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Are there significant relationships or correlations between the orientation of the selected medieval churches and sunrise or sunset events?

The approach to this project question will follow the structure below:
· Three sites identified and briefly described 
· A literature review
· Methodology 
· Results 
· Discussion
· Conclusion
The sites

Three sites in Lancashire, U.K. were chosen for this project.
 
· Whalley Parish Church (St. Mary and All Saints Church)
· Poulton-Le-Fylde Parish Church (St. Chad’s Church)
· Cockerham  Abbey Chapter House

Whalley Parish Church, (Saint Mary and All Saints Church.)

          The church is situated in the central area of the village of Whalley, Lancashire, as the map below shows. To the east is the main road running through the village with shops and houses, and to the west is a primary school. To the south east lie the ruins of Whalley Abbey. Anyone driving into Whalley along the Accrington Road can see the church rising above the shops on the main street – there is no need for a “To the Church” sign in Whalley. However to gain access to the church and get a full view of the impressive east facing windows you need to walk through a narrow alleyway between the shops.
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     Figure1. Location of Whalley Parish Church (Google Maps)
          The Church Guide[footnoteRef:1] states there is some evidence that the church stands on the site of a Roman encampment and suggests that the first church was probably a late Saxon church referred to in the Domesday Book of 1086. (There are three ancient sandstone Saxon crosses in the churchyard dating from the 10th and early 11th century) This late Saxon church was replaced by a Norman stone church which was destroyed by fire. The present church dates from the early 13th century. A Cistercian Abbey was adjoined to it, but this is now in ruins. Therefore the present church is the third on the site. The  tower was added in 1440.The church east window has original 15th century tracery. The ground plan of the church remained unchanged except at the west end, where a tower was added and the building assumed externally its present aspect (see Figure 2 below). [1:  Saint Mary and All Saints Parish Church Whalley, E. Lockwood and N. Thorpe, 2017] 
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  Figure 2. Plan of Whalley Parish Church, c1970. (Church Guide 2017).
Photo: Robert Abrahamsen (5/3/25)
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Figure 3. East facing view                              Figure 4. East window                                        Figure 5. West Tower                     
Photos: Rob Abrahamsen (5/3/2025)
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                                       Figure 6. Google Earth Pro Image of Whalley Parish Church 

------------------------------------------------------------------------------------------------------------


Poulton-Le-Fylde Parish Church (Saint Chad’s Church)
          The church is situated in a central area of Poulton, Lancashire as the map below shows. It is set just off the main A588 road running through the village and, as with Whalley Parish Church, there is little need for a direction sign for visitors. 
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  Figure 7.  St. Chad’s Church Location (Google Maps).
          The church is dedicated to St. Chad, a Northumbrian missionary of the seventh century. The first church on the site was built in the eleventh century according to the official Church Guide dated 2004[footnoteRef:2]. This Guide also highlights the different views regarding when the current building was (re)built after extensive alterations in 1751. It  states that it was thought until recently that it had been completely demolished and rebuilt in stone in 1751.  The conclusion, in the Guide, is that it is more likely that a major repair and renovation was undertaken in that year adopting the latest Georgian architectural style. It appears also that marriages, baptisms and burials were held during 1751 which would strengthen the evidence against the wholesale demolition theory. In 1990 damp-proofing work on the inside walls revealed red sandstone blocks instead of the expected grey stone (which covers the outside). The sandstone indicates pre 1751 walls. The Apse and Sanctuary was built in 1868. (Figure 8 shows a church plan). Figures 9-11 show the church exterior.  [2:  Peter Fox, Poulton-le-Fylde Parish Church: A Short History and Guide, rev. edn. (Fleetwood: Ashton Printers, 2004).
] 
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 Figure 8.  St Chad’s Church Plan – Unknown date (Church Guide: 2004)
Photo: Rob Abrahamsen (From the Church Guide)
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Figure 9.  East Window(s)	         Figure 10.  Facing north                 Figure 11.  Facing south
Photos: Rob Abrahamsen (7/3/25 and 23/4/2025)

[image: A bird's eye view of a city

AI-generated content may be incorrect.]
                                       Figure 12.  Google Earth Pro Image of St. Chad’s Church  





-----------------------------------------------------------------------------------------------------------

Cockerham Abbey/Chapter House, Lancashire (Also known as Cockersand Abbey)
          Cockersand Abbey Chapter House is situated beside the Lancashire Coastal Way on the about 2 miles west of Thurnham and 2½ miles northwest of Cockerham. Only the 13th century Chapter House (a listed Grade 1 structure) remains intact from the once adjoining abbey. Some low walls and earth-works are all that exists of the Abbey (see Figure 16 below for an example). The Chapter House location is in stark contrast to the other two sites in this project. There is just one long winding single track road access from the south. A short walk alongside the sea wall is followed by a longer walk across fields before reaching the site (see figure 13 below). Even today the secluded and wind swept situation, facing the sea, (see Figure 15 below)  is keenly felt. It is easy to imagine how isolated any travelling pilgrims and its inhabitants felt in the early medieval period. There is an “old and new” sense at the site, with the Heysham Atomic Power Station just along the coast (see Figure 14 below).
	          The original site was a hermitage, which by the late 1800’s had become a hospital that subsequently evolved into a monastic hospital dedicated to Saint Mary. Within a short time it became an abbey under the Premonstratensian Order originating in France, which survived until the Dissolution of 1539. The Chapter House survives because it was renovated and used in the 18th to 19th centuries as a family mausoleum. Although originally an octagonal structure, it now has six sides, after the blocking off of some sides. The existing stone and earthwork abbey remains, indicate the usual layout of a Premonstratensian abbey with the church running east-west[footnoteRef:3] (See figure 17 below). [3:  Heritage Gateway: Historic England Research Records, Cockersand Abbey   
https://www.heritagegateway.org.uk/Gateway/Results_Single.aspx?uid=41089&resourceID=19191
[Accessed 18/4/2025]] 
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   Figure 13. Looking north      Figure 14. Power Station    Figure 15.  Seaward       Figure 16. Wall remains
Photos: Rob Abrahamsen (23/4/2025)
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Figure 17. The Abbey’s layout assumed in 1923/4, as drawn by Swarbrick and reproduced by English Heritage in 2009[footnoteRef:4] [4:   Lancaster Civic Society, lancastercivicsociety.uk (2023) https://www.lancastercivicsociety.uk/2023/02/25/weekend-walk-1-cockersand-abbey/ [accessed 29 April 2025]] 
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                                          Figure 18.  Google Earth Pro Image of Cockerham Abbey Chapter House.


       
----------------------------------------------------------------------------------------------------------


Literature Review

                     The orientation of Christian churches is considered by Stephen McCluskey and he suggests two models for consideration[footnoteRef:5]. The first holds that a church’s axis will point to the sunrise on the (dedicated) Saint’s Day of that particular church. The second suggests that the orientation follows an east-west axis pointing to true east.  McCluskey poses the question ‘Are churches generally parallel, facing equinoctial east, are there diverse orientations in which churches dedicated to the same saint face the same direction, or is there a wider diversity of orientations?’[footnoteRef:6] The answer to this question becomes an empirical matter for observations and analysis. As far as the importance of the east is concerned, McCluskey notes the tradition of turning to the east when praying and claims that equinoctial orientation of churches in medieval churches was seen as the norm, evidenced anecdotally by Eadmer of Canterbury’s account of a miraculous re-orientation to equinoctial east by Saint Dunstan gently pushing a wooden church that was not facing equinoctial east.[footnoteRef:7]  [5:  Stephen McCluskey, ‘Orientation of Christian Churches’, in Handbook of Archaeoastronomy and Ethnoastronomy, ed. by Clive Ruggles (New York: Springer, 2014), pp. 1703-1710 (p. 1704). https://doi.org/10.1007/978-1-4614-6141-8_173 [accessed 16/4/25]]  [6:  Ibid, p. 1704.]  [7:  Ibid, p. 1707.] 

          McCluskey presents further anecdotal evidence, for the norm of equinoctial east orientation by referencing the views of Bishop John Beleth and Sicard of Cremona, with Sicard emphasising this orientation indicates that the church should carry out its duties with ‘equanimity in both prosperity and adversity’.[footnoteRef:8] However, as McCluskey recognises, many churches were not oriented to due east. Various reasons were suggested such as terrain, lack of knowledgeable builders, sunrise on a saint’s feast day, and sunrise on the church’s foundation day. McClusky cautions against prematurely coming to firm conclusions particularly in the light of ambiguity of the term ‘equinoctial’[footnoteRef:9] and the need to obtain statistically meaningful samples of early medieval churches to avoid patterns of orientation occurring by chance. Furthermore, he cautions, that in any survey of church orientations, two possibilities need to borne in mind. The first is that different geographical locations may have different cultural norms for orientation therefore any survey should be location specific. The second is that religious practices are known to change over time and therefore any survey should focus on a particular historical period.[footnoteRef:10]   [8:  Ibid, p.1707.]  [9:  Ibid, p.1708.]  [10:  Ibid, p. 1709.] 

          Peter Hoare and Caroline Sweet’s investigation of 181 churches in central and southern  England concluded that their findings did not support the model of orientation of early medieval churches to sunrise dates such as those related to a dedicated saint’s day.[footnoteRef:11] After considering various unresolved factors including uncertainty surrounding church dedications and the variability of landscapes (flat horizons and hills), they state ‘that the widespread and time-honoured support for the various sunrise models is misplaced (although an occasional building may have been so aligned)’.[footnoteRef:12] Ian Hinton came to a similar conclusion in his paper of 2008, in which from a large survey of 1,800 churches he concluded ‘Churches are not aligned with their patronal saint’s feast-day sunrises, nor with any other specific sunrises’.[footnoteRef:13] In Hinton’s view, instead of patronal orientation, the survey data confirmed ‘that there was an intention on the part of church builders to align their churches roughly with east’.[footnoteRef:14] [11:  Peter  G. Hoare and Caroline S. Sweet, ‘The orientation of early medieval churches in
England’, Journal of Historical Geography, 26, 2 (2000) 162–173 (p. 169) http://
doi.org10.1006/jhge.2000.0210 [accessed 21 April 2025]]  [12:  Ibid, p. 168.]  [13:  Ian Hinton, ‘Church Alignment And Patronal Saint’s Days’, The Antiquaries Journal, 86, (2006),  206–226 (p. 222) DOI: https://doi.org/10.1017/S0003581500000111 [accessed 21 April 2025]]  [14:  Ibid, p. 223.] 

          The caution in McCluskey’s paper and that in Hoare and Sweet’s study regarding attributing a particular explanation to church orientation is highlighted by Peter Hoare’s  paper of 2014 regarding orientation of medieval English Parish churches. Hoare,  using the terms alignment and orientation interchangeably, concedes that after more than three centuries of research understanding alignment of such churches is ‘far from complete’.[footnoteRef:15] He also notes the difficulties are compounded by the absence of written directions for orienting individual churches.[footnoteRef:16] Regarding the determination of original church foundation orientation Hoare claims that as magnetic declination was not understood in medieval times, the use of a magnetic compass uncorrected for declination would result in a south-of-true-east alignment. However he cites various sources[footnoteRef:17] who found no evidence for magnetic compass use in the medieval period. This is supported by Jason Ali and Peter Cunich as they concluded from their 2001 study of 143 medieval churches and cathedrals that there was no evidence for compass use in orientation.[footnoteRef:18] Their later study of 2005 claimed that the evidence from their 2001 study indicated ‘less than one-quarter of the medieval buildings’[footnoteRef:19] appeared to have been orientated to sunrise on a patron saint’s feast day. However they claimed statistical significance for a finding that indicated a large proportion of the remaining buildings showed orientations linked to sunrise events such as Easter Sunday or equinoctial days and sunsets on feast days.[footnoteRef:20] [15:  Peter G. Hoare, ‘Orientation of English Medieval Parish Churches’, in Handbook of Archaeoastronomy and Ethnoastronomy, ed. by Clive Ruggles (New York: Springer, 2014), pp. 1711-1718 (p. 1711).]  [16:  Ibid, p. 1712.]  [17:  Ibid, p.1713. ]  [18:  Jason R. Ali and Peter Cunich, ‘Orientation Of Churches: Some New Evidence’, The Antiquaries Journal,                 81 (2001), 155-193.  https://www.cambridge.org/core/journals/antiquaries-journal/article/abs/orientation-of-churches-some-new-evidence/7D42A04B597F8F7674F2594A1096395F [accessed 28 April 2025]]  [19:  Jason R. Ali and Peter Cunich, ‘The Church East and West: Orienting The Queen Anne Churches, 1711-34’, Journal of the Society of Architectural Historians, 64, No. 1 (2005), 56-73 (p. 56). https://doi.org/10.2307/25068124 [accessed 28 April 2025] ]  [20:  Ibid, p. 56.] 


          Hoare claims that a relatively small proportion of medieval parish churches face due east suggesting these few may be just one component of orientations that display a trend for north-of-east orientations, and is not convinced that orientations to liturgical east is the only explanation for many of those churches orientating to due-east.[footnoteRef:21] However, according to Hoare, what nearly all English medieval parish churches have in common is an orientation towards the solar sunrise arc, that is, between the solstice sunrise azimuths’ albeit with some rare exceptions.[footnoteRef:22] As for festival or patron saint orientation he notes various problems with both theories, for example the dates of building and actual dates of saint dedication and the influence of the eastern horizon where sunrise azimuth can vary significantly between that of sea level and hilly horizon.[footnoteRef:23] Kate Blackham agrees that most English medieval churches deviate from true-east and concedes that patron saint sunrise orientation is still unproven as one possible reason for this.[footnoteRef:24] Nevertheless, she has concluded from her study of the orientation of St. Guthlac’s Church in Passenham that ‘The evidence suggests that there may indeed be such an orientation’[footnoteRef:25] with sunrise on the feast day of St. Guthlac within the range   3 days. As she acknowledges however, there remains a degree of uncertainty because of the lack of precise details relating to the original building footprint orientation and the imprecision of the sunrise dates. The former would require excavation of the site, the latter, more precise measuring instruments.[footnoteRef:26]  [21:  Hoare, ‘Orientation of English Medieval Churches’ p. 1713.]  [22:  Ibid, p. 1714.]  [23:  Ibid, pp. 1714-1717 ]  [24:  Kate Blackham, ‘A Possible Patronal Orientation for Saint Guthlac’s Church, Passenham, Journal Of Skyscape Archaeology, 10 No.1 (2024), 138-149 (p. 138) DOI: https://doi-org.ezproxy.uwtsd.ac.uk/10.1558/jsa.26907 [accessed 21 April 2025]]  [25:  Ibid, p. 146.]  [26:  Ibid, p. 147.] 

         
          -----------------------------------------------------------------------------------------------

Project Methodology
General 
As far as possible the project methodology aimed to ‘establish the archaeoastronomical “facts”’, to use a phrase by Clive Ruggles.[footnoteRef:27] [27:  Clive Ruggles, ‘Analyzing Orientations’ in Handbook of Archaeoastronomy, pp. 411-424 (p. 411).] 

1. A desktop survey of each site was conducted using Google Earth Pro (which measures true north as opposed to magnetic north). Results from this survey were used for sun declination calculations. This involved:
· Establishing the latitude and longitude of the site.
· Measuring the azimuth and orientation of each site (using the mean of a  minimum of 3 measurements).
· Using these measurements in the “heywhatsthat” app to determine the horizon profile and altitude data for each site. (Cockerham Chapter House was the one exception to this, as one on-site measure was used instead of a Google Earth measure).
· Inputting the azimuth, latitude and altitude data into the “Calculating Declination” spreadsheet (UWTSD) to ascertain the sun’s Declination for each site.
· Using the “Table of the Sun’s Declination” (UWTSD) to look up the days of the year when the sun will be rising or setting at those points on the horizon. 

2. Fieldwork
          I decided to visit the sites and compare the desktop results with those “in the field”. As Peter Hoare notes ‘While Google Maps and spherical geometry software allow the orientation of buildings to be determined accurately, conveniently, and rapidly, there is no substitute for visiting these often remarkable buildings to verify the results’.[footnoteRef:28] [28:  Peter G. Hoare, ‘Orientation of English Medieval Parish Churches’, p. 1717.] 


A visit to each site was therefore undertaken to:
· Physically measure by digital magnetic compass the orientation of each site (using the mean value of a minimum of three measurements in each case) 
· Compare these measurements with those obtained by the desktop survey
· Look inside each site (where possible) to examine internal orientation, for example, position of the altar, orientation of pews.

---------------------------------------------------------------------------------------------------------
Results
Precision and Accuracy
The measurements obtained in each of the three sites, whether desktop or on-site, have a margin of error that will vary in each case. Some margins of error will be significant,  for example, determining orientation of walls in poor condition, and measurements  indicating degrees and minutes may imply precision and accuracy. Yet there is a distinction between these two terms, as Clive Ruggles highlights,
There is an important distinction between precision, the size of the units in which a measurement is quoted, and accuracy, how well a measurement (e.g., of a structural azimuth) conforms to its true value (Ruggles 1999, p. ix). A given precision does not imply a similar accuracy, because of the possibility of systematic errors; “false precision” occurs whenever the degree to which a measurement is quoted misrepresents the actual accuracy of the reading.[footnoteRef:29]  [29:  Clive Ruggles, ‘Best Practice for Evaluating the Astronomical Significance of Archaeological Sites’, in Handbook of Archaeoastronomy, pp. 373-388 (p.375 ).

] 

I return to this issue in the “Discussion” section below.

WHALLEY PARISH CHURCH (ST. MARY AND ALL SAINTS)
Desktop
The latitude and longitude were determined using Google Earth Pro satellite image.
The church roof and sides were measured in this way. For the east azimuth a total of five measurements were carried out and the mean value taken. The largest difference in these five measurements was 1.76°. The west azimuth was measured in a similar way and an average taken from three measurements. The largest difference in these measurements was 0.87°.
Fieldwork
Measuring azimuths on site posed some problems. The state of the church walls was an issue, given the general lack of smooth surfaces (see figures 21 and 22 below). I mitigated this problem by taking measurements from different parts of the walls and also by using a relatively smooth surface such as a window or door stone slab (see Figures 19 and 20 below). 
The largest onsite difference in measurements for the six east azimuth measurements was 3° 
 The largest onsite difference in measurements for the six west azimuth measurements west was 6°.
Data obtained
Latitude: 53.821270° Longitude: -2.407755°
EAST AZIMUTH 
Desktop Survey
87.47°, 88.06°, 88.46°, 86.70°, 87.64° Average East Azimuth = 87.67°
Field Survey
84°, 87°, 87°, 84°, 86°, 84° Average East Azimuth = 85° 
WEST AZIMUTH
Desktop Survey
268.74°, 267.87°, 268.00° Mean West Azimuth = 268.20° 
Field Survey
270°, 266°, 267°, 272°, 270°, 268° Mean West Azimuth = 269°

Internal Orientation
Three internal measurements of east  azimuth (walls and alter) obtained were:
87°, 86°, 88°

	SUMMARY TABLE
	Whalley Parish Church
	Desk/Google Earth
Mean Value 
	Fieldwork
Mean Value

	East Azimuth
	87.67°
	85°

	West Azimuth
	268.20°
	269°
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 Figure 19. Door slabs               Figure  20. Door step                Figure 21. South Wall     Figure 22 .North wall
Photos: Rob Abrahamsen (14/4/25)
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Figure 23. Whalley Parish Church East Horizon Profile (heywhatsthat)
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Figure 24.  Whalley Parish Church West Horizon Profile (heywhatsthat)
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Figure 25. Calculating Declinations Spreadsheet for Whalley Parish Church


Whalley Parish Church Sun Declination Dates 
Using East Declination 4.84° and West Declination -0.80° (from “Calculating Declinations Spreadsheet”)
(Dates Source: UWTSD Sun Declination Table)
The Julian calendar was in use at the approximate time of the building (1220 CE) of the church, therefore both Gregorian and Julian calendar dates have been shown below.
Sun Declination East 
April 2nd/3rd and September 10th  Current (Gregorian).
March 25th/26th  and September 3rd    (Julian Calendar 7 days less than Gregorian dates).
Sun Declination West
March 18th/19th and September 26th  Current (Gregorian).
March 11th/12th and  September 19th  (Julian Calendar 7 days less than Gregorian dates).

------------------------------------------------------------------------------------------------------------



POULTON-LE-FYLDE PARISH CHURCH (St. Chad’s)

Desktop
The latitude and longitude were determined using Google Earth Pro satellite image.
The church roof and sides were measured in this way. The resulting orientation, east and west, was arrived at by the mean of three measurements in each case. 
The largest difference in the three east azimuth measurements was 0.47°
The largest difference in the three west azimuth measurements was 0.85°
Fieldwork
The onsite fieldwork measurements posed similar problems to those of Whalley Parish Church, although the structure of the church walls was not quite as uneven as those at Whalley, (see figures 27 and 29 below). To mitigate the issues I took measurements from various places including door step slabs (see Figure 26 below).
The largest onsite difference in the six east azimuth measurements was 11°
The largest onsite difference in the six west azimuth measurements was 8°
Data obtained
Latitude: 53.847245°, Longitude: -2.992089°
EAST AZIMUTH
Desktop Survey
90.98°,90.62°,90.51° Mean =  90.70°
Field Survey
97°, 87°, 86°, 89°, 89°, 86°, Mean = 89.6°
WEST AZIMUTH
Desktop Survey
270.79°, 269.94°, 270.36°, Mean = 270.36°
Field Survey
273°, 274°, 275°, 275°, 272°, 269°,  Mean = 273°

Internal orientation
It was not possible to gain access to the alter. However I took compass orientations of the edges (alongside the nave) of the north and south banks of pews (see Figure 28 below). The results were as follows:
East: 88°, 87°, 88°.  West: 271°, 273°, 272°
These internal measurements are approximately in line with both the desktop and (external) fieldwork results.



SUMMARY TABLE
	POULTON-LE-FYLDE
PARISH CHURCH
	DESKTOP GOOGLE EARTH Mean Value°
	FIELDWORK
Mean Value°

	EAST AZIMUTH
	90.70°
	89.6°

	WEST AZIMUTH
	270.36°
	273°
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Figure 26. Door step slab     Figure  27. North wall           Figure 28. Pews                    Figure 29. South wall
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Figure 30.  St. Chad’s Church East Horizon Profile (heywhatsthat)
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Figure 31.  St Chad’s Church West Horizon Profile (heywhatsthat)


[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 32.  Calculating Declinations Spreadsheet for St. Chad’s Church

Poulton-le-Fylde Parish Church (St. Chad’s) Sun Declination Dates 
Using East Declination 0.08° and West Declination 0.34° the following sunrise and sunset dates were obtained from the UWTSD “Calculating Declinations Spreadsheet”. 
The Julian calendar was in use at the approximate time of the building of the church (1100 CE) therefore both calendar dates have been shown below.
Sun Declination East - Sunrise
March 21st and September 23rd  Current (Gregorian).
March 15th  and September 17th  (Julian Calendar 6 days less than Gregorian dates).
Sun Declination West – Sunset 
March 22nd and September 22nd  Current (Gregorian).
March 16th and September 16th  (Julian Calendar 6 days less than Gregorian dates).

--------------------------------------------------------------------------------------------------------







Cockerham Abbey Chapter House

Desktop
The latitude and longitude were determined using Google Earth Pro satellite image. The external shape of the Chapter House made it difficult to obtain reliable azimuth measurements using Google Earth Pro due to the poor image quality. 
Fieldwork
The difficulty regarding the structure’s shape was also a significant issue on-site. I had deliberately chosen the site to experience the problems that a structure like this would present for examining orientation. As the structure was originally octagonal, but now pentagonal (two sides blocked off), one issue was that apart from the west, sea facing “front” door side (Figure 34 below) it was difficult to attach significance to the orientation of the other sides regarding an east – west orientation. As the structure is closed, no internal measurements were possible.
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	Figure 33. Wall remains	      Figure 34.  West facing wall        Figure 35. North facing wall
Photos: Rob Abrahamsen (23/4/25)

Data obtained
Latitude: 53.976738°, Longitude: -2.875033°
EAST AZIMUTH
Desktop Survey
81.94°, 80.82°, 81.61° (North wall) Mean = 81.46°
89.48°, 88.88°, 89.24° (South Wall) Mean = 89.20°
Average of the two mean values = 85.33° (The median of all the measurements also equals 85°).
The significant difference between these two sets of values was a concern regarding the justification for using the average as a measure to use for the horizon view via the “heywhatsthat’ app. However, the on-site visit proved a better means of measuring orientation than the relatively poor Google Earth image. The on-site result below giving an average of 84.5° East Azimuth was therefore used for the purposes of examining horizon via the “heywhatsthat” app, rather than the usual desktop Google Earth results. (My assumption is that the similar desktop mean figure, above, is simply a coincidence, rather than it being “confirmed” by the on-site values). 
On-site Fieldwork Survey
84°, 86°, 84° (North wall) Mean value = 85°
83°, 85°, 83° (South Wall) Mean value = 84°

WEST AZIMUTH
Desktop Survey
263.26, 262.89, 262.16, (North wall) Mean value = 262.77°
262.42°, 261.62°, 262.83°, (South wall) Mean value = 262.29°
Average of the two mean values = 262.53°
On-site Fieldwork Survey
256°, 260°, 259°, (North wall) Mean value = 258°
250°, 248°, 249°, (South wall) Mean value = 249°
For the purpose of a horizon view I decided to use the average of the desktop Google Earth figures rather than the on-site fieldwork figures (unlike my approach to the East Azimuth). This was because the Google Earth figures were close to those measured on-site using the North wall which proved to be less damaged or worn than the other walls. (see Figure 35 above).
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Figure  36.  Cockerham Priory Chapter House: East Horizon Profile heywhatsthat)
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Figure  37.  Cockerham Priory Chapter House: West Horizon Profile( heywhatsthat)
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Figure 38.  Calculating Declinations Spreadsheet for Cockerham Abbey Chapter House


Cockerham Abbey Chapter House Sun Declination Dates 
Using East declination of 4.13° and West declination of -4.13° the following sunrise and sunset dates were obtained from the UWTSD “Calculating Declinations Spreadsheet”.
The Julian calendar was in use at the approximate time of the building of the Chapter House (1230 CE), therefore both calendar dates have been shown below.

Sun Declination East - Sunrise
April 1st and September 12th/13th  Current (Gregorian calendar).
March 25th and September 5th/6th  (Julian calendar dates 7 days earlier than Gregorian dates).
Sun Declination West – Sunset
March 9th/10th and October 5th/6th  Current (Gregorian calendar).
March 2nd/3rd and September 28th/29th (Julian calendar dates 7 days earlier than Gregorian dates).


Discussion
          The literature review has identified various hypotheses regarding possible reasons for the orientation of churches generally and medieval churches in particular. Some of the evidence put forward has been anecdotal while other evidence has been based on more empirical data gleaned from surveys of a number of sites. It appears from the literature that there exists a consensus that medieval churches are generally oriented on an east-west axis. A difficulty arises when an attempt is made to identify a particular intention regarding orientation, for example whether a relationship with sunrise on a particular day is significant, by way of intention, or rather simply a contingent fact or co-incidence. Ali and Cunich, for example, do claim statistical significance for their finding regarding sunrise and sunset events as previously noted above. 
Bearing in mind the various orientation models suggested in the literature, the following are the main observations resulting from this project. The caution regarding precision and accuracy in data gathering noted above is applicable to these observations.
· All three sites in this project were found to be oriented on an east-west axis to a greater or lesser extent which is in line with the general findings from surveys quoted in the literature review. The two churches in this project were oriented closely to due east (Whalley Church, within approximately 2° and St. Chad’s within 1°). Given inevitable margins of error in measurements, this could be supportive of the suggestion, in the literature, that congregations should pray facing due, or “liturgical”, east. As anticipated, identifying the Cockerham Chapter House east-west orientation with any accuracy proved more difficult.
· Identifying a significant relationship with each site’s orientation and a particular solar event however has been inconclusive. The feast day for Saint Mary (Poulton Parish Church) can be either August 15th (Mary’s Assumption - Anglican) or September 8th (Mary’s Nativity – Roman Catholic).[footnoteRef:30] As the Catholic date would be appropriate for the 1200’s CE the project results above for Julian dates indicate sunrise on March 25th/6th and September 3rd, (approximately 5 days prior to the feast day of 8th September and also 5 days later than the spring equinox). The results also indicate a west sunset declination on September 19th (2 days before the autumn equinox).  [30:  Catholic News Agency, The Nativity of the Blessed Virgin Mary (2025)
https://www.catholicnewsagency.com/saint/the-birth-of-the-blessed-virgin-mary-357 [accessed 29th April 2025].] 

· Saint Chad’s feast day[footnoteRef:31] is March 2nd  and the survey results indicate Julian east declination dates of March 15th and September 15th (approximately 13 days after the feast day). The dates would also be within 5-7 days of the spring and autumn equinoxes and also the case for the Julian west declination sunset dates.  [31:  Britanica, Saint Chad, English clergyman, https://www.britannica.com/biography/Saint-Chad [accessed 29 April 2025].] 

· The Cockerham Chapter House has no particular saint by which to look for any feast day relationship with the sun’s declination, although an earlier hospital on the site was dedicated to St. Mary. The survey results indicate a sunrise eastern declination Julian date on March 25th (5 days after the spring equinox) and a sunset western Julian date of 28th September (8 days after the autumn equinox). 
· The lack of a strong correlation from this project’s data with Julian declination dates and feast days of saints may not be surprising in the light of Hinton’s large survey conclusions, quoted above. A possible link with sunrise at an equinox, another proposed model in the literature, was the strongest in the case of  Whalley Parish Church with a western sunset declination within 2-3 days of the autumn equinox.
· Identifying significant orientation for sunrise at Easter is complicated because of lack of firm Julian calendar Easter dates for the early medieval period. The spread  of dates between 1120 and 1290 CE range from March 22nd to April 25th. Even though all three sites have a March sunrise declination, it does not justify an assumption of an Easter sunrise orientation. 
· The use of magnetic compasses in the early medieval period was raised in the literature review. The consensus seems to be that they were probably not used for orientation of churches at that time. For the earliest dates I could source (1590 CE) the magnetic declination for all 3 sites was in the range 10.96°E - 11.08°E.
          
          ------------------------------------------------------------------------------------------------


Conclusion

          The initial plan for this project was to address the project’s title question by means of a desktop survey using Google Earth Pro  and ‘heywhatsthat’ to obtain sun declination data for each site, then using the University of Wales (UWTSD) calculation spreadsheets for declination dates. I subsequently decided to also carry out fieldwork surveys to compare  data from the desktop surveys. This proved to be extremely useful for practising skills in gathering orientation data using a magnetic compass. The project also highlighted the difficulties faced when attempting to attribute significance to a church orientation in relation to the horizon rising or setting of the sun. This was underlined in the literature review in which various models were considered. The project results have, in my view, not provided strong justification for suggesting the orientation of the sites surveyed had a significance regarding horizon sunrise or sunset apart from both church’s (and the Chapter House) general eastern orientation, enabling the congregation to pray and worship facing east. As the literature review suggested, this was a widespread, if not universal, situation.
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