 
for examples of other astronomically aligned tombs.

Solar-aligned tombs and statistical approaches to 
probability

Two hundred and thirty extant passage tombs are distrib-
uted across Ireland, mostly in dense or dispersed clusters, 

with the majority in the northern half of the island (see 
Fig. 2). One hundred and thirty-six of those still retain a bur- 
ial chamber and passage, or the ruined remains of such, 
where the axial azimuth can be measured with confidence. 
Astronomical declinations can then be calculated for the 
angular limits of the aperture, field-of-view, or window-of- 
visibility (see Silva 2014).

Tab. 1 lists twenty-three passage tombs having an astro-
nomical declination indicative of a potentially culturally 
meaningful solar alignment. These variously face sunrise /
sunset at the winter / summer solstice, or sunrise / sunset at the 
vernal / autumnal equinox (Fig. 5). Whether Neolithic people 
ever aligned their tombs with the rising / setting sun at the 

County Townland Fig. 2 code / SMR no. Site code δ° Alignment

Fermanagh MOYLEHID a FER210:050 Belmore -24.7 WSSR

Dublin RUSH b DU008-013001- Knocklea -24.4 WSSR

Meath NEWGRANGE c E019-045----  — -23.8 WSSR

Kilkenny KNOCKROE d KK034-019001 South-east tomb -22.9 WSSR

Kilkenny KNOCKROE e KK034-019001 South-west tomb -22.9 WSSS

Meath DOWTH f ME020-017---- South tomb -25.2 WSSS

Meath KNOWTH g ME019-030015- Tomb 15 -24.3 WSSS

Meath PATRICKSTOWN h ME009-071001- — -24.3 WSSS

Wicklow LACKAN i WI005-092---- — -23.8 WSSS

Armagh SLIEVE GULLION j ARM028:007 — -23.0 WSSS

Meath CORSTOWN k ME015-012004- Cairn T -1°.1 EQSR

Sligo GRANGE NORTH l SL014-088---- — +0.6 EQSR

Leitrim SHEEMORE m LE027-054001- Tomb A +0.4 EQSS

Sligo KNOCKNASHAMMER n SL014-211---- P30A -0.7 EQSS

Londonderry MONEYDIG o LDY019:008 — +23.3 SSSR

Louth FAUGHART LOWER p LH004-062---- — +23.7 SSSR

Louth TOWNLEYHALL q LH024-008002- — +24.6 SSSR

Waterford CARRIGLONG r WA017-057---- — +24.9 SSSR

Dublin BREMORE s DU002-001001 Tomb I +24.5 SSSS

Meath THOMASTOWN t ME015-111---- — +23.9 SSSS

Sligo CARROWMORE  u SL014-209049- P27 +22.9 SSSS

Sligo CARROWKEEL v SL040-090001- Cairn H +23.5 SSSS

Kerry BALLYCARTY w KE038-074---- – +25°.1 SSSS

Tab. 1  Inventory of astronomically aligned passage tombs in Ireland. SMR No. = national inventory number. WSSR = Winter solstice sunrise; WSSS = 
Winter solstice sunset; EQSR = Equinox sunrise; EQSS = Equinox sunset; SSSR = Summer solstice sunrise; SSSS = Summer solstice sunset. These repre-
sent the primary alignments discussed in the text. In the Neolithic, the astronomical declination (δ) was -24° at the winter solstice, +24° at the summer 
solstice and approx. ± 0° at the vernal and autumnal equinoxes. At each equinox, the rising/setting sun was, and still is, about midway on the horizon 
(altitude 0°) between its limiting declination and azimuth values at the solstices (see Fig. 12).

Tab. 1  Inventar der astronomisch ausgerichteten Ganggräber Irlands. SMR No. = nationale Inventarnummer. WSSR = Sonnenaufgang zur Wintersonnen-
wende; WSSS = Sonnenuntergang zur Wintersonnenwende; EQSR = Sonnenaufgang zur Tagundnachtgleiche; EQSS = Sonnenuntergang zur Tagundnacht-
gleiche; SSSR = Sonnenaufgang zur Sommersonnenwende; SSSS = Sonnenuntergang zur Sommersonnenwende. Diese Kürzel beziehen sich auf die wichtig-
sten im Text erwähnten Ausrichtungen. Im Neolithikum betrug die astronomische Deklination (δ) zur Wintersonnenwende -24°, zur Sommersonnenwende 
+24° und zur Frühjahrs- bzw. Herbst-Tagundnachtgleiche ungefähr ± 0°. Während der jeweiligen Tagundnachtgleiche stand und steht die auf- bzw. unterge-
hende Sonne ungefähr auf halber Höhe (am Horizont, bei 0°) zwischen den Deklinations- und Azimutwerten während der Sonnenwende (s. Abb. 12).
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Fig. 5  Frequency of observed sunrise and sunset 
alignments with solstices and equinoxes in Irish 
passage tombs.  
WSSR = Winter solstice sunrise;  
WSSS = Winter solstice sunset;  
EQSR = Equinox sunrise;  
EQSS = Equinox sunset;  
SSSR = Summer solstice sunrise;  
SSSS = Summer solstice sunset.

Abb. 5  Häufigkeit der beobachteten Übereinstim-
mungen zwischen Sonnenauf- und Sonnenuntergän-
gen und Sonnenwenden bzw. Tagundnachtgleichen 
in irischen Ganggräbern.  
WSSR = Sonnenaufgang zur Wintersonnenwende; 
WSSS = Sonnenuntergang zur Wintersonnenwende;  
EQSR = Sonnenaufgang zur Tagundnachtgleiche; 
EQSS = Sonnenuntergang zur Tagundnachtgleiche;  
SSSR = Sonnenaufgang zur Sommersonnenwende; 
SSSS = Sonnenuntergang zur Sommersonnenwende. 

Fig. 6  Significance test applied to Irish passage tomb orientations, running 500 Sum of Probability Densities. The figure shows the confidence envelope of 
the null hypothesis in grey and the empirical aggregation of orientations in blue. Peaks could represent culturally meaningful declination peaks. Any statis-
tically significant deviations from randomness would appear as blue peaks high enough to appear outside of the grey envelope. The figure is clear in show-
ing that the empirical dataset falls inside the expected range of randomness. The illustration also labels the limits of solar declinations associated with the 
winter and summer solstices, the primary temporal divisions of the solar cycle likely to have been of ceremonial or ritual importance in the Neolithic. The 
associated positions of the rising / setting sun would have been easily determined with the naked eye by simple diurnal tracking and referencing the sun on 
the horizon against memorised distinctive natural features. A tolerance band of ± 1° in declination should be allowed for, being the azimuthal equivalent of 
± 2° which equates to ± 4 solar diameters. These lateral limits effectively bracket the sector of sky visible from the chamber and delimited by the width of the 
entrance in the majority of passage tombs. Note how the declination peak for equinoctial alignments is weakly expressed in the archaeological record in 
comparison with winter solstice alignments. The complexity of determining sunrise/sunset directions at either equinox is well known (e. g. Prendergast 
1991, footnote 7; and see in-text citations).

Abb. 6  Auf die Ausrichtungen irischer Ganggräber angewendeter Signifikanztest mit 500 Wahrscheinlichkeitsdichtefunktionen. Die Grafik zeigt das Konfi- 
denzband der Nullhypothese in grau und die empirische Orientierungshäufung in blau. Peaks stehen möglicherweise für kulturell bedeutsame Deklinations- 
spitzen. Jegliche nicht zufällige, statistisch relevante Abweichungen müssten sich als blaue Peaks bemerkbar machen, die höher sind als der graue Bereich. Die 
Grafik zeigt klar, dass sich die empirischen Daten innerhalb des erwarteten Zufallsbereichs bewegen. Die Abbildung zeigt auch die Grenzen der Sonnendekli-
nation während der Winter- und Sommersonnenwenden auf, welche im Neolithikum als zeitliche Unterteilungen des Sonnenzyklus gedient haben dürften und 
wohl von hoher zeremonieller bzw. ritueller Bedeutung waren. Die entsprechenden Standorte der auf- bzw. untergehenden Sonne waren mittels täglicher Beo-
bachtung einfach zu ermitteln, indem der Sonnenstand am Horizont im Bezug auf ausgeprägte Landschaftsmerkmale registriert wurde. Dabei muss von einer 
Deklinationsabweichung von ± 1° bzw. Azimutabweichung von ± 2° oder ± 4 Sonnendurchmessern ausgegangen werden. Diese seitlichen Begrenzungen entspre-
chen dem tatsächlichen Himmelsbereich, der von der Grabkammer aus sichtbar ist und in den meisten Ganggräbern durch die Breite des Eingangs vorgegeben 
war. Interessant ist der aus den archäologischen Befunden ermittelte, relativ schwache Peak der Ausrichtungen während der Tagundnachtgleichen im Ver-
gleich zu den Werten zur Wintersonnenwende. Die Problematik der Ermittlung der Sonnenauf- bzw. Sonnenuntergänge an den Tagundnachtgleichen ist allge-
mein bekannt (z. B. Prendergast 1991, Fußnote 7; siehe auch Zitate im Text).
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equinoxes remains a matter of debate (Ruggles 1997a; Gonzá-
lez-García/Belmonte 2006; Belmonte 2021).

Two statistical approaches are used to test alignment prob-
ability. The chi-square (C2) test simply considers the associa-
tion between various pairs of categorical variables, e. g. astro-
nomical alignment and no astronomical alignment, in a 2 x 2 
contingency table. The null-hypothesis, H0, asserts the inde-
pendence of each pair (Tab. 2). A p-value ≤ .05 would suggest 
that the sample differences are significant (H1), that the align-
ment groups being compared cannot be explained by chance, 
and that intentionality is more likely than not.

Tab. 2  Comparison of observed and expected frequencies of sunrise and 
sunset alignments using the chi-square test of independence.

Tab. 2  Vergleich zwischen beobachteten und erwarteten Übereinstimmun-
gen zwischen Sonnenauf- und Sonnenuntergängen mittels eines Chi-Quad-
rat-Unabhängigkeitstests.

Categorical groups  
(A, B)

Chi-square test Remarks

(A) Solar aligned;  
(B) Non-solar aligned

C2 (1, n = 136) = 59.56, 
p-value < .001

Reject H0, 
p < 0.05

(A) Sunrise aligned; 
(B) Sunset aligned

C2 (1, n = 23) = 0.04, 
p-value .83

Do not reject 
H0, p < 0.05

(A) Solstice aligned; 
(B) Equinox aligned

C2 (1, n = 23) = 7.35, 
p-value .007

Reject H0, 
p < 0.05

(A) Winter solstice; 
(B) Summer solstice

C2 (1, n = 18) = 0.11, 
p-value .637

Do not reject 
H0, p < 0.05

Interpreting these results:

• the number of astronomically aligned tombs (solstices, 
equinoxes) cannot be explained by chance. The same con-
clusion is reached if the equinoxes are excluded;

• there is no evidence for any greater preference for tombs 
facing sunrise or sunset at the solstices;

• there is evidence that sunrise/sunset at the solstices was 
preferred to sunrise / sunsets at the equinoxes;

• tombs face the rising / setting sun at the winter or summer 
solstice with equal probability;

• astronomically aligned tombs are an island-wide pheno-
menon, as shown in Figure 2. 

The second statistical test uses all one hundred and thirty- 
six declinations to check whether the available data provide 
sufficient evidence to discard the possibility of random orien-
tation using a probabilistic framework developed by Fabio 
Silva (Silva 2020; personal communication, 2021 January 31). 
According to Silva (who carried out this computation on behalf 
of the author), a comparison of the observed data and five 
hundred simulated data sets sharing similar characteristics 
suggests there is significant evidence against the null-hypoth-
esis (global p-value = .89621, .05). This is shown in Fig. 6 and 
leads to two conclusions:

• the dataset does not provide enough evidence to reject 
the hypothesis that the orientations were chosen at ran-
dom;
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Fig. 7a–b  Slieve Gullion, Co. Armagh (south cairn), elevation 575 m. a Plan  
of the octagonal / proto-cruciform burial chamber (grid interval = 5 m). For 
more archaeological detail, see Collins/Wilson 1963; b The setting sun at 
the winter solstice viewed from the burial chamber, 23 December 2011, 
15:47 UTC.

Abb. 7a–b  Slieve Gullion, Grafschaft Armagh (Südhügel), Höhe 575 m. 
a Plan der achteckigen / frühen kreuzförmigen Grabkammer (Vermes-
sungsnetz im 5 m Abstand); s. Collins/Wilson 1963 für zusätzliche archä- 
ologische Informationen; b Die untergehende Sonne zur Wintersonnen-
wende von der Grabkammer aus gesehen. 23. Dezember 2011, 15:47 UTC.
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• this does not preclude the possibility that a small number 
(n = 23, Tab. 1), considered to be statistically insignificant, 
may have been intentionally aligned with solar targets as 
defined earlier.

Interestingly, these findings strengthen the alternative hypoth-
esis that tombs were aligned with a variety targets, natural, 
built and celestial, as verified by site fieldwork (Prendergast 
2016; Prendergast 2021b).

The next section presents verifiable photographic evidence 
recorded at selected astronomically aligned passage tombs.

Solar-aligned tombs – case studies

Slieve Gullion, Co. Armagh, is an octagonal or proto-cruci-
form summit passage tomb featuring a small end chamber 
constructed by dry-stone walling, a lintelled entrance pas-
sage, and a corbelled chamber (Fig. 7). The covering cairn of 
loose stone is approximately 30 m in diameter and was origi-
nally approximately 5 m high. The site commands spectacu-
lar views and distant horizons in all directions. The axial 
alignment (see Tab. 1) is clearly with the winter solstice sun-
set. This would also have been true in the Neolithic, even 
though the sun would then have set about two solar diame-
ters to the north. Following this discovery by the author in 
2006, an annual hill-climb to witness the phenomenon has 
become part of a winter solstice festival.

Cairn T, Co. Meath, sits on the summit of the highest of 
three hills which rise dramatically above the central lowland 
near Loughcrew. It is considered the focal tomb in this com-
plex of passage tombs and cairns (Fig. 8; see also Fig. 9). 
Numerous structural stones in the elaborate cruciform cor-
belled burial chamber are richly embellished with megalithic 
art. The east-facing passage is aligned with the rising sun at 
its mid-position between the winter and summer solstice (see 
also Fig. 12). The solar illumination of the backstone in the 
end recess is a spectacular phenomenon. It endures only 
briefly and only for a few days at the equinox because the 
diurnal change in the sunrise azimuth is at its greatest then 
(about one solar diameter per day). The phenomenon has 
been immutable since the Neolithic, as the positions of sun-
rise / sunset at the equinoxes remain constant regardless of 
date. Solar illumination of the burial chamber should be con-
sidered as symbolic and any precision in a calendrical sense 
is best treated as coincidental / fortuitous, despite popular 
ideas to the contrary. The repertoire of motifs engraved on 
the backstone of the end recess (Fig. 8c) includes several 
which are construed by some observers as examples of figu-
rative megalithic art representing images of the sun. Such 
examples are rare in the Irish corpus, but recent archaeologi-
cal research has advanced and re-invigorated meaningful 
scholarly debate on this potentially contentious topic (Oʼ Sul-
livan 1997; Robin 2012; Nash 2013).

The Loughcrew Hills, Co. Meath, is a cultural landscape of 
international renown. There are eighteen passage tombs and 
thirteen unclassified cairns dramatically clustered on the 
slopes and summits of its three hilltops (Fig. 9). Views and 
intervisibility with more distant Neolithic monuments are 
striking. Cairn T (see Figs. 8 and 9) is the focal tomb in the 

Fig. 8a–c  Cairn T, Loughcrew, Co. Meath, elevation 274 m. a Plan of the cruci-
form tomb; b The embellished backstone in the end recess illuminated by the 
rising sun, recorded 22 March 2012, 07:07 UTC. The phenomenon repeats in 
mid-March and mid-September. c The decorated backstone in the end recess.

Abb. 8a–c  Hügel T, Loughcrew, Grafschaft Meath, Höhe 274 m. a Plan des 
kreuzförmigen Grabes; b Der von der Sonne beleuchtete verzierte Endstein in 
der hinteren Seitenkammer, aufgenommen am 22. März 2012, um 07:07 UTC. 
Das Phänomen lässt sich jeweils Mitte März und Mitte September beobachten. 
c Der verzierte Endstein in der hinteren Seitenkammer.
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Cairn T

  Passage tomb
  Cairn – unclassified
 — Contour m

Fig. 9  The hilltop passage tomb complex, Loughcrew, Co. Meath. Tombs and related cairns are shown clustered on three summits: Carnbane West, Carn-
bane East (with Cairn T) and Patrickstown Hill, which are collectively known as Sliabh na Calliagh (or Hill of the Witch). The map scale is determined by 
the National Grid lines at 500 m intervals.

Abb. 9  Der auf einem Hügelzug gelegene Ganggräberkomplex von Loughcrew, Grafschaft Meath. Gräber und zugehörige Grabhügel finden sich über drei Erhe-
bungen hinweg verteilt: Carnbane West, Carnbane East (mit Hügel T) und Patrickstown Hill. Der Hügelzug insgesamt trägt den Namen Sliabh na Calliagh 
(Hügel der Hexe). Der Kartenmaßstab ergibt sich aus dem nationalen Vermessungsnetz mit 500 m Abständen.

a b

Fig. 10a–b  Thomastown passage tomb, Co. Meath, elevation 128 m. This site is likely to be the last surviving remnant of a passage tomb complex which 
was described in the area by Eugene Alfred Conwell (1864, 47–48). Both images capture the sun simultaneously setting over Cairn T and the middle of the 
three hills (see Fig. 9).

Abb. 10a–b  Ganggrab von Thomastown, Grafschaft Meath, Höhe 128 m. Bei dieser Fundstelle handelt es sich wahrscheinlich um die Überreste eines Ganggrab-
komplexes, der erstmals von Eugene Alfred Conwell (1864, 47–48) beschrieben wurde. Beide Abbildungen zeigen die untergehende Sonne gleichzeitig hinter 
Hügel T und im Zentrum der drei Hügel (siehe Abb. 9).

complex. This landscape of monuments provides a classic 
example of the clustering phenomenon evident with Irish 
passage tombs and demonstrates the well-known prefer-

ence for siting tombs on locally elevated ground. Collectively, 
these attributes support suggestions of the emergence of a 
new cosmology at that time.
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a

b

Fig. 11a–b  Knockroe passage tomb, Co. Kil-
kenny, elevation 115 m. a South-east tomb alig-
ned with the rising sun at the winter solstice, 
23 December 2016, 08:46 UTC; b South-west 
tomb aligned with the setting sun at the winter 
solstice, 16 December 2016, 15:37 UTC. The site 
was excavated by Prof. Muiris OʼSullivan.

Abb. 11a–b  Ganggrab von Knockroe, Grafschaft 
Kilkenny, Höhe 115 m. a Das südöstliche Grab mit 
Ausrichtung auf die aufgehende Sonne zur Win-
tersonnenwende am 23. Dezember 2016, um 
08:46 UTC; b Das südwestliche Grab mit Ausrich-
tung auf die untergehende Sonne zur Winterson-
nenwende am 16. Dezember 2016, um 15:37 UTC. 
Die Fundstelle wurde von Prof. Muiris OʼSullivan 
untersucht.

Thomastown passage tomb, Co. Meath, lies approximately 
3 km south-east of Cairn T, somewhat distant from the main 
cluster to the north-west. An archaeoastronomical survey by 
the author in 2005 discovered that the passage remnant of 
this ruined tomb is clearly directed towards the middle and 
highest of the three hills at Loughcrew and Cairn T. The axial 
direction and a declination of c. +24° (see Tab. 1) indicate a 
summer solstice sunset alignment. Moreover, the sun tan-
gentially transits Cairn T momentarily before setting as illus-
trated in Fig. 10. During the Neolithic, the sun would have set 
about two solar diameters to the right of where it sets today, 
due to the change in obliquity. The lack of any modern exca-
vations at Loughcrew has meant an absence of absolute 
dates for this site. The chronology of Loughcrew is therefore 
conjectured from the established chronologies for the nearby 
Boyne Valley megalithic complex (Vejby 2016), 42 km to the 
east. The Thomastown alignment is currently unique amongst 
Irish passage tombs in having two targets. It is directed both 

at the setting sun at the summer solstice and at the summit 
of the highest neighbouring hill, crowned by focal Cairn T. 
From a phenomenological perspective, this could represent 
powerful evidence of a dualism embodying matter and 
spirit.

Knockroe passage tomb, Co. Kilkenny, was excavated  
in 1990–1995 by Prof. Muiris OʼSullivan. Notable features 
include a raised earthen platform scraped into the hillside 
and a complete kerb delimiting the now denuded round 
cairn, composed of three layers – a boulder layer, a reddish 
soil layer and a top layer of small stones. Unusually, Knock-
roe has two tombs, replicating the gigantic Knowth tomb in 
the Boyne Valley, 150 km to the north-east. The south-west 
tomb at Knockroe is the larger of the pair, with an undiffer-
entiated passage and burial chamber. Many of the structural 
orthostats are decorated with megalithic art (OʼSullivan 
2004). The south-east and south-west tombs are aligned with 
the winter solstice sunrise and sunset respectively (Fig. 11). 
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Fig. 12  A representation of the axial azimuths of 
136 Irish passage tombs with the limiting azi-
muths and declinations of the sun at the winter 
and summer solstices (valid for Ireland c. 3100 BC 
and 0° altitude horizon). Each radius in this figure 
represents the azimuth of a passage / chamber 
measured outwards from its centre. The distribu-
tion around all points of the compass is obvious, 
contributing to the broad range of declinations 
shown in Fig. 6. A nearest-neighbour test of the 
azimuths (Neave/Selkirk 1983) and a test statistic 
T = 0.49 for the null-hypothesis that the orienta-
tions are random suggest there is little evidence of 
clustering in the data. This is borne out by the 
declination curvigram shown in Fig. 6.

Fig. 12  Grafik der achsialen Azimute von 136 
irischen Ganggräbern mit ihren Azimutgrenzen 
und Sonnendeklinationen zur Winter- und Som-
mersonnenwende (gültig für Irland um 3100 v. Chr. 
und mit 0° Horizont). Jeder Radius in dieser Abbil-
dung stellt das Azimut eines Ganges / einer Kam-
mer, vom Zentrum her gemessen, dar. Die Azimute 
sind offensichtlich über alle Windrichtungen 
verteilt, was auch die große Bandbreite an Deklina-
tionen in Abb. 6 erklärt. Ein Nächste-Nachbarn Test 
der Azimute (Neave/Selkirk 1983) mit einer Test-
statistik von T = 0,49 für die Nullhypothese der 
Zufälligkeit der Ausrichtungen erbringt geringe 
Hinweise auf Datenhäufung. Dies ist auch aus dem 
Kurvendiagramm der Deklinationen in Abb. 6 
ersichtlich.

This is unique amongst Irish passage tombs and possibly 
elsewhere.

The four sites described above are examples selected from 
the catalogue of twenty-three astronomically aligned sites 
shown in Table 1. The final section of this paper will discuss 
their context, significance, and symbolism.

Domains of power

In the formative era of archaeoastronomy in the 1960s and 
1970s, studies of prehistoric alignment were largely charac-
terised as being devoid of any meaningful cultural contexts. 
On this point, the archaeologist Sean Ó Ríordáin wrote, 
»There is no doubt that orientation was considered important 
by Prehistoric Man, not only in stone circles but in some mega-
lithic tombs; its importance has been obscured by the extrav-
agant claims made by its protagonists, who have sometimes 
argued about orientation as if primitive man used precision 
instruments« (Ó Ríordáin 1979, 162). Decades later, Gabriel 
Cooney (in Doyle et al. 2020, 5) acknowledged the relatively 
recent shift from an emphasis on »seeking a level of astro-
nomical precision that perhaps said more about the research-
ers and our modern western views of time and accuracy than  
it did about the understanding and beliefs of prehistoric peo-
ple living in very different cultural contexts«, adding that 
»alignments have to be seen as part of a wider set of cultural 
and cosmological beliefs«. In the same publication by Doyle, 
seven western European authorities stressed the necessity for 
cross-disciplinary approaches in order to advance and marry 
up theory and method in relation to the interpretation of 
alignment in prehistoric architecture.

In pursuit of this aim, the data in this paper were analysed 
using the chi-square test of independence, in order to identify 

any evidence of association between pairs of categorical varia-
bles such as astronomically and non-astronomically aligned 
tombs (Fig. 5 and Tab. 2). Recapping, the same data was inde-
pendently tested by Fabio Silva for statistical significance 
using his advanced methodology (Silva 2020, and see Fig. 6). 
The declinations used were determined by the author from 
field-based measurements of azimuth and horizon altitude at 
all tombs with an extant passage. If taken as a unit, i. e. n = 136, 
the resulting curvigram by Silva does not provide enough 
evidence (global p-value = .89621) to reject the hypothesis 
that orientations were decided upon by the tomb builders  
in a random manner. However, Silva does state (pers. comm. 
02.02.2021) that this test does not preclude the possibility that 
the small number listed in Table 1, though statistically insig-
nificant, were intentionally aligned with the rising / setting 
sun, in particular, the solar declination limits associated with 
the winter and summer solstice (Fig. 12).

A rigorous interpretation of Figure 6 could imply that the 
intentional alignment of any / all Irish passage tombs should  
be consigned to the bin of statistical insignificance. Taking 
Newgrange as a prime example, numerous other factors 
already discussed forcefully explain how its alignment was 
realised thanks to planning and engineering skills developed 
over an extended period by a local community during the 
Middle Neolithic. Solstitial alignment was probably a vital 
part of that design rationale and the same was possibly true 
of other similarly aligned tombs. But if declination alone is 
treated as an indicative determinant then this is arguably too 
narrow a perspective for trying to penetrate the deeper cul-
tural significance of the alignment phenomenon. The discus-
sion must therefore blend the archaeoastronomical indica-
tions with the broadest range of additional types of evidence 
procured from archaeology, ethnography (if relevant) and 
field observations showing a linkage between the structural 
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axis of the tomb and any distinctive outlying built or topo-
graphical feature. To this set of criteria must be added theo-
retical concepts and ideas surrounding sacred architecture 
which are rooted in anthropology and architectural design 
theory.

The bigger picture – design perspectives and meaning

The creation of any prehistoric burial tomb embodied inter 
alia prior experience and tradition, the selection of place, the 
idea of built form, axial alignment, and perceptions of the 
cosmos and horizon. All would have been deemed critical to 
fulfilling the funerary, mortuary, and ritual needs of the 
community and the dead. Looking at the elevated ground 
obviously favoured by the passage tomb builders, in Ireland 
at least, the Norwegian architect Christian Norberg-Schultz 
advocates »place« as the root of all design inspiration (Nor-
berg-Schulz 1980, 50–55). The anthropologist Thomas J. Han-
non observes (Hannon 1983, 264) that there was a strong 
cultural tendency to place cemeteries on hilltops so as to be 

generally remote from farmland and, critically, to be closer 
to the perceived abode of deities and the spirits of the dead. 
Robert Hertz (1907; 1960, 96) was, perhaps, the earliest 
anthropologist to articulate ideas of a tiered cosmos and the 
imbuing of the horizon with cultural significance. Hertz 
drew on ethnographic studies of New Zealandʼs Maori soci-
ety by Tregear (1904, 91; 403) who discovered that the sky-
line was an elemental part of the Maori belief system and 
world view. Harvesting of the Kumara crop in that culture 
was restricted to periods when the bright star Vega was above 
the horizon. Moreover, to the Maori, the visible likeness of a 
deified ancestor sometimes announced itself as a rising star 
identified as »Venus flashing along the horizon«.

On the perception of the horizon, Pierre von Meiss (1989, 
155) wrote, »The horizon is a limit even if this limit is in real-
ity intangible, because the more we advance, the more the 
horizon is replaced by new horizons«. The architect Ian Rit-
chie observes, »The skyline can be seen as the traditional 
domain of power, whether secular or religious«, adding that, 
»Skylines can themselves be monuments and monumen-
tal«, and that we may read »economic, political and religious 

Fig. 13  Cairn H, Carrowkeel, Co. Sligo, elevation 305 m. The 20 m diameter cairn has a smaller 14 m diameter kerb concealed underneath the cairn slip. The 
passage and chamber are undifferentiated. The astronomical declination of the axis is approx. + 24° indicating an alignment with the summer solstice sun-
set. The tomb is one of many in the Carrowkeel-Keshcorran mountain complex.

Abb. 13  Hügel H, Carrowkeel, Grafschaft Sligo, Höhe 305 m. Der Gesamtdurchmesser des Hügels beträgt 20 m, wobei er unter der Hügelschüttung eine klei-
nere Hügeleinfassung mit einem Durchmesser von 14 m aufweist. Der Gang und die Kammer sind nicht klar voneinander zu unterscheiden. Die astronomische 
Deklination der Achse ist ungefähr + 24°, was auf eine Ausrichtung auf die untergehende Sonne zur Sommersonnenwende hindeutet. Dieser Befund ist einer 
von vielen vergleichbaren Befunden in der Hügellandschaft von Carrowkeel-Keshcorran.



121THE AL I GNMENT O F  PA S S AGE TO MB S IN  IREL A ND –  H O R IZO N S ,  SK YS C A PE ,  A ND D O M A IN S O F  P OWER

TAGUNGEN DES L ANDESMUSEUMS FÜR VORGESCHICHTE HALLE • BAND 24 • 2021

geography, and history« from the skyline (Ritchie 2004, 
10–11). Ritchie stresses that visibility of the skyline matters in 
design terms, and that a skyline should be considered as the 
domain of power, a monument and monumental.

It is legitimate and logical to connect the burial chamber 
of any tomb, in a virtual sense, with the horizon – the hori-
zon being an interface between the underworld and the cos-
mos, a liminal zone where most celestial bodies rise and set. 
Architecturally, any structural axis is recognised as the most 
ancient and fundamental design element. In a prehistoric 
burial tomb, the axis emerges through the entrance (Fig. 13). 
It can be symbolically charged with formality, ceremony, and 
ritual, associated with acts of procession and deposition in 
the context of the funerary tradition. If an axis is perceived as a 
virtual cord joining the spirits of the interred dead with the 
supreme celestial orb of the rising or setting sun, especially at 
the solstice, the symbolical power of both in surely amplified.

Conclusions

There can be little doubt that the ancient skyscape and the 
cyclical movements of the brightest of its starry elements 
were noticed and incorporated into the daily lives and rituals 
of people in the prehistoric past. The only uncertainty is the 
degree to which this was an elemental part of the belief sys-
tem in those times. Control, order, and power would have 
been crucial to the proper functioning of those societies. So 
too was balance, symmetry, and boundary. This is obviously 
expressed in the circular architecture of the cairns and espe-
cially in the spatial differentiation exhibited in the cruciform 

design of some burial chambers. It is also apparent that a ring 
of kerbstones delimited the covering cairn, defining a bound-
ary. Several dualities are implied by this boundary – interior 
darkness and external light (see Fig. 13), the world of the 
dead and that of the living, social exclusion and inclusion, 
defined by hierarchy and rank in both the dead and the liv-
ing.

The societal shift from the hunter gatherer lifestyle of the 
Mesolithic to a comparatively sedentary one in the Neolithic 
was profound. Settlement, farming, and animal husbandry 
saw the growth of wealth-based societies, accompanied by 
social stratification led by elites. This undoubtedly propelled 
the development of elaborate rituals and ceremonies, implied 
by recent discoveries of long-lost ceremonial structures in the 
Boyne Valley (Condit/Keegan 2019). The solar alignment of a 
limited number of tombs as described here must surely have 
been an integral part of those ancient rituals.
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