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A Critical Examination of the Sky in Relation to Material Culture:
Are historic buildings on Iona aligned to solar events?


Introduction

The paper examines the relationship between the sun and the historic churches and chapels on the Isle of Iona. It investigates the orientations of selected structures built in the medieval periods, by employing the methodology of Skyscape Archaeology. Iona is well-known for its Benedictine Abbey and the Celtic high crosses, and was once considered one of the most influential centres for Celtic Christianity, as well as an important pilgrimage site, holding great cultural significance.[footnoteRef:1] The chosen buildings for study include its Abbey church, St. Columba’s Shrine, St. Michael’s Chapel, St. Oran’s Chapel, St. Ronan’s Church and the Iona Nunnery across two sites. It hypothesizes that the builders of Iona historic churches and chapels consciously align constructions to solar events and Christian festivals. It applies a combination of virtual and field surveys for the assessment of built structures and their landscapes. In doing so, it aims to reconstruct how the builders experienced sunlight in these buildings. The essay then gathers evidence from the Celtic Christianity practices, local culture, and the intention of early medieval church builders. It analyses the spatial politics of Iona as a complex. It argues that Iona Island is designed as a sacred place, with its historic churches and chapels embodying time, serving as focal points for worship and to commemorate Christian festivals.    [1:  Ted Olsen, Christianity and the Celt, first edition. (Oxford: Lion Publishing plc, 2003). p.108-110; John R. Walsh and Thomas Bradley: A History of the Irish Church: 400 – 700 AD. (Dublin: The Columba Press, 2003). P. 25-26; Chadwick, Henry: “The Early Church”, in The Pelican History of the Church. Edited by Owen Chadwick. (England: Penguin Book, 1975). Pp. 255-257. ] 




1. Skyscape Archaeology and Church Orientations

Skyscape archaeology is a term coined by Fabio Silva, in response to the irreconcilable gap between the single-site-based landscape archaeology and statistically driven sky-based archaeoastronomy when examining the orientations of megalithic structures.[footnoteRef:2] Landscape archaeology, a concept developed by Christopher Tilley in 1990, is primarily concerned with the connections between megalithic structures and the surrounding topographic features such as rivers and mountains.[footnoteRef:3] On the other hand, archaeoastronomy, pioneered by Alexander Thom in the 50s and improved by Clive Ruggles, investigates the relationship between astronomical events, for example, solstices or lunar standstills, and the built structures. It completely ignores ground-based local circumstances, relying solely on large data collected across numerous sites to produce a general pattern.[footnoteRef:4] Silva thus suggests an integrated methodology by applying phenomenology on archaeological records and collecting data on sites at a small scale, ‘allowing one to explore potential landscape and skyscape alignments’ at the same time.[footnoteRef:5] This approach has been since employed on various studies of megalithic sites, with similar approach developed and applied to investigations of Christian churches.[footnoteRef:6] Unlike earlier research on churches, this new approach emphasizes the actual – instead of the symbolic – astronomical events experienced by the people who designed and built the sites, by considering the declination of the church rather than the true azimuth.[footnoteRef:7]    [2:  Fabio Silva, ‘A Tomb with a View: New Methods for Bridging the Gap Between Land and Sky’, Megalithic Archaeology Advances in Archaeological Practice: A Journal of the Society for American Archaeology, February (2014). 24-37. ]  [3:  Christopher Tilley, A Phenomenology of Landscape: Places, Paths and Monuments. (Oxford: Berg Publishers, 1994). P. 202-208. ]  [4:  L. Henty, ‘Skyscape Archaeology: An Emerging Interdiscipline for Archaeoastronomers and Archaeologists’. Journal of Physics Conference Series. February. (2016). 685(1): 012003. ]  [5:  Fabio Silva, ‘A Tomb with a View: New Methods for Bridging the Gap Between Land and Sky’, Megalithic Archaeology Advances in Archaeological Practice: A Journal of the Society for American Archaeology, February (2014). 24-37.]  [6:  L. Henty, ‘The Archaeoastronomy of Tomnaverie Recumbent Stone Circle: A Comparison of Methodologies’. Papers from the Institute of Archaeology, 24(1): 15, (2014). 1-15; David Alexander Nance, ‘A Calanais Myth and An Alignment of the East Stone-Row with Both the Rising of the Pleiades and Crossovers of Venus at Sunrise on the Summer Solstices. Scottish Geographical Journal, 137:1-4, (2021). 41-66; Olwyn Pritchard, ‘The Circumpolar Skyscape of a Pembrokeshire Dolmen’. In Skyscapes: The Role and Importance of the Sky in Archaeology. Edited by Fabio Silva and Nicholas Campion. (Oxford: Oxbow Books, 2015). P106-119; Bernadette Brady, Darrelyn Gunzburg & Fabio Silva, ‘The Orientation of Cistercian Churches in Wales: A Cultural Astronomy Case Study’. Citeaux – Commentarii cistercienses, e. 67, fasc. 3-4. (2016). 275 – 302; Bernadette Brady ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3.1. (2017). 5 – 28; María Florencia Muratore, Alejandro Gangui, Maitane Urrutia-Aparicio, Carmelo Cabrera, and Juan Antonio Belmonte, ‘On the Orientation of Historic Christian Churches of Fuerteventura’. Journal of Skyscape Archaeology, Vol. 9, No. 1. (2023). 5-31. ]  [7:  Peter Hoare and Caroline Sweet, The Orientation of Early Medieval Churches in England. Journal of Historical Geography, 26(2). (2000). 162-173; T. W. Shore, ‘Orientation of churches in Hampshire’, Walford's Antiquarian, 10. (1886). 105-108.] 


Although historic church buildings have long been known to have east-west orientations, systematic analysis of their actual orientations did not start till the 1950s after the publications of work by C. J. P Cave and Hugh Benson.[footnoteRef:8] An extensive amount of research has been carried out in various countries, with theories established on the connections between church orientation to solar events, Christian festivals, agricultural cycles and pagan festivals.[footnoteRef:9] In recent work by Bernadette Brady, Darrelyn Gunzburg and Fabio Silva on medieval churches of British Isles, it suggests the following significant dates to consider: astronomical equinoxes, 25 March (Annunciation/Church Equinox), summer solstice/24 June (St. John’s Eve), 15 August (the Feast of Assumption), and 29 September (Michaelmas).[footnoteRef:10] This research takes on this perspective.  [8:  a ; C. J. P. Cave, The Orientation of Churches. The Antiquaries Journal, 30(1-2). (1950). 47-51. ]  [9:  Sasa Caval, Church Orientations in Slovenia. In Encyclopaedia of Archaeoastronomy and Ethnoastronomy. Edited by Clive Ruggles. (Springer, 2014). P. 1719-1726; J. M. Abril, ‘Alignment Patterns of Romanesque Churches Dedicated to the Virgin of the Assumption in Soria, Spain “Sol Aequinoctialis” and Sunrise on 15th August’. Journal of Skyscape Archaeology, 8(2). (2023).   ]  [10:  Bernadette Brady ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3.1. (2017). 5 – 28; Bernadette Brady, Darrelyn Gunzburg & Fabio Silva: The Sun’s Light at Michaelmas and the Cistercians of Britian and Ireland. Citeaux – Commentarii cistercienses, t. 72, fasc. 1-4. (2021). 47 – 65.] 




2. Iona: A Site Overview

The isle of Iona is located in the Southern Hebrides of western Scotland, connected to the adjacent Ross of Mull by a sound (Figure 1a).[footnoteRef:11] The island is approx. 3 miles long by 1.5 miles wide. The west of the island is covered by 2,000 million years old metamorphic rocks that develop into a series of knolls; the east side with sedimentary rocks forms a raised beach; the north-west coast forms a small fertile, low-growing shell-sand grassland (Gaelic machair).[footnoteRef:12] The current population is around 177 unevenly distributed on the east side and the middle of the island.[footnoteRef:13] The ‘high street’, public buildings and places of worship locate on the east of the island, connected by a main road (Figure 1b). [11:  Southern Hebrides of Scotland, Isle of Iona – Saint Columba Island < https://www.southernhebrides.com/isle-of-iona/>  [accessed 12 April 2025]]  [12:  David Stephenson, Mull and Iona: A Landscape Fashioned by Geology. (Perth: Scottish Natural Heritage, 2011). P. 16-19.  ]  [13:  Scottish Government, Scottish Islands Typology Overview 2024 < https://www.gov.scot/publications/scottish-islands-typology-overview-2024/pages/7/>  [accessed 20 April 2025]] 
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Figure 1: a) (image left) Isle of Iona in relation to mainland Scotland. Source: Google Map. b) (image right) the map of Iona with the main road and major landmarks specified. Credit: Oliver Howell-Price. 

Iona has a long history of being an important pilgrimage site for Christians since the death of the Irish missionary St. Columba (Irish Colum Cille) in 597.[footnoteRef:14] While early writings from the Irish annals, Bede and hagiographer Adomnán give contradictory accounts of why Columba left Ireland, W. Douglas Simpson asserts that Columba went into self-exile and landed on the island with his twelve disciples on Pentecost the 13th May 563.[footnoteRef:15] At the time, the island sat between the north kingdom of the Picts and the south territory of Scottish Dál Riata occupied by the Irish. Although archaeological evidence suggests pre-historical settlement on Iona, it is uncertain if there were residents in the 560s. Because of its remoteness, Iona was perceived by Christians as the edge of Christendom, at the earth’s end.[footnoteRef:16] Nevertheless, with the convenience of sea and land travels, upon Columba’s death in 597 Iona had already grown into an influential religious centre with a diverse community of monks and daughter houses in neighbouring areas, and wide political and religious networks stretching to Ireland, Pictland, Northumbria.[footnoteRef:17]  Majority of early Irish monasteries were built with wood in a very basic form, and little evidence is left for the Columban monastery.[footnoteRef:18] However, Richard Sharpe and S. Foster suspect the later abbey was built on an existing structure.[footnoteRef:19] Excavations on the vallum (i.e. enclosure) of the Abbey conducted by Charles Thomas reveal its shape, unlike Irish traditions, to be rectangular with rounded corners with east side open to the sea, a choice that may either be an adaptation of an earlier Iron Age enclosure, or an imitation of English or Continental monasteries influenced by Roman architecture.[footnoteRef:20] A lavishing reliquary was made by the early ninth century to enshrine the saint’s remains, worshipped by pilgrims.[footnoteRef:21] What is now known as the St. Columba’s Shrine (Figure 2a), a tiny building next to the north nave of the abbey church in the style of an early Celtic oratory, is in fact a stone church – suggested by J. J. Waddell and by W. F. Skene – built in Columba’s life time, containing two coffins allegedly to be of Columba and his companion or successor.[footnoteRef:22] With endorsement from high kings, Iona continued to thrive for nearly two-hundred years, and like other pre-Norse Irish monasteries it generated great amount of wealth from productions of high-quality secular and religious objects, such as the Book of Kells.[footnoteRef:23] Between 794 to 986 the island became a frequent target of Viking raiders, seeing its monks slaughtered and church buildings damaged.[footnoteRef:24] Despite these adversaries, the island remains as an active centre for religion and art productions throughout the rest of first millennium.[footnoteRef:25]  [14:  Bernard Byrom, Old Iona and Staffa. (Stenlake Publishing Limited, 2007). P.5; ]  [15:  Adomnán of Iona, Life of St. Colomba. Translated by Richard Sharpe. (Penguin Books, 1995). P. 15-20; W. Douglas Simpson, The Historical Saint Columba. (Aberdeen: Milne & Hutchison, 1927). P. 8; Bede, The Ecclesiastical History of the English People/ The Great Chronicle/ Bede’s Letter to Egbert. Edited by Judith McClure & Roger Collins. (Oxford & New York: Oxford University Press, 1999). P. 114-115. ]  [16:  T. O’Loughlin, ‘Living in the Ocean’. In Studies in the Cult of Saint Columba. Edited by C. Bourke. (Dublin: Four Courts Press, 1997). P. 11-23; E. Campbell, Continental and Mediterranean Imports to Atlantic Britain and Ireland: AD 400 – 800. (York: CBA, 2007); Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 55.   ]  [17:  Adomnán of Iona, Life of St. Colomba. Translated by Richard Sharpe. (Penguin Books, 1995). P. 11; 21-24; John R. Walsh and Thomas Bradley, A History of the Irish Church 400-700 AD. 2nd edition. (Columba Press, 2003). P. 101-103. ]  [18:  David Stancliffe, The Lion Companion to Church Architecture. (Oxford: Lion Hudson, 2008). P.69. ]  [19:  Adomnán of Iona, Life of St. Colomba. Translated by Richard Sharpe. (Penguin Books, 1995). P. 65-74; S. Foster, ‘Physical Evidence for the Early Church in Scotland’. In Places of Worship in Britain and Ireland, 300-950. Edited by P. S. Barnwell. (Donington: Paul Watkins Publishing, 2015). P. 68-91.  ]  [20:  Ewan Campbell & Adrián Maldonado: ‘A New Jerusalem ‘At the Ends of the Earth’: Interpreting Charles Thomas’s Excavations at Iona Abbey 1956-63’. The Antiquaries Journal. (2020). 1-53. ]  [21:  J. Bannerman, ‘Comarba Coluim Chille and the Relics of Columba’, The Innes Review, 44. (1993). 14-47. ]  [22:  J. J. Waddell, ‘The Chapel or Oratory of St. Columba at Iona’. Transactions of the Glasgow Archaeological Society, New, vol. 10. (1941). 55-59; W. F. Skene, Celtic Scotland: A History of Ancient Alban. (Kelly: University of Toronto, 1886). P. 354. ]  [23:  P. Stevens, ‘Early Medieval Jet-Like Jewellery in Ireland: Production, Distribution and Consumption’, Medieval Archaeol, 61. (2017). 239-76. ]  [24:  C. Thomas, ‘Iona’. Discovery and Excavation Scotland, 10. (1957); C. Thomas, ‘The Excavations on Iona, 1956 to 1958’. Rothmill Quartley, 29. (1959). 172-178. ]  [25:  RCAHMS. The Royal Commission on the Ancient and Historical Monuments of Scotland. Argyll: an inventory of the monuments volume 4: Iona. (Edinburgh: RCAHMS, 1982); D. N. Dumville, The Churches of North Britain in the First Viking Age, Whithorn Lecture Series 5. (Whithorn, 1997).] 


R. Reece found evidence in a papal letter, implying that the Benedictine Abbey was built before 1203, and proposes a build date of 1190 and later expansions in the following centuries.[footnoteRef:26] The abbey building was largely destroyed during the Reformation. Restorations were commissioned in the late nineteenth century by the Duke of Argyll, by the Iona Community in 1938.[footnoteRef:27] Until the late eighteenth century, the abbey was connected to the nearby burial ground Reilig Odhráin by a paved road named the ‘Street of the Dead’, which was identified by Barber with radiocarbon dating as a construction of the seventh or eighth century.[footnoteRef:28] Reilig Odhráin served as the early burial ground of kings, and later that of the MacDonald Lords of the Isles, and of important personals of the Abbey.[footnoteRef:29] A small chapel of St. Oran, named after a follower of Columba, standing in north of Reilig Odhráin (Figure 2b), whose body is of the ninth or tenth century and the west doorway of the mid-twelfth century.[footnoteRef:30]  [26:  Reece, R., Excavations in Iona 1964 to 1974. (London: UCL Institute of Archaeology Publication, 1981). ]  [27:  Bernard Byrom, Old Iona and Staffa. (Stenlake Publishing Limited, 2007). P. 5-6. ]  [28:  J. W. Barber, ‘Excavations on Iona, 1979’. Proceedings of Society of Antiquity of Scotland, III. (1981). 282-380. ]  [29:  RCAHMS. The Royal Commission on the Ancient and Historical Monuments of Scotland. Argyll: an inventory of the monuments volume 4: Iona. (Edinburgh: RCAHMS, 1982). P245-51.]  [30:  Claire Shaw, Archaeology Notes, NMRS, 2006: < https://canmore.org.uk/event/673143 >  [accessed 16/03/2025]] 
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Figure 2. Maps of historic churches and chapels of Iona. a) (image top) the Abbey and its burial ground Reilig Odhráin, connected by the ‘Street of the Dead’ labelled in grey. Credit: Heather Christie. b) (image bottom) Hand-drawn map showing Iona Nunnery and the St. Ronan’s Church in relation to the Abbey church. Source: Historic Environment Scotland. 

Approx. 400 meters away from the Abbey stands the ruins of the Augustine Nunnery (Figure 2b), with its west side facing a rocky hill named Cnoc Mór. It was built in 1207 or 1208 with an enlargement of the cloister conducted in the late fifteenth century[footnoteRef:31]. The Nunnery was dissolved in 1574 and left abandoned. Small restorations were carried out in 1923, yet most of the remaining structure can be dated to thirteenth century, and the original layout is still intact[footnoteRef:32]. Within the precincts of the Nunnery stands the medieval parish church St. Ronan’s. It dates from the late twelfth or early thirteenth century, and is in the same West Highland chapel style as the St. Michael’s Chapel next to the Abbey (Figure 2a), which is of a similar period.[footnoteRef:33] [31:  Skene, W. F., Celtic Scotland: A History of Ancient Alban. (Kelly: University of Toronto, 1886). ]  [32:  A. Ritchie and E. Ritchie, Iona: Past and Present. (Edinburgh: G. Stewart, 1934). P. 8. ]  [33:  RCAHMS. The Royal Commission on the Ancient and Historical Monuments of Scotland. Argyll: an inventory of the monuments volume 4: Iona. (Edinburgh: RCAHMS, 1982). ] 



3. Methods

The study employs methodology developed by Clive Ruggles in 1999 to determine the orientation of a structure.[footnoteRef:34] Three measurements are required: latitude, azimuth and horizon altitude. Azimuth is ‘the horizontal angle of a selected viewed point measured clockwise round from due north’.[footnoteRef:35] Horizon altitude refers to the vertical angle from the horizontal plane to the viewed point. In the field, azimuth can be measured with a compass or theodolite, and the values need to be converted into true azimuths with respect to True North. Horizon altitude can be measured with a clinometer. The three measurements are then put into the following equation to calculate declination at a target point:  [34:  Clive L. N. Ruggles, Astronomy in Prehistoric Britain and Ireland. (New Haven: Yale University Press, 1999). P. 164-175. ]  [35:  Clive L. N. Ruggles, ‘Basic Concepts of Positional Astronomy’. In Handbook of Archaeoastronomy and Ethnoastronomy. Edited by C.L.N. Ruggles. (New York: Springer Science + Business Media, 2015). P. 459-472. ] 


sin 𝛿 = sin 𝜑 sin 𝑎 − cos 𝜑 cos 𝑎 cos 𝐴

[latitude as 𝜑, horizon altitude as 𝑎, azimuth as A, declination as 𝛿]

Declination is the angle between the celestial pole and the celestial equator, similar to terrestrial latitude. Every celestial object has its fixed declination, and therefore, the obtained declination value can be used in comparison to the declinations of celestial objects to determine if there is an alignment. 

Since this study investigates the relationship between church orientations and solar events, the selected viewed points fall on the east-west axis of the churches, and the obtained declination values were checked against solar declinations of each Gregorian calendar date. At solstices, the sun’s declination is at 23° 26'; at equinoxes, the declination is at 0°. The corresponding Gregorian dates were then converted into the Julian calendar appropriate to the time when the structure was built. As discussed in Section 2, the three buildings, the Abbey church, St. Michael’s Chapel, and St. Ronan’s Church are identified as products of the late twelfth century; St. Oran’s Chapel as that of the ninth century; St. Columba’s Shrine the sixth century; and the Nunnery year 1207/8. This research thus will use these periods as the benchmark when converting to the Julian calendar. 

This study utilises both virtual tools and fieldwork for the measurements with reasons and approaches explained below. 


3.1 Virtual Survey

The Virtual Survey approach is proposed by Silva in 2014 and adopted by research led by Brady on historic churches of the British Isle.[footnoteRef:36] True azimuths and latitudes were measured by Google Earth.[footnoteRef:37] Horizon altitudes were assessed via HeyWhatsThat, an online tool that uses Shuttle Radar Topography Mission digital elevation data and produces a 360 horizon panorama view of the landscape.[footnoteRef:38] Previous studies led by Victor Reus and by Andrea Rodriguez-Antón have approved the reliability of virtual measurements.[footnoteRef:39] However, an issue with the digitally reconstructed landscape is that inaccuracy can occur when a structure is in close proximity to its landscape features, which does not usually occur to megalithic sites or monasteries built on flat terrain. However, the geographic feature of Iona is quite unique, with rocky knolls, hills and dunes, as described in Section 2. The east entrance to the St. Columba’s Shrine, for example, is within 50m away from a knoll named Tòrr an Aba, and a meter away from a replica of the Celtic high cross, St. John’s Cross, both greatly obstruct the view of sky. It is difficult to virtually judge the actual visibility of the sky on site since the high cross is a hollow rather than a solid structure – a factor that digital data unable to acknowledge. Another problem with virtual surveys occurs when the aerial photos from Google Earth fail to provide a clear outline of the structure due to shadows or overgrown vegetation – such is the case in this study. Therefore, fieldwork becomes a complementary approach. [36:  Bernadette Brady, ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3:1 (2017). 5-28 (p. 11).]  [37:  Google Earth Pro, <https://www.google.com/earth/download/gep/agree.html?hl=en-GB.>  [accessed on 06/04/2025]]  [38:  Michael KoSowSKy, HeyWhatsThat <http://www.heywhatsthat.com>   [accessed on 08/04/2025]]  [39:  Victor Reus, Comparing Programs that Calculate the Skyline Online: < http://www.archaeocosmology.org/eng/skylineprofilescomparing.htm>  [accessed on 22/04/2025]; Andrea Rodriguez-Antón, A. César González-García, and Juan Antonio Belmonte, ‘Estimating the Reliability of Digital Data Acquisition in Cultural Astronomy: the Case of Roman North Africa’. Journal of Skyscape Archaeology, 3:2 (2018). 191-206. ] 



3.2 Fieldwork

Latitudes were measured with the Android app GPS Status (version 11.4.316) which allows assisted GNSS.[footnoteRef:40] Azimuths and the horizon altitudes were measured via Suunto Tandem Compass/ Clinometer 360PC/360RG, with an accuracy of 0.25 for horizon altitude and of 0.33 for azimuth. Magnetic azimuth readings from the compass were converted into true azimuth via NOAA Magnetic Field Calculator that uses World Magnetic Model.[footnoteRef:41] Most historic structures on Iona are built with granites or basalts, and some, such as St. Ronan’s Church, are repurposed to store artefacts made of metal and stone. Therefore, the local magnetic anomaly was also taken into consideration by checking readings in opposite directions. Concerning the landscape horizon, challenges arise to reconstruct the historical landscapes. The Nunnery and the St. Ronan’s Church, for example, sitting on the ‘high street’ of Iona, are partially surrounded by residential buildings. When selecting their viewed points for altitude, horizon lines were adjusted to minimise the impact of modern alterations to the landscape.  [40:  MobiWIA, GPS Status: < https://mobiwia.com/gpsstatus/> [accessed on 05/03/2025]]  [41:  NOAA, Magnetic Field Calculator: 
< https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#declination >  [accessed on 05/03/2025]] 



3.3 Uncertainty and Probability

Most scholars agree that when determining declinations, atmospheric refraction needs to be taken into account, as the phenomenon is most noticeable at low altitudes.[footnoteRef:42] Both Thom and Ruggles propose a mean correction to add. Ruggles further suggests that other factors such as seasonal or daily changes in the atmosphere can also affect the position of a celestial object that appears on the horizon.[footnoteRef:43] Bradley Schaefer and W. Liller conclude that in such case a correction of 0.5 should be factored in.[footnoteRef:44] Brady, Gunzburg and Silva establish that the size of the solar disc and errors in instruments should as well be considered, which results in a total of 1.75 adjustment of declination for sunrise or sunset, and 1.25 for raised-horizon alignments.[footnoteRef:45]  [42:  Ruggles, Clive L. N., Astronomy in Prehistoric Britain and Ireland. (New Haven: Yale University Press, 1999). P. 23; A. F. Aveni, Skywatchers. (Austin: University of Texas Press, 2001). p. 103-105; A. Thom, Megalithic Sites in Britain. (London: Oxford University Press, 1967). p. 26. ]  [43:  Ruggles, Clive L. N., Astronomy in Prehistoric Britain and Ireland. (New Haven: Yale University Press, 1999). P. 25. ]  [44:  B.E. Schaefer & W. Liller. ‘Refraction Near the Horizon‘. Publications of the Astronomical Society of the Pacific, 102. (1990). 796-805; Brady, Bernadette, ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3.1. (2017). 5 – 28. ]  [45:  Bernadette Brady, Darrelyn Gunzburg & Fabio Silva, ‘The Orientation of Cistercian Churches in Wales: A Cultural Astronomy Case Study’. Citeaux – Commentarii cistercienses, e. 67, fasc. 3-4. (2016). 275 – 302.] 



4. Results
4.1 Orientations

The initial results generated from the virtual and field surveys are summarised in Table 1. The true azimuths of Iona historic churches range from 89 to 120. Although in theory the side of the church that features no window or door should not be investigated for orientation, an analysis of the virtual data was still conducted to exclude any possibility of a symbolic alignment, or non-alignment caused by the later alteration of the building. 

[image: ]
Table 1. Comparison of virtual survey and fieldwork data. The virtual survey of St. Columba’s Shrine was unable to be carried out due to the poor quality of Google Earth photos. The east sides of St. Columba’s Shrine and St. Oran’s Chapel, and the west sides of St. Michael’s Chapel and St. Ronan’s Church are windowless and with no doors, the altitudes and declinations of which, therefore, are labelled as ‘null’ in the fieldwork. 


The virtual and field measurements of the eastern orientations are almost identical (Figure 3). The declination of St. Michael’s Chapel falls between -0.39 to 3.11, which indicates a strong possibility of alignment to the actual equinoxes. The Chapel has a single entrance at the north of the building, and a long narrow window on the east, facing the sea (Figure 5). Although the west side of the Church is virtually measured with a declination between 1.06 to 3.56 (close to 0), the solid wall prevents any sunlight. When converting the numbers into correlated Julian dates (Table 2), it seems that the period when St. Michael’s Chapel receives direct sunlight from its east window is from 12th March to 21st March, three days short of the Annunciation. Therefore, it is reasonable to conclude that the design of St. Michael’s Chapel only focuses on the sunrise of the astronomical equinoxes and not the church equinox. From Table 2 it can also be seen that Iona Abbey is the only church aligned to a Christian Festival, with its high altar welcomes the sun on the morning of Michaelmas. 

In terms of sunset, some inconsistencies occur in the virtual and the field measurements of the western orientations of the churches, which is caused by a disagreement between the digitally reconstructed landscape and the landscape in situ. St. Michael’s Chapel, for example, which shares an identical digitalised landscape with the Abbey, has in fact its west view completely blocked by the building in front (Figure 5). On this occasions, fieldwork provides the only reliable measurements.

The west declinations of the buildings are presented in Figure 4. The range of declination, between 20.03 to 25.1, indicates that the Iona Nunnery and the St. Ronan’s Church are both solstical churches, oriented to the sunset of the summer solstice. However, St. Ronan’s Church (Figure 6), like St. Michael’s Chapel, has its entrance on the north, with no window on the west, so its alignment can be either incidental or merely symbolic. However, excavation evidence suggests that the entire west and north walls were rebuilt, and the position of the original doorway is unknown.[footnoteRef:46] Therefore, it is entire possible for the original design to include a west window as its feature.   [46:  RCAHMS. The Royal Commission on the Ancient and Historical Monuments of Scotland. Argyll: an inventory of the monuments volume 4: Iona. (Edinburgh: RCAHMS, 1982).
] 


St. Oran’s Chapel is a small building with tiny windows on the south and north sides of the altar table, and a narrow entrance at the west (Figure 6). With a possibility of a direct light from sunset received between 7 August to 22 August, the west of the chapel is likely aligned to the Feast of Assumption, confirmed by data measured with both methods (Table 3). 

Surprisingly, St. Columba’s Shrine, the oldest stone shrine in the Irish world, shows no correlation to any major solar events or Christina festivals. 
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Figure 3. The eastern declinations of Iona churches and chapels with virtual survey results in blue and fieldwork in red. The levels of uncertainty are factored in to give a range of value for each church. 
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Table 2. The range of days that the east sides of the churches and chapels that receive direct light of sunrise. The dates are in Julian calendar. 
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Figure 4. The western declinations of Iona churches and chapels with virtual survey in blue and fieldwork in red. The levels of uncertainty are factored in to give a range of value for each church.
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Table 3. The range of days that the west sides of the churches and chapels that receive direct light of sunset. The dates are in Julian calendar. 
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Figure 5. Topographic features of the west side of Iona Abbey and St. Michael’s Chapel. a) (image top) digital reconstruction of the landscape. Source: Michael KoSowSKy, HeyWhatsThat. b) (photo bottom) St. Michael’s Chapel in relate to the building next to it. Photo credit: E. J. Yeong. 
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Figure 6. Photos of historic churches and chapels of Iona. From left to right: (top) St. Columba’s Shrine, St. Oran’s Chapel; (middle) St. Ronan’s Church; St. Michael’s Church; (bottom) Iona Abbey, Iona Nunnery. Photo credit: E. J. Yeong. 


4.2 Further Interpretation

Interpretation of Iona’s historic buildings presents many problems, with archaeological findings often contract to historical accounts in writings.[footnoteRef:47] This study mainly replies on the archaeological evidence and measurement results. The aim is not to establish individual profile for each historic building, but rather to construct a narrative to interpret the selected buildings as a whole.  [47:  Shaw, Claire, Archaeology Notes, NMRS, 2006: < https://canmore.org.uk/event/673143 >  [accessed 16/03/2025]; R. Reece, Excavations in Iona 1964 to 1974. (London: UCL Institute of Archaeology Publication, 1981). ] 


It is noticeable that despite being built at similar time, St. Michael’s Chapel and St. Ronan’s Church have completely different orientations, the former focuses on the equinoxes and the later summer solstices. The orientation of St. Michael’ Chapel also does not seem to be a random choice. It is in parallel to the Infirmary next to it (Figure 2a), but not in align with the axis of the main Abbey. The sunset-focused Solstical feature of Iona Nunnery and the St. Ronan’s Church is an unusual but not unique characteristic. It has been identified by Brady in the early medieval Church of St. Tetti of Llanddetty in Brecknockshire, Wales.[footnoteRef:48] St. Tetti Church was originally founded in the early sixth century, with the present building dating back to the thirteenth century, the same period when Iona Nunnery and St. Ronan’s Church were built.[footnoteRef:49] Evidence is still required to find out if there is a wider phenomenon in early Medieval world.   [48:  Bernadette Brady, ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3:1 (2017). 5-28 (p. 11).]  [49:  J. Henderson, History of Llanddetty Church: with Some Notes on Houses of Historical Interest in the Parish. (Brecon and Radnor Express and County Times, 1965).] 


The ground of Reilig Odhráin was used as a holy burial place for kings. During the Viking era, the Norse settlers were concerted to Christianity, and a Norse king was buried there.[footnoteRef:50] Therefore perhaps it is not a surprise that the St. Oran’s Chapel, the focal point of Reilig Odhráin, is designed to commemorate the Assumption of Mary in a hope to go on the same journey to heaven, a concept that is familiar to medieval Christians.[footnoteRef:51] It is also interesting that not far from Reilig Odhráin, a chapel was named after St. Michael, and an Abbey receives its blessing from God in form of light on the morning of Michaelmas. Michael, the archangel, guides Mary in her Assumption, according to Gregory of Tours.[footnoteRef:52] As mentioned, the main body of the St. Oran’s Chapel was built in the pre-Benedictine age, and its west door is a later insertion. However, this does not change the axis of the chapel, and also does not exclude the possibility of a west window or door in the original design. [50:  G. Markus. Conceiving a Nation: Scotland to 900 AD. (Edinburgh: University of Edinburgh Press, 2017). ]  [51:  Hugh Benson, Church Orientations and Patronal Festivals. The Antiquaries Journal, 36(3-24). (1956). 205-213. ]  [52:  Luigi Gambero, Mary and the Fathers of the Church: the Blessed Virgin Mary in Patristic Thought. (San Francisco 1999), p. 353.] 




5. Discussion

Christianity in the Middle Ages has a distinctive character in its theology and that ‘the identification of the church with the whole organised society’[footnoteRef:53]. Thomas O’Loughlin maintains that beliefs and practices of any Christian group also takes on local variations due to the impact of regional  cultures, despite attempts at uniformity[footnoteRef:54]. However, just as A. Leo Oppenheim claims that a systematic reconstruction of Mesopotamian religion cannot be achieved due to the lack of primary sources, O’Loughlin also makes similar remarks on Christianity on the Celtic Islands and avoids the generalised terms Celtic Christianity and Celtic Spirituality. Instead, he proposes Celtic Spiritualities, and introduces the concept of Celtic tradition, shaped by the Celtic culture, characterised by a ‘sense of the closeness of God as manifested in the beauty and rhythms of nature’.[footnoteRef:55] The monks see the universe as the divine creation of God, as stated in Genesis, and one of the essential rules of an Celtic monastic life is to live within the rhythms of God, which is to follow the changes of day, season, and movements of the sun and the moon.  [53:  R. W. Southern, Western Society and the Church in the Middle Ages. (Penguin Books, 1983). P. 16; Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 16.  ]  [54:  Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 15-16. ]  [55:  Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 16. ] 


The high latitude of Iona makes it inhabitants even more sensitive to the change of daylight. As O’Loughlin points out, the difference of daylight availability between the summer and the winter solstices on Iona can be as much as twelve hours.[footnoteRef:56] The surrounding ocean also makes astronomical events more prominent than when observed on land. When researching on the local traditions of Iona and Mull, J. P. MacLean discovered a local custom of funeral rite, where the proceeding of funeral parties to the grave is subjected to the course of the sun.[footnoteRef:57] This implies that the sun plays an important role in Iona’s culture. A literary review reveals an intriguing phenomena of St. Columba’s Shrine, which also support this notion. In late afternoon and evening, a shadow of the St. John’s Cross is casted to the west entrance of the Shrine (Figure 7). Sally Foster and Siân Jones believe this to be a desired feature of the eighth century to ‘enhance the performance of the crosses in daily life and liturgical rituals’.[footnoteRef:58] Therefore, although the Shrine of St. Columba does not align to any major solar events or Christian Festivals, its architecture still ‘speaks’ to the sun on the daily basis.   [56:  Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 141. ]  [57:  MaClean, L. : An Historical Account of Iona From the Earliest Period. 3rd edition, revised. (Glasgow: W.R.M Phun Publisher, 1840). ]  [58:  Sally Foster and Siân Jones, ‘My Life as A Replica’. History Scotland, May-June. (2020). P. 37-39. ] 


[image: A stone cross in front of a building

Description automatically generated]
Figure 7. The shadow of St. John’s Cross falls on the entrance of St. Columba’s Shrine. Credit: Dr. Sally Foster and Professor Siân Jones.  

Roger Scruton defines the term Kunstwollen, coined by Alois Riegel, as ‘the prevailing artistic intention which each work of art or architecture is supposed to display’.[footnoteRef:59] If all the historic buildings on Iona responses to the Sun in one way or another, it is perhaps the Kunstwollen of their builders. The community of Iona is what Raymond Firth would identify as a small-scale society, where the members of a society interact with each other in all social situations in daily life[footnoteRef:60]. When analysing the spatial politics of such place, Michael Scott suggests that all built structures should be treated as one complex, with both physical and the perceptual landscapes considered.[footnoteRef:61] Following this view, it is necessary to consider if the builders of Iona were aware of each building’s design, and if they thought of cooperation. From the research result in Section 4, it is clear that there is a connection between the Abbey church, St. Michael’s Chapel and St. Oran’s Chapel, concerning the figure of St. Michael. All buildings, apart from St. Columba’s Shrine, are designed with specific alignment, which together mark the significant dates on Christian calendar. In medieval period, monastery islands like Iona are ‘a reflection and anticipation’ of the eternal Church of the Promised Land of the Saints, i.e. the New Jerusalem. They ‘shares the same space with’ the mundane world, but ‘a spirit of love’ with the New Jerusalem, serving as ‘a sacrament between this world and the Christian Promised Land’.[footnoteRef:62] The concept of Iona as a designed holy space may have originated from Iona’s 9th abbot Adomnán’s ideology of developing Iona as a mirror of Jerusalem, and is recently proposed by Ewan Campbell & Adrian Maldonado.[footnoteRef:63] T. Ó Carragáin regards that Adomnán Iona plays a vital role in spreading the notion of a monastery as a metaphor of Jerusalem.[footnoteRef:64] Campbell and Maldonado suggests that the arrangement of early chapels, high crosses, and the paved road connecting them symbolises a pilgrim journey to Jerusalem, and towards salvation, and may have been modelled on the paved streets of Rome and of Jerusalem.[footnoteRef:65] A. MacDonald and David Jenkins suggest that the whole Iona island was considered sacred.[footnoteRef:66] Scruton argues that architecture is an object of imaginative experience, whose completion requires the active participation of the observer.[footnoteRef:67] Tilley too maintains that ‘landscapes are experienced in practice, in life activities.[footnoteRef:68] He proposes that the path of movement through a landscape symbolises a movement through life.[footnoteRef:69] Through the story – in this case the life of Jesus, of St. Columba, and of Mary, and the story-teller – the builders, Adomnán and the buildings, the spatial narrative created for the Iona as a whole links ‘locales, landscapes, actions, events and experiences together providing a synthesis of heterogeneous phenomena’.[footnoteRef:70]  From Tilley’s theory it is sensible to conclude that through repeated spatial practices of pilgrimages, the stories and the landscape become ‘mutually supportive’, in which the act of pilgrim enhances the sacredness of Iona, while the landscape enriches the experience of the visitors. Even though not enough evidence to support Campbell and Maldonado’s theory that Iona is modelled on complex on an idealised vision of Golgotha, Jeruselem, with the Abbey mirrors the basilica of Constatine, St. Columba’s shrine mirrors Christ’s tomb, and St John’s cross mirrors the real cross, it is sufficient to say that Iona’s historic buildings provide an enriched experience for rituals and worship.[footnoteRef:71]  [59:  Scruton, Roger, The Aesthetics of Architecture. (Princeton University Press, 2013). P. 53. ]  [60:  R. W. Firth, Elements of Social Organisation, (London: Routledge, 1951). P. 43-44. ]  [61:  Michael Scott, Delphi and Olympia: the Spatial Politics of Panhellenism in the Archaic and Classical Periods. (Cambridge University Press, 2014). P.15-20.]  [62:  Thomas O’Loughlin, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000). P. 92-95.  ]  [63:  Ewan Campbell & Adrián Maldonado: ‘A New Jerusalem ‘At the Ends of the Earth’: Interpreting Charles Thomas’s Excavations at Iona Abbey 1956-63’. The Antiquaries Journal. (2020). 1-53.  ]  [64:  T. Ó Carragáin, ‘From Family Cemeteries to Community Cemeteries in Viking Age Ireland’. In Death and Burial in Early Medieval Ireland. Edited by Christiaan Corlett and Michael Potterton. (Wordwell, 2010). P. 217-26. ]  [65:  Ewan Campbell & Adrián Maldonado: ‘A New Jerusalem ‘At the Ends of the Earth’: Interpreting Charles Thomas’s Excavations at Iona Abbey 1956-63’. The Antiquaries Journal. (2020). 1-53.  ]  [66:  A. MacDonald, ‘Aspects of the Monastic Landscape in Adomnán’s Life of Columba’. In Studies in Irish Hagiography: Saints and Scholars. Edited by J. Carey, M. Herbert & P. Ó Riain. (Dublin, Four Courts Press, 2001). P. 15-30; D. Jenkins, ‘Holy, Holier, Holiest’: the Sacred Topography of the Early Medieval Irish Church. (Turnhout: Brepols Publishers, 2010). ]  [67:  Roger Scruton, The Aesthetics of Architecture. (Princeton University Press, 2013). P. 79; 87.]  [68:  Christopher Tilley, A Phenomenology of Landscape: Places, Paths and Monuments. (Oxford: Berg Publishers, 1994). P. 23. ]  [69:  Christopher Tilley, A Phenomenology of Landscape: Places, Paths and Monuments. (Oxford: Berg Publishers, 1994). P. 31. ]  [70:  Christopher Tilley, A Phenomenology of Landscape: Places, Paths and Monuments. (Oxford: Berg Publishers, 1994). P. 31-32. ]  [71:  Ewan Campbell & Adrián Maldonado: ‘A New Jerusalem ‘At the Ends of the Earth’: Interpreting Charles Thomas’s Excavations at Iona Abbey 1956-63’. The Antiquaries Journal. (2020). 1-53. ] 



6. Conclusion

The research finds that all selected historic churches and chapels on Iona response to the activity of the sun in their different ways. The Abbey church, St. Michael’s Chapel, the Nunnery, St. Oran’s Chapel and the parish church St. Ronan are all designed to align with major solar events and sunset or sunrise on Christian Festivals. St. Columba’s Shrine interacts daily with the lowering sun. This phenomena may be shaped by the local culture of the island and the theology of Celtic Christianity, which put great emphasis on the sun. The findings of this paper support the hypothesis of Campbell & Maldonado that Iona was created as the image of New Jerusalem, a concept deeply rooted in the ideology of early monasteries. Iona’s religious buildings and high crosses serve as a complex, providing different worship-focuses, which create a unique participatory experience for the pilgrims. The result is also in align with the theory by MacDonald and Jenkins that the island is sacred in its landscape and memory. 


Reference

Abril, J. M., ‘Alignment Patterns of Romanesque Churches Dedicated to the Virgin of the Assumption in Soria, Spain “Sol Aequinoctialis” and Sunrise on 15th August’. Journal of Skyscape Archaeology, 8(2). (2023).  
Adomnán of Iona, Life of St. Colomba. Translated by Richard Sharpe. (Penguin Books, 1995).
Aveni, A. F., Skywatchers. (Austin: University of Texas Press, 2001).
J. Bannerman, ‘Comarba Coluim Chille and the Relics of Columba’, The Innes Review, 44. (1993). 14-47.
Barber, J. W., ‘Excavations on Iona, 1979’. Proceedings of Society of Antiquity of Scotland, III. (1981). 282-380. 
Bede, The Ecclesiastical History of the English People/ The Great Chronicle/ Bede’s Letter to Egbert. Edited by Judith McClure & Roger Collins. (Oxford & New York: Oxford University Press, 1999). 
Benson, Hugh, Church Orientations and Patronal Festivals. The Antiquaries Journal, 36(3-24). (1956). 205-213.
Brady, Bernadette, Darrelyn Gunzburg & Fabio Silva, ‘The Orientation of Cistercian Churches in Wales: A Cultural Astronomy Case Study’. Citeaux – Commentarii cistercienses, e. 67, fasc. 3-4. (2016). 275 – 302. 
Brady, Bernadette, ‘The Dual Alignments of the Solstitial Churches in North Wales’. Journal of Skyscape Archaeology, 3.1. (2017). 5 – 28. 
Brady, Bernadette, Darrelyn Gunzburg & Fabio Silva: The Sun’s Light at Michaelmas and the Cistercians of Britian and Ireland. Citeaux – Commentarii cistercienses, t. 72, fasc. 1-4. (2021). 47 – 65.
Byrom, Bernard, Old Iona and Staffa. (Stenlake Publishing Limited, 2007).
Campbell, E., Continental and Mediterranean Imports to Atlantic Britain and Ireland: AD 400 – 800. (York: CBA, 2007).
Campbell, Ewan & Adrián Maldonado: ‘A New Jerusalem ‘At the Ends of the Earth’: Interpreting Charles Thomas’s Excavations at Iona Abbey 1956-63’. The Antiquaries Journal. (2020). 1-53.  
Cave, C. J. P., The Orientation of Churches. The Antiquaries Journal, 30(1-2). (1950). 47-51. 
Caval, Sasa, Church Orientations in Slovenia. In Encyclopaedia of Archaeoastronomy and Ethnoastronomy. Edited by Clive Ruggles. (Springer, 2014). P. 1719-1726.
Chadwick, Henry: “The Early Church”, in The Pelican History of the Church. Edited by Owen Chadwick. (England: Penguin Book, 1975).
Dumville, D. N., The Churches of North Britain in the First Viking Age: Whithorn Lecture Series 5. (Whithorn, 1997).
Firth, R. W., Elements of Social Organisation, (London: Routledge, 1951).
Foster, S., ‘Physical Evidence for the Early Church in Scotland’. In Places of Worship in Britain and Ireland, 300-950. Edited by P. S. Barnwell. (Donington: Paul Watkins Publishing, 2015). P. 68-91.  
Foster, Sally and Siân Jones, ‘My Life as A Replica’. History Scotland, May-June. (2020). P. 37-39.
Gambero, Luigi, Mary and the Fathers of the Church: the Blessed Virgin Mary in Patristic Thought. (San Francisco 1999), p. 353.
Henderson, J., History of Llanddetty Church: with Some Notes on Houses of Historical Interest in the Parish. (Brecon and Radnor Express and County Times, 1965).
Henty, L., ‘The Archaeoastronomy of Tomnaverie Recumbent Stone Circle: A Comparison of Methodologies’. Papers from the Institute of Archaeology, 24(1): 15, (2014). 1-15.
Henty, L., ‘Skyscape Archaeology: An Emerging Interdiscipline for Archaeoastronomers and Archaeologists’. Journal of Physics Conference Series. February. (2016). 685(1): 012003.
Hoare, Peter and Caroline Sweet, The Orientation of Early Medieval Churches in England. Journal of Historical Geography, 26(2). (2000). 162-173.
Jenkins, D., ‘Holy, Holier, Holiest’: the Sacred Topography of the Early Medieval Irish Church. (Turnhout: Brepols Publishers, 2010). 
MacDonald, A., ‘Aspects of the Monastic Landscape in Adomnán’s Life of Columba’. In Studies in Irish Hagiography: Saints and Scholars. Edited by J. Carey, M. Herbert & P. Ó Riain. (Dublin, Four Courts Press, 2001). P. 15-30. 
MaClean, L. : An Historical Account of Iona From the Earliest Period. 3rd edition, revised. (Glasgow: W.R.M Phun Publisher, 1840). 
Markus, G., Conceiving a Nation: Scotland to 900 AD. (Edinburgh: University of Edinburgh Press, 2017).
McCluskey, S. C., ‘Orientation of Christian Churches’. In The Handbook of Archaeoastronomy and Ethnoastronomy. Edited by C. L. N. Ruggles. (New York: Springer, 2015), 3: pp. 1703-1710. 
Michael KoSowSKy, HeyWhatsThat <http://www.heywhatsthat.com>   [accessed on 08/04/2025]
MobiWIA, GPS Status < https://mobiwia.com/gpsstatus/> [accessed on 05/03/2025]
Muratore, María Florencia, Alejandro Gangui, Maitane Urrutia-Aparicio, Carmelo Cabrera, and Juan Antonio Belmonte, ‘On the Orientation of Historic Christian Churches of Fuerteventura’. Journal of Skyscape Archaeology, Vol. 9, No. 1. (2023). 5-31.
Nance, Alexander David, ‘A Calanais Myth and An Alignment of the East Stone-Row with Both the Rising of the Pleiades and Crossovers of Venus at Sunrise on the Summer Solstices. Scottish Geographical Journal, 137:1-4, (2021). 41-66.
NOAA, Magnetic Field Calculator < https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#declination >  [accessed 05/03/2025]
Olsen, Ted, Christianity and the Celt, first edition. (Oxford: Lion Publishing plc, 2003). 
Walsh, John R. and Thomas Bradley: A History of the Irish Church: 400 – 700 AD. (Dublin: The Columba Press, 2003). 
Ó Carragáin, T., ‘From Family Cemeteries to Community Cemeteries in Viking Age Ireland’. In Death and Burial in Early Medieval Ireland. Edited by Christiaan Corlett and Michael Potterton. (Wordwell, 2010). P. 217-26.
O’Loughlin, T. , ‘Living in the Ocean’. In Studies in the Cult of Saint Columba. Edited by C. Bourke. (Dublin: Four Courts Press, 1997). P. 11-23.
O’Loughlin, Thomas, Journeys on the Edges: the Celtic Tradition. (London: Darton, Longman and Todd Ltd, 2000).  
Olwyn Pritchard, ‘The Circumpolar Skyscape of a Pembrokeshire Dolmen’. In Skyscapes: The Role and Importance of the Sky in Archaeology. Edited by Fabio Silva and Nicholas Campion. (Oxford: Oxbow Books, 2015). P106-119.
RCAHMS. The Royal Commission on the Ancient and Historical Monuments of Scotland. Argyll: an inventory of the monuments volume 4: Iona. (Edinburgh: RCAHMS, 1982).
Reece, R., Excavations in Iona 1964 to 1974. (London: UCL Institute of Archaeology Publication, 1981). 
Reus, Victor, Comparing Programs that Calculate the Skyline Online: < http://www.archaeocosmology.org/eng/skylineprofilescomparing.htm>  [accessed on 22/04/2025]
Ritchie, A. and E. Ritchie, Iona: Past and Present. (Edinburgh: G. Stewart, 1934).
Rodriguez-Antón, Andrea, A. César González-García, and Juan Antonio Belmonte, ‘Estimating the Reliability of Digital Data Acquisition in Cultural Astronomy: the Case of Roman North Africa’. Journal of Skyscape Archaeology, 3:2 (2018). 191-206. 
Ruggles, Clive L. N., Astronomy in Prehistoric Britain and Ireland. (New Haven: Yale University Press, 1999).
Ruggles, Clive L. N., ‘Basic Concepts of Positional Astronomy’. In Handbook of Archaeoastronomy and Ethnoastronomy. Edited by C.L.N. Ruggles. (New York: Springer Science + Business Media, 2015). P. 459-472. 
Schaefer, B.E. & W. Liller. ‘Refraction Near the Horizon‘. Publications of the Astronomical Society of the Pacific, 102. (1990). 796-805.  
Shore, T. W., ‘Orientation of churches in Hampshire’, Walford's Antiquarian, 10. (1886). 105-108.
Scott, Michael, Delphi and Olympia: the Spatial Politics of Panhellenism in the Archaic and Classical Periods. (Cambridge University Press, 2014). 
Scottish Government, Scottish Islands Typology Overview 2024 < https://www.gov.scot/publications/scottish-islands-typology-overview-2024/pages/7/>  [accessed 20 April 2025]
Scruton, Roger, The Aesthetics of Architecture. (Princeton University Press, 2013). 
Shaw, Claire, Archaeology Notes, NMRS, 2006: < https://canmore.org.uk/event/673143 >  [accessed 16/03/2025]
Silva, Fabio, ‘A Tomb with a View: New Methods for Bridging the Gap Between Land and Sky’, Megalithic Archaeology Advances in Archaeological Practice: A Journal of the Society for American Archaeology, February (2014). 24-37.
Silva, Fabio, ‘A Probabilistic Framework and Significance Test for the Analysis of Structural Orientations in Skyscape Archaeology’.  Journal of Archaeological Science, Volume 118, (2020). 108135.  
Simpson, W. Douglas, The Historical Saint Columba. (Aberdeen: Milne & Hutchison, 1927).
Skene, W. F., Celtic Scotland: A History of Ancient Alban. (Kelly: University of Toronto, 1886). 
Southern, R. W., Western Society and the Church in the Middle Ages. (Penguin Books, 1983).
Southern Hebrides of Scotland, Isle of Iona – Saint Columba Island < https://www.southernhebrides.com/isle-of-iona/>  [accessed 12 April 2025]
Stancliffe, David, The Lion Companion to Church Architecture. (Oxford: Lion Hudson, 2008).
Stephenson, David, Mull and Iona: A Landscape Fashioned by Geology. (Perth: Scottish Natural Heritage, 2011). 
Stevens, P., ‘Early Medieval Jet-Like Jewellery in Ireland: Production, Distribution and Consumption’, Medieval Archaeol, 61. (2017). 239-76.
Thom, A., Megalithic Sites in Britain. (London: Oxford University Press, 1967).
Thomas, C., ‘Iona’. Discovery and Excavation Scotland, 10. (1957). 
Thomas, C., ‘The Excavations on Iona, 1956 to 1958’. Rothmill Quartley, 29. (1959). 172-178. 
Tilley, Christopher, A Phenomenology of Landscape: Places, Paths and Monuments. (Oxford: Berg Publishers, 1994). 
Waddell, J. J., ‘The Chapel or Oratory of St. Columba at Iona’. Transactions of the Glasgow Archaeological Society, New, vol. 10. (1941). 55-59.
Walsh, John R. and Thomas Bradley, A History of the Irish Church 400-700 AD. 2nd edition. (Columba Press, 2003).





1

image2.png




image2.tiff




image3.png
il o Sl 5

SucLauls”

- Eilean Mor

G?Eileml Carrach
a' Gharadh Ghil

fers' Cave
 JSgeir Ruadh-

Uamh nan Calman
Pigeons' Cave

7 Baile Mor

Port Ronain

War Memorial
Martyrs Bay





image4.tiff
Reilig
Odhrain

N
50 100 m A





image5.tiff




image6.emf
VIRTUAL SURVEY FIELDWORK
NGR CHURCH True . Declination [ Declination | True Altitude Declination | Declination
Altitude E/W
Azimuth E East West AzimuthE |E/W East West
NM2868324515 lona Abbey 100.50 0.77/2.53 -5.15 7.64 100.00 0.5/5 -5.11 9.70
NM2868324513 St. Columba's Shrine null null null null 110.00 null/7 null 17.91
NM2869924525 St. Michael's Chapel 88.50 0.63/3.44 1.36 2.31 89.25 0.75/null 1.04 null
NM2858924451 St. Oran's Chapel 107.05 1.1/2.2 -8.43 11.22 109.00 null/4.5 null 14.19
NM2848724095 lona Nunnery 112.00 0.76/10.7 -11.34 21.28 112.00 0.5/14 -11.56 23.76
NM2849824128 St. Ronan's Church 121.28 0.48/7.36 -16.31 23.20 120.00 0.5/null -15.66 null










True 

Azimuth E

Altitude E/W

Declination 

East

Declination 

West

True 

Azimuth E

Altitude 

E/W

Declination 

East

Declination 

West

NM2868324515Iona Abbey 100.50 0.77/2.53 -5.15 7.64 100.00 0.5/5 -5.11 9.70

NM2868324513St. Columba's Shrine null null null null 110.00 null/7 null 17.91

NM2869924525St. Michael's Chapel 88.50 0.63/3.44 1.36 2.31 89.25 0.75/null 1.04 null

NM2858924451St. Oran's Chapel 107.05 1.1/2.2 -8.43 11.22 109.00 null/4.5 null 14.19

NM2848724095Iona Nunnery 112.00 0.76/10.7 -11.34 21.28 112.00 0.5/14 -11.56 23.76

NM2849824128St. Ronan's Church 121.28 0.48/7.36 -16.31 23.20 120.00 0.5/null -15.66 null

NGR CHURCH

FIELDWORK VIRTUAL SURVEY


image7.tiff
Declination

lona Abbey

Eastern Orientations of the lona Church

St. Michael's Chapel  St. Oran's Chapel lona Nunnery

x X
3

St. Ronan's Church




image8.emf
lona Abbey 27 February 05 March 26 September 03 October
St. Michael's Chapel 12 March =~ 21 March 10 September 19 September
St. Oran's Chapel 20 February 27 February 8 October 16 October
lona Nunnery 07 February 17 February 13 October 22 October
St. Ronan's Church 22 January 03 February 27 October = 8 November










From To From To

Iona Abbey 27 February 05 March 26 September 03 October

St. Michael's Chapel 12 March 21 March 10 September19 September

St. Oran's Chapel 20 February27 February 8 October 16 October

Iona Nunnery 07 February17 February 13 October 22 October

St. Ronan's Church 22 January 03 February 27 October 8 November

CORRESPONDING DATES OF EASTERN ORIENTATIONS

CHURCH


image9.tiff
Declination

25

20

15

10

Western Declinations of the lona Churches

St. Columba St. Oran's Chapel St. Ronan's...
lona Abbey St. Michael's... lona Nunnery





image10.emf
lona Abbey (virtual) 01 April 05 April 24 August 31 August
lona Abbey (field) 05 April 11 April 17 August 26 August

St. Columba's Shrine (field) 5 May 15 May 25 July 5 August

St. Michael's Chapel (virtual) 15 March 23 March 08 September 14 September
St. Oran's Chapel (field) 29 April 20 April 7 August 16 August

St. Oran's Chapel (virtual) 10 April 17 April 15 August 22 August









From To From To

Iona Abbey (virtual) 01 April 05 April 24 August 31 August

Iona Abbey (field) 05 April 11 April 17 August 26 August

St. Columba's Shrine (field) 5 May 15 May 25 July 5 August

St. Michael's Chapel (virtual) 15 March 23 March 08 September14 September

St. Oran's Chapel (field) 29 April 20 April 7 August 16 August

St. Oran's Chapel (virtual) 10 April 17 April 15 August 22 August

CHURCH

CORRESPONDING DATES OF WESTERN ORIENTATIONS


image11.tiff




image12.tiff
S i\\\s\l\
e

e





image13.tiff




image14.tiff




image15.tiff




image1.png
PRIFYSGOL CYMRU ————————
Y Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David





