






 

 

north of its present position. To an observer located at the passage tomb in Thomastown, the lower 

limb of the Sun would then have appeared approximately tangential with the top of the cairn just 

before sinking below the horizon.      

2.2 Astronomically aligned passage tombs 

The astronomical declination of tombs with an extant passage (N = 132) was determined from the 

azimuth of the passage/entrance, the indicative angular altitude of the horizon and the latitude of the 

monument. Each was assessed for any evidence of alignment on the rising/setting Sun and Moon. The 

assessment criteria are based on the limiting values of declinations indicated in Table 1 and are valid 

for c. 3000 BC and the latitudinal range of the tombs.  

 

Table 1.   Limiting declinations of the Sun and Moon in c. 3000 BC (valid for Ireland). 

Astronomical Body 

North 

Major 

Limit 

Summer 

Solstice 

North 

Minor 

Limit 

South 

Minor 

Limit 

Winter 

Solstice 

South 

Major 

Limit 

Sun - +24°.0 - - -24°.0 - 

Moon (P not applied) 

Moon (P applied) 

+29°.2 

+28°.4 

- 

- 

+18°.9 

+18°.1 

-18°.9 

-19°.8 

- 

- 

-29°.2 

-30°.1 

 

The declination limits of the Sun in c. 3000 BC were ±24°.0 and equate to the magnitude of  at that 

time. The declination limits of the Moon are determined from ±  ± i, where i is the inclination of the 

Moon’s orbital plane (+5°.15).  These yield the limits ± ( + i) = ± 29°.2 and ± ( - i) = ± 18°.9 as 

shown in table 1.  Furthermore, and because of the Moon’s greater proximity to the Earth than the 

Sun, a lunar parallax correction (-0°.85) is used to correct the lunar geocentric limits of declination to 

their topocentric equivalent (the limits that would be observed at ground level).       

Concluding whether, or not, a passage/entrance is astronomically aligned is additionally guided by 

the field-of-view (or window of visibility) as dictated by the lateral limits of the horizon sector as seen 

from within a burial chamber. Such an approach sensibly allows for a relaxation in the acceptable 

tolerance when deciding if a computed declination is astronomically significant. This makes sense 

given the wide aperture of the sky-view encountered in many tombs and uncertainty due to the crude 

or damaged nature of many megalithic structures.  

The axial azimuths of Irish passage tombs are shown in figure 5 (a). These encompass the full 

horizon and thus the greatest possible range in astronomical declination. For comparison purposes 

(because of their suspected affinity with the passage tomb tradition), figure 5 (b) shows the orientation 

of 175 court tombs determined by De Valera [37]. In those, there is an apparent easterly bias in their 

distribution relative to the meridian and slight evidence of clustering in east-northeast. No such pattern 

is evident in figure 5 (a). Moreover, both orientation patterns are in marked contrast with the apparent 

clustered patterns of orientation encountered in portal tombs as described by Ó Nualláin [38].     

The categories and frequencies of the 24 astronomically aligned tombs are shown in figure 6.  

Appendix 2 lists the astronomically aligned tombs and gives the morphology of their burial 

chamber, if passage tomb art is extant, and whether the passage/entrance is simultaneously directed 

towards another tomb/cairn.   
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Figure 5.  (a) Axial azimuth of 132 Irish passage tombs; (b) Axial azimuth of 175 Irish court tombs             

(from De Valera [37], Plate XXXV). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Histogram of astronomical orientation in 24 Irish passage tombs. 
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