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An Investigation of the Orientation of Early Medieval Churches in the Teifi Valley

Introduction

This project is a work of skyscape archaeology, an investigation of the archaeological and cultural context of the orientation of churches in the Teifi valley.  The aim of early Christian communities was to work toward a continuity of balance and harmony within the individual and as part of the cosmos. Official guidance was given by the church authorities to ensure that church buildings embodied this balance. A theological narrative incorporated the equinoxes and solstices into the Christian calendar with the creation of the cult of Sol Invictus by the Emperor Aurelian in 274.  In his Entymologies Isidore of Seville (560-636) stated the necessity for churches to be built oriented to the equinoctial east to allow the two halves of the sky to be equal above the heads of any congregation. William Durandus (c.1230-1296) made the same connection between the orientation of church buildings to the equinox sunrise and the pursuit of balance and moderation.[footnoteRef:1]  [1:   ] 

The previous case study of Cistercian Abbey Churches by Bernadette Brady, Darrelyn Gunzberg and Fabio Silva conducted between 2014 and 2016 demonstrated a robust transdisciplinary methodology to investigate the orientation of religious buildings within the historical and liturgical context of the Christian church in the twelfth- and thirteenth centuries in Wales.
There is significant numismatic and textual evidence in support of an existing Christian tradition in Ceredigion dating back to at least the fifth century. This project applies the skyscape methodology of Brady et al to churches that are built on sites that predate the local Cistercian Abbey at Strata Florida, founded in 1164. Survey and measurement techniques are employed to determine the orientation of these churches and whether they are aligned to particular sunrise or sunset events. 
An initial survey of thirteen local religious buildings looked at orientation, the ways in which light enters or may in the past have entered the building and the calculation of dates when the rising sun might directly enter the building. From the initial survey, three sites were selected for further investigation. Case studies of St David’s church, Llandewi Brefi, All Saint’s at Cellan and St Suliens church, Silian have been constructed utilising the Christian liturgical calendar and relevant historical, literary, and archaeological scholarship to establish the unique local context of these sites.
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Hagiography- Rhigyfarch, son of the Bishop Sulien, was the author of the ‘life of Dewi’

Methodology 
The initial survey of thirteen sites comprised virtual measurement using online tools of eleven churches and two chapels selected for their proximity to Lampeter. 
Google Earth Pro[footnoteRef:2] was used to obtain longitude, latitude and azimuth values to describe the position and orientation of each building.   [2:  Google Earth Pro internet satellite mapping was used extensively in this project. Hereafter referred to as GEP.] 


The measurement tool was used to measure azimuth along the longest axis of the building.  The values for longitude and latitude were then entered into HeyWhatsThat[footnoteRef:3] to create a horizon profile for each site and obtain a value for the horizon altitude at the point toward which the site was oriented. The angle of declination from the equator of this point on the horizon is then calculated using the Sacred Skies specialist calculation spreadsheet.[footnoteRef:4] This spreadsheet can also be used to confirm the angle of horizon altitude using distance and elevation data obtained from the measurement tool on Google Earth Pro.   [3:  HEYWHATSTHAT CITATION REQUIRED]  [4:  Fabio Silva, 2016.] 

On the dates that the suns’ declination is the same as the point on the horizon to which a site is oriented, the rising sun will appear at that point on the horizon.  The maximum declination of the sun is +/-23.44° from the equator.  At the equinoxes when day and night are of equal length the declination of the sun is 0°.  At the northern hemisphere winter solstice on 20th or 21st December the declination of the sun is -23.44°; in the same hemisphere the summer solstice sun is at a declination of +23.44° on 20th or 21st June.  These two dates mark the most southerly and northerly (respectively) sunrises and sunsets. they are the times of the year when the sun appears to rise at the same point on the horizon for two or three days in a row.  Between these extremes the declination of the sun changes more quickly and from a fixed observation point the sun appears to rise at a different point on the horizon every day.  In the course of any year the declination of the sun will be the same on two dates, one which occurs after the equinox as the declination of the sun increases (north or south, positive or negative) from zero to its maximum at solstice (summer or winter respectively); The second occurs as declination decreases after the solstice before returning to zero at the next equinox. Thus, on two days a year a window or door in the end of a building with a primary axis with an azimuth within +/-23.4° of the astronomical equinox at 90°could frame the rising sun. In this event the sun will shine a beam of light along the length of the church.  This is only part of the story, the altitude of the local horizon has a significant impact not only on the time at which the sun rises but also how far it may travel before emerging above the horizon.

Fieldwork Investigation

On arrival site location data was obtained by placing a mobile phone running a GPS app[footnoteRef:5] on the step of the church to gain accurate measurements of longitude and latitude. [5:  GPS Status 11.0.307. This app provides a live estimate of the accuracy of the location information it provides. Comparison with co-ordinates obtained with Google Earth Pro showed no variation between the two data sources. ] 

A walk around the site facilitated visual inspection, paying particular attention to the shape of the building, the location of windows and doors and the way the building sits in the churchyard and the surrounding landscape. Photographs were made to show the location of stained glass, ornamentation, and possible phases of construction as well as general views of the church and churchyard and a sketch was drawn to show the footprint of the building.
Figure 2 Fieldwork footprint sketches
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Figure 2 shows a field data collection sheet with footprint sketches and a key to measurements and the direction they were taken from. Checking reverse azimuths with the compass provides a check on accuracy and quickly highlights any measurement errors.
The azimuth of the primary axis of the building and the horizon altitude at that heading were measured using a Suunto /360PC/360R G tandem compass clinometer.[footnoteRef:6] [6:  Manufacturer claims accuracy to ¼° for the clinometer and 1/3° for the compass. Product description available at: <https://www.suunto.com>	[Accessed 24 April 2022]] 

Two methods of obtaining the azimuth of the primary axis of a site are discussed by Brady et al[footnoteRef:7]. The first consists of placing the compass against the walls of the building and taking several readings at different places along their length and averaging them out.  The second  [7:  ‘The Orientation of Cistercian Churches in Wales’, p.283.] 

is to step back and take a reading of the azimuth at the point the wall visually becomes an edge. Both methods were applied in this project. Measurements were taken from all the accessible walls around each building and by stepping back and measuring the azimuth along walls where this was possible. Further checks on these measurements could be made with surveying poles and an extra person.

Results and Discussion

	Location
	Long.
	Lat.
	Azimuth
	Elevation
	Horizon Altitude
	Declination
	Sunrise 1
	Sunrise 2

	St Mary’s, Strata Florida 
	3°50’19.21” W
	52°16’32.55” N
	78°
	193 m.
	4.8°
	11.15
	16-22 Apr
	20-25 Aug

	St David’s Llandewi Brefi
	3°57’20.24” W
	52°10’47.22” N
	106°
	176 m.
	4.5 °
	4.4805
	1-6 Mar
	6-11 Oct

	St Mary’s, Llanfair Clydogau
	4°0’42.28” W
	52°8’32.2” N
	70°
	136 m.
	5.6°
	16.62
	3-9 May
	2-9 Aug

	All Saints, Cellan (Adj. Teifi)
	4°1’36.65” W
	52°7’42.79” N
	56°
	131 m.
	3.5°
	23
	31 May - 11 July
	

	Capel Yr Erw, Cellan
	4°2’26.14” W
	52°7’11.83” N
	130°
	136 m.
	5.3°
	-18.68
	23-30 Jan
	12-19 Nov

	St Cybi, Llangybi
	4°2’8.41” W
	52°9’32.97” N
	65°
	137 m.
	1.8°
	16.54
	2-9 May
	3-9 Aug

	St Bledrws, Betws Bledrws
	4°3’13.36” W
	52°8’54.26” N
	87°
	134 m.
	2.7°
	3.98
	28 Mar - 1 Apr
	10-14 Sep

	St Sulien, Silian
	4°5’19.71” W
	52°8’27.59” N
	88°
	200 m.
	4.9°
	5.13
	31 Mar - 4 Apr
	7-11 Sep

	St Peters, Lampeter
	4°6’54.44” W
	52°5’15.44” N
	91 °
	137 m.
	3.4°
	1.82
	22-26 Mar
	15-20 Sep

	Our Lady of Mount Carmel, Lampeter
	4°4’57.75” W
	52°6’50.93” N
	172.58°
	127 m.
	2.9°
	-34.58*
	N/A
	

	UWTSD Chapel
	4°4’35.02” W
	52°6’51.22” N
	90°
	122 m.
	2.6°
	2.11   
	23-27 Mar
	15-19 Sep

	St Gwenog, Llanwenog
	4°11’58.08” W
	52°5’15.24” N
	75°
	160 m.
	0.6°
	9.61
	12-16 Apr
	25-30 Aug

	St Peter’s Llanybydder
	4°09’45.34” W
	52°04’26.18” N
	66°
	98 m.
	3.1°
	17.02
	4-10 May
	1-7 Aug


Figure 3 Results of Virtual Survey, initial calculations, and prospective dates of solar alignments.


The table in figure 3 shows the results of the virtual survey. Initial findings showed a range of orientations and echoed those of Brady et al in their study of Cistercian Abbey Churches[footnoteRef:8]. Namely, that the orientation of the churches fell into three main groups: churches aligned to the astronomical equinox, churches aligned to the rising or setting sun on St David’s day and Michelmas and a third group, potential solar alignments on one of the feast days of the Virgin Mary. The number of these has varied at different times and in different Christian denominations. In the Catholic church of today three holy days of obligation are associated with Mary and in the Anglo-Saxon Church[footnoteRef:9] six different dates in the Church calendar were associated with her. Another point to bear in mind when looking at dates is that the calendar in use at the time they were established was the Julian calendar.  Each year was 0.075 days longer than a year of the Gregorian calendar and over time this resulted in a difference of five days between the (Julian) calendar equinox date, 25th March and the astronomical equinox on (Gregorian) calendar equinox date 21st March.  [8:  ‘The Orientation of Cistercian Churches in Wales’, p.300.]  [9: Clayton, Mary, “Feasts of the Virgin in the Liturgy of the Anglo-Saxon Church.” Anglo-Saxon England 13 (1984), pp.209–33. Available at <http://www.jstor.org/stable/44510796>	[Accessed 5th May 2022]
] 



Individual Case Studies 
Three churches were chosen from the broad survey.  None of these buildings are claimed to have stood at the time of the construction of Strata Florida, but there is material and textual evidence to suggest these sites were in use for Christian practice from between the sixth and ninth-centuries, their orientation deviates from a theoretical East at 90° of azimuth.

St David’s Church Llandewi Brefi

The church at Llandewi Brefi is situated at the level of the rooves of the surrounding houses, perched on a mound barely larger that the church. The church is dedicated to St David, patron saint of Wales and the site is recorded in the earliest hagiographic text compiled in Wales, the Latin Vita Davidii (the Life of David) attributed to Rhygyfarch and dated to about 1090[footnoteRef:10].  In this text it is reported that a synod was held at Llandewi Brefi in 660 and that the ground rose up beneath the feet of St David to allow an assembled crowd to hear him speak.  Six inscribed stones found locally all date from between the sixth and ninth centuries and provide material evidence of Christian practices in the area before 1164 and the founding of Strata Florida. [10:  REF FOR DATE OF RHYGYFARCHS VITA DAVIDII] 
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Description automatically generated]Figure 5 Vista from the Western end of St David's Church Llandewi Brefi.

Figure 4 St David's Church Llandewi Brefi, Western elevation.
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Description automatically generated]The Church at Llandewi Brefi has had many additions and alterations. The entrance porch on the Western end of the building prevents the light of the setting sun from directly entering the church. Figure 6 Eastern elevation of St David's Church Llandewi Brefi

The primary axis of the building lies on an azimuth of 106° and three windows shown in figure 6 at the eastern end, receive the light of the rising sun on St David’s Day, March 1st and on Michelmas, 29th September.
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In the minds of some of the villagers of Cellan, this Church is held to have pagan origins. It is one of the oldest church sites in the area and its primary axis has an azimuth of



St Sulien, Silian – Earliest Ref. 1281 
The present building dates from 1873[footnoteRef:11] and the earliest reference to a church on this site is from 1281, a later date than the founding of Strata Florida.  However, the antiquity of this site has been extensively investigated by Dr Nikola Vousden and it has been shown to demonstrate features consistent with a much longer history of religious usage.  The site is about 200 m. from an iron age concentric antenna enclosure.  It has been suggested that the proximity of churches to defended enclosures or within defended enclosures may indicate that the church and the enclosure were contemporary.  In the 1992 book The Early Church in Wales and the West[footnoteRef:12] T.A. James notes other sites at Llanafan and Llangynog where a church is located close to an Iron age defended enclosure. He suggests the possibility that early Christian communities at such sites may have used one enclosure for habitation and the other for burial, ‘with or without a church’.[footnoteRef:13]   [11:  N.Vousden, RCAHMW (2013) NPRN402554, St Sulien’s Church, Silian. Available at <coflein.gov.uk>	[Accessed 5th May 2020]]  [12:  T.A. James, ‘Air Photography of Ecclesiastical Sites in South Wales’, in Edwards, E & Lane, A (ed.), The Early Church in Wales and the West, (Oxford: Oxbow Books, 1992), p.71.]  [13:  T.A. James, ‘Air Photography of Ecclesiastical Sites in South Wales’, in Edwards, E & Lane, A (ed.), The Early Church in Wales and the West, (Oxford: Oxbow Books, 1992), p.72.] 

 
A large stone built into the wall of the church of St Sulien is inscribed with the phrase ‘Silbandus iacit’.  Silbandus is taken to be a latinised version of Sulien and the second part of the inscription is an abbreviation meaning ‘lies here’. In total, three inscribed stones all dated between the fifth and ninth-centuries have been found in the vicinity of the church.  

The most recent find was in 2013, when a stone was found in Nant Tawelan a short distance for the church.

The dedication to St Sulien, there is also a church dedicated to Sulien at Cwm in Flintshire,

CHECK THIS – There are several possible candidates for the dedication of the church to Sulien.  In Cornwall St Sulien another famous Sulien was the 11th century bishop Sulien ‘Sulgenus’, the wise. Born at Llanbadarn-fawr in 1011, this Sulien received an extensive education in Wales and then Scotland and Ireland and returned to Wales as a talented and experienced scholar and teacher. He guided the education of his own four sons and is credited with inspiring the Annales Cambriae.  Sulien was Bishop of St David’s twice 1072/3 to 1078, and again from 1080 to 1085. His successor, Wilfed was the last independent bishop of St David’s. Sulien died in 1091 but his literary importance and influence stretched into the thirteenth century and beyond.  His son Rhygyfarch is the author of one of the earliest extant texts compiled in Wales, the Vita Davidii. This Latin hagiographical text contains the story of the ground rising beneath the feet of David as he spoke to dispel the pelagian heresy at the synod of Llandewi Brefi in 660.

Conclusion
The fieldwork was invaluable in gaining an emic understanding how the churches were set in the landscape and how each site harnessed the light and warmth of the sun. Each of 
these churches is unique and the full story of 
fieldwork measurements corresponded closely to the virtual findings.
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