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The Solar Alignment of St. Michael’s Well, Longstanton, Cambridgeshire
Heather McVey
Introduction
This study investigates whether the cross-shaped aperture in the brick canopy of St. Michael’s Well, Longstanton, Cambridgeshire, was designed to align with a sunbeam on a theologically or astronomically significant date. Inspired by 19th-century folklore describing sunlit Victorian baptisms, this research uses Skyscape Archaeology, combining field measurements with historical and ethnographic evidence, to explore the architect’s intent and cultural context. The paper analyses St. Michael’s Well’s structure, ahead of an examination and evaluation of related folklore. Broader cultural contexts, including the Church’s attitudes toward holy wells and influences of the Gothic Revival and Arts and Crafts movements, are considered. Fieldwork results are discussed alongside previous studies on solar orientation, such as those by Bernadette Brady, Darrelyn Gunzburg, and Fabio Silva on Cistercian abbeys in Wales. Findings are contextualized within solar syncretism and the fourth-century incorporation of astronomical events into the Christian calendar, concluding with a synthesis of evidence that highlights the interplay of sky, landscape, and observer at St. Michael’s Well.
Defining Terms
Culture: Drawing on John Frow’s definition of culture as 'the whole range of practices and representations through which a social group’s reality (or realities) is constructed and maintained', this essay adopts the anthropological sense of culture—noting Frow’s emphasis on culture as an active force in social practice and meaning-making.[footnoteRef:1]  [1:  John Frow, Cultural Studies and Cultural Value (Oxford, Clarendon Press, 1995) p. 3. ] 

St. Michael’s Well: A Structural Analysis
St. Michael’s Well is situated within the churchyard of the thirteenth-century St. Michael’s Church (Fig. 1), Longstanton, Cambridgeshire.[footnoteRef:2] Nestled in the north-western corner of the churchyard, access is via a sweeping descent of five stone steps, lined by cobbled retaining walls (Fig. 2). An arched canopy, considered by Historic England to be of the nineteenth century, is comprised mainly of gault brick and pebble stone, and houses an older medieval stone basin.[footnoteRef:3] A cross-shaped aperture in the back wall, created by the arrangement of bricks, is positioned at head height with daylight visible through the opening (Fig. 3). The iron grate covering the well mouth and matching railings complete its structure (Fig. 2). From behind, the cross-shaped window sits 13cm above the ground (Fig. 4).  [2:  A. P. M. Wright and C. P. Lewis, The Victoria History of the County of Cambridge and the Isle of Ely Volume 9 (Oxford: Oxford University Press, 1989), p. 236.]  [3:  Historic England, Well and Wellhead at St. Michael’s Churchyard, <https://historicengland.org.uk/listing/the-list/list-entry/1164289?section=official-list-entry > [accessed November 17 2023].] 
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Figure 1: (Left): Digitally brightened photograph of St. Michael’s Church with the canopy of St. Michael’s Well visible. 21 June 2024, 05:17. Photo: Heather McVey.                                                                                                                                                                 Figure 2. (Right): St. Michael’s Well viewed from the top of its steps. 21 June 2024, 04:18. Photo: Heather McVey.                                                                                                          Figure 3 (Centre): Cross-shaped aperture in the well’s back wall. 21 June 2024. Photo: Heather McVey.                                                                                                                          
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Figure 4. (Right): View of the cross-shaped aperture from behind. 24 April 2024, 14:00. Photo: Heather McVey
Britain’s Holy Well’s 

According to Veronica Strang, there are over 8,000 known holy wells in Britain, with many lost to urbanisation, agriculture, and declining water tables.[footnoteRef:4] James Rattue’s identified 370 of Britain’s existing holy wells near churches or chapels,[footnoteRef:5] while Alexandra Walsh noted the vulnerability of churchyard holy wells ‘to being covered over during the Reformation’ as part of its drive to stamp out idolatry. [footnoteRef:6]  [4:  Veronica Strang, The Meaning of Water, (New York: Bloomsbury Press, 2004), p. 86.]  [5:  James Rattue, The Living Stream: Holy Wells in Historical Context, (Woodbridge: The Boydell Press, 1995), p. 66.]  [6:  Alexandra Walsh, Reforming the Waters: Holy Wells and Healing Springs in Protestant England, Studies in Church History Subsidia (1999) pp. 227-255, <DOI: 10.1017/S0143045900002520>] 

Celeste Ray defines holy wells as ‘any natural source of fresh water that serves as a focus for ritual practice and engagement with the supernatural’, noting their dual use for both church sponsored and officiated liturgies, such as prayers or baptism, and folk-liturgies including devotions and divination.[footnoteRef:7] Finbar McCormick elaborated on well-side patterns, as well-side gatherings held on the  patron saint’s feast day, and on other important dates, such as Midsummer’s Eve and Midsummer’s Day, on June 23rd and June 24th respectively.[footnoteRef:8] Robert Charles Hope documented several Midsummer’s Eve celebrations at English wells, including St. Bede’s Well, Monkton, which hosted bonfires, music, and dancing.[footnoteRef:9] Such practices continue today, with the nearby annual well-dressing festival at the holy well in Holywell, St.Ives, just five miles from St. Michael’s Well, and held on the feast of St. John the Baptist on 24 June, also Midsummer’s Day.[footnoteRef:10] Indeed, Sir James Frazer noted that water had always played ‘a conspicuous part’ in the rites and revelry of Midsummer’s Day, and suggested why the church, ‘in throwing its cloak over the old heathen festival, chose to dedicate it to St. John the Baptist.’[footnoteRef:11]  [7:  Celeste Ray, Sacred Waters: A Cross-Cultural Compendium of Hallowed Springs and Holy Wells (Oxon: Routledge, 2020) p. 1.]  [8:  Finbar McCormick, Struell: Bathing at Midsummer and the Origins of Holy Wells, in Religion, Cults, & Medieval Rural Environment: Ruraliia XI, (Belfast: Sidestone Press, 2017), pp. 69-77.]  [9:  Robert Charles Hope, The Legendary Lore of England’s Holy Wells (London, Alpha Editions, 2020). P. 109.]  [10:  Meridian Benefice, Well Dressing at Holywell, <www.meridianhttps://www.meridianbenefice.org.uk/well-dressing.html> [accessed 23 June 2024].]  [11:  James Frazer, The Golden Bough: A Study in Magic and Religion, (Ware: Wordsworth Editions Ltd, 1993) p.154. ] 

The Unique Cross-Window 
The cross-shaped aperture at St. Michael’s Well (Fig. 3), uses the Latin cross, a potent symbol of Christ’s crucifixion.[footnoteRef:12] Private communication revealed that neither holy well enthusiast Andy Norfolk, in his mapping of 6,000 of the UK’s holy and non-holy wells, nor Ray, in her extensive scholarly research of Ireland’s holy wells, had encountered an aperture like that of St. Michael’s Well or any folklore describing liturgical use of a sunbeam.[footnoteRef:13],[footnoteRef:14] This suggests the aperture was a local innovation rather than part of a broader ecclesiastical tradition, warranting a methodological approach that considers its distinctiveness and cultural context. [12:  Herbert Norris, Church Vestments: Their Origin and Development (New York: Dover Publications, 2002), p. 128.]  [13:  Andy Norfolk, Private Communication, 18th May 2024.]  [14:  Celeste Ray, Private Communication, 7th April 2024.] 

Skyscape Archaeology: Theoretical Frameworks and Methodologies	
Fabio Silva defined archaeoastronomy as ‘the study of how people have understood, conceptualized, and used celestial phenomena and the role the sky played in their cultures, through the analysis of material remains’.[footnoteRef:15] In the last decade however, skyscape archaeology has emerged as a distinct discipline, evolving from archaeoastronomy to address limitations of data-driven, statistical methodologies. Liz Henty critiqued reliance on statistical approaches, advocating for individual case studies that consider unique local features, topography, and cultural artefacts, noting that without ethnographical research to understand the local culture a site is reduced to 'histograms, tables, and graphs', rendering the researcher only able to ‘theorise about the relationship between the microcosm... and the macrocosm of the heavens'.[footnoteRef:16] David Alexander Nance’s succinct definition of skyscape archaeology as ‘determining the intended targets of horizon orientation, combined with ethnohistorical sources, to elaborate original intention and function’ emphasises the sky as primary source evidence in understanding the relationship between human-made structures and celestial phenomena—while reinforcing the importance of integrating ethnographic and historical insights.[footnoteRef:17] Together, Silva, Henty and Nance’s outline of skyscape archaeology provides a suitable theoretical and methodological framework that this study applies to the examination of St. Michael’s Well. Building on the frameworks established above, this paper now examines the late-twentieth-century restoration of St. Michael’s Well, a project central to its folklore and present-day narrative.  [15:  Fabio Silva, The Role and Importance of Sky in Archaeology: An introduction in Skyscapes, (Oxbow Books, 2015) p. 2. ]  [16:  Liz Henty, Skyscape Archaeology: An Emerging Interdiscipline for Archaeoastronomers and Archaeologists, in Modern Archaeoastronomy: From Material Culture to Cosmology, Journal of Physics, Conference Series 685 (2016) pp. 7-8. ]  [17:  David Alexander Nance, An investigation of an Aberdeenshire ritual landscape: a site of human sacrifice associated with Venus, Scottish Geographic Journal (2021) Vol. 137, pp. 173-209.] 

The Restoration & Emergent Folklore of St. Michael’s Well
In 1986, Alfred Brown and Phylis Brown repaired the canopy of St. Michael’s well, publishing their work in Source, a magazine for holy well enthusiasts.[footnoteRef:18] Phylis Brown speculated that the canopy was built during the 1884 reconstruction of St. Michael’s Church’s chancel wall.[footnoteRef:19] Following completion, the Browns hosted a well-dressing festival between 19-21 September, 1986 (Fig. 5). Mrs. Brown reported that during the well-dressing festival, an elderly woman informed Mr. Brown that her mother had been baptised in St. Michael’s Well some 100 years earlier, around 1886.[footnoteRef:20]  [18:  Phyllis Brown, New Well Dressing Festival, Source, ed. By Mark Valentine, (1986). Vol. 5. < Source, https://insearchofholywellsandhealingsprings.wordpress.com/source-first-series-contents/> [accessed 10 February 2024].]  [19:  Phylis Brown, Holy Well, St. Michael’s Churchyard Source, ed. by Mark Valentine, Source, (1987) vol. 7. <https://insearchofholywellsandhealingsprings.wordpress.com/source-first-series-contents/holy-well-st-michaels-churchyard-longstanton-cambridgeshire/> [accessed October 10 2023].]  [20:  Phyllis Brown, Holy Well, St. Michael’s Churchyard. Vol. 7.] 
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Figure 5. Photograph of floral decorations at St. Michael’s Well during the well-dressing festival, September 1986. Photo: Phyllis Brown, Longstanton & District Heritage Society Archives, Hilary Stroude [accessed 3 October 2023].
The Story of St. Michael’s Well and it’s 19th Century Sun-Blessed Baptisms

Mrs. Brown’s anecdote was later shared online, popularizing the idea of baptisms at the St. Michael’s Well. A plaque was mounted to the railings, stating former use in baptisms and officially naming it St. Michael’s Well and claiming its use for baptisms. (Fig. 6). Mark Valentine noted local disputes over the well’s name and dedication.[footnoteRef:21] Rattue cited the baptism anecdote in his tally of eighty-three of Britain’s wells ‘recorded as having been used for baptisms’.[footnoteRef:22] Other sources including www.britainexpress.com extend the tradition back to the medieval past and forward in continuation to the 1880s, falling ‘out of use in the late Victorian era’, and add that ‘baptisms would begin when sunlight passed through the opening’ suggestive of a liturgical connection between natural sunlight, baptism and timing.[footnoteRef:23] [21:  Mark Valentine, Holy Well, St. Michael’s Churchyard, Source, Vol. 7. (1987) p. 6.]  [22:  James Rattue, The Living Stream, pp. 1-7.]  [23:  British Express, Historic Connections <https://www.britainexpress.com/attractions.htm?attraction=4112> [accessed February 2024].] 

Private communication with R. B. Parish confirmed that the tale of sunbeams and baptisms could be traced back to Mrs. Brown, who, in 1995, claimed it was shared by a village resident. However, Parish suspected Mrs. Brown had fabricated it. Regardless, Parish published the story online, adding to its folklore, echoing Rattue’s definition of folklore as ‘an attempt to explain things the true significance of which the local population has forgotten’.[footnoteRef:24] [24:  Rattue, The Living Stream, p. 35.] 
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Figure 6. St. Michael’s name plaque mounted following the 1986 well-dressing festival and anecdotal claim of a baptism c.1886. June 21 2024, 05:15. Photo: Heather McVey.
With folklore, anecdotes and speculation around St. Michaels’ prior use and timeline established, historical research is now presented that challenges some of these ideas. 
St. Michael’s Well Uncovered
	A 1900 enquiry in The East Anglian discussed the proximity of wells to churches following the discovery of two holy wells in Norwich. [footnoteRef:25] Charles Harold Evelyn-White, then Rector of Rampton Church, responded, noting that holy wells near churches were once valued for baptismal water. Evelyn-White referenced the rediscovery of another churchyard well, stating ‘An ancient well within the churchyard of St. Michael, Long Stanton near Cambridge has recently been uncovered.’[footnoteRef:26] Unfortunately, Evelyn-White’s phrasing prevents precise dating of the discovery of St. Michael’s Well. However, the 1888 Ordnance Survey map for Long Stanton does not mark St. Michael’s Well, suggesting it was uncovered between 1886 and 1900 (Fig. 7). By comparison, a nearby holy well at Holywell, St. Ives, was clearly mapped (Fig. 8). This omission suggests St. Michael's Well was still covered in 1886. [25:  Charles Harold Evelyn-White, The East Anglian; Or, Notes and Queries on Subjects Connected with the counties of Suffolk, Cambridge, Essex and Norfolk 1899 – 1900: Vol. 8 (Norwich, Goose and Son, 1900), p. 1.]  [26:  Evelyn-White, The East Anglian, p. 173.] 
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Figure 7. Left: Longstanton St. Michael’s Ordnance Survey map showing no holy well in the north-west corner of the area marked ‘Grave Yard’ [Map] (1888), National Library of Scotland < https://maps.nls.uk/view/114486262> [accessed June 13 2024].                                                                                                                           					        Figure 8. Right: Holywell Ordnance Survey map marking the Holy Well with text just beneath the area marked Grave Yard [Map] (1888)), National Library of Scotland < https://maps.nls.uk/view/114490151> [accessed July 12 2024].
This absence challenges claims of continuity and aligns with Ray’s observation that continuity should not be assumed, and holy wells can return to use ‘after long gaps and presumed breaks in cultural knowledge about a site’[footnoteRef:27] Ray’s assertion regarding the Church’s fluctuating attitudes toward holy wells—shifting between reverence, syncretism, tolerance, and outright condemnation[footnoteRef:28], together with Walsham’s note that many churchyard wells were suppressed during the Reformation, may offer avenues of exploration for understanding the suppression of St. Michael’s Well. [footnoteRef:29]  [27:  Ray, Sacred Waters, p. 5.]  [28:  Ray, Sacred Waters, p. 6.]  [29:  Alexandra Walsham, Reforming the Waters: Holy Wells and Healing Springs in Protestand England, Studies in Church History Subsidia , Life and Thought in the Northern Church, Vol. 12, (1999), pp. 227-255.] 

This essay now turns its focus to the cultural influences, both broader and locally, that oversaw the discovery, and subsequent renovation of St. Michael’s Well. 
The Cambridge Camden Society, the Oxford Movement, and the Gothic Revival

The 1830s witnessed the rise of two distinct movements with aligned objectives, that together, spearheaded the Gothic Revival. Jaqueline Banerjee described how The Oxford Movement, knows as the Tractarians, and the Cambridge Camden Society, later known as the Ecclesiological Society, founded by Cambridge undergraduates, John Neale and Benjamin Webb, sought to reclaim pre-Reformation Catholic thought and aesthetics.[footnoteRef:30] According to R.W.E. Farrah, in the Oxford Movement’s publication The Tracts for the Times, ‘Considerable stress was laid upon the orientation of churches.’[footnoteRef:31] Banerjee noted that both movements were influenced by architect A.W.N. Pugin (1812-1852), who believed every aspect of pre-Reformation ecclesiastical architectural design, had theological significance, ‘destined for the performance of some solemn rite of the Christian Church.[footnoteRef:32] Stephen McCluskey highlighted how the nineteenth-century ecclesiologists adopted the concept of the orientation of medieval churches to sunrise on the day of the dedicated saint, an idea made popular by Wordsworth—but traced to as early as the seventeenth-century— as ‘part of their renewal of formal liturgy in the Church of England’.[footnoteRef:33] Banerjee underscored the influence the movements had, noting they ‘reached every parish in the county’.[footnoteRef:34] Although the Gothic Revival is considered to have waned by the end of the 1870s, its theological and architectural influences persisted among clergy, [footnoteRef:35] evident in the widespread late nineteenth and early-twentieth-century renovations and restorations aimed at recapturing the lost symbolism and mystery of the earlier Church—including the 1884 reconstruction of St. Michael’s chancel wall to realign with its pre-Reformation lines.[footnoteRef:36] The emerging Arts and Crafts movement, rose to prominence between 1860 and 1920 as a critique of the social impact of industrial mass production on art, advocating for simplicity, handmade craftsmanship, and local materials.[footnoteRef:37] With many of the same key architectural figures from the Gothic Revivial transitioning into the movement, such as John Ruskin (1819-1900) and William Morris (1834-1896), the shift retained a reverence for Gothic architecture’s natural symbolism, including its spiritual embrace of sunlight, mystery and integrity, yet sought to tone down the more ostentatious of the Gothic Revival style. The V&A Museum describes how the Arts and Crafts movement encouraged innovation among enthusiasts and ameteurs, to execute their own creative designs that connected an inner spirituality to the outer world and nature, and to embody the principles alluded to by Ruskin, who stated ‘Fine art is that in which the hand, the head, and the heart of man go together.’[footnoteRef:38] During renovations at St. Michael’s Well, the Browns discovered 400-year-old tiles in the canopy’s roof and millstone from a former local mill used for the steps. The simplicity of St. Michael’s Well’s canopy, in both its simple but attractive form and upcycled locally sourced material composition, showcases the Arts and Crafts principles. Connecting these broader cultural influences more directly with the clergy of Longstanton, overseers and guardians of their churches and their grounds, this essay now explores an article, written in 1910 by a former Rector of St. Michael’s Church.  [30:  Jaqueline Banerjee, The Cambridge Camden Society and the Ecclesiological Society, <https://victorianweb.org/religion/eccles.html> [accessed 28 June 2024].]  [31:  R.W.E. Farrah, Further Thoughts on the Orientation of St. Helena’s Church, Annual Report of the Lundy Field Society, Vol. 43, (1992). pp. 43-54.]  [32:  The Victorian Web, Jaqueline Banerjee, The Cambridge Camden Society and the Ecclesiological Society, Jaqueline Banerjee < https://victorianweb.org/religion/eccles.html> [accessed 10 July 2024].]  [33:  Stephen McCluskey, Wordsworth’s “Rydal Chapel” and the Orientation of Churches, Culture and Cosmos 8, nos. 1 and 2, (2004) p. 17.]  [34:  The Victorian Web, Jaqueline Banerjee, The Cambridge Camden Society and the Ecclesiological Society, Jaqueline Banerjee, < https://victorianweb.org/religion/eccles.html> [accessed 10 July 2024].]  [35:  Royal Institute for British Architecture, Gothic Revival, < https://www.architecture.com/explore-architecture/Gothic-Revival > [accessed 2 July 2024].]  [36:  Genuki, Longstanton St. Michael, <https://www.genuki.org.uk/big/eng/CAM/LongstantonStMichael> [accessed 19 May 2024].]  [37:  Wendy Kaplan, The Arts & Crafts Movement in Europe & America: Design for the Modern World 1880-1920, Do It Yourself: Democracy and Design, Journal of Design History, (2006), Vol. 19, pp. 95-97. ]  [38:  V&A Museum, Arts and Crafts: An Introduction, < https://www.vam.ac.uk/articles/arts-and-crafts-an-introduction> [accessed 1 July 2024].] 


An Enlightening Essay
Reverand Horace Bernard Woolley M.A. (1865-1929) was Rector of All Saints’ Church, Longstanton, from 1905, later Rector of St. Michael’s Church, Longstanton from 1923, holding services the neighbouring churches every Sunday.[footnoteRef:39] Rectors to St. Michael’s Church had been appointed by Magdalen College since 1583, and by Trinity College before that. Educated and nurtured culturally by the interwoven religious and architectural movements of his time and place, Woolley’s displayed sophisticated architectural knowledge in an essay on All Saints’ Church written in 1910, illustrating his reverence for Gothic architecture and passion for the pre-Reformation medieval period, which he referred to as ‘that glorious age’. Exemplifying the principles of the Arts and Crafts movement, Woolley wrote ‘Enrichment and elaboration are, within certain limits, matters of wealth and financial resource; the real art of architecture shows itself in form and proportion’, reflecting the movements value placed on integrity and spiritual resonance over ostentatious design.[footnoteRef:40] Describing a 'curious two-light window high up in the wall of the south aisle,' Woolley mused ‘What purpose this window served is a matter for conjecture—it may have been to throw light upon an altar or shrine at the end of the south aisle.’[footnoteRef:41] Woolley’s contemplation illustrates locally active engagement with the concept of intentional projection of sunlight into ecclesiastical architecture, during the period of St. Michael’s canopy’s construction. Furthermore, it highlights Pugin’s assertion that each facet of a Gothic church’s architecture plays a spiritually meaningful and purposeful role. Kevin Duffy noted that the role of physical light in churches offers 'symbolic access to divine light', later referencing the orientation of Church of Our Lady in Walsingham Norfolk, orientated to receive a sunrise sunbeam on the feast of St Catherine of Alexandria,[footnoteRef:42] Fieldwork results helping to further elucidate the purpose of St. Michael’s aperture now follows, beginning with a discussion of the sun’s declination and the solar path, supporting subsequent astronomical interpretation. [39:  C. P. Lewis, Victoria County Histories, p. 322.]  [40:  Horace Bernard Woolley, All Saints’ Church, Long Stanton, The Transactions of the Cambridgeshire and Huntingdonshire Archaeological Society, Volume 3 (1910) pp. 173-180, <DOI: 10.5284/1065057>.]  [41:  Woolley, All Saints’ Church, p. 174.]  [42:  Kevin Duffy, Christian Solar Symbolism and Jesus the Sun of Justice, (London: Bloomsbury, 2023) p. 47. ] 

Astronomical Considerations and Fieldwork
The Solar Path and Declination
The declination of the sun refers to its position relative to the horizon at sunrise. At the equator, the sun has a declination of 0° during the spring and autumn equinoxes, which occur in March and September, respectively, in the northern hemisphere. Following the spring equinox, the sun’s rising position shifts slightly north of the equator each day until it reaches its northernmost point at a declination of 23.5°. This marks the summer solstice in the northern hemisphere and the winter solstice in the southern hemisphere. After appearing to pause at this northernmost position for about three days, the sun’s rising point gradually begins to shift southward. By the autumn equinox in September, the sun again aligns with the equator at a declination of 0°. It continues moving southward until reaching its southernmost point at 23.5° south of the equator. This marks the winter solstice in the northern hemisphere and the summer solstice in the southern hemisphere. Again, the sun appears to pause at this position for about three days before beginning its gradual return northward, eventually aligning with the equator again at the spring equinox. 

Field Results: Topography vs Theoretical Flat Horizons
An absence of prior research on the solar alignment of holy wells necessitated broadening  this study’s focus to include the solar alignment of Britain’s churches. This increasingly established field supports the ecclesiastical context of St. Michael’s Well, while informing this study’s fieldwork methodologies. Bernadette Brady, Darrelyn Gunzburg and Fabio Silva’s 2016 study of the solar alignment of twenty-three Welsh Cistercian abbeys (2016), emphasised the importance of taking account of local landscape and horizon altitude to accurately determine declination and calculate the dates of solar interactions with specific abbeys.[footnoteRef:43]  [43:  Bernadette Brady, Darrelyn Gunzburg, Fabio Silva. The Orientation of Cistercian Churches in Wales: A Cultural Astronomy Case Study, Cîteaux – Commentarii Cistercians, (2016) Vol 67. No. 3-4, pp. 275-302. ] 

Some previous studies, including those by Peter Hoare and Caroline Sweet (2000),[footnoteRef:44] and Jason Ali and Peter Cunich (2001),[footnoteRef:45] relied on the soncept of a ‘symbolic sunrise’—a theoretical flat horizon considering only azimuth—which Brady et al. criticized for leading to significant deviations.[footnoteRef:46] By contrast, Brady et al.’s methodology confirmed the alignment of Cistercian abbets with significant theological and liturgical dates.[footnoteRef:47] Similarly, Hugh Benson’s 1956 study of 237 Oxfordshire churches noted that neglecting local horizon altitude could result in deviations of up to 20°, with even a gentle slope requiring the cun to travel an additional 1°-2° before appearing above the horizon.[footnoteRef:48] Both Benson and Brady et al. emphasised the physical aspect of solar alignment—the tangible interaction between the sun, structure, and the observer. This perspective resonates with Woolley’s observation at All Saints’ and reflects both Gothic and Arts and Crafts integration of spiritual and natural connection in architectural design. If the cross-window of St. Michael’s Well was deliberately aligned with a significant sunrise, it seems improbably that its designer—intentionally aligning a window, a feature specifically designed to receive light—would have overlooked the influence of the local built horizon, which could obstruct the spiritual and symbolic connection of sun, structure and object, a union known to have been contemplated by a former St. Michael’s Rector. For these reasons, this study adopts the approaches of Benson and Brady et al, incorporating altitude measurements of the horizon into its calculations. [44:  Peter Hoare, Caroline Sweet, The Orientation of Early Medieval Churches, The Journal of Historical Geography, Vol. 26, (2000) PP. 162-173. <DOI: 10.1006/JHGE.2000.0210>.]  [45:  Jason Ali, Peter Cunich, The Orientation of Churches: Some New Evidence, The Antiquaries Journal, (2001), <DOI: 10.1017/S00035815000072188>.]  [46:  Brady et al. The Orientation of Cistercian Abbeys, p. 278.]  [47:  Brady et al. The Orientation of Cistercian Abbeys, p. 300.]  [48:  Hugh Benson, Church Orientation and Patronal Festivals, The Antiquaries Journal, Vol. 36, 3-4, (1956) p. 206.
] 


The Topography of St. Michael’s Well
A row of cottages at the back of St. Michael’s churchyard obstructs a direct line of sight from the aperture with its gable wall. Evidence showing St. Michael’s Well’s burial, including the 1886 Ordnance Survey map (Fig. 7) and the absence of a well, indicates that the cottages predated the canopy’s construction. Therefore, if the aperture was intentionally aligned to a specific point on the horizon, the architect had to account for the cottages' altitude in their measurements. A photograph of the churchyard, dated c.1920s, shows the cottages’ low-pitched roof, with the arched canopy of St. Michael’s Well visible in the foreground—confirming its existence by the end of the 1920s (Fig. 9).
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Figure 9. Photograph of St. Michael’s Church and churchyard, with St. Michael’s Well partially visible behind a tree. c.1920s. Image: The Cambridge Collection Archives, Cambridge Library. [accessed June 25th 2024]. 
The gable wall, seen in Figure 9, is less obscured than it is today (Fig. 10). Subsequent roof extensions at the back of the cottages, and a full extension at the back of the farthest cottage from the churchyard can be seen in Figure 10. While there was initial concern over the impact these buildings would have on field measurements, historical evidence made it possible to better understand the architects original view, and pick it out from the buildings. 
[image: ]
Figure 10. St. Michael’s churchyard showing modern extensions creating a new built horizon. The long and low roof-pitch of the original design is just visible through the trees. 21 June 2024, 04:51 Photo: Heather McVey.

Sunrise Sunbeams
I was fortunate to be able to conduct measurements at St. Michael’s Well during a time I anticipated the cross-aperture would align with sunrise, potentially allowing me to observe the phenomenon of a sunbeam projecting through the structure. My familiarity with the local area and its orientation led me to suspect that if St. Michael’s Well aligned with sunrise, it would occur near the sun’s most northerly declination, around the summer solstice. The aperture of the canopy, rising only 15cm above ground level, suggested that the rising sun would make immediate contact with the aperture, reinforcing the likelihood of a sunrise projection rather than a later one. The summer solstice in 2024 occurred at 21:51 GMT on 20 June. I arrived at St. Michael’s churchyard at approximately 03:50 GMT on 21 June to measure and observe any solar interaction with the cross-window.  
Azimuth: Methodology

To measure the azimuth—that is the direct line of measurement between the cross-window and the horizon—as it relates to true north, I used a Suunto 360PC/360R DG Clino/Compass, with precision to 0.5°. Considering the presence of iron railings surrounding St. Michael’s Well and an iron grate covering the well mouth, I employed the use of sighting rods to provide an extra guide for measurement (Fig. 11, 12). By threading string through the centre of the cross-shaped window I was able to measure at a slightly further distance. This approach adhered to Hugh Benson’s advice that ‘iron must be carefully avoided when using the compass, as it can deflect the needle’ and to take several measurements from different positions.[footnoteRef:49] Measurements were taken along the sightline in both directions, and the readings were averaged. A correction of -0.49° for magnetic declination was rounded to 0.5 and applied, calculated using the National Geophysical Data Centre’s online magnetic declination tool at www.ngdc.noaa.gov.[footnoteRef:50] [49:  Hugh Benson, Church Orientations and Patronal Festival, p.213.]  [50:  National Centres for Environmental Information, Magnetic Declination Estimated Value, 		                   < https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml> [accessed 21 June 2024].] 
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Figure 11. Left: Sighting rod and wool through the front of St. Michaels’s well June 21 2004 04:36 Photo: Heather McVey.                                      Figure 12. Right: Sighting rod and wool through the back of St. Michaels’s well June 21 2004 04:38 Photo: Heather McVey.

Azimuth: Results

I consistently obtained the same azimuth readings for each direction. When facing northeast from St. Michael’s Well, the compass indicated an azimuth of 58.5°. Conversely, when facing toward St. Michael’s Well from the northeast, the compass indicated 240°, which represents the mirrored direction of the northeast reading. Measured clockwise from true north (0°), 240° exceeds the northeast azimuth by 180°. To align this reading with the northeast azimuth, 180° was subtracted, yielding 60°. To adjust these measurements for magnetic declination correction, I entered the site coordinates and the measurement date into an online calculator at www.ngdc.noaa.gov. After applying the calculated declination adjustment of -0.5° (east of the meridian), the corrected azimuths were 58° and 59.5°, respectively. Averaging these adjusted readings resulted in a mean azimuth of 58.75°.

Azimuth A (North East): 58.5°
Azimuth B (South of East): 240° (240° – 180°) = 60°
Azimuth A (North East): 58.5° - 0.5° (magnetic declination correction) = 58°
Azimuth B (South of East): 60° - 0.5° (magnetic declination correction) = 59.5°
(58° + 59.5°) = 117.5° / 2 = 58.75°

Final Azimuth: 58.75°


Altitude

To assess the altitude, I attempted to measure the point shown in Figure 13, which aligned with the azimuth calculated. However, physical constraints, and issues such as the aperture being only centimetres above ground—made it difficult to find a position in which I could align my head with the cross and keep the clinometer and my head still enough for an accurate reading. To address this, I used an online trigonometry calculator (www.omnicalculator.com) to calculate the altitude of the building.[footnoteRef:51] I input the measured distance from St. Michael’s Well to the gable wall, recorded as 128 ft using Google Earth, along with the estimated height of the building at the point aligned with the azimuth measurement. As I was unable to measure the height directly, I estimated the point on the azimuth to be slightly above the midpoint of the cottages. Based on the average height of a two-storey residential building in the U.K., approximately 25 ft, I calculated this midpoint to be 13 ft.  [51:  Omni Calculator, Trigonometry Calculator, <https://www.omnicalculator.com/math/trigonometry#trigonometry-calculator-as-a-tool-for-solving-right-triangle> [accessed 21 June 2024].] 
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Figure 13. Digitally modified version of the image in Figure 9, with an arrow indicating the azimuth from St. Michael’s Well to the built horizon. Photo: The Cambridge Collection, Cambridge Library. Edited by Heather McVey. 26 June 2024.  
Altitude Results: Entering 128ft and 13ft into the trigonometry calculator resulted in an altitude of 5.799°. 
Declination
Using the latitude, azimuth, and altitude of the site, I calculated the declination at which the sun would rise at St. Michael’s Well. A latitude of 52.2723°, an azimuth of 58.75°, and an altitude of 5.799° yielded a declination of 23° 31’.
Consulting a declination table aligned with the Gregorian calendar, I found that this figure was within five minutes of arc from the summer solstice declination of 23°26’. It was also within six minutes of arc from the declination corresponding to the feast of St. John the Baptist on 24 June, which has a declination of 23°25’.
Observational Results
Sunrise
The sun rose over the extension at the point shown in Figure 16. As the disc of the sun rose above the roof a sunbeam was projected through the cross-shaped window. (Fig. 17). Taking a photo of myself standing in front of the window I was able to document a cross- shaped sunbeam on my face, and when standing higher on the bottom step in front of the well mouth the cross shaped beam was projected onto my body. (Fig. 18, 19).
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Figure 14. The sun rising over the built horizon at St. Michael’s well. June 21 2024 05:36 Photo Heather McVey.                    Figure 15. The sun shining through the cross-shaped window of St. Michael’s window, creating a sunbeam 2024 05:39 Photo: Heather McVey
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Figure 16. Photograph showing a cross-shaped sunbeam projected onto my body at St. Michael’s well. June 21 2024 05: 41 Photo: Heather McVey.                                                                                                                                                                                               Figure 17: Photograph showing a cross-shaped sunbeam projected onto my face at St. Michael’s well. June 21 2024 05:40. Photo: Heather McVey.

I estimated that before the construction of the rear extensions on the cottages, the sun would have appeared at an earlier declination, lower in the sky, and emerged from behind the cottages roughly halfway down the roof pitch. To illustrate this visually, I have annotated a photograph from my observations in Figure 18. The white arrow indicates where I believe the sun would have originally emerged, while the black arrow marks the approximate declination at which the sun rises following the construction of the extensions, better seen in Figure 14. This change, which I estimate shifted the sun’s position by around 3° further south, likely explains why the sunbeam is almost, but not perfectly aligned with the aperture.
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Figure 18: Annotated photograph showing an estimation of original declination and altitude, and the current position of the rising sun on summer solstice. 21 June 2004 04:48 Photo: Heather McVey.

Fieldwork Final Results
The fieldwork measurement results, which consider the altitude of the built horizon as suggested by Brady et al. and Benson, along with the observational results, confirm that the cross-shaped window and brick canopy of St. Michael’s Well align with the summer solstice (20–23 June), St. John’s Eve (23 June), and the feast of St. John the Baptist (24 June).
Solar Syncretism and the Incorporation of the Astronomical Solar Cycle into the Theological and Liturgical Calendar 
As Liz Greene noted that ‘the earliest human formulations of religious worship are linked to the Sun, in every culture and in every quarter of the globe.’[footnoteRef:52] On Christianity, Vance Russel Tiede asserted that the early adoption of sun-worshipping paganism into the early Church, was supported by ‘the syncretistic metaphor of God as the rising Sun found in Early Christian art and literature’.[footnoteRef:53] An example of such art can be found in the fresco of the Vatican Necropolis, depicting Christ as Sol Invictus, or an Apollo/Helios sun-god figure. (Fig. 2). [52:  Liz Greene, Apollo’s Chariot: The Meaning of the Astrological Sun (Swanage: The Wessex Astrologer, 2023), p. 5.]  [53:  Vance Russell Tiede, ‘The Sun of Truth and the Oratory: Solar Metaphors from Early Christian Ireland’, in Memorie della Società Astronomica Italiana, ed. By Salvatore Serio (Journal of the Italian Astronomical Society, 2002), Vol. 2, pp. 6-12.] 
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Figure 9. Artist unknow. Mosaic depicting Christ represented as Sol Invictus or Apollo, Third Century. Ceiling fresco of the Vatican Necropolis, underneath St. Peter’s Basilica, Rome. 
In 274, Emperor Aurelian (214-275) founded the cult of Sol Invictus. His successor Emperor Constantine (272-337), promoted Sol Invictus alongside Christianity, legalised by Constantine at the 313 Edict of Milan.[footnoteRef:54] Sol Invictus the sun god, was born at the winter solstice, and grew as the climbing sun, peaking in strength with the sun at the summer solstice, before growing older to die and be reborn at the following winter solstice. McCluskey noted ‘the Sun was appropriated from pagan ritual and from scriptural texts to provide a basic element in the later development of the liturgical calendar’.[footnoteRef:55] In the fourth century, a treatise entitled On the Solstices and Equinoxes, the Conception and Birth of Our Lord Jesus Christ and John the Baptist declared Christ’s birthday to be the winter solstice, on the 25th December, with his conception nine months earlier at the spring equinox.[footnoteRef:56] It was Christ’s cousin, St. John the Baptist, who’s day of birth was said to fall on the summer solstice, on the 24th June, nine months after his conception at the autumn equinox, 24th September.[footnoteRef:57] St. John the Baptist’s birth therefore marked the point at which the sun is at its highest point in its cycle, yet at the beginning of a decline, while Christ, born when the sun is at its lowest point below the equator, begins its rise. McCluskey notes the reflection of this movement in John’s statement regarding Jesus, ‘he must grow greater, while I must diminish’ (John 3:30).[footnoteRef:58] [54:  Duffy, Christian SolarSymbolism, pp. 21-23. ]  [55:  McCluskey, Astronomies and Cultures, p. 25.]  [56:  ]  [57:  Stephen McCluskey, Astronomies and Cultures in Early Medieval Europe (Cambridge: Cambridge University Press 1998), pp. 26-27]  [58:  ] 

The incorporation of astronomical events into the theological Julian calendar connected Christ’s birth and his cousin St. John the Baptist, with the sun’s astronomical cycle, embracing symbolic associations of the sun, and its light as a symbol of Christ, while John heralds and lights the way for Christ. 

Discussion
The rediscovery of a buried ancient well in the churchyard of St. Michael’s likely had a profound effect on the clergy and community of the time. Emerging during an era characterised by reverence for medieval antiquities and widespread enthusiasm for ecclesiastical restoration, the cultural milieu would have shaped efforts to reconnect with the well’s heritage in a spiritually meaningful and aesthetically appropriate manner. The materials and modest design of St. Michael’s Well reflect a focus on purpose and symbolism, consistent with Gothic revival ideals and the Arts and Crafts principles championed by figures such as Pugin.
Given the fixed position of the older well basin, opportunities to align the well with a significant astronomical event were constrained. While sunrise on St. Michael’s feast day (Michaelmas, September 29th) would fall too far south on the horizon, obscured by St. Michael’s Church, the alignment of the well with the sunrise on the feast of St. John emerges as a compelling alternative. Such an orientation would resonate symbolically with the well’s sacred purpose, its association with holy water, and its use in baptisms, while also evoking pre-Reformation traditions of midsummer water celebrations. Together with Revd. Woolley’s documented interest in the interaction of sunlight with sacred structures, this evidence suggests a deliberate architectural intent. It is plausible that midsummer services or rituals were held at the well, and further research may illuminate this possibility. The design would also facilitate baptisms with sunbeams in June, near the feast of St. John, further enriching its liturgical symbolism. Mrs. Brown’s anecdotal claims about the cross-shaped window provided a narrative framework for its design, which demanded explanation. Fieldwork measurements underscored the role of the sky as a primary reference point, reinforcing the possibility that the aperture was deliberately oriented to facilitate a meaningful interaction with the sun. Methodologies used further confirmed the importance of horizon, showing the architect would have worked with the built landscape. 
This study’s findings align with John Frow’s definition of culture as an active process that embodies shared practices, stories, and meanings. The theological and aesthetic values of the era shaped a structure that not only reflected its community’s spiritual ideals but also actively influenced its cultural narrative through symbolic design.
In the absence of direct historical documentation, it is the eternal sun itself that offers an enduring explanation for the cross-shaped aperture—a testament to the architect’s vision and craftsmanship to intertwine sacred space, sunlight, and community, even a century after its design.
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